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Brightness 
comes 

in 
people, too. 

New ideas often come with explosive 
suddenness in the computer business. 
But fast or slow, bright ideas are the most 
valuable commodity in the design of 

better products. If a company is to enjoy 
growth, strength and stability in the com­
puter field, it must understand this. 

Such understanding has led Varian Data 
Machines to ideas like the 520/i low-cost, 
communication-oriented digital com­
puter; the 620/i ruggedized computer for 
hazardous envi ronments; small store 
and VersaSTORE IV core memories as 
well as read-only memories; and the new 
520/DC data concentrator. 

Ideas. From R&D through engineering 
and programming to manufacturing, 
quality control and service, our people 
have one continuing objective: develop 
the concepts, the products and the cus-

tomer service organization that will 
continue to make us the big company in 
small computers. 

U.s. Sales Offices: Downey, San Diego, San 
Francisco, Calif.; Washington, D.C.; Atlanta, 
Ga.; Chicago, III.; Waltham, Mass.; Ann Arbor. 
Mich.; New Rochelle. Syracuse, N.Y.; Fort 
Washington. Pa.; Dallas, Houston, Tex. Other 
offices worldwide. 

Varian Data Machines. a Varian subsidiary. 
2722 Michelson Dr .• Irvine. Calif. 92664. 
Telephone: 714/833-2400. 

~ varian 
~ data machines 
The Big Company in Small Computers 
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PRESENTING TBE 

TALLY 
BATCH 
TERMINAL 

Everybody who types already knows how to run 
the fastest batch terminal on the market. As a non­
labor byproduct of your regular office typing 
routines, data is entered on the Tally 1021 Batch 
Terminal. 

At the end of the day or any other convenient time, 
you can transmit at 1200. words per minute to any 
size computer. The Tally 1021 Batch Terminal gives 
you full error control, variable record length, reuse-

See us at SJCC 

It'stbe ODe 
you alre-ady know 

howto raD. 

able media, two way communication, code flexibil­
ity, simplicity of operation, proven reliability, and 
operating economies. Options include computer 
interface, paper tape reader, card reader, and com­
puter compatible mag tape recorder. 

Your Tally Batch Terminal comes with the works, 
all tape formatting, parity checking, switching, and 
tape control functions. As a matter of fact, all you 
add is the girl. 

TALLY~ 

For complete information, please write or call Tally Corporation, 8301 South 180th Street, Kent, WA 98031. Phone (206) 251-5500. TWX 
910-423-0895. Or contact one of the regional offices: New York: 45 N. Village, Rockville Centre, NY 516-678-4220.' Chicago: 33 N. 
Addison Rd., Addison, IL 312-279-9200. Seattle: 8301 South 180th St., Kent, WA 206-251-5500. England: 6a George Street, Croydon, 
Surrey (01) 686:6836. . 
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so 
Among Sanders wares, 

"anyware" is what separates us 
from so many of our competitors. 
Particularly when it comes to 
service. One of our 40 service 
locations is close enough to put.a 
Sanders field enginee~ in your 
office in (at the very worst) just 
hours. "A man who W9S trained by 
us and works for us. Who feels the 
same responsibility toward 
customers that we feel. 

. i~nyware" means experienced 

ers 
aa 

systems analysts in each of our 
24 sales locations. And systems 
engineering professionals that can 
put Sanders hardware and 
software to work on your d.ata 
handling problems whatever-and 
wherever-they are. 

And Sanders isgrowil}g. 
We've gone from 22 to 40 service 
locations il} a single year. There'll 
be more, of course. When we 
design an.d· sell a system, we want 
to make sure it keeps going. 

••• 

Otherwise it's "noware:' 
And that reminds us too 

much of the competition. 
For information, get in touch 

with our Marketing Manager: Data 
Systems Div., Sanders 
Associates, Inc., r---....,.--... 
Daniel Webster SA ~ * 
Highway South, It!::).. 

Nashua, N.H. SANDERS 
03060; Tel. 
(603) 885-4220. ASSOCIATES,INC. 

'TM Sanders Associates. Inc. 

SALES OFFICfiS: ATLANTA! BOSTON I BUFFALO/CH1CAGO/ C~NCINNATI /CLEVELAND! CORAL GABLES! DALLAS! DENVER/ Di:: 1 ROlli HARTFOHDI HOUSTON i LOS ANGELES! 
MINNEAPOLIS/NEW YORK/PHILADELPHIA/PITTSBURGH/RICHMOND/SAN FRANCISCO/SEATTLE/WASHINGTON. DC/MONTREAL/TORONTO. AND HITCHIN. HERTS. ENGLAND 

See Sanders at SJCC booth 2900 
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THE 
RELIABLE 
TWO 

CMC MODEL 19 
TAPE READER 

• Bi-directional 

• Reads 60 Characters 
Per Second 

• Reads Standard 5, 6, 7 or 
8-channel Paper Tape 

• Spooling Provided for 
Supply and Take-up in 
Both Directions 

STARWHEEL SENSING 
OUTPUT-CONTACT CLOSURES 

CMC MODEL 18 
TAPE READER 

• Uni-directional 
• Reads 30 Characters 

Per Second 

CMC Tape Readers are Value En­
gineered for Economy, Reliability, 
Performance and Simplicity of oper­
ation. You get High Dependability at 
Low Cost. Other Models also avail­
able for special applications. Call or 
write for further information. 

[ eMe l~l;?;~~I~~ 
493 WASHINGTON AVE. • CARLSTADT, N.J. 07072 

(201) 438-1770 U.S.A. 
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-3 days 
of 

. peacefu.l. . 
demonstrations of ADR's Proprietary 
Software Products. Including the improved 1970 Autoflow~ Three times 
more comprehensive than the original version. Over 1,000 
installations across the country. ADR constantly improves Autoflow 
in order to give you the most efficient programming management 
tool possible. While you're sitting in,m?ke sure you see 
SAM,Librarian, ROSCOE, lAM, PiSort and STAR, some of the more 
advanced products available in the software industry today. 
You'll see how to get the most out of your programmers. How to 
save time. Money. And hours of frustration. Peaceful demonstrations 
will be held at Booths 4406-4408 at the Spring Joint Computer 
Conference in Atlantic City. For additional information 
and literature and a demonstration on your own computer, 
call the nearest Applied Data Research office. 

~. 
Applied Data Research, Inc. Route 206 Center, Princeton, N.J. 08540 
ADR's wholly owned sales subsidiary, Data & Information Products, has offices across the country. You'll find them listed in the white pages of the phone 
directory in these cities: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Hartford, Houston, Kansas City, Los Angeles, Memphis, Milwaukee, 
Minneapolis, New York, Philadelphia, Pittsburgh, Raleigh, Rochester, 8t. Louis, San Francisco, Washington, D.C. 
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60 AN INTRODUCTION TO THE ILLIAC IV COMPUTER, by David 
E. Mcintyre. 
The ILLIAC IV u;illhave 2.56 ])rocessors, each faster than a CDC 6600 ill certain 
operations and ahle to operate simultaneously. 

68 THE PARALLEL AND THE PIPELINE COMPUTERS, by William 
R. Graham. 
A comparison of design techniques, in terms of exectltiot~ time and efficiency. 

72 THE IBM 360/195 IN A WORLD OF MIXED JOBSTREAMS, by 
Jesse o. Murphey and Robert M. Wade. 
This large-scale computer can handle a wide ra1lge of internal operations at high 
average speeds. 

80 THE CDC 7600 AND SCOPE 76, by Thomas H. Elrod. 
Development of the 7600 required specialized softrcare to carry alit the implica­
tions of di.,tributed computing. 

89 MOTHER GOOSE-ANOTHER GANDER, by Edmund Conti. 
92 MORMONS ADAPT COMPUTERS TO GENEALOGY, by Hoyt 

Palmer. 
Computers help the Mormons trace their ancestry in order to seal their families 
into eternal relationships. 

97 THE FUTURE ROLE OF MAGNETOOPTICAL MEMORY SYS­
TEMS, by R. P. Hunt, T. Elser, and I. W. Wolf. 
Research at Ampex indicates that magnetooptic readout-laser beam recording 
systems can provide significa1ltly higher packing densities. 

104 SOME NOTES ON PORTABLE APPLICATION SOFTWARE, by 
T rygve Reenskaug. 
Some practical advice on transferring programs from one computer to a1lother. 

109 WALL STREET AUTOMATION: A PRIMER, by George Schussel 
and Jack May. 
11Iformatics Inc. has developed a third-generation system for Dean Witter II] Co., 
to ha1ldle the large increase in secllrities tradi1lg. 

125 OCR IN NO MAN'S LAND, by Edward H. Utley. 
The Marines have converted from keypunching to OCR for keeping track of its 
men. 

131 THE SERIES DATA MANAGEMENT SYSTEM, by David C. 
McElroy. 
A detailed look at a modular approach to data management systems. 

140 THE CENTRAL PROCESS COMPUTER APPROACH, by Robert 
J. Matherne. 
A system for economically controlling the processes of a large chemical pla1lt is 
descrihed. 

151 TACPOL-A TACTICAL C&C SUBSET OF PLII, by Herman Hess 
and Charles Martin. 
Litton Systems managed to develop and implement a PL/I suhset processor in 
less than a year. 

165 THE U.S. BUDGET AND THE COMPUTER, by Forest W. Horton, 
Jr. 
Computers have only been in for tlea years at tIle Bll1'eall of the Bm/get, bUl 
they survived the change in administration. 

173 THE RIGHT OF PRIVACY AND MEDICAL COMPUTING. 
Poem 355 A conference report. 

New Literature 361 
World Roundup 377 

Washington Report 381 
People 387 

Index to Recruitment 
Advertisers 395 

Books 401 
I ndex to Advertisers 415 

The Forum 422 

April 1970 

182 NEWS SCENE 
The stock market ll/rell and continued tight money give some mainframers pause 
... University computing centers feel the pinch of reduced federal sllpport ... 
Facilities management and tclzat's it all ahout ... DPMA and ACM and the U.S. 
Office of Education don't agree on school accreditation . .. 

236 SPRING JOINT COMPUTER CONFERENCE. A special section. 
The conference particulars, 1lew prodtlct preview, and session summaries 
should be of interest eve1l if you're 1lot going to the show. 

302 SYSTEM SPOTLIGHT 
Nllclear physicists at the U1liversity of Ka1lsas lise ([11 IBM 1800 to IllOliitor their 
tow; million electron volt Van de Graatf accelerator. 
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Most amazing of all, 
it's available in 1970. 
In another couple of years our Universal Time-sharing 
System (UTS) may not be entirely unique. 

By then it's quite possible that there will be other 
systems which will accommodate 128 concurrent on­
line users ·on Sigma-sized computers. Or that will 
allow you to change usage p.arameters dynamically, 
while the system is running, to suit your varying oper­
ating conditions. 

But even in 1972 it may be hard for you to find a sys­
tem in the Sigma' class that will carryon time-sharing, 
batch and real-time operations all at the same time. 

Because to do all three at once, you need a com­
puter with a hardware memory map, a multi-level, 
direct response, hardware interrupt structure, rapid 
access data files (RADS), multiple memory ports and 
other features we designed into Sigma specifically 
for UTS. 

Of course, you can wait till 197. 2 and xes 
see what you can get from our compe-
tition. Or you can install a Sigma with 
UTS ' d . Xerox Data Systems 

. an get a Jump on yours. EI Segundo. California 
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It is estimated that there will be over 30,000 time sharing 
terminals in use by the end of this year. Yours may be one of 
them. If so, you will be called upon to make objective recom­
mendations involving over 200 companies offering time sharing 
services. You'll need comprehensive, objective facts. And you'll 
need them in a hurry. 

Where will you get them? Commercial time sharing is 
growing at such a phenomenal rate that information over three 
months old is already obsolete! The fact' of the matter is: 
there just hasn't been an unbiased, in-depth study available on 
timesharing. Until now. 

AUERBACH Time Sharing Reports now answers your need 
to know. It puts at arm's reach all the facts you need to be 
your own time sharing expert. This unprecedented service not 
only acquaints you with every major aspect of time sharing 
but keeps you up to date through quarterly supplements. It's 
a user's guide, reference source, and evaluation tool-all su­
perbly edited and organized in a single two-volume set. 

The basic reports detail each commercial time sharing service 
offered, describing system cha~acteristics, user support, appli-

cations and languages, terminals and service fees. Also in­
cluded are AUERBACH's world acclaimed comparison charts 
to aid you in performing your own evaluation on the basis of 
cost-performance and service data. 

Try matching these exclusive Reports features against any 
periodical or hardbound pUblication. in the field: 

• Detailed reports for each company offering time sharing 
services 

• A tutorial on time sharing 

• State-of-the-art reports 

• A review of the economics of time sharing 

• Business and computational application systems 

• Libraries available for time sharing 

• Time sharing evaluation techniques 

• Interface equipment and terminals 

Take the first step toward becoming a time sharing expert. 
Fill out the coupon and be "in the know" on the fastest grow­
ing development in computer technology. 

--------------------------. 
I 
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AUERBACH Info. Inc. 121 North Broad St. 
Philadelphia, Pa. 19107 (215-491-8359) 

o Please send me complete information and sample 
pages from AUERBACH Time Sharing Reports. 

o Please have your representative call me at-==-----,-_ 
(Phone) 

(Your Name) <Title) 

(State) (Zip) 

I TS-l04 L _________________________ _ 

CIRCLE 179 ON READER CARD 

SJCC Booth 
1601-1602 

AUERBACH 
Info. Inc. ® 

First with the last 
word on computers 
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Eliminate Cost.ly "IVJIiddlemen" Through .Data Collection 

Accuracy, Reliability, Flexibility ... easy 
words to describe a centralized source data 
collection system ... hard to fulfill. That's 
where we've built our niche. By delivering 
the complete management control tool for 
business and industry. By developing a 
system of centralized data collection that 
gathers data from its source ... from the 
man on the job. We've eliminated time 

delay. We've reduced the chance of human 
error. We've deleted operator mistakes. 
If you're looking for an accurate, reliable 
and flexible system to collect data ... one 
that will give you timely information that 
will allow you economical use of modern 
computers and data processing systems ... 
we should get together. Lots of claims?Let 
us prove them.Write/or call 303/466-7333. 

COLORADO IluUIINSTR~MENTS 
ONE PARK STREET. BROOMFIELD. COLORADO 80020. (303) 466-7333 
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There are a lot of software companies around who 
have made compilers. One here. Two there. Maybe, 
if you count the little one that didn't work too well, 
three. But Digitek is the commanding leader of the 
compiler business. We've written more compilers 
than any other software company. Something like 
fifty-five at this writing. We've written compilers 
for almost every major language and for some 
minor ones. We've written big ones and little ones, 

~ . fast ones and not so fast ones, expensive ones and 
_ inexpensive ones. So when you need a compiler, 
~ go to the company that knows its way around. 
~ Digitek. And if you need some references, ask the 
i; man who owns two. a Digitek has just completed an easy-to-read, easy~to-
_ understand USA FORTRAN Manual. It's yours, free, 
.. just by writing Digitek. On your company letterhead, 
_ please. 

4818 Lincoln Blvd., Marina del Rey, Calif. 90291 (213) 823-6361 

Digitek 
makes 

more than 
compilers. 

12 

It makes 
a lot of 

them. 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
This coupon will get you a booklet with detailed informa­
tion about Armstrong DATATILE: the first anti-static vinyl­
asbestos surfacing for access floors. 

DATATILE dissipates accumulated static without hazard. 

DATATILE meets the strict requirements of leading com­
puter manufacturers' recommendations. 

DATATILE looks good, is durable, easy to maintain, and 
economical. 

Armstrong Cork Company 
8304 Indian Road 
Lancaster, Pa. 17604 

Please send me a copy of your DATATILE BOOKLET. Thank you. 
Name __________________________________ ___ 

Company ________________________________ ___ 

Street _________________________________ _ 

City ______________ State ____ Zip __ _ 

@mstrong 
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from our 
reprint department 

Datamation In preparation 

V. 1-3, under the title Research & Engineering 
V. 1-14. Chicago, 1955-1968 
Paperbound set 
V. 1-6, 1955-1960 
V. 7-14,1961-1968 

u.s. $ 470.00 
each U.S. $ 25.00 
each U.S. $ 40.00 

Other reprints in the field of data-processing 

Bit. Nordisk tidskrift for 
informationsbehandlung Available 
An English-language journal edited by 
Prof. Carl Erik Froberg and published by the 
Department of Numerical Analysis of the 
University of Lund . 

V. 1-7. Copenhagen, 1961-1967 
Paperbound set U.S. $ 105.00 
In reprint: 
V. 1-5, 1961-1965 each U.S. $ 15.00 
In original: 
V. 6-7,1966-1967 each U.S. $ 15.00 

ER-Elektronische Rechenanlagen 
Available 

V. 1-9. Miinchen, 1959-1967 
Paperbound set 
In reprint: 
V. 7,1965 
In original: 

U.S. $ 153.00 

U.S. $ 17.00 

V. 1-6, 8-9, 1959-1967 each U.S. $ 17.00 
Er-Elektronische Rechenanlagen ist eine Zeit­
schrift fUr Technik und Anwendung der Nach­
richtenverarbeitung in Wissenschaft, Wirtschaft 
und Verwaltung 

Literature on automation Available 

IFIP Administrative Data Processing Group 
V. 1-7. Amsterdam, 1961-1967 
With cumulative index covering 1961-1965 
Paperbound set U.S. $ 255.00 
Individual vol., paperbound U.S. $ ,35.00 
Cumulative index 1961-1965 U.S. $ 10.00 

Literature on automation is a monthlv abstracts 
periodical in four languages on new' literature, 
books, articles, reports etc. 

Revue franc;aise d'information 
et de recherche operationnelle 

Before 1966 under the title 

Revue franc;aise de 
recherche operationnelle 

V. I-II. Paris, 1956/57-1967 

Available 

Paperbound set U.S. $ 220.00 
In reprint: 
V. 1-7, 1956/57-1963 each U.S. $ 20.00 
In original: 
V. 8-11, 1964-1967 each U.S. $ 20.00 

From our Publishing Department 

File organisation 
Selected papers from file 68, 
an I.A.G. conference 

Occasional publication no. 3 
IFIP Administrative Data Processing Group 
(I.A.G.) 

Amsterdam, 1969, 395 pages, illustrations 
U.S. $ 27.50 

Working papers of the IFIP 
seminar in AD P 
This is a selection of the papers delivered at the 
Seminar in Administrative Data Processing, or­
ganised on behalf of the International Federation 
for Information Processing, by the IFIP Tech­
nical Committee for Education and the IFIP 
Administrative Data Processing Group in Lon­
don 1967 

Edited by B. V. de G. Walden and A. A. M. 
Veenhuis.Amsterdam, 1969, four volumes bound 
in two ' U.S. $ 38.50 

15Z1 
SWETS & ZEITLINGER 
keizersgracht 487 - amsterdam - the netherlands 
telephone: 020-223.226 - cable address: swezeit - telex: 14.14.9 

19 waterloo avenue - berwyn, pa., 19312 - u.s.a. 
telephone: 215-644-4944 - telex: 084-5392 - twx: 510-668-5481 
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Ufi'U (5 cO~<Drrs rrGC1«:Jy '~orr d0~ov0rry nuow. 

With built-in retractable hangers. Nothing more to add 
... nothing more to buy. The fastest, most convenient 
method of binding and suspending EDP printouts. 

EASY TO LOAD-Bind "tab" sheets in exactly the 
same way as in all other WJ Nylon Post Binders. 
EASY TO USE-Just extend the slide hangers for 
suspension; push them in, out of the way, during 
reference on desk or counter tops. 

Wilson Jones Nylon Post Hanger Binders speed retrie­
val, reference, and refiling. D~signed for top and bottom 

Inventor of the Nylon Post Binder • A Division of Swing line Inc. 

loading of 14~8" X 11" (or smaller) unburst marginal­
punched sheets, they can be hung in Wilson Jones 
"Data-Racks," "Data-Centers," and "Data-Stations," as 
well as other suspension housing equipment. 
Get the Hang of It today ... Immediate delivery from your 
Office Products or Data Processing Supply Dealer's 
Stock. Or yvrite for full information. . 

6150 Touhy Avenue 
Chicago, Illinois 60648 

Please send me complete information on your new Nylon Post 
Hanger Binders. 

Name -----____ Title ______ _ 

Company _______________ _ 

Address_~ 

City State Zip ___ _ L _________________________ ~ 
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Keypunches are here to stay. 

Punch card input is wasting 
the time of today's computers. 
Computers capable of processing 
over 500,000 characters of informa­
tion every second. 

Card-handling is wasting 
operator time. 

We solved these ptoblems 
with the KeyProcessing System. It 
eliminates cards and card-handling 

forever. And is far superior to key­
to-tape systems. 

Th is totally new concept in 
data processing, a computer-con­
trolled keyboard input system, isn't 
just a gleam in an "engineer's eye. 
Our systems have been out in the 
field and working for almost a year. 
Former keypunch and key-to-tape 
users are getting a lot more produc-

tivity for the same money. Or the 
same productivity for a lot less 
money. 

And they all feel the same 
way: the KeyProcessing System is 
here to stay. 

[ijIII~ 
Computer Machinery Corporation 

2231 Barrington Avenue, Los Angeles, California 90064· New York • Washington • Chicago· Detroit· Dallas· San Francisco· London • Paris 
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Bet your computer 
can't keep up with our plotter. 
Statos 5 is a real-time plotter. We mean 75,000 bytes electronic pulses do the work. They record the data 

per second real-time, using 8-bit bytes. And most electrostatically on plain white paper. Permanent images 
computers, even the largest, are hampered by program appear moments later. With a resolution of up to 100 
and competing-output demands, priority interrupts, etc. points per inch and an accuracy of ± 0.1 %. 

So they could hold an on-line Statos 5 back a bit. When you want high speed data output right now, 
This plotter takes only 1.92 milliseconds to plot an Statos 5 delivers on-line. Magnetic tape, as well as some 

entire line of 1024 discrete pOints. You can program your computers, may slow it down to about half speed. Ask 
computer to arrange the data in graphs, bar charts or for proof. For location of your nearest Varian 
diagrams, in shades-of-gray pictorials or even in alpha- representative, call or write to the Graphics and Data 
numeric columns. The plot you see here is a geophysical Systems Division, specialists in systems and 
contour map of magnetic fields reduced to half size. subsystems for digital data @ 

In Statos 5 nothing moves but the paper transport, processing. 6: 1 H~nsen Way, varian 
pulling a 15-inch-wide chart past 1024 or 1400 Palo Alto, California 94303. .. graphics & data 
motionless styli, depen~ing on the model. Digital Phone (415) 326-4000. systems division 
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Buy two Spiras-65 computers at this new low price (per 
unit) and put away your wallet. We aren't going to put the 
bite on you for any major options. Because all major 
high-performance features are already built into the 
Spiras-65: 

• 4K 16 bit memory expandable to 65K • Hardware 
arithmetic with double precision and floating point 
• Block transfer DMC • Direct memory access 
• Hardware priority interrupt. 200 + instruction set cast 
in expandable ROM. Indirect addressing to 32K • Page 
free relative addressing ± 512 words. Fully commented 
software. Software supported peripherals. Nationwide 
service. 3 week customer training course 

All these powerful capabilities are standards with 
Spiras. So whether you buy one unit at the new low 
single-purchase price of 12,400, 2 units at 9950 each, 
30 units at 8500 each, or 100 units at 7000 each, you get 
all the versatility and expandability you're ever likely 
to need. And no options. 

O Spiras Systems, Inc. 
. Affiliate of 

USM Corporation 

------, Request For Quote 

Send to R. Frederickson, I 
Vice-President/Marketing 

Spiras Systems, Inc., 332 Second Avenue I 
Waltham, Mass. Telephone: 617-891-7300 

Name' __________________________________ ___ 

Titie' ____________________________________ __ 

Company, __________________________________ _ 

Address; __________________________________ _ 

I 
I 
I 

City, _________________ State' _____ -LZip___ I 
Quantity' ___ Peripheral Requirements, _______________ , I 

~----------~ USM is a world-wide 400 million dollar designer and manufacturer of systems 
aimed at improving the productivity of manufacturing and service industries. 

Visit Spiras Systems at booth 118 at SJCC 
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calendar 
DATE 

April 26-29 

April 28-
May 1 

May 5-7 

TiTlE 

Nat'l Automation 

Conference 

Nat'l Microfilm 

Convention 

LOCATION 

San Francisco 

San Francisco 

Spring Joint Atlantic City 
Computer Conference 

SPONSOR/CONT ACT 

Amer. Bankers Assn. 

Automation Dept. 
90 Park Ave., 
New York, N.Y. 10016 

NMA 
250 Prince George St., 
Annapolis, Md. 21404 

AFIPS 
210 Summit Ave., 
Montvale, N.J. 07645 

May 11-16 Instruments, Elec­
tronics, Automation 
Int'l Fair 

London, England U.S. Commerce Dept. 

May 13-15 

May 13-15 

May 17-20 

May 26-28 

June 1-3 

June 10-12 

June 16-18 

June 22-26 

June 22-24 

June 23-26 

June 18-19 

April 1970 

Educational Data Miami Beach 

Systems Convention 

Electronic 

Components 
Conference 

23rd Annual 
Int'l Systems 

Meeting 

11 th Annual 

Ihformation 

Display Symp. 

Info Processing & 
Operations Research 

Joint Conference 

Washington, 

D.C. 

Las Vegas 

New York City 

Vancouver, B.C. 

Computer Simulation Denver, Colo. 
Conference 

Computer Group 
Conference 

11th Joint 

Automatic Control 
Conference 

Spring General 

Meeting 

Annual DP 

Conference 

Management & 
Time-Sharing 
Conference 

Washington, 

D.C. 

Atlanta, Ga. 

Seattle, Wash. 

Seattle, Wash. 

Washington, 

D.C. 

BIC/CAP, Room 6813, 

Washington, D.C. 

AEDS/Dr. Henry Fox 

3525 N.W. 79th St., 
Miami, Fla. 33128 

EIA 
2001 Eye St., N.W., 
Washington, D.C. 20006 

ASM/R. B. McCaffrey 

24587 Bagley Rd., 
Cleveland, O. 44138 

SID/W. M. Hornish 

Western Union 
82 McKee Drive, 
Mahwah, N.J. 07430 

IPS, CORS/Session 70 
1177 W. Hastings St., 

Vancouver, B.C., Canada 

SCi, ACM, IEE/O. Hall Jr. 

TRW, 1 Space Park, 
Redondo Beach, Calif. 

90278 

IEEE/D. L. Doll 

IBM, 18100 Frederick Pike, 

Gaithersburg, Md. 20760 

ISA, ASME 
345 E. 47th St., 
New York, N.Y. 10017 

DPSA 

P.O. Box 1333, 
Stamford, Conn. 06904 

DPMA 
505 Busse Highway 

Park Ridge, III. 60068 

ADAPSO 

551 Fifth Ave., 
New York, N.Y. 10017 

NEW from 

Prentice-Hall 
Microprogramming: Principles and Practices 
-Samir S. Husson, I.B.M. Compares conven­
tional hardware control to microprogrammed 
control and explores advantages and disad­
vantages of each. 4170, 512 pp. (58145-4) 
$14.50 

The Computerized Society-James T. Martin. 
I.B.M.; and Adrian Norman. Realistically.ap­
praises the impact of computers and socle~y 
over the next fifteen years. Presents what IS 

happening in the computer industry and its 
laboratories. 7170, 544 pp. (16597-7) $10.95 

Designing Systems Programs-Richard L. 
Gauthier & St~phen Ponto of Programmatics, 
Inc. Systems techniques are demonstrated 
in light of their concrete applications. In­
cludes questions and answers at chapter 
ends, Syntax directed parsing algorithms, 
Polish strings, and more. Assembly language 
or compiler language a prerequisite. 5170, 
288 pp. (20196-0) $10.50 

Information Utilities-Richard E. Sprague, 
V.P., Wofac Co. Fascinating-a compilation 
of information on utility services that wil! 
involve and influence every person by the 
year 2000. 1969, 208 pp. (46469-2) $8.50 

Simscript II Programming Language-Philip 
J. Kiviat & Richard Villaneuva of Rand Corp.; 
& Harry M. Markowitz, U.C.L.A. Rich, versa­
tile computer programming language-well 
suited to general programming problems. An 
ideal introduction to SIMSCRIPT II. 1969, 
400 pp. paper (81017-6) $6.95; cloth (81016-
8) $10.95 

A Compiler Generator-William M. McKee­
man, Univ. of Calif., Santa Cruz; James 
Horning, Univ. of Toronto; David Wortman, 
Stanford Univ. For the IBM System/360 
computers-this self-contained text offers 
theory and practice of compiler construction 
for computer programming languages, and 
complete documentation for the XPL com­
piler generator system. Laced with exercises. 
5170, 512 pp. (15507-7) $12.50 

-----------15 Day Free Trial-----------l 
I 

To: PRENTICE-HALL, Box 903 I 
Englewood CliffS, N. J. 07632 I 

Please send the following book(s) for free 
15-day trial examination. If I want to keep 
the book(s) after 15 days, I'll send payment 
plus postage; or I'll return the book(s) and 
owe nothing. 

o Microprogramming: Principles & Prac­
tices-Husson (16597-7) $10.95 

o Designing Systems Programs-Gauthier 
& Ponto (20916-0) $10.50 

o Information Utilities-Sprague (46469-2) 
$8.50 

I 
I 
I 
I 
I 
I 
I 

o Simscript II Programming Language­
Kiviat, Villaneuva & Markowitz_ Paper , 
(81017-6) $6.95; cloth (81016-8) $10.95 : 

o A Compiler Generator-McKeeman, Horn- : 
ing & wortman (15507-7) $12.50 ! 

Name ________________________ _ 

Address _____________________ __ 

, , , , , , , 
City State : 

, I 

l~_;~~~ _____________________ ~~~~~~_~J 
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See us at the 

Now, people who know their job 
can talk to their computer 

Spring Joint Computer Conference 
Anyone can talk to a computer using 

our new Key-Cassette terminal. He can 
call direct for immediate two-way com­
munication. Or he can enter data on tape 
cassettes for fast, low cost, batch trans­
mission. (Each cassette contains the 
equivalent of 1/5 of a mile of paper tape 
or 1400 punch cards.) 

each step for checking and editing by the 
operator. 

No special skills or complicated proce­
dures are necessary. Each Sycor terminal 
contains a mini-computer that we pro­
gram to fit the job. It guides the operator 
step-by-step, checks input and reduces 
errors. The keyboard is as simple as a 
typewriter. The video screen displays 

Off-line you can search a cassette file, 
insert changes, sort information, or copy 
records. On-line it will transmit or receive 
data unattended. With an optional printer, 
multiple copies are provided. 

Our terminals are installed worldwide 
and we deliver within 90 days. 

SYCOR inc 
l:XCCUTIVE OFFICES: 144 PHOENIX DR. ANN ARBOR. MICH. PHONE: 313/971-0900 NEW YORK OFFICES: 50 BROADWAY ROOM 1502 PHONE: 212/483-8188 
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{with the 9311 Disc Drive} 

There's no gamble at all with the Talcott 9311 
Disc Drive. It's a sure thing! Based on average 
lease lengths, you can put five 9311's to work 
for the usual cost of only three 2311's. And, 
because the 9311's have no prem ium charges 
for extra shift work, your savings can actually 
become far greater. 
Now consider these important facts: 
e The Singer ComRany-, Friden Division has 
engineered the 9311 to give greater reliability 
-with a unique servomechanism instead of 
a hydraulic system. Complete plug-to-plug 
'compatibility. Can be immediately intermixed 
or directly interchanged with the 2311 or 
similar disc unit. 

e Full, dependable service- by the worldwide 
Friden Customer Service Organization. 

eAllleasing arrangements-to give you 
maximum savings-by Talcott Computer 
Leasing. . 

Ready to "unbundle" your 2311's? 3 will get 
you 5 .... 

Just contact your local Friden office or 
write to: Friden Division, The Singer Company, 
San Leandro, Calif. 94577. 

TALCOTT COMPUTER LEASING 
Division of James Talcott, Inc. 
1290 Avenue of the Americas, New York, N. Y.10019 

c 
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Logically speaking ..• 
an error-free data in tem 
keeps your computer from going 
"out to lunch:' 
A computer should eat up data, 
not expensive time. If we 
make it sound overly simple, 
we're just being logical. 
For we've got an error-free 
data entry system that keeps 
computers working without those 
costly "out-to-Iunch" breaks. 

It's called the LC-720 
KeyDisc Data Input System. 
It cuts systems time and costs ... 
by as much as 50 %

• It minimizes 
errors with point-of-entry 

And it keeps your computer 
working all the time. 

Computer time-shared data 
from up to 60 key stations ... 
all entering or verifying 
separate jobs and applications ... 
is one of the big advantages 
of the LC-720. 

It also offers you 
total security and high speed 
random access of data. 
The LC-720 is the only 

keydisc system in use that 
provides a complete IBM/360 
compatible disc. Plus a 
totally compatible 7 or 9 
track magnetic tap€ output. 

Logic makes the Now Generation 
of data collection systems. 
So, if you've got data input 
problems, Lewis Barr at Logic 
can more than likely solve them. 
Give him a call. 609-424-3150. 

It's the logical thing to do. 

editing and correction. 
It optimizes systems throughput. LC-720 KeyDisc System 

Lallll: 
CORPORATION 

21 Olney Avenue • Cherry Hill Industrial Park. Cherry Hill, N.J. 08034 • (609) 424-3150 
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DISEsTDR@SDS 
breaks through 

access time barrier! 
[ 8. 7 milliseconds J 

The hew Systematics/Magne-Head DISESTDR 5D5 

head-per-track disc pack memorY system has an average 

access 10 times faster than the conventional disc pack 

memory. Storage capacity is up to 5 million bits on an operator 

removable pack~ Standard with DISESTDR 505 are such fea­

tures as: 8, 12, 16, and 18 bit data bus interfaces ... unlimited 

memory expansion capability. DISESTDR 5D5 is an economical, 

fast access disc pack memory system designed for small and medium 

size central processing units. 

For complete information, call or write . .. or visit: 

SYSTEMATICS /MAINE-HEAD DIVISION 
GENERAL INSTRUMENT CORPORATION 
13040 South Cerise Avenue, Hawthorne, California 90250 
(213) 679-3377/772-2351 TWX 910-325-6203 

CIRCLE 182 ON READER CARD 



Jfte.digitizer tftat 



doesn't look like it works. 
We took one look at those mechanical monster digitizers 

and decided we could build a' digitizer with a faster, 
simpler,' easier to use cursor. 

Wew~re right. 

TH~>onIYi.pr(.lb.I~~is·.tha! ...•..... p~QJ)r~ .....• Who.i()re ....... lJSiog 
mechanical .. ~onst~r~5.a~'t ..•.•.. ~yite .. ~.~li.~ve ..•.. ~nythi~g .• so simple 

can speed up computer inputsto300inGhes per second with 
0.001" resolution. Some peoplel even after we show them, 

insist upon checking back with their mechanical monsters for 
verification. It takes a while, but they finally manage it. 

They usually end up with our all-electronic Datagrid™ 
Digitizer. With the free-moving cursor that makes tracing for 

computer input fast~r, simpler than ever. before, on tracing areas 
up to 60" x 60". 

Nonewspec;ialdrafting instruments needed. No new work 
tables. And Bendix Datagrid™ Digitizer has no mechanical linkages 

or servo-follower systems to wear out. 
The BendixDatagrid™ Digitizer. It doesn't 
look like it works. But it does. Write for full 
information. The Bendix Corporation, Ad­
vanced Products Division, Bendix Center, 
Southfield/Michigan 48075. Or call 
Bendix Automated Graphics Marketing 
at (313) 352-7661. 
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There's more to Europe than history-steeped castles, picturesque scenery, windmills, 
traditional costumes and centuries of culture. In the research laboratories of the Philips 
group of companies, sma" teams of scientists are cooperating in many fields of fundamental 
and applied science. Every member has creative freedom, plus the responsibility of seeing 
a project through to its logical conclusion. The European-based scientist scores because 
of better career prospects, free exchange of ideas with his colleagues in other fields - and 
the unpara"eled opportunity to recharge his mental batteries on the other side of the coin. 

If you are under 35, have a Ph. D. or equivalent, are attracted by a career in Europe and 
feel that inte"ectual curiosity is your strong point, we would like to hear from you. We are 
particularly looking for scientists interested in Information Processing, Computer Sciences, 
Telecommunications, Physics and Chemistry of Integrated Circuits and other devices, Mod­
ern Electronics and Instrumentation. Te" us about your career and where you would like 
to live and work (our laboratories ar located throughout Western Europe). Whilst we are 
considering your application, we will send you a brochure highlighting some activities of 
Philips research laboratories. Please send your curriculum vitae (including list of pub-

lished papers and references) to: PHI LIP 5 
The Office of the Director for Research, Dr. H. B. G. Casimir, 
Philips Research Laboratories, Eindhoven, the Netherlands. . 
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· From CRT display 
to hardcopy printout. 

In seconds! . 

DRTRMRTION 



A plotter takes 30 minutes. A dry-silver 
photographic process makes muddy copies. 

But at Adage, Inc. the Gould 4800 
Electrostatic Printer puts out clean 

hard copy in seconds. No wait. 
No wonder the 4800 is now a 

catalogued item for Adage Inc.'s award­
winning Graphics Terminal. 

The Graphics Terminal is a CRT 
display computer system with infinite potential 

for interractive graphics applications in 
science and engineering. To name a few, 

cockpit design, mathematical equations 
and printed circuit cards. 

Having the 4800 Electrostatic 
Printer on line the user can alter his design 

equation with a light pen and have clean 
hard copy of any stage within seconds. 

Adage officials say their system is 
further enhanced by the economy of the 

4800. It doubles as a printer by putting out both 
alphanumerics and graphics. It has fewer 

moving parts to maintain than conventional 
equipment. And Adage interfaced the 

4800 in a matter of days ... at 
surprisingly low cost. 
More 4800 facts: 
At 412,000 characters per minute, 
the Gould 4800 breaks the old printout 
bottleneck on your computer. It reproduces 
signals from any source of digital input or data 
transmission by telemetry, radio microwave 
and/or land line, quickly, quietly, 
accurately and economically. 
4800 can probably recap the same 
benefits for your system as it does for Adage's 
Graphics Terminal. Write us to see. Don't 
wait. GraphicsDivision, Gould Inc., 3631 
Perkins Avenue, Cleveland, Ohio 44114. 

GOULDCLEVITE 
Gould 4800. The next generation 
of high-speed printers. 
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how to recall !, any 
of 1,000,000 pages 
within 30 seconds 
Parts catalogs, engineering schematics, 

financial trend charts, customer accounts receiv­

able, or whatever. DatagraphiX Micromation can 

reduce 200,000 pages of your computer's output 

to compact micro images that fit in one hand. 

Providing multiple economies for management 

information retention and retrieval. Translating 

computed data into easy-to-read report formats. 

Offering access to millions of facts within a matter 

of seconds from screen display inquiry stations. 

Providing hard copies on demand. And high 

volume production printing at 5,200 pages per 
hour on preprinted forms. 

Instant communication of computer 

generated information improves decisions and 

profit margins. Many Micromotion systems have 

earned back their cost within the first year. 

From the combined economies of paper consum­

ables, rentals, manpower, time and $thousands 

in operations overhead. That's good business. 

Compared to impact printing, Micromation 

is 27 times faster, takes 1 / 18th the computer time, 

slashes the cost of paper consumables by 7/ 8ths, 

and creates archival storage in 99% less space. 

Only one company offers the complete family 

of machine systems; service centers; Kalvar dry 

film processing; all associated supplies; systems and 

software support; worldwide maintenance. 

Discover what Micromation can do for you. 

Contact our local office or 

National Sales Manager, 

James P. Whitfield. 

DubTffruphd' 
micromotion systems 
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Stromberg DatagraphiX Inc., a General Dynamics subsidiary, P.O. Box 2449, San Diego, Calif. 92112 (714) 283·1038 TWX: 910·335·2058 
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Memorex introduces the 3660. It replaces your 2314. 
Our neW 3660 disc storage system, 
complete with controller, gives you 
faster access time, higher system 
throughput, and greater reliability than 
the 2314. At 10 to 20% lower cost. 

The new control unit interfaces 
directly with your System/360. No 
changes in hardware, no modifications 
in software. A single unit controls 
up to nine drives. 

The drive is slmpls. 

!=telleble. 

Provan. 
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We've demonstrated the depend­
ability of our design In millions of hours 
of operation on over a thousand 
delivered drives. 





·Do you have the courage 
to recommend the NCR Century? 

It's 30-50% more 
productive than the IBM 360 

at 30% lower cost. 

We have to admit it. 
The average person would 

probably feel more comfortable 
recommending IBM's system to his 
management. 

Although IBM costs more, it's 
easier to explain if the results don't 
turn out as expected. After all, how 
could anything go wrong dealing 
with the world's biggest supplier? 

A lot of people in this business 
think that's the way management 
thinks. Trouble is, they're dead wrong. 

Sure, your front office wants to 
buy from reputable vendors. But 
they won't knowingly pay for more 
than they get. 

That's why more and more 
computer professionals are looking 
at the promise of the NCR Century. 
The promise and the performance. 
Because there are now enough NCR 
Century systems in operation to 
prove our promises. NCR Century 
users who have replaced or investi­
gated IBM computers support the 
price / performance comparisons. 

Computers so advanced they 
make others old-fashioned 

We've delivered a computer 
with a new memory concept ... 
new monolithic integrated circuitry 
... a new disc concept ... and new 
standardization. A computer that 
lets you process data faster. For less 
money. 

You can rent an NCR Century 
100 with 16K of internal memory 
for $1,910 a month. Or a 32K NCR 
Century 200 for $3355. Use that as 
your first benchmark. 

Three-way simultaneity is 
standard on the 100. So you can 
read and print at the same time 
program steps are being performed 
internally. The 200 offers five- or 
nine-way simultaneity. 

April 1970 

What's more, our memory is 
thin film short rod memory. Ultra­
fast, with speed in the 800 nano­
second range. Far faster than core 
memory, at lower cost. (An extra 
16,000 bytes rents for only $375 a 
month.) 

Circuitry is integrated mono­
lithic throughout. With more power 
and reliability than the hybrids, at a 
fraction of their size and cost. 

Our dual spindle disc unit, 
standard on every NCR Century, 
stores and makes instantly available 
over 8.3 million characters of busi­
ness information at an average 
access speed of 44 ms. 

Input is by cards or tape. You 
can go on-line, too. Printing speeds 
range from 450 fo 3,000 LPM. The 
top speed is standard for the NCR 
Century 200; optional for the 100. 

Expandability is built in 
The NCR Century Series is 

completely upward compatible. 
No reprogramming or recom­

piling as you grow from the NCR 
Century 100 to the 200 and larger. 
Just move in a more powerful proc­
essor with the same peripherals or 
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increase throughput with higher 
speed magnetic tape drives, paper 
tape or punch card readers and 
punches, CRAM (Card Random 
Access Memory) units and remote 
on-line devices. Go all the way to 
nine-way simultaneity and multi­
programming. At far less cost than 
our competition. 

Our software is the same new 
breed, too. Compilers, operating 
systems, applied programs ,and util­
ity routines. All written, tested, in 
use. And all the languages, too: 
COBOL, FORTRAN, our own 
NEAT/3. 

We'll be glad to give you the 
names of NCR Century users who 
say it's the buy of the century. 

Also ask for the comprehensive 
report on the NCR Century pre­
pared by the industry's leading inde­
pendent consulting firm. It will open 
your eyes and let you uncross your 
fingers when you make your com­
puter recommendation. Write EDP 
Products Marketing, NCR, Dayton, 
Ohio 45409. 

INlc/RI 
® 

Computers 



Welcome 
to the- . 

rl!'I!-~ --")'--------­

':r:'I'~~-~------­

~-:- ~ ---- ----

Graphic Generation 
The new GRAPHIC-15 Display System contains a programmable processor 
and display console With built-in vector generator, character generator, and 
function box. Mated·to the PDP-15 computer; It becomes a graphic system 
that is highly interactive - yet is but half the price of its nearest competitor. 

Field expandable. Fast (1f4 inch vector every [.tsec). 4,000 flicker-free charac­
ters. 8,000 sq. i~. of flicker-free vectors . .Remotable display. Software sup,;. 
ported. Full line of options. And made by the computer company that knows 
more about big needs and small budgets than anyone. 

A work of art. Write. 

~DmDDma 
COMPUTERS· MOCULES 

Digital Equipment Corporation 
Maynard, Mass. (617) 897-5111 
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mortal locke 
Sir: 
Dr. Locke (Feb. p. 69) thinks "any­
body who talks about storing any 
number of books, even off-line, is off 
his head." I don't think Dr. Locke is off 
his head, but I expect he will be doing 
quite a bit of talking soon on this 
subject. If your advertisers' are to be 
believed (Nov. p. 291), 1012 bits of 
on-line, but read-only, storage costs a 
megabuck, or 10¢ per megabit year 
when capitalized at 10%, or one third 
of 30¢ per megabit year Dr. Locke 
allocates now to card catalog storage. 
A $2K crt terminal costs about 25¢ an 
hour, which is cheaper even than 
graduate students. Land and building 
costs are rising rapidly ... 
NEVILLE A. BLACK 
Computer Sciences International 
Brussels, Belgium 

pooh 
Sir: 
"Pathetic ... That's what it is. Pathet­
ic." (1) 

Thus spake the neglected Eeyore on 
his birthday, and thus might well 
speak the almost as neglected PL/I 
compiler writers, as PL/I F-level 
passes its third birthday of usability (I 
take as datum the release of Version 
2) . 

For here we are, most of us, still 
trying to persuade compiler writers to 
add, to COBOL and FORTRAN, features 
which have long been implemented 
and working in PL/r. 

For example: 
FORTRAN: 
Dynamic storage allocation (3) 
Multiprogramming facilities (3) 

Run time error handling } added 
package recently 

End of file on READ by IBM 

Character handling ) 
Free form I/O available 
Mixed type expressions (2) in 'Some 
Expressions as subscripts compilers 

and in DO statements (2) . 

The above have been working in 
PL/I for a considerable time. 

COBOL: 
I/O editing data representation 
Mathematical functions 
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Default options 
Free form COBOL 
Abbrevia tions 
Expressions as subscripts 
Global Common 
Variable length data items 

All these "subjects for future explo­
ration" in "A Short Guide to The 
Wonderful World of Cobol" (4) (who 
are you trying to convince, buddy?) 
ha ve been giving delight (mostly) to 
PL/I users for over three years. "Im­
penetrability, that's what I say!" (5) 
( 1) Milne, Winnie the Pooh. 
(2) Healy, Computer Journal, Vol. 
11, pp. 169-172. 
(3) Samet & Hendry, Computer Jour­
nal, Vol 12, pp. 218-220. 
(4) Edelman, DATAMATION (Dec. 
'69, p. 161). 
(5) Carroll, Alice Through the Look­
ing Glass. 
J. M. SYKES 
Cheshire, England 

speak up 
Sir: 
We are in need of volunteers to read 
articles from DATAMATION for our 
blind men and women in the comput­
ing field. 

A knowledge of computers, a clear 

voice, and a tape recorder are all that 
is necessary. 

Any person who can give a couple 
of hours a month should contact: 
MRS. DONALD A. DUNCAN, JR. 
Science for the Blind 
221 Rock Hill Rd. 
Bala-Cynwyd, Pennsylvania 

also sprach marchant 
Sir: 
I read the first installment of "Also 
Sprach Von Neumann" in your Janu­
ary issue. As a wet-eared, callow kid 
who is Systems Director for SCM Cor­
poration, I feel constrained to offer a 
few words in behalf of my associates in 
the Smith-Corona Marchant Division, 

makers of what our hero defined as a 
"nO\\1 extinct j sickly green, electro­
mechanical desk calculator." 

The Marchant rotary calculator 
burst on an unsuspecting world at the 
Panama-Pacific International Exposi­
tion in 1915 and was at that time 
widely regarded as the first major im­
provement on the abacus. Marchant 
added the novelty of electricity in 
1917 and planetary dial gears in 1933. 
Last year, Marchant became the first 
American manufacturer to produce a 
desk calculator using MOS/LSI circuits, 
something the rickety competition is 
just getting around to. 

Anyway, it is just possible that 
someone, around the time of which 
Von Neumann sprach, had a room full 
of Marchant calculators all of which 
were painted green. But even if they 
were models of the 1930's, they 
weren't "rickety," and they sure as hell 
weren't then and aren't even now "ex­
tinct." You can still buy a rotary calcu­
lator from us, and you'd be surprised 
how many do. You can also buy the 
newest Marchant, and whether this or 
any other model ever becomes "ex­
tinct," we expect the Marchant name 
to be on calculators for a long time. 
D. R. HOLLIS 
SCM Corporation 
New York, New York 

getting loaded 
Sir: 
In "Architectural Questions of the 
Seventies" (Jan. p. 66), Mr. Amdahl 
states that a user "will find he has 
considerably less than twice the per­
formance in dual processor configura­
tions." Here at the University of Mich­
igan, we have been running MTS (the 
Michigan Terminal System) on our 
dual processor IBM 360/67 for 17 
months (10,000 hours of operation) 
and our experience has been that un­
der heavy loads such as we nOlmally 
experience during the day, we are cer­
tainly able to obtain more than twice 
the throughput obtainable by running 
the same system on one processor and 
half as much core. Of course, if the load 
is light, adding the second CPU and 
more storage will not increase perfor­
mancesignificantly. Likewise, if the 
single processor system is CPU limited 
and not core limited (i.e., no paging 
is required) with a certain job mix, then 
adding the second CPU with or without 
increasing core can, at best, double the 
performance. 

However, with a load of half a doz­
en batch jobs (some usually from re­
mote batch stations) and 40 to 50 
terminal users (some of whom are 
sometimes using more than a million 
bytes of storage), we are able to more 
than double our "half-system" perfor­
mance-not to mention the increased 
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Katun can make it work. 
The Ancient Mayas invented the concept of zero over 
2000 years ago. In so doing they created for the first time 
in the Western World the mathematical principle that 
would some day make electronic computers possible. 
Now, the problem is to make the computers work (as 
effectively and as productively as you were promised). 
o KATUN Computer Management will do just that. 0 

KATUN is a company of up-to-date business and com­
puter experts drawn from all fields of the computer 
sciences: hardware, software, programming, 
installation, education, management, oper­
ations, and quality control. Together, the 
people of KATUN offer you a total re­
source of professionals in the effective 
management of all your data processing 

needs. And because they are professionals they can 
make your computer work better, more effectively and 
at greater capacity than you can. The result? You gain a 
competitive edge over other businesses whose manage­
ment must run their computer instead of their business. 
o If you'd like proof, write for details to KATUN, 680 
Beach Street, San Francisco, California. 0 We'll manage 
your computer so that it helps you manage your business. 

o Photos above: The Ancient Mayas were the most 
advanced computational experts of their time. 

In ceremonial centers such as this at Chichen 
Itza in Yucatan, Mexico, they used a time 
counting system - from which the name 

KATUN derives-that was more accurate 
even than the calendar we follow today. 

CORPOR/J.TIO N 
CIRCLE 196 ON READER CARD 



letters ... 

system reliability and flexibility ob­
tainable with a duplex machine. 
vv. SCOTT GERSTENBERGER 
Ann Arbor, Michigan 

the turnoff 
Sir: 
May 1 draw your attention to inac­
curacies in your Decemher World Re­
port, page 266, on the subject of "ESR?, 
Turns On with Info Retrieval System. 

In paragraph one, it is incorrect to 
say that we have been unable to link 
up a terminal at Frascati in Italy "be­
cause the Italian communications 
authorities would not provide gum·an­
tees on data link quality." In actual 
fact we have as yet made no ap­
proaches to the Italian authorities, 
since we have not yet decided to in­
stall this terminal. 

In paragraph two, you say that "the 
operating system for the 360/65 oc­
cupies a IS0K slab of memory." This is 
misleading since if you are talking of 
the information retrieval programmes, 
the correct figure is 120K. 

In paragraph three, you talk of "a 
scheme for Eurodoc etc .... " This has 
no foundation in fact. There is no such 
scheme as far as ESRO is concerned, 
and even if there were, it would be 
unlikely that Eurodoc would be spon­
soring it, since it would almost certain­
ly be on an intergovernmental basis. 
N.E.C.lsOTTA 
European Space Research 
Organization 
Neuilly-Sur-Seine, France 

hearing it for ibm 
Sir: 
In regards to the News Scene (p. 15S) 
concerning IB~l s unbundling in your 
February issue, I would like to present 
the following comments: 

Being a former employee of IBM, 
having participated somewhat in the 
unbundling world of IB~f, and being in 
a competitive situation with them at 
this time, I feel you may be interested. 

In regards to System' Engineer 
agreements and SE estimates, I found 
the following guidelines to be in effect. 
The SE agreements, simply mean that if 
you want service you can obtain it. If 
no service is ever requested, there will 
be no charges. As far as the SE esti­
mates are concerned, they are . just 
what the name implies-estimates. It 
'happens that management policy 
states that all estimates must be re­
viewed when 60% of the estimate has 
been used. In either case, only the 
services used are actually billed. 

As far as your comment on the user 
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footing the bill for a replacement's 
learning process on a given project, it 
is rare indeed that a project of any 
consequence would have only one SE 
involved, mostly for just the reason you 
claim is a weakness-the avoidance of 
a replacement's "learning process." 

Also, a comment on the fear of get­
ting a nonqualified person to work on 
your contract-IB~f makes every effort 
to place the most qualified person on 
any given job. Why? IBM is a service 
oriented company and certainly wishes 
to maintain its reputation. 

Worried about IBM stealing ideas? 
Look at IBM'S past policy-customers 
are asked if their programs may be 
packaged, and anyway, who develops 
most of these programs? IBM SE'S may­
be? 

Worried about the change of rates 
clause? Look at the contract you sign 
before you buy an automobile: "Price 
may change up to and including day 
of delivery." How about that, sports 
fans? Should we all quit buying autos 
because of it? 

In summary and conclusion, I sub­
mit to you that having had a very 
enjoyable relationship with IBM, that 
the IBM Corporation is 'a very people­
oriented and people-sensitive organi­
zation and will continue to be one, for 
these are the foundations IBM was 
built on. 
THOMAS J. BUDZYNSKI 
Farmington, Michigan 

getting sassy 
Sir: 
It was most interesting reading C. 1. 
Keelan's comments on the use of time­
sharing at Johns-Manville (Feb. p. 
137). Incidentally, he might be sur-

prised to know that as early as De­
cember, 1968, the Johns-Manville plant 
in \Vaterville, Ohio, was usillg time­
sharing for the very purpose he identi­
fies. 

How do I know? I developed and 
wrote most of the programs! 
C. J. SASS, In. 
Maumee, Ohio 

ibm a bit better 
Sir: 
Having spent some time in Canberra, 
Australia recently, November 1969-
January 1970, I thought to comment 
on your mention of the Australian 
computer market which appeared on 
page 179 of the February issue. 

IBM is doing quite a bit better in 
Canberra than your article implies. By, 
mid-1969, they had received two sub­
stantial orders from the common­
wealth government that I know about. 
The Health Department has placed an 
order for a dual 360/65 installation 
which will service a nationwide data 
collection network. Also, the Repa­
triation Department (equivalent to 
Veterans Administra tion ) was re­
ported to have ordered a similar con-. 
figuration. 

Univac is doing well, also, in gov­
ernment circles, although not in Can­
berra. An 110S order was recently an­
nounced which will service the betting 
shops business (TAB) in the Sydney 
area. Also, the Australian Post Office 
has selected the 41S-II1 equipment to 
implement the Common User Data 
Network (CUDN), an implementation 
similar to Western Union's Infocom 
service. 
ED\VIN B. HEINLEIN 
Computer Sciences Corp. 
San Francisco, California 

"About my little talk last week on individuality 
© DATAMATION ® 
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STORAGE TECHNOLOGY CORPORATION 
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-----------------------_ .. _-_._---_.---_._--_._-_ .. _--......... -.... ----

Storage Technology Corporation 
announces a line of high 
performance tape drives plug-to­
plug compatible to the IBM 2420 
series tape drives. These drives 
are available to the IBM 360 user 
as well as OEM. For more 
information, write: 
Storage Technology Corporation 
P. O. Box 3524 
Boulder, Colorado 80303 
Phone (303) 449-1096 

In addition to automatic threading, 
cartridge loading, single capstan, 
in-column rewind, and 1600 bpi 
phase-encoding, STC tape drives 
feature: 

o DAC-Dynamic Amplitude Control 
o Automatic Reel Hub 
o NRZI Model 
o SIMS/DUAL Density Options. 
o Analog Capstan Control 
o Modular Construction 
o Integrated Circuits 
o Fail Safe File Protect 

On display at SJCC/Booth 10009/Convention Hall 
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The Pill. 
LIKE THE PILL, EOPAC PREVENTS TROUBLE, (IN COMPUTER ROOMS). 

~-----------------------------I Please send me the lIEDPAC"ounce.of-prevention" kit for : 
I computer room air conditioning. 

I NAME TITLE ___ _ 
I COMPANY ____________________ __ 

: ADDRESS"""'-__________ _ 

I CITY STATE_· _ ZIP_ 
. ---~--- EDPACSYSTEMS 

I r ACMANUFACTURING COMPANY 

LOI~Cuthb~~nd~~r.!~~._C~~~i~~ewJersec~08034 _ _I 

ACMANUFACTURING COMPANY 

44 CIRCLE 48 ON READER CARD DRTRMRTION 



Honeywell 
delivers 
Keytape~ 

No excuses. 

\ 

We know how eager people can be to get their new 
Honeywell Key tape equipment. The Other Computer Company: 

It's the kind of enthusiasm we expect. After all, consider Honeywell 
the advantages that Key tape data preparation has over 
keypunching. 

Benefits like faster, more accurate data transcription. 
Faster data input to the computer. Reduced operating ex­
pense. Simple error correction. Improved storage and 
handling. Lower noise level. Happier operators. 

You can also do a lot Of things with Key tape that you could 
never do with keypunch. Things like communicating from 
remote locations, printing out hard copy, converting cards or 
paper tape, pooling data from multiple units, validating check 
digits, adding and listing. Altogether we have 52 different 
models in both seven-channel and nine-channel 
configurations. 

So if you're in a hurry to get your Key tape equipment, 
we understand. That's why we deliver. Fast. 

Even if it means a little extra effort on our part. 
HONEYWELL INTERNATIONAL 
Sales and service offices in principal cities of the world 

• Trademark of Honeywell Inc. 



Discover the world of now. 

The world of now was created by 
UNIVAC@ real·tlme computer systems 
that continuously gather, organize, up· 
date and communicate information to 
any level of management. Only what's 
needed. Only where needed. 

In the world of now you enjoy real·tlme 
management for the first time. Manage­
ment that's constantly In the present. 

What's more, you can accomplish this 
with a medlum·scale system like the 
UNIVAC 9400. 
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This system offers low cost, high 
performance multiprogramming usually 
found In larger and more expensive 
computer systems. 

Up to five problem programs, such as 
communications, sequential batch pro­
cessing, random processing, di'sc or 
tape sorting and complex engineering 
calculations can be run concurrently. 

The UNIVAC 9400 System has out· 
standing real·time data communication 
capabilities. It can talk to any other com-

puter in the 9000 series, to terminals, and 
to the large-scale UNIVAC computers. 

Univac pioneered in real-time infor­
mation systems and put them to work 
for our space programs. That's how we 
found the world of now. 

You can discover it for your business. 
Just call us for the map. 

UNIVAC +spe~VAA~ 
FIRST IN REAL·TIME INFORMATION SYSTEMS 





Burroughs head-per-track 
disk file systems are fast to begin 
with. Fast enough to make any 
data segment in the file available 
in an average of 20 ms, regardless 
of file size. 

Now, consider what hap­
pens when you add Burroughs 
new Disk File Optimizer to 

cess request pattern, your 20 ms 
file may deliver average access 
times of 2 ms, or even better. 

The Disk File Optimizer 
doesn't make the file work harder, 
just smarter. It takes note of file 
access requests, checks to see 
how far away each requested data 

your B 6500 system. De- ----......... ~~ 
segment is from its read/ 

write head, then tells 
the computer what 'pending on the ac-
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order to follow in servicing the 
requests. 

In this way, many requests 
can be sandwiched into the same 
few milliseconds that a single 
access would otherwise take. The 
heavier the access request load, 
the more efficient the file be­
comes. Without reprograming! 

Ask your Burroughs man 
for the impressive details. 

{F6~)\ 
\~-g)) 

"'-----_/' 
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look~ahead 
BURROUGHS UNBUNDLING BALLOONS 
FLOAT QUIETLY BY 

Burroughs has been leaving a trail of clues (or are 
they trial balloons) re its future unbundling ~tance by 
splitting out some software on bits and pieces of its 
product line outside the main B-500 line. ~he latest i~ 
on the DC-IOOO computer-based terminal series, two 
models of which at writing are being marketed but have 
not been publicly announced--typical Big B move. 

The DC-IIOO and- 1200 (Varian mini-based) come 
complete with a system representative agreement and 
the promise of for-fee licensed Program Products which 
might include operating systems. The way it works is 
that the user will receive 15 free days of system rep 
time, which can include training by SE's. Beyond that 
he pays $28/hour (three-hour minimum) and signs an 
agreement that is fairly simple but absolves B of 
responsibility for keeping the user's dp secrets. 

Burroughs has done a "slight" variation on the IBM 
software scheme. System Software Products come for free 
and include things like the line controller, assembler, 
communication handler. No Program Products were 
announced, but, says a company missive to salesmen, 
they "may include system software (operating systems, 
compilers, etc.) and/or application software." 

Whether any of or all of this will spillover into 
the B-500 series Systems will probably depend on user 
reaction. Some are surprised that the 6500 hasn't been 
unbundled. 

SHARE INTEGRATES, 
GUIDE SEPARATES 

"Third-class membership" is what some people are calling 
the new Product Organization affiliation that SHARE is 
offering those awful, sweaty non-IBM vendors. The 
affiliate status will be offered to certain kinds of 
product and service firms--not mainframe manufacturers. 
Doubts are being raised on whether the big user group 
can legally sustain the restrictions it imposes. SHARE 
lawyers though, have no doubts as long the group's rules 
and procedures are clearly defined. 

Regardless, this issue probably has dashed forever 
merger chances for SHARE and GUIDE, its business system 
counterpart. GUIDE wants n~ outsiders in its midst--the 
reason we are told that it has dissolved all joint 
projects (about 10) with SHARE. The last such joint 
efforts will take place at the May GUIDE meeting in 
Minneapolis. 

According to a GUIDE letter to membership, the 
respective executive boards have pursued "different 
objectives" since the Jan. '69 defeat of the merger 
proposal, and unbundling has intensified the 
differences. "As a result, what worked well when the 
organizations considered merger is rapidly becoming a 
liability in effective project works by both 
organizations." 

By avoiding SHARE and staying "IBM-Only," GUIDE 
expects to be more influential with IBM. Some 

(Continued on page 51) 
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Only one punch guarantees this kind of 
performance at a competitive price, the 
new P-150 from Advanced Space Age 
Products, Inc. It's the latest in a long line 
of punches, translators and related equip­
ment. For all the facts about the amazing 
P-150, put this coupon in the mail today. 
P-150 is $2,250; with long-life block, 
$2,705. Prices include electronics. Deliv­
ery 60 days ARO . 

•••••••••••••••••••••••••••••••• -: Mr. Morris Bowles 
- Advanced Space Age Products, Inc. : 
_ 4308 Wheeler Avenue _ 
_ Alexandria, Virginia 22304 Tel: (703) 751-3320 -- -- -- -_ Tell me more about the P-150 and while you're at it, _ 
- send me information about the other ASAP products I have checked. -- -- __ P-240 __ Model 180 Master Translator -- -- ___ P-300 __ Model 181 Static Translator -- -- -- -_ Name Title_ 

- -- -- Company Phone-- -- -: Address : - -- -_ City State Zip_ - -.,_ ...................................................• 
A Subsidiary of Telegraph Equipment Corp. SJCC Booth #35003 
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look ahead 

XEROX ENTERS 
ROUGH T-S BIZ 

SOME SDC PEOPLE GET 
OPTIONS, §.OME LAID OFF 

TWO MINIMAKERS READY 
- NEWMTINFRAMES 
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observers agree, feeling that GUIDE's users are more 
IBM-reliant than the scientific SHARE members, and may 
win points by using the "appropriate pressure tactics" 
(no competitive threats) on IBM. On the other hand 
others, including SHARE, feel that mixed systems are a 
fixture now and a user group will only be effective if 
it can keep IBM on its toes and its members informed of 
other offerings. Too, they say the GUIDE move was 
"nose-cutting, face-spiting." 

Formation of a time-sharing accounting service by Xerox 
is seen by some as a sort of end-run attack on IBM. 
Late last month, the Big X announced its formation of 
Xerox Computer Services to provide an interactive 
accounting system to small businesses. Primarily, this 
will be directed at distributors and manufacturers 
currently without computers, but this is also the 
market for System/3. 

To pursue this market, XCS will start with a 
Sigma 7 in Los Angeles. We hear they'll have 10-17 
centers in the next four years. Significantly, the 
software package they'll be using, acquired from BMA 
Data Processing in Salt Lake City, is described by an 
outsider as the only one of its kind (as far as he 
knows)that really works. The integrated small-business 
package includes payroll, accounts receivable and 
payable, inventory control ••• the whole works. And, 
according to XCS head James S. Campbell, the input of 
receipts, for example, updates all pertinent files. 

Campbell, ex-president of Greyhound Computer Corp., 
sees the average user paying $2500-3500 per month 
within a year after his start of conversion to the 
system. With three or four terminals, the cost might 
get tip to $5-6K. This service can compete with the 
System/3, he admits, as well as the 1401s. With a recent 
acquisition, there are also packages that can be 
marketed to municipalities, a utility billing system 
among them. 

1,031 of the nearly 3,000 employees at System 
Development Corp. were offered the opportunity to buy 
stock under the firm's plan to go public (March, p. 
132). Some are happy with it, some are not (one 
technical higher-up termed his allotment an "insult") 
but a company spokesman said it was extremely equitable. 
Meanwhile, the company is laying off people in an 
effort to trim to commercial fighting weight, has let 
around 225 go in the last few months. Resignations are 
minimal, insisted the spokesman, and the company 
receives 70-80 unsolicited resumes a day as a result of 
the aerospace layoffs in the Southern California area. 

Varian Data Machines, seeking to escape the cutprice/ 
throat atmosphere choking ,today's minicomputer business, 
is ready to announce a'new mini, the 620/f (for fast). 
A 750-nsec 16-bitter with read-only memory, the unit 
will be software-compatible with its two-year-old 
brother, the 620/i, and in the same $lOK ballpark. The 
620-man Irvine, Calif., firm has a healthy backlog, 
expects shipments this year to be 30-35% over last year, 
and is building data concentrators and remote batch 
terminal interfaces for a major manufacturer. Around 
the bend: special hardware/software systems aimed at 
yet-to-be (carefully) selected vertical ~nd-users. 
Backed by a solid parent company with a good cash flow 
situation, VDM should emerge as one of the major mini 
makers. 

Another, Interdata, will announce two new computer 

(Continued on page 371) 
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Bet that the 
Sykes COMPU/CORDER™ system 
does not include complete software 
and interface for $2950, 
and does not put you on the 
air in 30 minutes. 
It's easy to disbelieve these 
capabilities. And lose by buying 
another unit for about $5000, plus 
some $1400 for interfacing, plus 
$4000 to $6000 more for software, 
plus months of waiting and doubt. 

But it's true. 

The unique Sykes 
COMPU/CORDER system does 
include the software and interface 
for your mini-computer. It's all 
in the one price: $2950. 

Complete Software 
Package 
The software manuals prepared 
by Sykes make it possible for any 
programmer to easily perform 
these operations immediately after 
the COMPU/CORDER is installed: 

A. BASIC: Set of read/write 
sub-routines in both object and 
source form to allow processing 
data in a traditional sequential 
manner. 37-page manual. 

B. DABAR: Read/write sub­
routines in both object and source 
form that utilize an address track 
to permit direct access to data 
anywhere along 100 feet of tape 
within 4 seconds. 27-page manual. 

C. UCHEK: Checkout program 
in object form to assess system 
performance and operation. 
30-page manual. 
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Typical Sub-Routines 
Want proof of our complete 
software control sub-routines? 
Here's a sample from our Direct 
Access Dabar Manual. 

To write a block of data, at say 
tape address 1240, the programmer 
simply loads the value 1240 into 
the first word of his I/O area and 
includes the following calling 
sequence in his program: 

PDP VARIAN NOVA 

TAD ORIV IORIV NO 
JMS I WRIT 
AREA 11-0 AREA 
ERR I ERR EXIT 
ION I ENABLE INT 

,LOA,DRVO GIG NO. 
,LOBI,ERR ERR AOR 
, LOXI,IOI/O AOR 
,JMPM,WRIT 
,EXG,0160 INT. ON 

LOA 0,10 ;1/0 AREA 
LOA 1 ,ERR ;ERR AOR 
LOA 2,OEV ;G/G NO. 
JSR@ WRITE 
INTEN 

The Sykes Dabar sub-routines 
will initiate the write operation 
and transfer control back to the 
user's program, which is then able 
to perform other tasks while the 
writing is ,taking place. 

Sykes software will support up to 
six COMPU/ CORDER units 
simultaneously writing and/ or 
reading fro~ different I/O areas. 

Interface Kits 
We include standard interfacing 
and plug-to-plug compatibility for 
the Varian 620 i, Data General 
Nova, PDP-S, PDP-Sf L, PDP-Si 
and PDP-12. The Interface Kit 
supplied with each Sykes 
COMPU/CORDER system in­
cludes: Interface board, interface 
harness and connector assembly, 
5 ft. cables, Use & Care manual, 
installation manual, software 
manuals, one pre-recorded 
cassette, two Write Enable plugs. 

Free Software Manual 
Get a free copy of our" Dabar" 
Software Manual, plus full details 
on the Sykes COMPU/CORDER. 
Write today on your letterhead. 

IIHII 
SYKES OATATRONICS INC. 
375 ORCHARD STREET 
ROCHESTER, NEW YORK 14606 
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Confessions of 
a disk pack reject 

"I'm good. I know I'm good. 
Almost everybody says so. And I 
was sure I could make it as an 
RCA Disk Pack. 

"The 6-high RCA 506. Some of my 
best friends are 506s. And some are 
II-high RCA 511s. For disk packs, 
either is a goal worth striving toward. 

"Anyway, I thought I had it 
made when I started my 
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final physical at RCA. They checked 
my sense of balance. Went over 
my tracks. Examined the quality 
of my coating. Gave me the toughest 
mechanical and electrical tests 
in the industry. 

"Those people don't miss a thing. 
I didn't even get to the final test, 
a chance to prove myself on a com­

puter. Seems I had 

CIRCLE 78 ON READER CARD 

a slight case of the run-outs. 
"What's a disk pack to do? I'm 

good enough to be somebody else's 
disk pack. But all I want to be is 
an RCA 506. And if I were II-high, 
I'd want to be a 511." 

Nobody needs a reject. Write 
RCA Magnetic Products, 201 East 
50th Street, New York 10022. 

Our disk packs make it. 

RCIi Disk 
Packs 
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You only pay for 
the time you use it. 

If you're using a computer output microfilmer, or thinking about it, Kodak 
has important news: Our new KOM-90 microfilmer lease meter plan 'starts 
with a monthly base rate as low as $2,200 on a 5-year lease. Slightly higher 
base rates are available on shorter term leases. 

You pay nothing more for under 20 hours of usage. Additional hours are 
economically priced at a declining hourly rate. 

This means that now many more computer users, rather than waiting 
until they grow larger, can immediately take advantage of the KOM-90 
microfilmer and associated COM benefits. 

For the new low cost there is no sacrifice in our big-machine speed, big­
machine capability, and COMplete Kodak support. 

There's a lot more to the story. So get in touch with your Kodak microfi I m 
systems representative. Or write Eastman Kodak Company, Business Sys­
tems Markets Division, Dept. DP651, Rochester, N. Y. 14650. 

Kodak Microfilm Systems 
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Time-share 
te • aIs can now 

~theirown 
conclusions. 
Now you can get instant graphics. From the new 
Hewlett-Packard Graphic Terminal, the most 
functional advance in time-share capability since 
the Teletypewriter itself. 

Feed standard EIA ASCII inputs to the Graphic 
Terminal and as the data arrives from the computer, it 
can be plotted right along with the Teletypewriter 
printing. When data transmission is finished, so is the 
graph. Plugged into the Teletypewriter, the Graphic 
Terminal will plot from keyboard inputs, or you can 
plot with the Teletypewriter silenced by a switch. 
No more waiting. No more wading through a swarm 
of digits. Clear, sharp graphs help you get the picture 
every time - on the spot. And give you faster, more 
direct comprehension of computer solutions. 

The HP terminal is simple to operate but provides 
sophisticated results. No special programming 
knowledge is needed. Numbers become points, curves, 
circles, lines, ellipses, contours. Or business graphs 
like bar or pie charts. Check out trends, study the 
behavior of input functions, compare one result 
with another. Design graphically with figures from 
computer-resolved data. 

Add a new dimension to your in-house capability. 
Put a Hewlett-Packard 7200A Graphic Plotter next 
to your Teletypewriter and draw a more functional 
picture of the cold hard data. Your time-share service 
has the facts. If they don't yet offer the 7200A, 
have them get in touch with us. 

HEWLETTiwPAOKARD 

GRAPH IC RECORDERS 

11909 
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Look at it this wag ... 
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The makers of more than a modem ... 
The forward error correcting modems 
with automatic adaptive line equali­
zation, transmitting a total of 4800 and 
2400 bits per second throughput ... 
I nvite you to visit us at Booth 301-2 
at the SJCC in Atlantic City ... 
. . . or Booths 91-6 at Telecommuni~ 
cations Exposition in Houston 

D4T4M4X 
CORPORATION 
3941 Research Park Drive 
Ann Arbor, Michigan 48104 
313/769-0900 -

Where better modems are built 
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editor's read~ut 

SLOWING PAINS 

Most of us in the computer industry are not old enough to remember the depres­
sion of the 30's, with its bread lines, men selling apples, going to the state store 
for powdered milk and all them fun and games. 

Even the recessions of the 50's didn't hit the computer industry-what there 
was of it-very hard. Computers were still sailing under the beautiful banner of 
cost savings, and the relatively small number of computer specialists around were 
too busy trying to get such mundane applications as payroll and inventory control 
working to get to the bank to cash their plump paychecks. 

And while economic theorists debate whether we're facing a recession, a slow­
down or a minirecession, it's fairly clear that in certain segments of the industry, 
at least, the computer bandwagon is slowing perceptibly. 

The defense biz is a puny shadow of what it used to be, and there are startling 
cutbacks at aerospace companies. There are even experienced programmers avail­
able ... at reasonable rates. Even in rather stable, healthy user industries, man­
agement is taking another look at the voracious appetites of its edp entities. 
Expansion has become a dirty word. 

So for the first time, a large number of edp managers throughout the industry 
are facing the rigorous realities of life. They're being asked to tighten the belt a 
notch. It's not easy for folks used to riding the crest of an expansion wave ... 
ordering the latest hot-button feature, staffing up for a continually ascending 
workload, installing the latest version of an as without worrying about the result­
ing reprogramming shock waves. Let's face it: most edp bosses are not used to 
tightly managing their resources. 

But it can be done. 
How many of those consoles scattered around the company are luxury termi­

nals, used maybe an hour or two a day? Do you really need 16 tapes? Or would 
14 maybe do? A single tall-pack disc might do the job of several six-packs. 
There are now plug-plug-compatible peripherals available for many of the major 
manufacturers' mainframes ... at significant savings. Even "foreign" auxiliary 
core can be found ... and a company that will install it for you. There are hard­
ware and software monitors that will help you analyze, tune and scrub down your 
configuration. Even without them, you may find a lot of data coming out of your 
computer about its own performance ... data nobody's reading right now. 
Another thought: some computer families are downward-compatible ... if you 
have good internal documentation and standards, and are willing to alter 
programs. 

It's about time somebody in your shop paid attention to measuring and evaluat­
ing people performance, too. It might not hurt to look over the travel budget, see 
exactly which shows are worthwhile ... to how many people. Maybe you send 
two guys instead of eight, and make sure they report back to the others what they 
learned. 

We don't have any wise words that will help you in that painful moment of 
letting someone go. But before trimming your staff, try a little manpower plan­
ning, matching skills, experience and headcount to match your commitments. 
Then prune to the plan. 

The toughest trick might be that of holding on to those bright people interested 
in innovative work, a precious resource likely to drift off at the first sign of cut­
backs in advanced projects. Hopefully, you can husband enough funds to keep 
at least one development activity going. 

The edp manager who can survive the current slowdown, keep vigor in an 
organization that isn't expanding any more, will win important brownie points 
with management ... and pave the way for future advancement and success. 

Growing up isn't all bad. 
-R.B.F. 
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AN 
IN'TRODUCTION 
TO THE 

parallelism 

ILLIAC IV COMPUTER 
by David E. Mcintyre 

[J 
This introduction to ILLIAC IV is written for a 

, computer user who has only an acquaintance 
with the hardware involved in a conventional 
digital computer. For a more complete descrip-

tion consult references 1, 2 and .3. 
A stereotype computer can be functionally characterized 

as shown in Fig. 1a. It is composed of: (1) a memory that 
holds operands and instructions; (2) a control unit that 
fetches instructions from the memory, decodes them, and 
issues control signals (microsequence pulses) that operate, 
or drive; and (3) an arithmetic unit that performs the 
computation operations (addition, logical operations and 
multiplication) on operands that have been supplied from 
memory, alld returns the result to the memory. In effect, 
the control unit monitors and controls the flow of information 
between the memory and the arithmetic unit and operates 
the arithmetic unit. 

A typic,1l sequence of events that takes place during 
opcra tion is: 

1. An instruction is fetched from memory to the control 
unit. 

2. When it arrives in the,lcontrol unit, it is decoded. 
3. If the instruction involves operands in memory, the 

operands are fetched to the arithmetic unit. 
4. When the operands arrive in the arithmetic unit, the 

computation (for instance, subtraction) is initiated and 
monitored by the control unit until complete. 

5. After completion, the result is stored in memory. 
There are several ways one can modify this stereotype 

design to achieve an increase in computing speed. One way 
would be to add additional control units and arithmetic 

1. Slotnick, D. l., et al. liThe IlLiAC IV Computer," IEEE Transactions on 
Computers, V. C-17, No.8, August 1968, pp. 746-757. 
2. Kuck, D. J., "llLlAC IV Software and Application Programming," IEEE 
Transactions on Computers, V. C-17, No.8, August 1968, pp. 758-770. 
3. Davis, R. l., "The ILLIAC IV Processing Element," IEEE Transactions on 
Computers, V. C-18, No.9, September 1969, pp. 800-816. 
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units. This is the multiprocessor configuration. Another way 
(Fig. 1b) would be to divide the arithmetic unit into a 
group of functionally independent subunits, each of whiCh 
could be operated independently by the control unit. As the 
control unit decodes instructions, it will determine when 
two or more consecutive instructions use separate' functional 
subunits and are independent of each other. If this is the 
case, the separate instructions are allowed to proceed con­
currently in the separate functional units rather than sequen­
tially, as was the case with the stereotype machine. This is the 
approach employed in the CDC 6600, IBt-.I 360/9X series 
and other current generation computers. If the number of 

Mr. MCintyre is a senior en­
gineer, I'LLIAC iv project, 
University of Illinois. Previ­
ously he was a captain, 
USAF, and chief of the com­
puter group at the Air Force 
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Albuquerque, N.M. He has 
a SA in mathematics from 
Southern Illinois University 
and an MS in engineering 
physics from the Air Force 
Institute of Technology. 
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The innovations of new large-scale computers often show what design 
characteristics will become standard in medium-sized machines for the commercial 
market a few years later. Thus, to give you a look at new ideas that may 

help shape the future, we have gathered together in this issue some examples 
of very large systems. There are descriptions of the IBM 360/795 and CDC 7600, 
with emphasis on the latter's software, plus an introduction 
to one of the supercomputers-the ILLiAC IV. In addition, Dr. Graham 
of RAND discusses the advantages and drawbacks of parallel versus pipeline 
design, using ILLiAC IV and CDC's forthcoming STAR as examples of these contrasting approaches. 

operands that can be processed by the arithmetic unit is 
increased, the speed with which the arithmetic unit can 
obtain and store operands from the memory must also be 
increased to avoid a bottleneck. This can be achieved by 
partitioning the memory into several sets of memory banks. 
A memory operation can then take place simultaneously in 
separate memory banks. 

Fig. 2 (p. 62) shows how the stereotype design has been 
modified in the design of ILLIAC IV. This figure describes one 
quadrant, or one-fourth of the ILLIAC IV array. The control 
unit operates in very much the same manner as the control 
unit in the stereotype computer. Instructions are fetched 
from the memories to the control unit where they are 
decoded and microsequence signals are produced. The 
microsequence signals are duplicated 64 times, and each set 
of microsequence signals is passed to a separate arithmetic 
unit. The same set of signals operates 64 different arith­
metic units and increases the number of arithmetic opera­
tions that can be performed by a factor of 64. An arithmetic 
unit is referred to as a "processing element" (FE). Each of 
the 64 PE'S has one memory bank and can fetch or store 
operands only to or from its own unique memory bank. The 
control unit, however, can fetch instructions from any of the 
64 memory banks. The restriction that each arithmetic unit 
perform memory operations only with its unique memory 
solves some problems and poses some others. 

If the memory banks of ILLIAC IV were arranged with a 
large crossbar switch so that any PE could access data from 
any memory bank, there would be delays imposed because 
of the distance that the signals would have to travel. 
Furthermore, if two different PE'S required a datum that 
was stored in a third PE'S memory bank, one of the two PE'S 
would he forced to wait a complete memory cycle before it 
could receive its operand because only a single memory 
operation can take place using the same memory bank at 
one time. These delays are referred to as bank conRicts and 
are encountered even in concurrent computers. Therefore, 
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by assigning each processing element its unique memory 
near the FE, signal line delays can be minimized and the 
possibility of bank conRict will be eliminated because only 
one PE will be making demands on a given memory bank. 

Programs run most efficiently if all the operands used by 
PEi can be stored in memory i. This is a restrictive condition 
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Fig. 1 a (left). Functional block diagram for a stereotype 
computer. 

Fig. 1 b (right). Functional block diagram for a concurrent 
computer. 
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ILLIAC IV ... 

and is not always possible. Occasionally PEi needs to use an 
operand that is stored in PEj'S memory. \Vhen this is the 
C<l.)e, the operand in PEj'S memory can be transmitted to a 
register in PEj and then again transmitted to the correspond­
ing register in PEi. PEi can then store the operand in its mem­
ory. This process is called routing and will be explained in 
more detail in the programming section of this article. 

The processing element (Fig. .3) in the ILLIAC IV is 
basically a four-register arithmetic unit. There is an A 
register and a B register used to hold the operands for 
arithmetic and logical operations. Operands for arithmetic 
operations are pbced one in the A register and one in the 13 
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Fig. 2. IlliAC IV quadrant. 
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Fig. 3. IlllAC IV processing element and associated process­
ing element memory. 
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register when the operation is performed and the result is 
left in the A register. The S register is provided as tempo­
rary storage to avoid making repeated accesses to memory 
to fetch or store intermediate results. The R register is used 
to transfer information among the PE'S in the routing opera­
tion. Each of these registers is 64 bits long. 

The R register of every PE is wired directly to the R 
registers of four other PE'S. PEi is connected to PEi+ 1, 
1'Ei-1, 1'Ei+8, and 1'Ei-8 via the R register. The routing 
operation uses the R registers and can be visualized by 
considering the 64 R registers as a large 4096-bit register. 
Upon executing the command "route 1 to the right," this 
long register is shifted end around 64 bits to the right. (See 
Fig. 4.) Routes can be performed toward the right (in the 
direction of increasing PE number) or left. A distance 8 

Rl R2 R3 R63 R64 

°1 °2 °3 ••••••• a63 a641 
64 BITS 

ROUTE 1 RIGHT ACCOMPLISHES 

• • • • • • • 

Fig. 4. Route instruction. 

route (shift of 512 hits) is provided so that information can 
be rapidly sent between 1'£'s with greatly different num­
bers. Displacements of ±1 and ±8 require about 100 nsec. 
Arbitrary distance routes are decomposed by the hardware 
into several consecutive routes of distances 8 or l. 

There is also an 18-bit index register (x register), which 
is used mainly to increment a basic memory address. Final­
ly, there are eight I-bit flip-flops that can be used to store 
the results (true or false) of tests, logical operations, etc. 
Each PE memory is composed of 2048 64-bit words. It is a 
semiconductor memory with a cycle time of roughly 200 
nsec. 

It should be stressed that the microsequence stream 
controlling PEi is exactly the same stream that controls PEj, 
and the PE'S are constrained to execute exactly the same 
instructions at exactly the same time. \Vhen PEl is perform­
ing an addition, PE5 can not perform a multiplication. 
There are two degrees of local autonomy provided for aPE. 
The first degree of autoIlomy involves "turning off" or 
disabling a PE. A disabled PE can perform no operations. A 
PE can be disabled either on command from the control unit 
or as a result of some conditional test. For instance, at the 
end of an arithmetic operation, the control unit can issue a 
command that is interpreted as "any PE that has computed 
a negative result, turn yourself off." Once a PE is turned off, it 
can no longer turn itself back on and must be enabled on 
command from the control unit. The other degree of in­
dependence available is that each PE may use a different 
memory location for a memory operation. This can be done 
by incrementing a base address by the contents of the index 
register in each PE. Suppose PE17 is to store the contents of 
its A register in memory location 35, while PE18 is to store 
the contents of its A register in memory location 45. The 
index register in PE17 would be set to zero, the index register 
in PE18 ~vould be set to 10, and the control unit would issue 
the instruction "store to location 35 incremented by the index 
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register." In PE 17 the memory address would be illcremented 
bv zero, amI the store would be to location 3,S, In PE 18, the 
address 35 would he incremented by 10, and the store would 
be performed into location 4':5, These two degrees of freedom 
associated with each PE actually provide a great deal of 
flexibility ill programming ILLIAC IV. 

PE's can be operated either in 64-bit mode or in 32-bit 
mode, In the ,32-bit mode, each 64-bit word is considered as 
two 32-bit words and two .32-hit floating point operations 
can be performed in roughly the time required to perform 
one 64-hit operation. In 64-bit mode, floating point num­
bers have 48-bit mantissas, leaving 16 bits for exponent and 
sign. In 32-bit mode, mantiss,ls are only 24 bits long. 

Table 1 compares the execution times for common oper­
ations between a single processing element and a CDC 6600. 
In all fairness, it should be pointed out that there is often a 
great deal of concurrency obtained using the CDC 6600. 
That is, several separate floating point operations can be 
goillg on at one time. There is also a limited amount of 
concurrency in ILLIAC IV. If two consecutive instructions to 
be sent to the PE'S are independent and do not require the 
same components in the PE, they may be executed concur­
rently. Acknowledging that this is rather a rough compari-

Memory to Operating Register (fetch) 
Floating Add 
Floating Multiply 
Floating Divide 
Register-Register Transfer 
Operating Register to Memory (store) 

PE 6600 
nsec nsec 

350 
350 
450 

2750 
50 

300 

800 
600 

1000 
3000 

300 
1000 

Table 1. Comparison between PE and CDC 6600 of execution 

times for some common operations 

son, it is fairly reasonable to equate in floating point com­
puting power a single PE and one or two CDC 6600's. If all 
64 PE'S are enabled and doing useful work, they can pro­
duce floating point operations at a rate comparable to 
between 64 and 128 CDC 6600's. 

control unit 
Fig. 5 gives a functional representation of the major 

components in the control unit (cu). There is a local data 
memory composed of 64 words. This local memory can be 
filled from any location in any PE memory and also stored to 
any location in any PE'S memory. There is a block of 64 
words called the Program Look Ahead (PLA). This block of 
words provides an instruction queue and its operation will 
be explained in a later paragraph. The arithmetic unit in 
the control unit is a very simple unit and is restricted to 
performing logical operations and fixed-point addition and 
subtraction, obtaining operands and storing results only 
within the local data memory. 

The instruction decoding logic decodes instructions pro­
vided from the program look ahead (PLA). If the instruc­
tion is of the type to be executed by the array of processing 
elements, the decoded instruction is fed into the micro­
sequence generator where the microsequence pulses are 
generated and sent down control lines to drive the process­
ing elements. If the instruction is one to be executed in the 
control unit, the decoded instruction is issued to the simple 
arithmetic unit. ~lost of the instructions executed bv the 
control unit involve housekeeping operations asso~iated 
with loops or indices. These housekeeping instructions can 
he executed concurrently with arithmetic instructiolls fed to 
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the PE'S. (This concurrency is not related to the concur­
rency in PE instructions, which was mentioned previously.) 

An ILLIAC IV machine language instruction is composed 
of 32 bits. The 64 words (each word is 64 bits) in the PLA 
provide a queue of 128 instructions. Loops containing up to 
128 instructions can be executed without any reference to 
PE memory. The 64 words are divided into 8 sections of 8 
words each. \Vhen the control unit is executing the instruc­
tion contained in the fifth word of the 8-word section of 

-64 BITS-

· · · FROM PE --" PROGRAM 

MEMORY LOOK AHEAD 

· · · 

I INSTRUCTION I 
DECODE I 

Fig. 5. Control unit. 
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FIXED POINT J 
ARITHMETIC 
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instructions, it checks to see if the next 8 words of instruc­
tions are already contained in the PLA. If the next 8 words 
are not contained in the PLA, it will issue commands to 
bring them to the PLA and destroy the oldest subsectioll of 8 
words. This effectively eliminates many of the delays im­
posed by instruction fetching, except for the case in which a 
jump is made to a section of the program that is not 
contained in the PLA. For a large range of programs that 
have been simulated, it has been found that the control unit 
is delayed waiting for instructions to be fetched from mem­
ory much less than 1% of the time. 

cu-pe communication 
Operands and control information can be transferred 

between the control unit and the PE'S in several possible 
ways: 

1. The control unit can broadcast a 64-bit word to all 
PE'S simultaneously. The word originates in the cu local 
memory, or the arithmetic unit in the cu, and the destina­
tion can be any of the 64-bit operating registers in the PE. 

2. The control unit can broadcast a 64-bit word with one 
bit going to each PE. That is, bit one would go to PEl, bit 
two to PE2, ... , bit 64 to PE64. The destination of the bit 
going into a PE can be any of eight I-bit registers in each 
PE. This is a method by which PE'S are enabled and 
disabled. For instance, if it is desired to enable all even­
numbered PE'S and to disable all odd-numbered PE'S, the 
control unit (using its arithmetic unit and logical opera­
tions) constructs a 64-bit word which has alternating ones 
and zeros. This word is then passed to the microsequence 
generator where one bit is sent to each PE, disabling all PE'S 
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ILLIAC IV ... 

that receive a zero, and enahling all PE'S that receive a one. 
The I-bit register that specifies whether a PE is enabled or 
disabled is called the mode register. 

3. The control unit receives information from the pro­
cessing element in the reverse of the method previously 
described. That is, a bit is sampled from a I-bit register in 
each processing element and assembled into a 64-bit word 
in the control unit. The control unit can use this facility to 
determine which PE'S are enabled by assembling a 64-bit 
word from the single bit mode registers in 64 different 
PE'S. 

4. The control unit can fetch words from the memory of 
any PE into the local data memory or into the PLA. The 
fetch can consist of a transfer of one 64-bit word or a 
transfer of 8 contiguous 64-bit words. The fetch of 8 
contiguous words requires only slightly longer than the 
fetch of one word, and thus is a high-speed method of 
getting large amounts of data into the control unit from the 
PE memory. All of the fetching to the PLA is automatic, as 
was previously pointed out. 

the iIIiac iv system 
Fig. 6 shows the ILLIAC IV system organization. It is 

composed of four identical control units, each control unit 
driving 64 PE'S with 64 PE memories. The cu's are con-

Fig. 6. ILLIAC IV system. 

nected by lines that allow all to execute exactly the same 
instruction stream. In this "united" mode of operation, 
routing is provided across quadrants and end around from 
PE256 to PE 1. 

ILLIAC IV can be operated in several configurations. For 
example, all control units can be executing the same in­
struction stream, or each could be executing a different 
instruction stream; also, two control units could be execut­
ing one instruction stream and two executing another. It is 
possible to change the configuration during the execution of 
a program, but it is felt that this is not an extremely 
practical facility and does require certain careful program­
ming considerations. 

ILLIAC IV perfOlTIlS its input/output (I/O) thhmgh the 
Burroughs B6500 computer. The B6500 is very similar to 
the B5,500, but is about five times faster. The data base for 
programs that are not core contained resides on a lOll bit 
hcad-per-track disc. This disc has· two contro11ers, and each 
controller is capable of transferring into or out of the ILLIAC 

64 

IV memory at the rate of 500 X 10H bits per second. If input 
and output were being carried on simultaneously by using 
both controllers, the effective transfer rate ca:n be 10!) bits 
per second. This disc has a revolution time of 40 msec, 
giving an average access time of 20 msec. 

The average effective access time can be decreased con­
siderably below 20 msec when several I/O requests can be 
accumulated in the I/O controller. There is a mechanism in 
the I/b controller that compares the beginning disc address 
of all I/O operations in a queue of requests with the address 
of the section of the disc that is passing under the read­
write heads. As soon as a match is found, an I/O operation is 
initiated. For example, suppose two I/O descriptors reside 
in the descriptor queue with the lowest (oldest) descriptor, 
descriptor a, referencing a disc address that is located 270 
degrees away from the disc address that is passing under 
the read-write heads, and the second I/O descriptor, de­
scriptor b, referencing a disc address that is located only 90 
degrees away from the disc address under the read-write 
head. (See Fig. 7.) The logic in the I/O controller would 
initiate the I/O operation b first, requiring only a disc 
rotation of 90 degrees, or a latency of only 10 msec, instead 

DISK 
ADDRESS 

COMPARE 

Fig. 7. I/O descriptor queue. 

DESCRIPTOR FOR OPERATION B 

DESCRIPTOR FOR OPERATION A 
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of initiating the I/O operation a, which would require a disc 
rotation of 270 degrees, or 30 msec latency time. The queue 
in the I/O controller can contain 24 I/O descriptors. 

The B6500 exercises control over the cu's and all of the 
interactions between the disc and the computing array. The 
control units request I/O of the 136500, and it coordinates a11 
I/O requests and initiates all I/O transfers between the disc 
and the array. At the end of an I/O transfer, it signals the 
control unit that the transfer is complete. In addition to 
performing in this supervisory capacity it also does all of the 
compiling for programs to be executed on ILLIAC IV. All 
external data used by the ILLIAC IV array goes first to the 
ILLIAC IV disc. For instance, if an executing ILLIAC IV 
program needs to read a tape unit, it makes the request of 
the 136500. The 136500 then reads one of its tape units, 
writes the result onto the ILLIAC IV disc and initiates the 
operation to bring the record from the ILLIAC IV disc into 
the ILLIAC IV memory. 

programming iIIiac iv 
It was mentioned previously that the separate memories 

assigned to each processing element do provide operands at 
a very high rate to each processing element, but they also 
cause a complication when programming ILLIAC IV. The 
programmer must arrange a storage allocation scheme so 
that when PEi needs a datum of information, it is "easily" 
accessible to PEi. This does not necessarily mean that the 
information must be stored in PEi'S memory, since the route 
instruction makes it possible to obtain operands from 
memories other than that associated with PEi. However, it 
does mean that the transfer of operands from one memory 
to another by using the routing instruction must be done in 
some regular fashion. 

Suppose PE7 needs a datum of information that is stored 
in PE2's memory at the same time that PE12 requires a 
datum of information that is stored in PETs memory. This 
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requires a parallel operation because both PE2 and PE7 can 
fetch operands from their memory and simultalleously route 
a distance .5 to the right (by performing a route 8 to the. 
right and .3 consecutive routes of 1 to the left), making 
operands available to PE7 and PE12. However, if PE7 
needed the information from PE2, and PE12 needed the 
information from PE19, this transfer of information would 
be impossible to implement in parallel because one involves 
a route to the right while the other involves a route to the 
left. 

Programming ILLIAC IV involves a rather alien situation 
for the programmer who is accustomed to the conventional 
machine. He must not only think of some way to implement 
his mathematical algorithm, but he must also think of a 
memory allocation scheme for storing data which allows the 
algorithm to be implemented in a parallel fashion. How­
evei·, memory allocation problems are not totally new to the 
FORTRA:\' programmer. An experienced FORTRAN program­
mer can use the DL\IENSION, co).nION and EQUIVALENCE 
statements to force the FOHTRAN compiler to allocate data 
storage as the programmer chooses. It is often a common 
programming trick to reference a doubly dimensioned 
variable as a singly dimensioned variable. For instance, if A 
were dimensioned 10 X 10, a programmer will sometimes 
reference A( 27) knowing that he is actually referring to 
A(7,3). Occasionally it is expedient to write a subprogram 
with arguments that are singly dimensioned arrays but to 
call, or enter, that subprogram using a doubly d~mensioned 
argument. 

In order to effectively use the EQUIVALENCE and co~nION 
statements and employ some simple programming prac­
tices, the programmer must know how arrays are stored or 
distributed in memory. \Vhen using ILLIAC IV, the pro­
grammer must consider the memory allocation while he is 
composing the program rather than simply regarding it as a 
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Fig. 8. Straight storage. 
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ca~ual "after-the-fact" problem. 
Perhaps it is worthwhile to illustrate the problem of 

memory allocation and also to demonstrate how parallelism 
can be achieved by specifying the steps that are pro­
grammed to perform a matrix multiply. For this example, 
ILLIAC IV will be constrained to use 3 PE'S. The first step is 
to arrange to store the elements of the 3 X .3 matrices, X, Y, 
and the product matrix Z (we will compute X ~ Y = Z) in 
the memories as is shown in Fig. 8. This form of storage is 
commonly used for doubly dimensioned variables and is 
referred to as "straight storage." Xl2 is stored in location 10 
in PE2's memory, Y:l:l is stored in location 27 in PE3's 
memory, etc. 
Step 1: Copy the first row of X to the cu local data 

memory (the contents of memory location 10 in the first 
three PE'S). 

Step 2: Simultaneously fetch the first row of Y to the B 
registers. Each PE fetches from location 2.5. 

Step 3: Broadcast X 11 from the cu to the A registers of all 
PE'S. The contents of the registers are shown in Fig. 9a. 

Step 4: Multiply (the contents of A times the contents of B 
replace what was in A), and store contents of A in the S 
register. 

Step .5: Fetch the second row of Y to the 13 registers. Each 
PE fetches from location 26. 

Step 6: Broadcast Xl2 to all A registers. Contents of A, B, 
and S registers are shown in Fig. 9b. 

Step 7: Multiply (X12 ~ Y21 is formed in pEl's A register, 
while Xl2 (t Y 2:~ is formed in PE.3's A register). 

Step 8: Add contents of S to contents of A and store results 
in S. 

Step 9: Fetch third row of Y to B registers. Each PE fetches 
from location 27. 

CU LOCAL MEMORY [ - Xll 
- ] - X~2 ~ - [ XI3 ] 
PEl PE2 PE3 

A reg XU II XU II XU 
B reg YII YI2 YI3 

Fig. 9a. Contents of A and B registers after Step 3 of matrix 
multiply. 

A reg 
B reg 
S reg 

PEl 
XI2 
Y21 

Xll *Yll 

PE2 PE3 
XI2 XI2 
Y22 Y23 

Xu *YI2 XII *Y13 

Fig. 9b. Contents of A, B, and S registers after Step 6 of 
matrix multiply. 

Step 10: Broadcast Xla to all A registers. (See Fig. 9c, p. 66.) 
Step 11: Multiply 
Step 12: Add contents of A to contents of S. Fig. 10 (p. 66) 

shows contents of A registers after addition. Note that the 
first row of the product matrix has been formed, Zl1 in PEl, 
ZIB in PE.3. 

Step 13: Store contents of A registers to first row of Z. All 
PE'S store to location 102. 
Now, in order to compute the second row of the product 
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matrix, -the second row of X is fetched to the local data 
memory in the CU, and the process is repeated. 

In fact, what we have demonstrated through the descrip­
tion of a matrix multiply is that ILLIAC IV can do elementary 
row operations "in parallel." However, there will he many 
applications in which it is desirable to perform column 
operations in parallel, as well as row operations. In particu­
lar, matrix inversion and numerical solution of partial 
differential equations require this facility. An alternate 
method of memory allocation, called "skewed storage," 
permits row and column operations to be performed in 
parallel. 

PEl PE2 PE3 
A reg Xl;{ Xl3 X13 

B reg Y,n Y;32 Y;{;l 

Xu *Yu Xu *Y12 Xu *Y13 
S reg + + + 

X12 *Y21 X12 *Y22 X12 *Y2;{ 

Fig. 9c. Contents of A, B, and S registers after Step 10 of 
matrix multiply. 

PEl .PE2 PE3 
Xu *Yu Xu *Y12 Xu *Y13 

+ + + 
A reg X12 *Y21 X12 *Y22 X12 *Y23 

+ + + 
X1:{ *Y:n Xl 2 *Ya2 X,:{ *Y;{3 

Fig. 10. Contents of A register after Step 12 of matrix 
multiply. 

Fig. lIb shows the skewed storage technique for a 4 X 4 
matrix A. As in straight storage, the first row is stored across 
the PE'S at some location ( in the PE memory. The second is 
then "skewed" or rotated once to the right, so that a~l is 
stored in PE2 (instead of PEl as would have been the case 
with straight storage). The third and fourth rows are 
skewed two and three PE'S to the right, respectively. 

Now in order to perform row operations involving the 
third row, the contents of memory location , + 2 is 
simultaneously copied to the PE operating registers. To 
perform a column operation involving the first column, the 
index registers are loaded as shown in Fig. 1Ia. The inde?, 
register in PEl is loaded with 0; the index register in PE:3 is 
loaded with 2. Then, on the command "fetch from location 
K incremented by the index register," the first column 
(circled elements in Fig. lIb) is simultaneously copied to 
the PE operating registers. In order to fetch the second 
column, the contents of the index registers are simply 
rotated one PE to the right (dotted portion of Fig. lla), 
"fetch from location ( incremented by index register" is 
executed, and the second column (triangles) is obtained. 

the higher level language 
Because the architecture of ILLIAC IV is so different from 

that of a conventional machine, and because there is so 
much potential computing power available with ILLIAC IV, 

it is quite a challenge to construct a higher level language 
that will allow the user to easily and effectively use the 
machine. Such a language, called TRANQUIL, .is being de­
veloped at the University of Illinois. It is very similar to , 
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ALGOL and is, in fact, a superset containing ALGOL. It 
differs from ALGOL in several areas, principally in the use of 

. index "sets" for loop control and by permitting two types of 
loops: a sequential loop and a loop that is executed simul­
taneously (in separate PE'S) . 

* 

Instead of attempting to detail the language and com­
piler, some illustrations of TRANQUIL source code will be 
given and the method of implementation by the compiler 
will be explained. 

FOR O,J) SEQ ( [1, 2, .. " 10], [5, 10, ... , 50J) DO 
A[IJ ~ 13[I+1J + C[n 

The Fon statement is the loop statement like DO in 
FORTRAN. This is interpreted as: for I sequentially taking on 

SKEWED STORAGE 

X REGISTER o 2 3 

.-----.,. ----,--- -,----, 
: 3 I 0 I I I 2 I L _____ .1. ___ --l-____ L ____ ..J 

Fig. 11 a. X register rotation scheme for skewed storage. 

PEl PE2 PE3 PE4 

• • • • 
• • • • 
• • • • 

MEMORY 
LOCATIONe 

-... ~ & a l3 a l 4 

a24 g & a23 

Q 33 0 34 g & 
~ 0 43 a44 9 

• • • • 
• • • • 
• • • • 

Fig. 11 b. Skewed storage of matrix elements in PE memory. 

the values 1, 2, etc. up to 10; and J sequentially taking on 
the values 5,10, etc. up to 50; replace A(I) with the sum of 
13 0 + 1) and C (J). The object code would first locate B (2) 
and C ( 5) in the PE memories (according to some memory 
allocation scheme that had been previously specified to the 
compiler by the programmer), copy them to some PE, 
perform the sum and store the result in the location as­
signed to A ( 1). This process would then be repeated with 
13 (:3), C (10) and A (2). After a total of 10 repetitions, 

DRTRMRTION 



A (10) would contain the sum of B (11) and C (50). Total 
operations involved in this loop, neglecting set-up time, is 
20 locate-fetches, 10 adds and 10 stores. 

FOR (I,J) SIM ( [1, 2, "', 10J, [5, 10, ... , 50J DO 
A[1J +-- B[1+1J + C[n 

This construction will implement the loop simultaneously. 
B (2), B ( 3), ... , B ( 11) will be located and fetched to PE 
operating registers simultaneously, as will C (5), C (10) ... , 
C (50). The sums will be computed in separate PE'S at the 
same time, and the results stored to A. Total operations 
involved for this loop are 2 locate-fetches, one add and one 
store. If some naive programmer had assigned the arrays B, 
C, and A all to PE5, this simultaneous implementation 
would not be possible, and the statement would necessarily 
be executed sequentially. The compiler can only implement 
parallelism that has been enhanced by the programmer 
(through judicious choice of memory allocation schemes 
and index sets); it cannot impose parallel or simultaneous 
operations in all circumstances. Some future version of 
TRANQUIL may be able to distinguish the implicit paral­
lelism in an instruction string, but certainly for the first few 
months the user must be explicit in his definition of what 
portions of the program can be implemented in parallel. A 
sample TRANQUIL program is shown in Fig. 12. 

line 
Number' SAMPLE TRANQUIL PROGRAM 

1 REAL SKEWED ARRAY A, B[O: 100, 0- 1 00]; 
2 INCSET JJ 
3 MONOSET 11(1) [27:6], KK(l) [100:60]; 
4 INTEGER I, J, K, l; 
5 II <--- [2, 10, 13, 21, 24]; 
6 JJ <--- [2, 4, ... , 98]; 
7 FOR (I) SEQ (II) DO 
8 BEGIN FOR (J) SIM (JJ) DO 
9 KK <--- SET (J:A [I, J] < B [I, J]); 

10 FOR (K) SIM KK) DO 
11 A [I, K] <--- A[I+ 1, K] + B[I, K+ 1]; 
12 END 

Fig. 12. Sample TRANQUil program. 

Some of the features of this TRANQUIL program will be 
described. Lines 1 through 4 are declaration statements. 
Lines 5 and 6 define sets. Lines 7 through 11 are the 
"executable" portions. 
Line 1: Informs the compiler that arrays A and B are type 

real and should be stored in skewed storage fashion. The 
programmer can then do row or column operations with 
equal facility (although line 11 involves only a row 
operation). Limits the range of the two subscripts to 
between 0 and 100. 

Line 2: Specifies that JJ is to be considered an "increment" 
set, a set whose succeeding elements differ by a constant 
increment. 

Line 3: Specifies that II and KK are sets of monotone "one­
tuples". II has no more than six elements (max element 
no more than 27) and KK has no more than 60 elements 
(max element no more than 100). 

Line 4: Types I, J, K, L as integer. 
Line 5: Defines the set II to be the set ( 2, 10, 13, 21, 

24) . 
Line 6: Defines the set JJ to be the set (2,4, 6, 8, 10, ... , 

96,98) . 
Line 7: The start of a loop which extends through line 11 

(the commands contained between the BEGIN of line 8 
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and the END of line 12). This loop will be performed 
first with 1=2, then with 1= 10, then 1= 13, 1= 21, and 
finally I = 24. 

Line 8: The start of a simultaneous loop with J taking on 
values 2, 4, 6, ... , 98. 

Line 9: Defines a new set KK: KK is the set of even J, such 
that A [1, n is less than B [1, JJ. Observe that KK will, in 
general, be a different set each time I, the index on the 
outer loop, changes. 

Line 10: The start of a simultaneous loop in which the 
index K takes on the values of the new set KK that has 
just been generated. 

Line 11: This arithmetic and replacement is done simul­
taneously in several PES (provided KK has more than one 
element. '. 

Line 12: Ends the inner loop. 
THANQUIL probably will not be used as the primary 

language to compose ILLIAC IV programs. Since descriptions 
of the language are available in the open literature (refer­
ences 2, 4, 5) it was referred to here to illustrate the type of 
language extensions that are necessary to reflect the fea­
tures of ILLIAC IV. 

illiac iv operation 
Because of economic considerations, only one quadrant 

of the four-quadrant system is currently under construction. 
This quadrant will be delivered to the University of Illinois, 
where it will be available for continu~d language and 
software development, and for use by the supercomputer 
users in the weather community, Department of Defense 
and AEC. At the university a 101:l bit mass storage device 
will be integrated with the system. 

summary 
ILLIAC IV, in order to achieve a cost-effective solution to 

the speed problem, has decentralized the central processing 
unit into four control units (each capable of executing 
independent instruction streams) each of which drive 64 
processing elements-a total of 256 processing elemellts. 
Each processing element acts as an arithmetic and logic 
unit and has its own 2048-word (64 bits per word) memory 
capable of communicating with all of the other processing 
elements. 

Distributing the arithmetic and logic functions over 256 
processing elements allows the ILLIAC IV to perform opera­
tions simultaneously on many types of data structures. III 
addition to this parallelism, the processing elements are 
extremely fast computers in their own right: memory cycle 
time is less than 300 nsec; a 64-bit floating point add takes 
250 nsec; a floating point multiply of two 64-bit numbers 
takes 450 nsec. 

At the present time, however, ILLIAC IV is not "trans­
parent" to the programmer; that is, he can not merely write 
his program in some high level language and remain un­
aware of the "insides" of the machine. He must have some 
knowledge of the computer at a machine language level in 
order to fully exploit the parallelism of ILLIAC IV. Of course, 
work continues in the development of a high-level language 
for ILLIAC IV so that it will be easier for the novice pro­
grammer to use. • 

4. Northcote, Robert S., "Software Development for the Array Computer 
IlLiAC IV," University of Illinois at Urbana-Champaign, Department of 
Computer Science, Urbana, Illinois, Document No. 214,March, 1969. 
5. Abel, N. E., et al. "TRANQUil: A language for an Array Processing 
Computer," Proceedings AFI PS Spring Joint Computer Conference, 1969, 
pp.57-75. 
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THE the giants 

PARALLEL 
AND THE 
PIPELINE COMPUTERS 
by William R. Graham 

[-'l \Vithin the next year, two extraordinary com­
puters will become operational. Both of these 

. machines .will transcend the usual limits of com-
. _. __ -1 puter desIgn, and operate at speeds a factor of 
10 faster than today's most powerful machines. However, it 
would be a serious mistake to think that presently existing 
problem formulations and programs can easily be adapted 
to these supercomputers. In' fact, it is not yet certain that 
the new machines will ever be useful for other than limited, 
special applications. The computers are the parallel n:'LlAc 
IV and the pipeline Control Data STAR; tl~e equally formida­
ble strengths and weaknesses of their generic designs are 
the subject of this article. 

the parallel computer 
The parallel computer, such as the University of Illinois' 

ILLIAC IV described in another article in this issue, is based 
on the notion that two convcntional computing machines 
can work at twice the rate of one machine. The major 
deficiency in this approach is that two machines also cost 
twice as much as one machine. To overcome so fundamen­
tal a drawback, the parallel design has many identical 
copies of the conveiltional computer's arithmetic unit, 
driven with only one control unit. The control unit is 
responsible for ohtaining, decoding, and issuing instruc­
tions, and generally assuring that the machine will do what 
it is supposed to do. Since the control unit is rather sophisti­
cated and expensive, a considerable amount of money is 
saved by having only a single control unit in charge of \V 
identical arithmetic units. (\V is called the "width" of the 
parallel processor.) The price paid f6r getting by with only 
a single control unit is that each of the arithmetic units must 
do the same thiilg at the same time or else be inhibited and 
do nothing, a condition which somewhat limits the flexihil, 
ity of the computer. 

The parallel processor must be organized so that it is 
impossible for two or more arithmetic units to attempt to 
change the same number in memory at the same time. This 
is achieved most simply by allocating to each arithmetic 
unit an exclusive hlock of memory, not directly accessible to 
any other arithmetic unit. The result is that if arithmetic 
unit J needs a number stored in the memory of arithmetic 

(Any views expressed in this paper are those of the author. They should 
not be interpreted as reflecting the views of The RAND Corp. or the 
official opinion or policy of any of its governmental or private research 
sponsors.) . 
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unit K, the control unit must have K recall the number and 
then transmit it, over specially provided channels, to J. The 
number of channels that would be required to interconnect 
directly all of the arithmetic units is W~-W. 

If the designer wishes to sacrifice transmittal time, a 
smaller number of channels may be used. For example, in 
the ILLIAC IV, if one imagines the arithmetic units strung on 
a circle, then only the two nearest units and the two seven 
units away are in direct communication. Another way to 
visualize the interties is to arrange the arithmetic units on a 
toroid as shown in Fig. 1. Then only the four nearest 
neighbors (two on the circles shown and two along the 
toroid) can communicate directly. In this arrangement, 
eight transmissions are required for communications be· 
tween the most distant arithmetic units. 

the pipeline processor 
A quitc different approach underlies the design of the 

pipeline processor, such as the STAR which is under devel­
opment at the Control Data Corp. In the conventional 
computer, the time required to retrieve operands from the 
memory, execute the operation, and return the result to 
memory must be greater than a time equal to the distance 
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traveled by the information divided by the speed of light, 
and several other less inevitahle factors. The pipeline pro­
cessor, shown schematically in Fig. 2, gains its advantage 
by starting the retrieval of a second set of operands, each 
located in memory adjacent to the first, before the first result 
has been returned to the memory. Thus, a pipeline begins 
to fill, and the round-trip distance divided by the speed of 
light no longer limits the apparent cycle time. 

So that the arithmetic unit will not be an obstruction to 
the flow, it too is huilt as a pipeline. I t can receive and start 
working qn a second set of operands before finishing the 
calculation for the first set. The hardware required to make 
the arithmetic and memory units work as a pipeline is 
elaborate and expensive, so that if the pipeline processor is 
to be economical, the pipe must be kept full a substantial 
part of the time. 

To complete the memory-to-memory pipeline, the arith­
metic unit must deliver the results back into memorv at the 
same time and rate that it is receiving new pairs ~f oper­
ands from the memory. It is sometimes desirable to skip an 
operation on certain operands in the pipeline. This is done 
through the use of a control vector which contains one bit 
that is associated with each operand set in the pipeline. 
Depending on whether the associated control-vector bit is 
one or zero, the operation is either performed or skipped. If 
no operation is performed, the memory location for the 
result does not have its previous content changed. 

Fig. 1. ILUAC IV memory interconnection. 

The logical control processes that must take place for the 
number stream in the pipeline to flow smoothly are collec­
tively referred to as a Boolean Orgy, and are sufficiently 
difficult that the foreseeable pipeline machines will permit 
only one type of arithmetic operation per stream (e.g., add 
or multiply or divide) and only one stream at a time. (A 
rather amazing exception to this is the vector inner-product 
operation, which may be implemented on the STAR.) Fur­
thermore, the pipeline memory retrieval and storage loca­
tiqns for each operand string are constrained to lie on a 
consecutive linear sweep through the memory. As with the 
parallel processor, both the maximum computing rate and 
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the opportunities for inefficient operation are greatly in­
creased by this design. 

To compare the two types of machines, it is first neces­
sary to have a clear idea of what computation can proceed 
in parallel and what in pipeline. 

The hierarchy of computer activities starts with the basic 
step: the retrieval of a set of operands from memory, the 
operation, and the return of the results to memory. At the 
next level is the parallel or pipeline stage. The stage is the 
collection of all of the program steps which could be done 
in parallel or in the same pipeline stream without creating a 
dilemma in the logic of the program execution. A stage is a 
property of the logic of the problem, but not of the com­
puter width or pipeline capacity. Finally, all of the stages 
connected in the proper order constitute a computer ])1'0-

grant. 
The following conditions result from the constraints of 

logical simplicity being imposed in present computer de­
signs. N computing steps, St, S2, ... S~, form a parallel 
stage if (1) no step depends upon the result of any other in 
the stage, (2) all steps require the same operation to be 
performed, and (3) the operands are properly distributed 
among the arithmetic unit memories. 

N computing steps form a pipeline stage if (1) no step 
depends upon the result of any other in the stage, (2) all 
steps require the same operation to be performed, and (3) 
the members of each operand string are packed in succes­
sive memory locations. Comparing these two sets of condi­
tions, one sees that (1) and (2) are the same; only (3), 
memory location assignment, is different for the parallel and 
pipeline machines. 

A world of trouble is hidden in these three conditions. 
The first condition means, for example, that the usual two­
pass algorithm for, solving the Crank-Nicholson equation 
will reduce pipelirie and parallel computers to conventional 
one-step-per-stage operation, with a corresponding long 
execution time and low machine efficiency. The third con-

INPUT 
PIPELINE 

MEMORY 

ARITHMETIC UNIT 

Fig. 2. The pipeline processor. 

OUTPUT 
PIPELINE 

dition, proper storage allocation, makes performing such a 
simple operation as multiplying a matrix by itself a substan­
tial problem in parallel or pipeline operation. The parallel 
computer requires that the operands for a stage be distrib­
uted throughout its arithmetic units' memories in a two­
dimensional arrangement, while the pipeline computer re­
quires that the same operands be packed together tightly in 
the one-dimensional memory. This difference in memory 
allocation, and the ability of the parallel arithmetic units to 
communicate with each other, are the dominant differences 
that the user sees between the two types of computers. 

Assuming that the three conditions have been met (a 
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nontrivial assumption), one may then proceed to compare 
the machines on the basis of execution time and the effi­
ciency with which resources are used. One overriding fact 
to keep in mind through the following discussion is that one­
step-at-a-time sequential operations will greatly diminish 
the computer's performance. If half of the operations exe­
cuted are so well matched to the machine that they take 
essentially no time to execute, but the other half must be 
done one step at a time, then the total program execution 
time is at best an unimpressive factor of two less than that 
for a conventional machine. As a first approximation, the 
ratio of the parallel or pipeline program execution time to 
the conventional computer's time is the ratio of the number 
of steps that must be performed sequentially, one at a time, 
to the total number of steps. To make efficient use of the 
parallel or pipeline computer's resources, it is not sufficient 
that a few steps of the program be suited to the machine; 
the majority of the program steps must be part of large 
stages-ones which each contain many steps. 

parallel vs. pipeline: execution time 
In a parallel processor, the thrcc parts of a computing 

step-the memory retrieval, the operation, and the memory 
storage-are shown in Fig. 3. 

~----~--------~------~------__ • TIME 

W 
PROCESSING 

ELEMENTS 
.(width W) 

J 
Fig. 3. Parallel processor-sequence of activities. 

SUCCESSIVE 
STEPS 

Here, the step time T II depends upon the specific operation 
being performed. For a stage of N steps, the time required 
for execution by a parallel machine is Til times the integer 
part of (N-1+W) /W, usually written Til. l (N-1+W) 
/W]. 

The operation of the pipeline machine is shown in Fig. 
4. 

o 1 21 Tp 

~~~~--~----------~------~--~I ------~.-TIME 
I 

• MEMORY 
• RETRIEVAL OPERATION 

~ 
SUCCESSIVE STEPS 

MEMORY 
STORAGE 

Fig 4. Pipeline processor-sequence of activities. 

The time required for the pipeline computer to execute a 
stage of N steps is Tp + T (N -1). Knowing the parameters 
Til, T", W, and T of two machines, these times may be' 
calculated as a function of N. For example, when N=l,the 
parallel-machine time is just Til and the pipeline-machine 
time is Tp. At the other extreme, as N tends to infinity, the 
parallel-machine time per step tends to TII/W, and the 
pipeline-machine time per step tends to T. 
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With a parallel machine, the execution of a stage of 
N steps takes a time that is always less than or equal to 
Til. (N+W-1)/W. Thus, ifTII/Wis less than T and Til is 
less than TIl' then the parallel machine will execute any 
stage, of whatever size N, more rapidly than will the 
pipeline machine. 

For a stage of N steps, the parallel machine will always 
take a time greater than or equal to the larger of the times 
Til and Til • N/vV. If Til is greater than T" + (W-1h, then 
the pipeline machine will execute any stage faster than the 
parallel machine. In general, the results can be more mixed, 
and it is quite possible for the advantage to shift back and 
forth between the two machines as N increases. 

Using the preliminary information in Table 1, one may 
deduce that the STAR and an ILLIAC IV quadrant have com­
parable speeds for performing addition, with the ILLIAC 

CDC STAR ILLIAC IV 
OPERATION Til T Til W 

(one quadrant) 

Addition 1.76,usee 20 ns. 1.28 ,usee 64 

Multiplication 1.76,usee 40 ns. 1.45 ,usee 64 

Division 1.80,usee 80 ns. 3.76,usee 64 

(These figures are preliminary and for illustrative purposes only.) 

Table 1. 64-bit precision characteristic parameters for the 
CDC STAR and the ILLIAC IV 

having the edge when only a few sums are to be formed. 
In multiplication, the ILLIAC IV is always faster than the 
STAR, while in division, the STAR is about twice as fast as 
the ILLIAC in finding a single quotient, but the ILLIAC 

is about 1.4 times as fast as the STAR in calculating a long 
sequence of quotients. Of course, accurate determinations 
of the hardware speeds must await the final stages of 
machine development. 

Computing rates are also shown in Table 2 for the IBM 

.360/75, the CDC 7600, and the IBM 360/195. 

ILLIAC 
Steps IV 
per IBM IBM CDC CDC (one 

OPERATION Stage 360/75 360/195 7600 STAR quadrant) 

Addition N=x .24 4.6 5.2 50 50 
N=l .24 .55 1.6 .57 .78 

Multiplication N=x .14 4.6 5.2 25 44 
N=l .14 .53 1.5 .57 .69 

Division N=co .096 1.7 2.0 12.5 17 
N=l .096 .43 .93 .56 .27 

(For the ILLIAC IV and the STAR, the figures are preliminary and for 
illustrative purposes only.) 

Table 2. 64-bit precIsIon computation speeds (memory to 
.memory) in millions of operations per second 

Although the 7600 and 195 are much faster than the 
familiar 360/75, they are obviously not in the same league 
as the STAR and the ILLIAC IV when it comes to performing 
long sequences of identical calculations. However, except 
for problems well suited to parallel Ol: pipeline manipula­
tion, the 7600 and 195 are as fast or even faster than the 
STAn and ILLIAC IV. 

The cost of executing a stage is more closely related to 
the efficiency with which each computer's resources are 
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used than it is to the execution time. For the parallel 
computer, maximum computing rate is reached when all 
processors are used. At the maximum \V ITII steps per 
second are executed. For the pipeline machine, the maxi­
mum computing rate is reached when the pipeline is filled; 
then the rate is 1/ T steps per second. 

Efficiency for a stage may be defined as the ratio of the 
actual computing rate, in steps per unit time, to the maxi­
mum computing rate; this efficiency always lies between 
zero and one. For a stage of one step, the efficiency of the 
parallel machine is l/\V and that of the pipeline machine is 
rlTp. For a stage of N steps, the efficiency of the parallel 
machine is N/(vV • [(N-1+\V)/\V]) and the efficiency of 
the pipelines machine is N/(T,,/T + N-1). 

It is useful to remember, when formulating a problem, 
that the efficiency of the parallel computer reaches unity 
whenever N is an integer times \V hut· is not monotonic in 
N; wl~ereas the efficiency of the pipeline processor increases 
monotonically with N but approaches unity only asymptot­
ically as N tends to infinity. The ILLL\C IV has a quadrant 
width \V of 64, so it would execute a stage of 64 steps with 
unit efficiency. The STAB would execute a stage of this size 
with an efficiency lying between .42 (for addition) and .75 
(for division). For a stage of 65 steps, the STAR efficiency 
would increase slightly, while tEe ILLIAC IV efficiency would 
drop to about .5. 

To see what the efficiencies are in the worst case, note 
from Table 1 that the one-step efficiency for the STAR is 
between 1% and 4!~%, depending on the operation, and for 
the ILLIAC IV is always about B~%. The license for ineffi-

cient use of computer resources which the parallel and 
pipeline designs give to the programmer and to the com­
piler far exceeds any habitual excess yet seen in the comput­
ing world .. 

The efficiency with which a complete program is exe­
cuted is the average of the efficiency E i of each stage, 
weighted by the total time Ti required to complete that 
stage: 

Program Efficiency = ~ i TiE i /:s iT i' 
Stated most simply, the program efficiency is the ratio of the 
time required to execute a program, if the computer is 
operating at unit efficiency as defined above, to the actual 
execution time. For a program which has half of its opera­
tions executed at unit parallel or pipeline efficiency, and the 
other half executed one step per stage, memory to memory, 
the over-all program efficiency would lie between 2% and 
9% for the STAR and be .3% for the ILLIAC IV. 

conclusion 
The parallel and pipeline designs will produce computers 

that, when used to their maximum, unquestionably will be 
faster than more conventional computers. However, formu­
lating prohlems and writing programs which will use the 
new machines to anything approaching their maximum 
capabilities will prove a severe and, perhaps on occasion, 
an overwhelming challenge to the creativity of all con­
cerned. \Vhether these huge machines will hecome the 
workhorses of computing hardware or go the way of the 
dinosaurs has yet to be seen. Their future hinges upon the 
skill of the users. • 
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THE 
IBM 360/195 
by Jesse O. Murphey and Robert M. Wade 

D 
Some time ago it became clear to IBM that a new 

[

' top-of-the-line member of System/360 would be 
, needed for delivery to customers by 1971-one 

___ that would be faster than other IBM computers, 
including the Models 91 and 95 built for a limited scientific 
market. First of all, many potential users had jobs whose 
requirements for computer processing speeds and capabil­
ities were growing explosively. In addition, during the pre­
ceding year or two, many large system users had discovered 
that the very large main storage capacities available to them 
from IBM often allowed the combination of several related 
jobs into a single job, the elimination of memory overlays in 
problem programs, and the specification of much larger 
main storage buffer areas for 110 operations, resulting in 
reductions in I/O times that were sometimes enormous. 

Similar results also became attainable through user ex­
perience with Operating System/360 (for example, finding 
it possible to make more os modules continuously resident), 
or by reason of new as components (such as 88KB or 
128KB linkage editors in place of 44KB linkage editor). 
Finally, faster I/O devices, such as the Model 2314 direct­
access storage facility (with a 312KB per second transfer 
rate) and Model 2301 Drum Storage (1200KB per sec­
ond), had found general use on mJ\! large systems, although 
even now only a fraction of the performance gains they 
make possible has been realized. Together, these and other 
trends have had the long-term effect of steadily increasing 
the ratio of compute time to net I/O time for most jobs. 

On,e v{tal aspect of the market requirements for the new 
system must be, emphasized. In general, the milieu of the 
supercomputer is well described as a data processing world 
of "mixed" jobstreams, a fact that has important implica­
tions for system characteristics affecting both internal per­
formance and throughput. We are speaking of a computer 
system for general use, of course, not a customized system 
with limited capabilities. As used here, the term mixed 
jobstream has several connotations, one or more of which 
should be applicable to just about every large computer 
that will be installed for some years to come. 

In a sense, mixed jobstream means that monthly work­
loads contain more than one type of work to be executed, 
with each type implying at least certain instruction mix 
characteristics. Perhaps there is variety only in job run types 
and identity of operating system components executed 
(Compile-Link-Go, Link and Go, Assemble only, Compile 
only, Load and Go, Sort or Merge, Utility or RPG operation 
-with different versions of as components used). There also 
may be variety in type of problem program (Go Step) 
executed. Some may be FORTRAN generated, while others 
are COBOL or PL/I generated. Some may exhibit a high 
frequency of floating-point or decimal arithmetic, although 
others do not. 

In another sense, mixed jobstream means that the con­
stituent jobs differ in their organization or use of system 
resources. Programs may differ greatly in operand address­
ing patterns, in structuring for memory overlays, in I/O 

buffering requirements, in total main storage requirement, 
in compute time vs. channel or I/O time relationships, or in 
types and numbers of supporting I/O devices required. 

In still another sense, mixed jobstream means that jobs 
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in a world of 
mixed jobstreams 

and job steps composing it differ widely in total amounts of 
cpu time, channel time, or total system time required for 
their execution. Or, the term means that some "large" job 
has total command of the entire system, part of the time, 
while jobs are run in a multiprogrammed mode at other 
times (in batched and/or some teleprocessing operating 
environment) . 

The new computer would have to be able to process 
efficiently and econcmically mixed jobstreams in any or all 
of these ways. With respect to internal performance, then, 
all machine instructions would have to be executed faster 
than in any previous IBM system. Hardware algorithms for 
both floating-point and decimal al-ithmetic would have to 
be especially well suited for execution speed, because those 
types of operation, in telIDS of both instruction execution 
complexity and frequency of occurrence in user workloads, 
impose the severest processing demands on large computers. 

When the new large-scale system was announced, the 
observer might have mused aloud: "This article says that the 
Model 195 with a 54-nsec. cpu cycle time has twice the 
compute power of the Model 85, with its 80-nsec. cycle. 
How can that be? vVouldn't the 195's cycle time have to be 
40 nsec. for it to be that fast?" . 

No, it does not. Yet on some jobs the Model 195 can be 
even more than three times as fast as the Model 85. High 
performance systems of tomorrow are likely to be much too 
complex in design for one cpu to be evaluated with rea­
sonable accuracy in terms of another cpu by comparing 
only their cpu cycle times, memory cycle times, add times, 
or all of these. A host of other parameters must also be 
considered, as a brief description of the Model 195 will 
show. 

structure of model 195 
The Model 195 is a compatible member of the 

System/360 line, having the Universal Instruction Set and 
supported by the full array of channel and I/O equipment 
now available on the Model 85 and other System/360 
computers. The design of the cpu incorporates both new 
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ideas and improvements on many of the best features of the 
large-scale computers previously developed in IB~I'S 
Poughkeepsie, N.Y., laboratory. Embodied in the design 
are, for example, the buffered main storage of the i\lodel 
85-but further developed; improved versions of the Model 
91's assembly-line instruction processing and pipelined op­
erations in parallel computing units; and block transfer of 
information from main storage, with "load-through" to 
computing units. Not only have the Model 91's best al­
gorithms for floating-point operations been retained, but 
new hardware algorithms have been added for parallel 
decimal operations. Control techniques employed in the 
storage and computing elements of the Models 91 and 85 
have been combined and improved in the Model 195. 

The fully checked cpu features a monolithic technology 
similar to that proven reliable in the Model 85. It consists of 
five functionally separate units (see Fig. 1) that operate 
concurrently and independently, but under constraints 
needed to preserve program integrity. 

Processor storage (main storage) consists of either 8, 16, 
or 32 quick-change modules, each consisting of 131K bytes 
of 756-nsec. core. The I-million-byte version is 8-way inter­
leaved, while the 2- and 4-million-byte versions are 16-way 
interleaved. 

Buffer storage. Actually, the cycle or access times of the 
individual memory module is less important because of the 
effect of buffer storage (contained in the storage control 
unit). This buffer for processor storage consists of 32,768 
bytes of monolithic semiconductor storage, with an access 
time from the central processor of three cpu cycles, or 162 
nsec. The buffer is not program-addressable, and its opera­
tions are completely transparent to the programmer who 
addresses main storage in the usual manner. Main storage 
does not have to be accessed very often, however, because 
most demands of the central processor for instructions or 
data are satisfied from information retained in buffer 
storage. 

When requested information is not in buffer storage and 
processor storage has to be accessed, hardware algorithms 
move a 64-byte block of information into buffer storage, 
from which 8-byte portions of the block are supplied repeti­
tively in response to requests from the processor. The func­
tion of buffer storage is performed so that, for most pro­
grams, main storage appears to the central processor to have 
an access time almost as fast as that of buffer storage. 
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Processor storage. When processor storage respOl.Ids to a 
requesl for information, it supplies first the 8-hyte portion 
identified by the storage address given to it, then the 
remainder of the block of which that information is a part. 
If the requested information is an instruction or an instruc­
tion operand, only that first 8-byte portion is sent simul­
taneously to both the buffer storage and to the element 
needing the data. This procedure is called "load-through." 

The storage control unit. The seu enables the opera­
tions of the 8- or 16-processor storage elements to overlap 
each other, and their combined operation to overIai) the 
internal operations of the central processor. hI controlling 
references to buffer storage and the interleaved elements of 
processor storage, the seu maintains a pipeline for addresses 
and data that permits 8 bytes of information to be fetched 
from or stored in the buffer (and also in anyone of the 
storage elements) almost every cpu cycle. The seu also 
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Fig. 1. Structure of the Model 195. 
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controls the flow of information between the 110 channels 
and processor storage, invalidating any block of information 
in buffer storage when the contents of the matching area of 
processor storage are changed. In addition, the seu updates 
processor storage for any change to the contents of buffer 
storage requested by the central processor, and properly 
sequences successive references to the same storage address. 

The central processor, also called the central processing 
element (ePE), is the name applied jointly to the floating­
point execution element, the fixed-point variable-field­
length decimal-execution element, and the instruction 
processor. 

instruction processor 
The instruction processor coordinates program execution 

and attempts to overlap instruction fetching, instruction 
decoding, operand address formation and fetching, with the 
final execution of the primary procedure ordered by each 
instruction operation code. Look-ahead hardware al­
gorithms continually fetch 8 bytes of instructions into a 64-
byte instruction stack, which, therefore, holds as many as 32 
instructions, depending on the lengths of those currently 
held. The stack is generally able to maintain a steady flow 
of information to the instruction decoder which is capable 
of decoding one instruction each cpu cycle. 

vVhen an instruction is decoded, the operation code is 
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examined, and, if necessary, an operand address is formed 
in a three-input adder. Operand addresses are usually 
passed to the seD for action. When the target address of a 
branch code refers to an instruction already in the stack, 
instruction fetching into the stack is suspended until the 
program loop contained in the stack has been fully ex­
ecuted. For other branch codes, the seD is directed to fetch 
16 bytes of instructions along the branching path of the 
program into registers associated with the stack, while 
instruction fetching along the "not-taken" path continues. 
Depending on its identity, an operation code may be passed 
on for action by an execution element; or the procedure 
called for by the code may be fully carried out by the 
instruction processor-as in the case of branch, status-
switching, and 110 operation codes.. . 

When a program loop fully contained· in the instruction 
stack is being executed, the instruction processor is said to 
be operating in loop mode. During periods of loop-mode 
operation, the maximum rate at which instructions can be 
decoded (one per cycle) is more nearly attained as an 
average condition, and the time required for each execution 
of a branch instruction is reduced by at least three cpu 
cycles. 

Hardware algorithms in the instruction processor assume 
that a program will proceed on the not-taken path after a 
conditional branching instruction, except during periods of 
loop-mode operation when it proceeds on the branching­
target path following each occurrence of the loop-closing 
branch instruction. Until a branching condition is resolved, 
the instruction processor attempts to continue fetching, 
decoding, and "conditionally" issuing for execution the 
instructions along the assumed program path. Whenever an 
assumption proves incorrect, the conditionally issued in­
structions are "cancelled." Otherwise, issuance is confirmed 
and the instructions are fully executed. Until cancellation or 
confirmation, the instruction processor operates in the con­
ditional mode-a procedure that tends to avoid delays in the 
preparation of instructions for execution. 

floating-point processor 
If the execution of a floating-point operation code from 

the instruction processor cannot be initiated at once, the 
floating-point execution element puts the code in its opera­
tion code stack, which can hold a queue of eight. A local 
decod~r servicing the queue makes operational assignments 
to six logical execution units, irrespective of the immediate 
availability of operands (data). A two-stage add unit and 
its three reservation station subunits can process three add 
or subtract codes simultaneously; but during anyone cpu 
cycle the add unit can execute one stage each of only two of 
these operations. One multiply/divide unit and its two 
reservation station subunits can process two operations si­
multaneously; but during anyone cpu cycle the unit can 
execute one stage of only one operation (one of the three 
stages to a normalized operand multiply operation, or 
eleven stages to a long precision divide operation, for 
example). The extended precision unit and its reservation 
station subunit process one extended precision (l12-bit 
fraction) operation at a time. An extended precision multi­
ply operation also uses the unit for long precision 
multiply I divide operations. 

Otherwise, the functioning of anyone of the six logical 
units can overlap the functioning of the others, and the 
hardware attempts to secure the highest possible degree of 
overlapping. Shared in common by all six logical execution 
units are four addressable floating-point arithmetic registers 
and six buffer registers for floating-point input operands. A 
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common data bus (eDB) interconnects all the units, sub­
units, and other hardware facilities contained in the floating­
point processor. Note that none of the six logical units 
carries out a floating-point load or store operation. For 
example, in a store operation, the contents of an arithmetic 
register are carried by the eDB directly out of this processor 
to the storage control unit. 

The data "forwarding" capability of the floating~point 
processor merits special attention. Hardware facilities 
within the processor communicate automatically by trans-' 
ferring "name tags," or internal codes, between themselves. 
When an operation is assigned to a logical execution unit 
before one or more operands are available, the unit receives, 
in place of each operand, a tag identifying the hardware 
facility from which it will eventually come. If receipt of a 
given operand is further delayed, the unit might have to 
forward the tag it was holding in place of the operand to an 
arithmetic register assigned to make use of that operand. 

This might happen in the execution of the machine 
instructions generated for the coding sequence illustrated in 
Fig. 2. The tag for an operand buffer register might be 
given to floating-point register zero as part of the assign­
ment of the load operation, only to be replaced with a tag 
for "result of multiply unit one operation," as part of the 

DO I 1= I ,N 
I Z=Z+X(I)*Y(I) 

LOOP LD RO, X+INDEX 
MD RO,Y+INDEX 
ADR R2, RO 
BXLE R3, R4,LOOP 

SIMPLE MULTIPLY - ADD FORTRAN DO LOOP 

LOAD FLPT REG 0 WITH X (I) 
MULTIPLY RO BY Y(I) a PLACE RESULT (X*Y) IN RO 
FORM NEW Z BY ADDING X *y TO OLD Z IN R2 
INCREMENT INDEX AND BRANCH TO START OF LOOP 

CODING SEQUENCES 

Fig. 2. Coding sequences. 

assignment of the multiply operation-and the second tag 
simply would be withdrawn as part of the assignment of the 
add operation, all without register zero ever receiving any 
program data. The multiply unit would then use two 
operands received directly from buffer registers, and place 
its result in the assigned logical add unit's reservation 
station. As the result of all this, expeditious assignment of 
logical execution units was made possible (a conventional 
processor would have stopped at the load operation until 
the operand was received from storage), considerable 
usage of register zero was avoided, and the entire sequence 
of operations is executed much faster. 

In addition, the floating-point execution element may 
process operations out of their original programmed se­
quence. The hardware, however, sees to it that the final 
processing results are strictly proper and correct as called for 
by the program being executed. 

fixed-point I decimal processor 
If the execution of a fixed-point operation code from the 

instruction processor cannot be initiated at once, the fixed­
point/variable-field-Iength/decimal execution element puts 
the code in its operation code stack, whirh has space for a 
queue of six. A local decoder servicing the queue makes 
operational assignments to three logical execution units, 
although only one of them can actually be ex~cuting an oper­
ation during one cpu cycle. The hardware, however, at­
tempts to overlap the execution of one operation with the 
decoding and unit assignment of the next. 

This processor contains 16 general registers (use of 
which is shared with the instruction processor) and six 
buffer registers to receive incoming operands for the fixed­
point execution unit. Since virtually no decimal operations 
and relatively few VFL operations occur in the same pro-
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gram area as floating-point operations, operands for VFL 

and decimal operations an; fetched from storage into the six 
floating-point operand buffers. The instruction processor 
initiates operand fetching. Fixed-point add, subtract, com­
pare, load, or store operations, which are by far the most 
frequent operations assigned to the fixed-point processor, 
are usually executed at a rate of one per cpu cycle. The 
decimal execution unit processes, in parallel, eight decimal 
digits from its operands, thereby realizing operational ex­
ecution rates never before attainable for the decimal opera­
tion group. 

On the basis of this brief description of the l'viodel 195, 
one might find it likely that the 195 satisfies requirements 
for a computer able to swiftly process through both scien­
tific and commercial user problem code. But, how does one 
prove it? Simple formulae or other conventional methodolo­
gy cannot supply c(Jl1vincing answers. How, then, did IBM 

get the answers long before a working prototype of the new 
system was constructed? 

predicting internal performance 
For design verification and early estimates as to how well 

the Model 195 would satisfy identified market require­
ments, job samples were collected from the workloads of 
possible llsers of the system. :More than a hundred of these 
jobs wel.'r dynamically traced and analyzed in order to 
select a :small number of job steps as a sample set for 
projections. For each selected job step, the one trace-output 
magnetic tape reel was found whose contents produced an 
instruction execution frequency mix most closely matching 
that of the job step as a whole. The resultant 17 job step 
segments were established as criteria for comparative, in­
ternal performance projections. With 17 tape reels thus 
taking the place of more than 1,300 trace-output reels, 
numerous repetitive measurements became feasible. 

To predict the internal performance of the Model 195, a 

Segments 

Execute-type job step with moderate amount of decimal arithmetic. 

1. General Commercial Processing 

timer program was used to model cpu internal operations, 
to the extent of literally drawing timing charts accounting 
for all computation progr~ss during each machine clock 
cycle. Output reels of a dynamic instruction trace program 
are the normal input to the timer. Summary reports pro­
vided by the timer tabulated data such as machine-instruc­
tions executed, total cpu time per run, and processor and 
buffer storage fetches and stores. 

The accuracy of internal performance predictions based 
on this methodology has been found to be well within 10%. 
Results of the first several hundred runs completed on the 
Model 195 prototype substantiate predictions for the Model 
195. Experiments performed by the authors have yielded 
much greater accuracy. 

Table 1 identifies the 17 sample job segments and 
presents comparative projection based primarily on cpu 
time predictions provided by the Model 195 timer. The set 
seems to exhibit an appropriate distribution of examples of 
most of the application characteristics that principally de­
termine the internal performance of the Model 195. These 
characteristics include instruction mix, instruction address­
ing patterns, sequencing of operation codes, operand foro, 
mats, and r/o events that could result in the switching of 
cpu control between multiprogrammed tasks. Fig. 3 (p. 76), 
a graphic illustration of the ratios in Table 1, should give a 
good general impression of the internal computing speed of 
the Model 195 relative to another, well-known member of 
the System/360 line, the Model 65, and to the previously 
most powerful member marketed, the Model 85. The Model 
195 is shown to be from 5 to 19 times as fast as the Model 
65 and 1.2 to 3.2 times as fast as the Model 85 with .32K­
byte buffer storage and high-speed multiply features (i.e., 
the "fully-featured" Model 85) . 

Table 1 and Fig. 3 reveal the wide range of performance 
for solid scientific and technical floating-point problem 
steps-which explains why half of the 17 segments are of 

Ratios 

195K to 85K* 

2.1 

195K to 65J 

7 

Execute-type job steps with moderate to heavy amounts of floating-point arithmetic** 
varying amounts of fixed-point arithmetic. 

2. Photon Tracing (Monte Carlo Technique) 
3. Gaussian Integration 
4. Runge-Kutta Integration 
5. Weather Model 
6. Matrix Inversion 
7. Gauss-Jackson Integration 
8. Solution to Partial Differential Equations (ADI method) 
9. Matrix Eigenvalue Calculations 

10. Integral Evaluation 

Execute-type job steps with none or light amounts of floating-point arithmetic 
and light to moderate amounts of fixed-point arithmetic. 

11. Curve Fitting (Lease Squares method) 
12. Data Reduction 
13. Heat Transfer Problem 

System-type jobs 

14. Sorting 
15. Linkage Edit 
16. Assembly: Assembler F 
17. Compile: FORTRAN IV 

*Includes the 32K byte Buffer Storage and High Speed Multiply optional features. 
**No extended precision floating point is included. 

Table 1. Standard sample job segments. 
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1.9 
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3.2 
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2.7 
2.2 
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1.4 

1.2 
1.2 
1.3 
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8 
11 
14 
16 
14 
15 
19 
12 
12 

8 
6 
6 

5 
5 
6 
5 
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this category. It is important to note that all 13 execute· 
type segments were generated by FORTHA1\'" or conOL com­
pilers. Hand-coded job steps could be expected to show the 
Model 195 to even better advantage. These ratios are 
merely indicators of performance, even though based on 
measured samples of user work. Other user job steps, how­
ever will not necessarily yield identical results. Different 
data' formats and volumes, for example, could cause vari­
ance. Moreover, different control card parameters could 
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12 
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INTERNAL PERFORMANCE FOR SAMPLE JOB SEGMENTS 

IBM 2065J=1 
I. GENERAL COMMERCIAL 

20 PROCESSING 

2. PHOTON TRACKING 
I B (MONTE CARLO TECH) 

3. GAUSSIAN INTEGR 
16 

4. RUNGE - KUTTA 

14 
INTEGR 

5. WEATHER MODEL 

12 6. MATRIX INVERSION 

10 
7. GAUSS - JACKSON 

INTEGR 

8.PDE (AD!) 

9.MATRIX EIGEN CALC 

10.INTEGRAL EVAL 

I I. CURVE FITTING 

I 2. DATA REDUCTION 

13. HEAT TRANSFER 

14.S0RT 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 15. LINK EDIT 

I 6.PROGRAM ASSEMBLY 

• MODEL 19'5 INCREMENTS D MODEL 85 FF INCREMENTS I 7.PROGRAM COMPI~ING 

Fig. 3. Internal performance for sample job segments. 

change the results of a sorting operation rather significantly. 
To be really meaningful, these performance results must 

be interpreted with respect to the structure of the Model 
195, which has already been descdbed. 

internal speed of the model 195 
Very fast circuit speeds obviously contribute to enhanced 

performance; in fact, the contribution is even greater than 
it might appear to be. The f54-nsec. clock cycle is con­
ceptually a "macrocycle" in the sense that, for instance, 
only one cycle is'requii'ed by a computing unit to execute a 
fixed-point add or compare, most boolean operations, or to 
generate an effective address from base, index, and dis­
placement addressing elements. The internal speed of the 
Model 195, however, is due far more to its system organiza­
tion, which has been shown to exhibit a high degree of 
concurrency. For example, faster circuits alone would make 
the Model 195 just .3.7 times as fast in instruction execution 
as the t>.Iodel 65, with its 200-nsec. cpu clock cycle; where­
as the Model 195 is more than 19 times as fast on the partial 
differential equations standard job segment, as generated 
by the FORTRAN compiler. 

As one would expect, the fixed-point and floating-point 
execution elements of the Model 195, by virtue of pipe­
lining and more efficient execution units, require fewer cpu 
cycles than do the equivalent hardware of the Models 85 or 
65. For example, the Model 195 takes about three or four 
cycles in the execution unit for a long precision floating­
point multiply operation, compared to about 24 for the 
standard Model 85; five or six for a Model 8.5 with the high­
speed multiply feature; or about 35 for the Model 65. The 
Model 195 needs no execution cycles to load from storage a 
floating-point register or to place its contents in storage 
(cycles taken for these operations in the floating-point 
processor overlap processing of other operations by the 
execution units); whereas the Model 8.5 uses one cycle for 
loads, or four for stores. The Model 65 takes four in both 
eases. Fixed-point general register loads and stores require 
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only one execution unit cycle in the Model 195; but require 
one or two cycles for loads and two or four cycles for stores, 
in the Model 85; and in the Model 65, two or four cycles for 
loads and four to eight cycles for stores. On the average, 
decimal operations in the Model 195 take far fewer cycles 
than in the Models 85 and 65. 

In comparing execution unit times per instruction, the 26 
floating point add, subtract, multiply, and divide instruc­
tions average out to three to four times as fast in the Model 
195 as in the fully-featured Model 85. This takes into 
account both number of cycles and circuit speeds. Ex­
tended precision (112-bit . fraction) floating point instruc­
tions replace entire program routines and would further 
enlarge the speed of the Model 195 oyer any system with 
lesser capability. On the same basis of comparison as for 
floatiIlg point operations, the six decimal operations (ZAP, 
CP, AP, SP, MP, DP) 1 are also three or four times faster than 
in the Model 85. One 'or the other of these groups of 
instructions makes a major contribution to the performance 
of the Model 195 on each of the 17 standard job segments 
where the ratio is two or more times the Model 85 .. 

At the next level of organizational improvement, the 
execution unit cycles taken for the processing of one in­
struction can overlap the execution unit cycles taken for the 
processing of up to four other instructions, as explained 
earlier. In short, during one cpu clock cycle, one execution 
unit cycle each may be taken in the processing of up to five 
instructions (three in the floating-point processor, one in 
the fixed-point processor, and one in the instruction pro­
cessor). Overlapping is increased even more by forwarding 
operations in the floating-point processor, which can reduce 
execution time by more than 20% for a short sequence of 
instructions. The degree to which this entire. category of 
overlapping is achieved in a given program depends, ob­
viously, on the ordering of different types of operation codes 
in the program. Coding in assembly language would enable 
fullest advantage to be taken of this performance potential. 
This type of overlap is greatly reduced in executing pro­
grams that contain few or no floating-point operations; a 
fact which, together with frequencies of occurrence of 
branch instructions on the order of 25% to 33%, largely 
explains the results shown for the Model 195 on segments 
12 through 17. 

reasons for high performance 
Another major reason for the high performance of the 

Model 195 is the successful overlapping of functions of 
execution elements by four functions of the instruction 
processor: (1 ) instruction fetching; (2) instruction de­
coding; (3) operand address generation; and (4) operand 
fetching. Considering these functions together with those of 
the storage control unit, the value of this level of concurren­
cy has been measured in four ways: 

1. Main storage is so well buffered by the instruction 
stack and buffer storage that, for the 17 standard job 
segments, fewer than five blocks of operands and instruc­
tions had to be fetched from main storage for every 1,000 
instructions executed. In a multiprogramming environment, 
task switching increases this average, of course. This aver­
age of five for the Model 195 should be contrasted with an 
average of about 1,080 for the 17 segments when run on the 
unbuffered Model 75. 

2. For small inner loops in programs, such as the one 

1 ZAP=ZERO AND ADD; CP=COMPARE DECIMAL; AP=ADD DECIMAL; 
SP=SUBTRACT DECIMAL; MP=MULTIPLY DECIMAL; DP=DIVIDE DEC­
IMAL 
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shown in Fig. 2, instruction fetching from the instruction 
stack (loop-mode operation in the instruction processor) 
can reduce cpu time per iteration of the loop by 20% to 
.30%, or more. Some job steps spend most of their time 
executing one or more short loops, while other steps spend 
at least a significant amount of time in them. The effect of 
loop mode accounts for some 20% of the speed advantage of 
the Model 195 over the Model 65 on Job Segment 8, the 
PDE (AD! method) segment. 

3. When instructions or operands are needed from stor­
age, excluding fetches from the instruction stack, the in­
formation required, in the case of the 17 sample job seg­
ments (Fig. 3), is found in buffer storage 99.6% of the time 
(without allowance for task switching impact). The per­
centage for a given program is determined by operand 
addressing patterns in the program. The significance of a 
high buffer hit ratio is indicated by the fact that, if this ratio 
for the Weather Model job segment when run on the Model 
195 were no higher than the 94.4% on the fully featured 
Model 8.5, the present speed advantage of the 195 over the 
85 on this segment would be reduced by 22%. The higher 
buffer hit ratio is due entirely to the new organization of 
buffer storage in the Model 195. Incidentally, this impres­
sive 99.6% average of ratios for all 17 segments reveals why 
the capacity of buffer storage is not larger than 32KB. On 
the other hand, if it had only a 16KB capacity, the speed 
advantage of the 195 over the 85 on the vVeather Model 
segment would be less than that on the PDE (AD!) segment, 
due entirely to a lower buffer hit ratio attainable with the 
smaller buffer storage. Capacity and type of organization' of 
buffer storage are equally important. 

4. Experience with the 17 job seg­
ments suggests that the effective main­
storage access time is about 165 nsec. 
For the infrequent cases, the effective 
access time might increase to as much 
as 17.5 nsec. These statistics best illus­
trate why the three-level storage hier­
archy so greatly augments the internal 
performance of the Model 195. 

Performance on branch instructions, 
to summarize, is enhanced in at least 
three ways: (1) Fetching ahead of in­
structions down branch-target path as 
well as down branch-nat-taken path; 
(2) Conditional mode of operation in 
the instruction processor permits con­
tinuance of instruction decoding and 
pipeline loading, pending resolution of 
a branching condition; (3) Loop mode 
of operation saves many cpu' cycles for 
each "branch in stack," thereby reduc­
ing the execution time of some small 
inner loops by up to 30%. 

16-way interleaving of main storage 
would tend to reduce I/O interference 
to a low level, even if main storage 
were unbuffered. The highly efficient 
buffering of main storage reduces the 
probability of interference much 
further. 

executed. 
The internal performance capacity indicated by the re­

sults just described creates an equal throughput potential 
for the ,Model 195. Case studies have been made to assess 
this potential in terms of user programs, operating system 
components, and I/O devices available in 1969; although 
the methodology will not be described here because of 
,"pace limitations. The results indicate what can be attained. 
Actual runs on the engineering prototype of the Model 195 
indicate that the throughput projections about to be de­
scribed were conservative. 

Throughput, as used here, means the work performed by 
the total computer system in executing a defined data 
processing assignment, and is measured in terms of the net 
run time for the total system in executing that particular 
assignment. A total system consists not only of a cpu and 
main storage, but also of a configuration of I/O channels 
and subsystems, a configuration of software that operates 
system components, and a problem program set-all work­
ing together in an environment of operating conditions and 
established operation procedures at a specific user installa­
tion. The throughput of the system, therefore, can vary 
widely with variations in the identity or use of the compo­
nent elements of the system or in any significant aspect of 
its operating environment. Accordingly, a fairly large num­
ber of case studies were made to assess the current 
throughput potential in terms of an attainable range of 
throughput performance, particularly for mixed jobstreams 
(as defined at the beginning of this article). The scope of 
this article pennits the discussion of only three case studies 

~.',.'.',:, .. ,f;t.·" J' 
From this discussion the three main 

application determinants of internal 
performance on the Model 195 are 
shown to be instruction mix, operand' 
addressing pattern, and ordering of 

"This, Margaret, was the System/360 Model 195 of its day." 
© DATAMATION ® 

instruction codes in the program as 
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that were quite useful in establishing a range. 
As in the early evaluation of internal performance, the 

design of a predictive methodology was required to assess 
throughput potential long before the engineering prototype 
of the Model 19.5 could be operated as a complete system. 
Fortunately, the nature of the problem did not require that 
the predictions be quite as precise as internal performance 
predictions. Yet, the only methodology considered suffi­
ciently reliable, and, therefore, the one used, required an 
even greater systems engineering effort on the part of a 
larger group of analysts. Once an acceptable jobstream had 
been constructed, it was run on each of three different 
hardware systems; a Model 65 system defined as the base 
for performance comparisons, a :Model 85 system, and a 
Model 91 system. The results of these runs provided suffi­
cient data upon which to base throughput projections for 
the Model 19.5. Each system had input-output equipment 
and 05/.360 component configurations appropriate for each 
jobstream used. 

A typical 110 configuration for the tviodel 195 consisted 
of three lIn. I 2.301 drums on separate channels and an IBM 

2.314 on a fourth channel, as well as a complement of 
assorted card, magnetic tape, and printing equipment. 

three case studies 
One jobstream, NORM, constructed in 1968 to run under 

Release 14 of 05;'360 (MVT option), consisted of 12 jobs 
from different IBl\[ customers. It was set up for execution as 
16 joh steps: 10 problem execute, or GO steps, four FORTRAN 

compile steps, one Link-Edit step, and one Sort step. The 
GO steps, whose source language was FORTHAN, required 
moderate amounts of support by I/O equipment. I/O operat­
ing time was so well overlapped with internal computing 
(cpu) time that the jobstream gene~'~:lly was decidedly 
compute-bound. Results were obtained for three job steps 
simultaneously executed (i.e., three initiators) on the 
Model 65, and five initiators on all the larger systems. Table 
2 is a summary of the results of this study, relative to the 
Model 6.5 base system. 

A second jobstream, NCL, also constructed in 1968 to run 
under Release 14 of 05/.360, consisted of multiple appear­
ances of four jobs. One job had an extremely heavy amount 

Model 
65J 

(measured) 

Throughput Ratios 1.0 

Elapsed Time (in hours) 7:25:04 

Internal Performance Ratios 1.0 

CPU Utilization 99% 

Table 2 

Model 
65J 

(measured) 

Throughput Ratios 1.0 

Elapsed Time (in hours) 8:56:30 

Internal Performance Ratios 1.0 

CPU Utilization 97% 

Table 3 
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of I/O activity, a second had a heavy amount, one had a 
light amount, and one had very little. The four varied 
enormously in execution time. Each had been made to 
appear often enough in the stream so that its subset of the 
stream required Model 85 cpu time about equal to that 
required by each of the other three subsets. The stream was, 
therefore, run as 71 job steps, all of the GO step variety. All 
were originally FORTHAN generated. All steps executed only 
a moderate amount of floating-point arithmetic. The volume 
of I/O activity was so heavy that, for high system .pet'for­
mance, two 2.301 drum subsystems were needed exclusively 
for GO step support on systems larger than the Model 65 (a 
third subsystem is desirable on the Model 195). Three 
initiators were best for the Models 65 and 85, and five for 
the Model 195. Table .3 is a summary of the results of this 
second study for the same three systems. 

The internal performance ratio of the fully-featured 
lvlodel 85 for this stream was 6 . .3 times the Model 65, which 
should make possible a throughput of six times the Model 65, 
provided more core storage was made available on that 
system (i.e., use 85K instead of 85J). The NORl\[ and NCL 

jobstreams have more recently been measured on the Model 
195 prototype. Measured elapsed times of 0:.3.3:59 for 
NOH~I and 0:4.3:51 for NCL prove that the computed 
projected times were correct. 

The. jobstream for the third study, CONGLO~1ERATE, con­
sisted of sorts, a report generator, conOL, PL/!, and 
FOHTHAN jobs. The jobstream was organized for the execu­
tion of many job steps, which include compile, link edits, 
and problem execute steps. Although a mixed jobstream, it 
was more commercial than scientific in content, with few 
heavy scientific routines even in the FORTRAN programs. In 
the stream as a whole, amounts of floating-point and 
decimal arithmetic were very light. 

The first run of the jobstream on the Model 85 resulted in 
cpu utilization of only .32% of the 2.268 seconds of elapsed 
time. Three major changes were then made. Seven mag­
netic tape drives were replaced with the faster IBM 2420 
drives, and the recording density increased from 800 BPI to 
1,600 BPI. Second, a sort was permitted to use 500K bytes 
of main core, rather than a meager 75K. Third, a more 
effective initiator-job class/priority combination was speci-

Standard 
Model Model Model 

85J 195K 195K 
(measured) (projected) (measured) 

4.4 12.9 13.1 

1:40:35 0:34:35 0:33:59 

4.5 13.2 13.3 

98% 97% 98% 

Standard 
Model Model Model 

85J 195K 195K 
(measured) (projected) (measured) 

4.1 12.2 12.2 

2:11 :43 0:44:02 0:43:51 

4.4 12.6 12.6 

89% 94% 94% 
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fied, in which I/o-hound johs were assigned high priority 
for use of three Class A initiators (two on the !\lodcl 65), 
and compute-bound jobs were assigned low priority for use 
of three Class B initiators. Clustering of active I/o-bound 
tasks was thereby reduced. Table 4 is a summary of the 

Model 
65J 

(measured) 

Throughput Ratios 1.0 

Elapsed Time (in seconds) 4639 

Internal Performance Ratios 1.0 

CPU Utilization 85% 

Table 4 

results then realized (note the 55% reduction in elapsed 
time on the Model 85) . 

These are impressive results. As of October 1969, how­
ever, circumstances had not permitted this jobstream to be 
fully optimized and the case study to be properly com­
pleted. At least four more sources of improvement appear to 
warrant investigation. One is increasing the size of tape­
data blocks and 1/0 data buffers in main core, the capacity 
for which remains in K-size storage. The same possibility 
exists for data files stored on the lB~f 2.314 disc drives. A 
second source is the splitting of critical data files between 
devices on different I/O channels. Third, the Link Pack area 
within the nucleus of the os control program could he used 

::: 
::: I 

::: I .. 
I 

::: 
::: .. 
::: 
::: .,. 
::: 
::: .. 
:: 
:: .. 
:: 

to provide location pointers to, amI/or residence for, fre­
quently used modules of the sort and report generator 
programs or COBOL and I'L/I compilers. Fourth, a peripheral 
processor might preprocess part of the workload, signifi­
cantly increasing throughput the main processor. The first 

Fully-Featured 
-I 

Model Model Model 
85K 195K 195K 

(measured) (projected) (m'easured) 

4.5 5.9 

1030 792 Not 

5.4 8.1 Available 

71% 61% 

three sources alone should make possible Model 195 cpu 
utilization of at least 80%, resulting in a throughput for this 
jobstream greater than seven times the Model 65. 

in conclusion 
No matter what types of code are presented to the cpu, 

the J\lodel 195 performs a wide range of internal operations 
at unmatched average speeds. It is equally impressive in its 
throughput capabilities, as demonstrated on three samples 
from today's world of mixed jobstreams. Operating 
System/360, in addition, makes possible the fully efficient 
operation of a complete ~lodel 195 system immediately 
upon acceptance in the user installation. • 
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THE 
CDC 7600 
AND SCOPE 76 
by Thomas H. Elrod 

[---J As Control Data Corp.'s 6000 Series computer 
line was being produced and marketed, CDC had 
already commissioned its Chippewa Falls Lab­

....... ----.-. oratory to develop a major extension of this 
already large scale system. The result was the 7600-a . 
machine geared to the vast and rapidly changing require­
ments of the seventies. 

"Distributed computing" is the basic architectural con­
cept of the 7600 system. Distributed computing attempts to 
separate the processing functions of the cpu from those of 
I/O processing and control of peripheral devices. Input!­
output .tasks are performed by separate smaller computers so 
that peripheral equipment may be located either local to or 
at remote distances from the cpu of the 7600. In an 
environment of this type, large numbers of job input and 
output stations may be physically located at the central site 
(in-house hatch processing, for example), or at remote sites. 
Peripheral equipment such as tape drives may be located 
remotely-at a tape vault, for instance. 

Coincident with the basic architectural concept of dis­
trib'uted computing is a large capacity, high-speed central 
processor structure in the 7600. The cpu is comprised of a 
memory hierarchy with 6,5K of high speed executable and 
512K nonexecutable 60-bit words, and a 12-word instruc­
tion stack which allows tight loops to be executed .without 
requiring memory fetches for instruction words during the 
loop. Nine functional units (divide, multiply, add, in­
crement, etc.) are arranged to allow parallel processing of 
different functions. The basic clock period for the cpu is 
27.5 nanoseconds. I t is also the same for the peripheral 
processor units (ppu's) which handle the I/O. 

software concepts 
CDC is building software to match the scope of the 

machine. This software is based on a design philosophy of 
providing all of a company's computing capabilities from 
one computer system on a continuous access basis. 

The software is being developed in a three-phase plan. 
In Phase 1, the SCOPE 70 system was produced to provide 

basic capability for installation with the initial hardware 
deliveries. The design criteria were simplicity of structure 
and close compatibility with the predecessor 6000 systems. 

In Phase 2, Control Data is developing a broad-based 
applications product which is aimed directly at the batch 
and remote batch market of the seventies. 

Phase 3 wi1l be the development of a system oriented 
primarily toward access through large numbers of slow 
speed terminals. 

This paper focuses on Phase 2 of this program. The 
design of SCOPE 76-one of the possible designs for the 
Phase 2 product-will be presented. 

The dominant design criteria for SCOPE 76 are concerned 
with user access; computational and data management 
requirements; response and turnaround constraints; and 
IIser confidence. 
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complicated 

User access. Large numbers and varieties of remote and 
local batch terminals will be supported as input! ou tpu t 
facilities. These terminals will be augmented with flexible 
file handling schemes and generalized operator communica­
tion methods. Conversational access will be handled by 
individual systems based at communication stations. 

Computation and data management requirements. A 
broad based application system together with flexible 
permanent file features will provide extensive computing 
and data management capabilities to both the scientific and 
business data processing user. Fast sequential I/O as well as 
multiple record access methods (random, index-sequential, 
etc.) will be available to all classes of users. Extended 
FORTRAN I/O is supported in full. Complete file privacy 
controls will be provided. 

Response and turnaround requirements. Real-time ap­
plications will be supported with "demand" access to re­
sources, fast response to external stimuli, and "guaranteed 
interval" computation. A sophisticated job scheduling and 
time-slicing mechanism will be provided to meet the turn­
around demands of the non-real-time user. 

User confidence. Insuring reliability and availability from 
the user's standpoint is a strong influence on the design of 
such a large scale system as SCOPE 76. Sophisticated perma­
nent file techniques will be provided to insure data base 
integrity. System recovery will be performed on a central­
ized basis with checkpoint/restart being aimed at the in­
dividual user. 

The development of any software system is based on and 
takes its basic structure from the architecture of the hard­
ware. The important elements of the hardware are dis-

Mr. Elrod is general manager 
of 7000 Systems and De­
velopment Div., Control Data 
Corp., with responsibility for 
design and development of 
7000 Series hardware and 
software. He has been with 
CDC for over seven years and 
has BS and MS degrees in 
electrical engineering from 
Kansas State University. 
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cussed here to provide the base for discussing the software. 
The 7600 system can grossly be described as a central 

processing unit and a number of peripheral processing units 
which interface to various stations. Some of the stations are 
physically located with the cpu and others may be remotely 
located. The stations communicate with the cpu through 
ppu's over high speed data links, with the data buffered at 
the cpu end of the data link. The stations provide a com­
munication and message switching function between the 
cpu and individual peripheral equipment. 

The cpu consists basically of four elements: computation 
section; small core memory (SCM); large core memory 
(LC~I); and I/O multiplexer (IOl\IUX). 

In the 7600, the code to be executed must reside in small 
core memory (SCM). Associated with the execution of any 
program is a set of 24 operating registers (accumulators, 
index registers, etc.) . 

Each instruction to be executed is first moved from a 
location in SCM to the current instruction word (CIW) 

register where it is decoded and interpreted by CONTROL, 

which has the funation of: 
1. Relaying commands ( from the interpreted instruc­

tion) to the one or more of nine functional units to perform 
the actual instruction. . 

2. Fetching and storing data in a parallel manner and 
moving this data between the operating registers and large 
or small core memory. 

The nine functional units are concerned with operating 
on data already in the operating registers according to 
specific hardware algorithms. The functional unit receives 
one or two operands from the operating registers, performs 
the specified algorithm, and returns the result to the spec­
ified operating register. 

The 12-word instruction stack is used to save previously 
executed instructions (up to 48 may be saved) in case a· 
branch should be made in the current instruction back to 
one of these previously executed instructions. If such a 
branch is made, the current instruction word register is 
filled from one of these extremely high speed access (82.5 
nanoseconds) instruction stack words rather than having to 
reference small core memory (302.5 nanosecond fetch) 
again. This facility allows short, tight loops to execute at 
ultra high speed. 

With the previous description of instruction flow in mind, 
it is seen that data flow, in conjunction with cpu execution, 
is from either SCM or LCM to the operating registers (where 
it is manipulated by the functional units) and then back to 
SCM or LCM. 

CPU instructions may also be executed that will effect the 
transfer of large blocks of data from SCM to LCM and vice 
versa. This transfer facilitates the buffering of files and the 
swapping of jobs. 

In order to give a complete picture of the system archi­
tecture of SCOPE 76, three perspectives will be presented: 

Agency concept. Here the system is viewed from the 
"eyes" of the system itself. The various areas of responsibil­
ities are isolated and identified. This view is very high level 
and does not consider residence or module identification. 

Job flow concept. Here the system is viewed from the 
"eyes" of a job as it travels through the system. During this 
system walk-through, the components of the agencies out­
lined in the agency concept perspective description begin 
to come into focus. In this view, the modules have still not 
been identified, nor has the component residence been 
specified. 

System layout. Here the system is viewed from the eyes 
of a system programmer. The residence (i.e., where the 
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modules are stored and executed) and execution mode of 
important components and modules will be delineated and 
the basic form of system tables will be described. 

The system (nonjob) portion of SCOPE 76 is outlined at 
this point into various areas according to responsibility. 
These areas of responsibility can be thought of as "agencies" 
and are the basic pillars in the system architecture. These 
are: physical rio, job management, logical r/o, resource 
management, information routing, and utilities agencies. 
Support for all of these is provided by the" grounds tone" or 
system control agency. 

Physical I/O agency. This agency is concerned with the 
movement of physical data blocks between various sources 
and receivers in the system. The primary paths concerned 
are from I/O station to the logical I/O agency and vice 
versa. 

The physical I/O agency is, in general, not responsible for 
or interested in the logical format of the data being moved. 
Some of the identifiable areas of responsibility within the 
physical I/O agency are: 

1. Peripheral equipment (mag tape, disc, etc.) drivers 
2. I/O interrupt processing 
3. Data channel information movement between com­

puter units 
Job management agency. This section of the system is 

primarily responsible for the initiation, advancement, and 
ter~ination of user jobs. These responsibilities begin at the 
job queue where jobs are stored waiting to be selected for 
the job management processes. These responsibilities end 
when all output files of a job are dispatched to an output 
queue waiting to be returned to the submitting user at a 
station. 

Some of the tasks of the job management agency are: 
1. Verifying that a job is in an acceptable format. 
2. Selecting jobs to be moved from the job queue to an 

executable state. 
3. Interpreting and processing job control language 

statements. 
4. Terminating jobs that have finished execution. 
Logical I/O agency. It is the responsibility of the logical 

1/ a agency to translate the user's logical I/O instructions 
into physical r/o commands to be handled by the physical 
I/O agency. 

Input operations involve the. transmission of blocks of 
data in "physical" fonnat from the physical I/O agency to 
the logical I/O agency where they are translated and deliv­
ered in logical record format to the user. 

Output operations involve the translation of logical 
record output requests into physical block format and the 
delivery of this physical data to the physical I/O agency. 

Logical I/O capabilities in the system allow the user to 
think in tenns of "logical" records (i.e., records which relate 
logically to his problem), rather than having to think about 
recording characteristics on a device such as a tape drive or 
disc pack. 

Logical I/O also provides device independence for files. 
That is, the user need not be concerned with the kind of 
device on which his file is going to reside. The system will 
handle his file in a logically consistent fashion in all cases. 
This permits the user to switch from one external device to 
another, without having to change his program. 

In SCOPE 76, special requirements are placed on the 
logical I/O agency for its components to be common to the 
entire applications base and all user routines. That is, all 
applications languages, such as FOHTHAN and conaL, as 
well as user jobs use the same logical I/O components. This 
provides a unified set of file structures for all applications 
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and facilitates sharing of files by applications. 
Some of the specific areas of responsibility in the logical 

I/O agency in SCOPE 76 are: 
1. I/O command translation 
2. Record translation-physical to logical and vice versa 
,3. Buffer management 
Resource management agency. This agency is responsible 

for allocating ai1d accounting for the system resources. 
Resources are things which are assigned to jobs or tasks 
which permit work to be done. For t4~ 7600, these re­
sources include the following: 

1, The cpu 
2. Small core memory 
3. Large core memory 
4. Mass storage 
5. Data channels 
6. External peripheral equipment 

resource assignment 
The resources of the system can generally be thought of 

in two differept connotations: dynamic and static. 
Dynamic means that allocation and de-allocation of this 

resource is a very convenient and relatively quick matter. 
The cpu is an example of a dynamic resource. It can be 
switched between two jobs which are already resident in 
SCM in less than 800 nonoseconds. 

Static means the allocation and de-allocation requii'e a 
long time to effect. External equipment such as magnetic 
tapes are' static resources because they are hard to switch 
due to the long period required for distribution between 
jobs or tasks. If one job is writing in the middle of a reel of 
tape and another job requires that same drive, considerable 
work must be done before the second job can actually 
obtain the drive. The first job will probably have to be 
completed, the tape rewound and unloaded, a new one 
mounted, labels checked, etc. 

However, the same resource can be hard to assign for 
some cases and easy to assign for others, depending on the 
allocation techniques used. Small, not necessarily con­
tiguous, areas (allocation units) of large core memory may 
be allocated relatively easily (using a table of pointers to 
keep track of which units are available, and which are 
linked together in various chains). Such a use of LGM is 
analogous to allocating disc space in units of one sector or 
track at a time and is considered dynamic resource 
allocation. 

In SCOPE 76, LCM may be shared by hundreds of jobs. To 
allocate large contiguous amounts of LCM, (i.e., a signifi­
cantly large percentage of the total available) to one job 
might require suspending many other jobs and moving 
these jobs to rotating mass storage (roll-in, roll-out). This 
action might be difficult as well as time consuming, and is 
considered static resource allocation. 

In SCOPE 76, the general job scheduling philosophy is not 
to allow jobs to begin execution unless all maximum static 
resources are available for the job to run to completion. 
Dynamic resources are continually in an overcommitted 
state and the availability of these resources is. not required 
for job selection. 

The resource management agency performs a service role 
to the other agencies of the system. When other agencies 
such as job management or system control need to allocate 
resources, the resource management agency is called upon 
to perform the task. 

Tnformation routing agency. The responsibility of this 
agency is the management of the movement of files and 
control information through the system. In SCOPE 76, only 
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three types of files are used: data files, job files and message 
files. 

A data file is one which is used and operated on by a job. 
Data files are in the form of INPUT files, OUTPUT files 
(containing the results of a computer run), and SCRATCH 

files (used for storage of intermediate results). SCRATCH files 
are returned to the system after completion of the job. 
LIBRARY and RESTART files are thought of as data files that 
are used as input to the utility agency. 

A iob file is a collection of data which specifies to the 
operating system a unit of work to be performed by the 
computer. This unit of work is called a job j.md is really 
defined by the person who submits the job to the computer. 
In a batch processing environment, a job file normally 
consists of everything between the job card and the end-of­
job indicator. A job file may contain job control language 
statements (control cards), programs, and data. 

A message file contains an interactive message that is to 
be displayed or operated on by a computer unit separate 
from the senclei'. A message file functions on a computer-to­
computer rather than a user-to-device basis such as with 
job and data files. Also, message files are considered infinite 
and each segment is treated as a logical entity whereas job 
and data files are finite and the whole file is treated as a 
logical entity. 

The movement of these files mentioned above is directed 
by control information communication blocks. An example 
is the acknowledgement of a message file segment by the 
receiving computer to the sending computer. 

Utilities agency. The responsibilities of this agency cover 
a broad spectrum. Some of these areas of responsibility 
are: 

1. Loaders 
2. File management-the access maintenance of a cen-

tralized data base. 
3. System editors and maintenance routines 
4. Dead start processes 
5. Recovery processes: failsafe; checkpOint-restart. 
6. Operator communications 
System, control agency. This agency is the basic founda­

tion of the architectural structure of the system. The rela­
tion and interface of each of the other agencies is controlled 
by the system control agency. Some of the specific tasks of 
this agency are: 

1. Cpu. switching control-the selection of the job to 
which the cpu is to be allocated. 

2. Queue management-the service of system queues. 
3. Soft\vare clock servicing-conversion of the output 'of 

the periodic hardware clock to the formats required by the 
rest of the system. 

4. Task synchronization - the supervisio~ of event 
posting. 

iob flow 
The next step in bringing the design into focus is to 

examine job flow through the system and identify which 
agencies would come into play at which points in the 
process. It should be pointed out that several components 
may comprise a particular agency. Also, these components 
may reside in different physical locations in the machine 
configuration. Each component may contain several 
modules of separate, distinct code. 

1. The physical I/O agency reads the job in at a job 
station. 

2. The infOlmation routing agency aids the physical I/O 

agency in routing the job to central where it is queued to a 
mass storage device to await scheduling for execution. 
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3. The job management agency takes over to schedule 
the job. It brings the job into core and leads it through its 
various stages of execution. 

4. The resource management agency is called by the job 
management agency in order to allocate resources such as 
SCM, LC~I, peripheral equipment, etc. to the job. 

5. During execution of the job, the job management 
agency may also call other agencies, such as the utilities 
agency (for calls to system routines such as the loader, 
compilers, etc.), or the logical I/O agency. It is also possible 
for these agencies in turn to call another agency. For 
example, the logical I/O' agency calls the physical I/O 

agency and vice versa. 
6. At the end of execution, the output files are queued to 

a mass storage device to await routing back to the job 
station. 

7. The information routing agency aids the physical I/O 

agency in routing the completed output file (s) to the 
designated destination (s) . 

8. Finally, physical I/O is called to output these files to 
the desired peripheral equipments. 

Iterative walk-throughs. As seen in the previous discus­
sion, jobs in SCOPE 76 come from input devices, are queued 
to mass storage and later executed and the output files sent 
to an output queue where they await transmission to output 
devices. 

Additional "walk-through" sequences will be given for 
various sections of the system to permit some of the com­
ponents and subcomponent. structures to come into view. 
Two specific processes will be focused on: 

1. Job input and output file queueing and dequeueing. 
2. Job management execution sequence. 
Joh file queueing/dequeueing walk-through. The follow­

ing steps are necessary: 
1. Physical I/O performs the actual input from the hard­

ware device at the station. 
2. The file router component of the information routing 

agency aids the physical I/O agency in moving the job file 
between the station and large buffers in LCM. 

3. The data manager component of the logical I/O 

agency operates on (interprets, decompresses, etc.) the 
data in the LCM buffer and tran~lates this data from physi­
cal blocks to logical records and delivers these records to an 
SCM buffer for the job verifier component of the job man­
agement agency. 

4. If the job verifier accepts the format of the job file, the 
data manager is called to translate the logical record to the 
physical blocking format of the system mass storage device. 
The data manager then moves this translated data record to 
LCM buffers. This buffering is necessary in order to mini­
mize the number of accesses (and therefore repositionings) 
of the mass storage device. 

5. When the LCM buffer is full, the physical I/O agency 
is called along with the file router to move the file to the 
mass storage device. 

Job management walk-through. The job management 
process walk-through identifies the following components: 

1. Job verification-component concerned with the verifi­
cation of the job format. (Is the account card, resource 
statement, etc. correct?) , 

2. Job entrance-component concerned with the qualifi­
cation of jobs to be selected as candidates for cpu execu­
tion. Subcomponents of job entrance are job staging, job 
scheduling and job initiation. 

a. Job staging-responsible for the moving of a job be­
tween various stages of selection candidacy. Jobs are 
event-synchronized with other jobs and resource-
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synchronized with removable volumes (tapes, disc packs) . 
b. Job scheduling is dependent on resource availability 
and priority. Essentially, the execution candidates are se­
lected as the highest priority jobs whose resources (cirives, 
LCI\I, SC::\I basic job area) requirements can be satisfied. 
c. Job initiation-component concerned with the house­
keeping required to introduce the job as a cpu execution 
candidate once the job has been selected. 
3. Job advancement-component concerned with the in­

terpretation and system execution of the job control lan­
guage used to specify the action of each job step. Some of 
the specific tasks here are library loading and the mounting 
coordination of removable volumes. 

4. Job termination-component concerned with the 
housekeeping required to remove a job from the system after 
the job has completed. 

system layout perspective 
The operating system is readily divisible into two clearly 

distinct parts with respect to physical layout: central and 
stations. The physical layout of the central side will now be 
considered. 

The agency and job flow perspectives do not clearly 
depict the final form of the implemented system. These 
perspectives ignore performance characteristics and hard­
ware constraints, for the moment, in order to visualize the 
system structure from a gross point of view. These perspec­
tives give a picture of the system "from the top down." That 
is, the system is described in a hierarchical fashion starting 
from very general concepts to more specific ones. 

Before describing the actual layout of SCOPE 76, a discus­
sion of the system "from the bottom up" will be given. Here 
the basic framework structures of the system will be de­
scribed. The final layout of the system is described as how 
the various components and subcomponents described in 
the agency and job flow fit into these structures. The final 
form of the system is then seen when the "top down" and 
"bottom up" descriptions meet. 

Residence considerations. As outlined in the hardware 
description, all cpu code must execute in SCM. Because of 
this, SCI\! is considered a precious system resource and, 
therefore, one of the design objectives of SCOPE 76 was to 
keep the amount of SCM required by the system to a 
minimum. SCl\I is 65K words long. The I/O hardware buffers 
in low SCI\! take up 4K words. A system resident limit of 4K 
words was established providing 57K words of SC::\I for user 
job execution. 

To achieve this limit, the system resident was structured 
to use overlays in all areas except the most time critical. 

Execution state considerations. The execution code in the 
cpu is controlled by system selection of the mode of execu­
tion. These modes are determined by the hardware and are 
used to control response to interrupt and permissible exit 
addresses. 

The 7600 cpu can execute in two basic states: 
1. Interruptible-processes executing in this state are 

subject to I/O interrupts. 
2. Noninterruptible-processes executing in this state are 

not subject to I/O interrupts. 
Within either of the above two states, two substates can 

be selected. 
1. Controlled exit-processes executing in this subs tate 

can select the process which will execute next. 
2. Uncontrolled exit-processes executing in this substate 

can only return to the process that preceded their execu­
tion. 

Together, these states allow a process to run in any of 
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CDC 7600 AND SCOPE 70 ... 

four pelmutations of the above states. 
1. User mode-user jobs execute in this mode. The pro­

cess is interruptible with uncontrolled exit. Certainly, user 
jobs must be totally under control of the system and this 
execution mode insures such control. These processes may 
not lc)ck out I/O interrupt servicing and are only allowed to 
give control of the cpu back to the process that originally 
gave control to them . 
. 2. Interrupt mode-When an interruptible process is 
~xecuting and an I/O interrupt occurs on some channel, 
control is transferred directly to sp~cific routines to process 
the interrupt. These processes must be noninterruptible 
(dictated by 7600 hardwai'e constraints). 

It is desirable to blend the processing of interrupts into 
normal system and user job execution as much as possible. 
The concept used in SCOPE 76 is to execute the interrupt 
handlers in an uncontrolled exit substate so that control will 
return immediately to the process that was executing at the 
time of the interrupt. This minimizes the overhead of servic­
ing interrlJpts, since the cpu is not required to do any 
software scheduling. . 

.3. Transfer mode-The major portion of the system task 
servicing cannot be handled in either of the user or inter­
rupt modes. These tasks are of such duration that they must 
be interruptible in order "that I/O tasks can be adequately 
serviced but they are of such a control natur~ that the 
controlled exit state must be used. 

4. Monitor mode-There are some tasks in the system 
that must be executed in rlOninterruptible state with con­
trolled exit substate. This section of the system provides the 
balance necessary to keep the system running in a pre­
dictable fashion. 

Timing requirements. In order to meet the external re­
quirements of the system to respond to external stimuli (in 
less than 125 microseconds), the time spent in nonintel:­
ruptible mode has to be minimal. 

Effective use of the hardware requires interrupt handlers 
to execute in noninterruptible mode. To meet time critical 
response requirements, the interrupt h~1lldlers do not exe­
cute for more than 10 microseconds. Interrupt handler code 
resides in SCl\1 so it is not necessary to load an overlay from 
LGM to execute this code. 

The frame\vork of the ceptral operating system is now 
described with the above considerqtions and restrictions in 
mind. ' 

Job structure. First, due to the requirem'ellt:; that non­
interruptible mode be ml~limalfy used; it is c,e'ar that user 
jobs which will be in executio l1 most of tli~ time must 
execute in SCM in user mode (interruptible· ~vi!.h uncon-
trolled exit). Ii; 

Intcrmpt handlers structure. Routines to process exter­
nal I/O interrupts must be executed in different execution 
modes than the user jobs. These processes, known as inter­
rupt handlers, move data to and from special buffers in SCM 

th,lt are connected to' hardware channels to the stations'. 
Data is moved from the SCl\1 buffers to and from larger LCM 

buffers. 
As mentioned previously, it is imperative that the inter­

rupt handlers minimize their execution, due to the fact that 
their execution in noninterruptible. For this reason these 
processes are coded to 'move data between LCl\1 and SCM 

buffers al1d then to i~mediately return to the interrupted 
program. Th~s procedure is sufficient in normal ~ontiliuous 
transfer of data between the stations and central. 'Other 
cases, such as buffer overflow or end of transmissi~n, requir·e 
more than simple data movement. The fact that these cases 
may require lengthy processing dictates that this processing 
must be handled outside the interrupt handlers. 
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To provide for system task processing, a separate struc­
ture of the central system was designed. It is called the 
executive structure, due to the executive nature of the tasks. 
The processes in this structure perform the major portion of 
the tasks of the information routing agency, the resource 
management agency, the job management agency, and 
much of that of the physical I/O and system control. 

In order to distinguish between these tasks by priority, 
they were grouped into three substructures or levels. These 
separate substructures are: 

El-This level performs basic job management and re­
source management tasks, as well as system control and 
information routing. This portion of the executive structure 
executes with the lowest priority. 
E2~ This level is concerned with physical I/O processing. 

The tasks are related to the start-up termination and special 
case handling of I/O requests to the physical I/O agency. 
This section runs at a higher priority than the El level in 
order to give precedence to the flow of data through the 
system. 

E3-This level services real-time and time critical tasks. 
For this reason, E3 runs at a higher priority level than 
either E2 or E1. 
Since modules in these structures may be called to service 
more than one task at a time, the levels are queue driven. 

System, interchange. In order to provide an orderly state 
of execution flow between the various elements of the 
system, a separate structure was required. This structur~, 
the system interchange, is one of the basic parts of the 

"If only we could get it to work, it could give us the 
answer to why it won't./I 

~. DATAMATION CFt 
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system control agency and it runs in monitor mode. 
Modules in this structure are called by the interrupt 

handlers and other components whenever it is necessary to 
add an entry to any of the executive queues. The basic task 
of the system interchange is to queue these requests and 
then to select the next task for cpu execution. 

Job supervisor structure. Because of centralization re­
quirements, the data manager component of the logical I/O 

agency is designed to run as a separate module from the job 
it is servicing. Due to the responsibility of mapping logical 
orders into physical addresses, the data manager has wider 
access privileges to system information. That is, data man­
ager reads and writes in SCM and LGM areas that are not 
accessible to a user job. These considerations require that 
data manager execute in a separate system structure than 
the user job. For this purpose, a separate system structure is 
used-the job supervisor structure. 

In the job supervisor, tasks such as in the data manager 
are executed in a job oriented sense, yet with the privileges 
of system modules. Each job has an associated job super­
visor structure. These two structures are juxtaposed to 
facilitate swapping (the job supervisor is swapped out with 
the job). Modules that execute in the job supervisor use a 
separate set of operating registers and memory bounds than 
those used by the associated job. 

In addition to the data manager, many job-oriented tasks 
such as the job initiator, job advancer and job terminator 
execute in the job supervisor structure. 

detailed architectural overview 
The final system will now be summarized with emphasis 

on core allocation and code residence. 
SCM organization· is basically in three parts: 
1. I/O section-area dedicated by hardware for input 

and output I/O buffers and the corresponding exchange 
jump packages. 

2, System section-used for system overlays and tables. 
This section is a permanent part of the operating system 
and is never moved during system execution. 

3. User section-available for user programs. 
LCM organization is basically in two parts: 
1. System section-used for permanent storage of system 

overlays, for various system tables and for allocatable sys­
tem buffers. 

2. User section-used for job image areas (for swapping) 
as well as job-related system tables and user direct access 
areas. 

Only one program at a time is executed in SCM. The 
entire SCM object program field may thus be used for each 
program. Data is read from the input file in LCM and results 
are stored in an output file in LCM. If the amount of input 
and output data is small, the job may be run to completion 
in one execution interval. If job execution is delayed by 
buffer size or by intelmediate file references, the program 
code is returned to LCM and another job uses the SCM while 
buffer data is transferred to (or from) LCM. 

SCOPE 76 completes the concept of distributed computing 
by providing a sophisticated time critical component of the 
system control agency. The time critical component main­
tains ultimate control of the cpu and directly links transfer 
of data and execution of computational tasks to events 
detected by a real-"time I/O station. The time critical com­
ponent provides for priority execution of computational 
tasks within a job and for the allocation of the cpu between 
jobs to guarantee computational intervals. Real-time re­
sponse is considered at all levels of the system design to 
ensure minimum switching time between non-real-time and 
real-time processing. 
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, A FASTER DATALINE STRIP PRINTER 
FOR EVERY TERMINAL APPLICATION 

MODEL 3064-M 

Mobile Strip Printer. 
Printout in police cars, 

buses-any moving vehicle. 
Compact. 100 million 

maintenance-free 
operations. 64 large 
characters (ASCII). 

Desk Top Strip 
Printer prints out more message in less line time. Minimum 
100 million maintenance-free operations. Small size, but 
64 large characters (ASCII). 

Portable Printing Terminal. Perfect 1/0 for computer time­
share users, salesmen, engineers. Operates through any 
standard dial telephone. Includes an integral 103-type 
modem. Typewriter key-
board. 100 million main-
tenance-free 
operations. 64 
large characters 
(ASCII). 

181 so. BORO LINE RD., ,KING OF PRUSSIA, PA. 19406 • 215/265-6340 

WATCH THE STRIPPERS AT SJCC. BOOTH NO. 50003. 
r-----'-'-'--'-'--'-'------------
I DATAIIN!, 
II Most interesting! 

I 
Tell me more, per 
my checkmarks. COMPANY _________ _ I 0 Model 3064-M AD 0 RESS ________ _ 

I D Model 3064-C CITY I 
I 0 Model 3064-DT STATE ZIP I L ______________________ ~~~~~ 

NAME ______________________ _ 

TITLE ____________ _ 
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DDD 
RIXON 

DDD 
SJCC 

Booths 2103-04 

A unique 
concept 
in oem 
modems 

Customized OEM 
modems to 1800 bps. 

Based on an entirely new concept. 
You get exactly what you ask for. 
And you pay for only those 
functions you require. 

One card prototype modems 
can be delivered within eight weeks. 

Experience counts. 
It means you can 
count on Rixon. 
The Data Communications People. 

000 
Rixon Electronics Inc. I an affiliate of United Utilities, Incorporated I 2120 Industrial Pkwy., Silver Spring, Md. I (301) 622-2121 RIXCN 

ODD 
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Georgy Porgy 
Putting pi 

In his program ,vondered why 
All his data wept astray 

Out went Georgy's resume. 

Old Ken Cole 
vVas a very old soul 

And a very old soul was he 
He programmed the ENIAC 
And he programmed the 650 

And he programmed the UNIVAC III. 

Peter, Peter 
E-D-P-er 

Kept a job about a year 

Little Jack Horner 
Sat in the corner 

"'ith Burroughs, Adage, Labs of Bell 
GE, NIitre, Honeywell. 

Eating his peripheral pie, oh 
He input his thumb 
And output a plum 

And said "-VVhat a good toy is 1/0" 

j\/Iary, Mary 
Quite contrary 

How does your program flow? 
V\Tith lots of loops 
In nested groups 

And neat arrays all in a row. 

Jack Spratt 
At FORTRAN spat 

His wife thought COBOL mean 
And so between the two of them 
They brought home lots of green. 

Hey, diddle diddler 
The cat and the bit-fiddler 

The cow jumped to a routine 
The little DO looped to see such sport 
And the disc ran around in the scene. 

Humpty Dumpty had a Spring ball 
Humpty Dumpty had a great Fall 

But all the king's horses 
And all the king's men 

\Von't get him to Atlantic City again. 

-EDMUND CONTI 
~OOOOOOOOOOOOOOOOOOOOOOOOOOOOOoooooooooooooooo 

One, two 
Continue my DO 

Three, FOR­
TRAN's a bore. 

Jack and Jill 
vVent up the hill 

With great antiripating 
Jack came down 

And with a frown 
Gave up computer dating. 
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machines that make data move 

data's 
""ait-Iess 
""onder 
Hold tight. It's Teletype's Inktronic® 
terminal. A data terminal many 
times faster than the ordinary page 
printer. Zaps 1200 words to the 
page per minute. Electronically. It's 
another answer from Teletype R&D 
for moving data economically at 
high speed. 

* * * * 
Off the ground and moving: Ink­
tronic terminal. A space age termi­
nal that doesn't tinker with time. 
And one time won't tinker with. 
Moves data on-line at 1200 wpm. 
And will have higher speed capa­
bilities for tomorrow. Helps you 
get more in and out of the com­
puter practically. And monitor high 
speed, tape-to-tape systems with 
new ease and economy. The line 
includes the KSR (keyboard send­
receive) set shown here. And an 
RO (receive only) set. An ASR (au­
tomatic send-receive) set is coming. 

April 1970 

Printing's unique space walk 

The Inktronic terminal is different. 
There's no type-box. Prints th rough 
electrostatic deflection. Ink literally 
leaps to the page to form a charac­
ter. For ink droplets carry a nega­
tive charge and are drawn to the 
page through a series of electrodes 
that cause it to trace out'the shape 
of the character called for. Each 
character is made up of a number 
of dots. 

No waste space 

Inktronic terminal doesn't kill time 
or waste space on "fill" characters 
or buffer storage. It prints only the 
characters called for. Cleanly. And 
puts them on the line where you 
want them. You can print one char­
acter as readily as a few words or 
an entire line. 

In orbit with ASCII 

Inktronic KSR will generate up to 
128 code combinations and can 
print 63 alphanumerics. Take your 

CIRCLE 56 ON READER CARD 
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choice of an RO set with 5-level 
or ASCII cooel or a KSR set with 
ASCII. 

Keeps data tracking at less cost 

The Inktronic terminal uses ordi­
nary teleprinter paper. Inexpensive 
paper. A standard 81/2 inch wide 
roll provides about 400 feet of data 
space. The ink Inktronic terminals 
use is inexpensive, too. One pint 
will deliver up to 15 miles of data. 
With a 1200 wpm capability these 
are important points to consider. 
Maintenance? Really low. The ink 
supply and guidance system has 
only one moving part. And you get 
more data on and off line faster 
which means greater economy, too. 

The Inktronic is one of many excit­
ing moves being made by Teletype 
R&D in moving data at very little 
cost. If you would like more infor­
mation, contact Teletype Corpora­
tion, Dept. H1D. 5555 Touhy Ave­
nue, Skokie, Illinois 60076. 
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MORMONS your family tree 

ADAPT COMPUTERS 
."1 

TO GENEALOGY 
by Hoyt Palmer 

D 
THe era of electronic data processing has ex­
panded beyond the conventional and has in­
vaded the unlikely field of genealogy. 

.. _,.,_.,,_ .. ,,- The "Mormon" Church, officially titled The 
Church of Jestis Christ of Latter-day Saints, has been using 
the computer almost since electronic techniques became 
adapted to statistics, but it was only in 1962 that the 
church's Genealogical Sbciety began an experimental pro­
gram to see if data processing could be used for genealogy. 
Th,e experiment proved successful, and the society has 
moved mdre and more into electronic data recording until 
now almost a11 the processing of genealogical information 
has been adapted to computerized techniques. No way has 
yet been foimd to adapt the computer to actual research 
work, b~t even this may develop in time. 

Because the society has been sponsored from its begiil­
ning by t,he church, an explanation of its purposes and 
motives becomes necessary to show how the society oper­
ates. Members of the Mormon Church have the same inter­
est in their ancestors as do any other people. But they ar~ 
spurred additionally by their l~elief that all persons who 
ever have lived or ever will live on the earth will, through 
the gift of resurrection provided by Jesus Christ, live agaIn 
as eternally existent immortal beings-each with the same 
personal identity by which he was recognized. while here 
upon the earth. 

Tliey also believe in the continuity after death of the 
family relationships that exist here, but claim that this can 
be assured only through ordinances of hinding or "~ealing" 
of famili~s into eternal family relationships. Similarly, they 
accept literally the statement of Christ that no one can 
enter the Kingdom of God without haptism. Billions of 
individuals and families have lived and died without ever 
accepting Jesus Christ or knowing anything about these 
scriptures or ordinances. 

As an adjunct of this belief, justice demands that all those 
who have died must have the same opportunities as those 
who live now. The Mormons claim, through devine restora­
tion, the same authority that was given to Peter-that 
whatsoever he should bind on earth should be bound in 
heaven-and claim the use of this authority on behalf of all 
who ha,:,e F{red before, by providing these ordinances of 
sealing for them-the living being proxy for the dead. This, 
they 'point out, is in keeping with the statement of the 
Apostle Paul, who refers to baptism of the dead as a proof 
of the resu~rection, as recorded in I Corinthians, chapter 15. 
These ordinances, vicariously performed for the dead, are 
performed in temples built for this purpose. There are 
presently 13 beautiful and magnificently designed temple.'> 
in operation-four located in Utah, two in California, and 
one each in Idaho, Arizona, Hawaii, Canada, England, 
New Zealand, and Switzerland. Two more are projected in 
Utah, and one in vVashington, D.C. 

This, in brief, explains why the Mormons have such a 
compelling interest in gathering the records of their ances­
try. The long-range goal of the Genealogical Society is to 
eventually, by means of a worldwide microHlming project, 
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gather into its huge Granite Mountain Records Vault the 
records of as many identifiable names as can be found in all 
areas and nations of the world, and to make these available 
for tabulation into the computer. This will eventually run 
into billions of entries. The task of processing and recording 
this tremendous bulk of information by manual means 
would border on the impossible, and the filing problem 
would become so unwieldy as to be entirely impractical. 

The Genealogical Society had a modest beginning on 
November 21, 1894, with its first library housed in a single 
room, lined with donated books of genealogy, and with a 
few tables and chairs, an administrative desk, and an old 
wood-burning heater to keep the place warm on cold days. 
In November, 1969, when the organization celebrated its 
diamond jubilee, it was recognized as the largest genealogi­
cal organization in the world. The main library, located in 
Salt Lake City, is complemented by 90 branch libraries 
scattered throughout the United States, including Alaska 
and Hawaii, and in Canada, Mexico, and New Zealand, 
with more branches being planned in many locations. The 
society presently employs 525 persons at its headquarters 
in Salt Lake City, and, since it is a nonprofit organization, 
the payroll, maintenance, operations, and services of the 
organization are all underwritten by the sponsoring church. 

Prior to 1962 all genealogical information was received 
from patrons who did their own research, or hired it done, 
and these records were examined, evaluated, and then 
typed onto standard forms. These were then sent to the 
church's temples for the ordinances to be performed vicar­
iously for each person. When the ordinances were com­
pleted, the records were all filed and made available to the 
public. , 

A huge index of more than 37 million individual names, 
each filed on an index card with the identifying information 
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for each person, was maintained in a huge file termed the 
Temple Records Index Bureau (TIE). This file was ar­
ranged into areas, by countries or other appropriate area 
divisions, and also alphabetically, by surname and date 
arrangement (Fig. 1). 

Another collection, comprised of family groups records, 
was maintained between 1942 and 1969, and is now posted 
in binders, called the Church Record Archives. This 
archive, containing more than 6 million family groups is 
located in the main building of the society's main library, 
where the binders are accessible to anyone who desires to 

Fig. 1. Temple Records Index Bureau (TIB) files. 

look through them. A rapid copy service is provided for 
making copies of any sheet desired. 

To meet the society's objectives, a microfilming program 
was begun in November of 1938. Since that beginning 
microfilm operations have mushroomed until there are pres­
ently 80 cameras operating in 15 countries, and the pro­
gram continues to expand. 

The negatives of this enormous collection of microfilmed 
records are stored in a great tunnel complex blasted in the 
base of a solid granite mountain near Salt Lake City, Utah 
(Fig. 2). This huge Granite Mountain Records Vault of the 
Genealogical Society presently contains more than 700,000 
(100-foot) rolls of 32mm microfilm-which collectively con­
tain an equivalent of more· than 3 million ( 300-page) 
volumes of genealogical information. The figure of 700,000 
rolls of developed negatives is. by no means static, as more 
film is arriving and being developed at the rate of approxi­
mately 4,000 rolls of film each month from many nations of 
the world. 

No cutoff point is anticipated until all possible records 
available have been filmed and added to this already im­
mense genealogical treasurehouse. The capacity of this film 
storage facility is figured between 5 and 6 million rolls of 
microfilm, and the vault can be expanded if necessary 
through further excavation. 

The films are deposited in huge cross-storage tunnels of 
the vault, in cabinets constructed with a specially designed 
power lift to provide access to the upper sections of the nine­
foot-high tiers of cabinets. 

The first step toward computerizing genealogy was taken 
in 1962, as an assignment to a corps of typists to copy 
genealogical data from filmed copies of English parish 
registers onto cards, each card containing the complete 
identifying data for one person. This data was then Flexo­
typed onto paper tape in the form of machine-punched 
code, which was fed into the computer, and the information 
then electronically recorded on computer discs and/or tape 
(Fig. 3). 
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The tremendous reduction in weight and space as storage 
factors will play no inconsiderable part in the change to 
computerized genealogy. The present 35 million cards in 
the TIE index occupy 871 file cabinets, totaling approxi­
mately 900 lineal feet of floor space, and represent a 
combined weight of about 85 tons. 

U sing one billion card entries as a projected sample 

Fig. 2. Granite Mountain Records Vault. 

Fig. 3. Reels of computerized data stored on magnetic tape. 

figure, the card file system would require an estimated 
25,000 cabinets, weighing nearly 2500 tons, and extending 
a distance of about four and three-fourths miles. These same 
one billion entries on computer disc storage, placed on shelf 
racks of comparable height to the card cabinets, would take 
up only about 700 lineal feet of space-or, on tape reels, on 
similar racks, the required space would be less than 100 
lineal feet. 

The final big step t? electronic processing of almost all of 

93 



COMPUTERS TO GENEALOGY ... 

the genealogical data submitted to the society began Octo­
ber 1, 1969. Since that time only a few specified types of 
records continue to be processed manually. These include 
Polynesian, Oriental, and some Medieval European records, 
which require special manual evaluation and handling in 
order to provide sufficient information for complete identifi­
cation. 

Parish registers are perhaps the most lucrative source for 
genealogical information for time periods beyond the past 
100 years or so. English parishes were selected first, and 
many of these records are written in very old script. To be 
sure the difficult Old English writing is correctly copied, a 
controlled extraction program was developed. Two girls 
separately read and copy the information contained in one 
of these registers, making an "A" and a "B" copy of each 
entry. This extracted information is then Flexotype coded 
from the cards onto paper tape and this is fed into the 
computer in what is called a "match/merge" process. If the 
two copies of the same entry coincide, they are "merged" 
into a single output entry. If the "A" and "B" copies 
disagree, the computer prints hoth copies as entered and a 
new study is made of the original source to determine what 
the correct reading should be. The corrected information is 
again coded back into the computer. 

Printed card entries of each name with its identifying 
information are sent to the Temple Records Index Bureau 
(TIll) and checked to determine whether the ordinances of 
sealing have been previously perfOlmed in the temples. If 
they have been, the dates of these ordinances are written on 
the printed card in pencil, amI this information is entered 
into the computer as a permanent record. If the ordinances 
have lIot been performed, the computer prints out the. 
namcs OlltO sheets that are then scnt to the temples for the 
ordinances to be performed. 

Parish registers that are more easily read are Flexotyped 
directly from the registers onto the paper tape, for coding 
into the computer by a corps of 29 Flexowriter operator:;. 

Names researched and sent in by patrons are submitted 
on special single entry forms provided by the society, and 
the information is Flexotyped directly from these entry 
forms. 

Under the recently launched computer pn;)gram the 
genealogical data will eventually be far greater than that in 
the present archives and indexes, and this data will he 
made available for study or reference through disc-pack 
and magnetic-tape storage. The data on these discs and/or 
magnetic tapes is coded into the computer on both a 
geographical and surname basis, and a coded record is 
maintained, defining just where on any giv'~n record or tape 
reel a specific entry may be found. This makes possible 
almost instant recovery of the information pertaining to any 
individual desired. 

Through this method it is anticipated that, in the not too 
distant future, research as gathered hy patrons or persons 
anywhere in the world-may he checked against the com­
puterized records alreadv recorded to determine whether or 
lIot an individual is a pm:t of any particular family unit. 

The computer program for the Genealogical Society is 
not specifically operated by the society, but is under the 
supervision of, and coordinated with, computer operations 
for other departments of the church, such as membership, 
finance, building, transportation, education, missionary, etc. 
A new Model 6.5 computer was recently added to the IBM 

system .360 Model.50 in use for the past 6everal years. 
The society makes every effort to assist all persons who 

have a desire to trace their ancestry. Classes are given 
periodically in methods of research for tracing ancestry in 
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the various countries of the world. Assistance and instruc­
tion in research includes everything from basic courses to 
technical texts, brochures, pamphlets, and specific instruc­
tion by specialists in various fields. 

The society also assists in training researchers, gives 
accreditation to those who qualify, and supplies the names 
and addresses of these researchers to anyone requesting 
them. 

A permanent research staff of international specialists 
devotes full time, including considerable travel to all parts 
of the world, searching out and developing new record 
sources. These specialists author or compile valuable and 
informative papers and explanations on the type and avail­
ability of records pertaining to their respective areas. These 
papers are available on request through the Genealogical 
Society at nominal cost. 

A complete dictionary card catalog of all library holdings 
is provided at the main library and is also on film at all of 
the branch libraries. This catalog provides descriptions of 
all of the volumes of printed matter acquisition ed, plus an 
index by subject and locality of the entire microfilm collec­
tion. This film index is also available at all of th, hranch 
libraries. Copies of any desired films are available for study 
or research through application at the main or any branch 
library, subject to a stipulation that they are not to be taken 
from, or used outside, the library. Filmed copies of the 
computer printouts are also made available to the public in 
any of the branch libraries (Fig. 4). The original printouts 
of the computerized information remain at the main library 
in Salt Lake City. 

An indication of the extent of the current use of the 
society's facilities is evidenced in the approximately 10,000 
persons who register at the main library in Salt Lake City, 

Fig. 4. Computer parish register printouts. 

and 1.5,000 who make use of the branch libraries each 
month. The facilities and services are not limited to mem­
bers of the Mormon Church, but are available to people 
anywhere who desire to trace their ancestry. 

At the present time, names submitted by genealogists 
and patrons of the society are entered into the computer at 
a rate of 1 to 1.5 million per year. The society is constantly 
on the alert for new methods which may speed up any of 
their processing procedures and it is anticipated that, 
through use of the scanner or some other means not yet 
fully developed, the rate of incoming genealogical infOlma­
tion may increase to many millions of entries per year. All 
the information thus gathered will be stored on microfilm 
and/ or on computer magnetic tape or disc-pack recoverable 
storage, as well as the printouts that will come from the 
computer as time moves on. • 
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All modesty aside, we think our new ""0"·".""·0·000·."0··.,,····.0'0'."00'0"7·,,'0·,.,,,,,,,"'.'0'0'.""','0".0,"0,,"',""0,'''.'''''0,''0'0',0'''''''',',","".' accommodate form widths from 3112 to 
Data Printer V-132 variable-width 19112 inches. 
Medium Speed Printer is just a cut Units include: 600 LPM printer mech-
or two better than anything you're anism; pedestal mounted electronics, 
likely to see at the SJCC. In fact, we with a single-line memory; and 8 or 12 
think it's the best printer at the entire channel Vertical Format Unit on the 
Conference. (Except for our other F-132 and V-132. Sound deadening 
printers, of course!) enclosures are also available. You can, 

Our new V-132 incorporates the of course, purchase mechanisms only. 
same dependable operational and Why not call or write us for addi-
design characteristics as our popular tional information? Better yet, drop 
F-80 and F-132 models, but with one over to our booth (and a few others) at 
important difference: the V-132 will the SJCC where our pride is showing. 

Data Printer Corp 
225 Msgr. O'Brien Highway / Cambridge, Ma. 02141 / (617) 492-7484 

Western Regional Office: 637 W. Commonwealth Ave./Fullerton, Ca. 92632/(714) 871-7665 

April 1970 CIRCLE 27 ON READER CARD 95 



The case for computerized selling 

Our case rests on the premise that it's better to close the order today than next 
week. Especially if the only reason for another call is your salesman needing 
more information - a technical analysis or a payment schedule -
u,-,~.~~~u~~~ng stored in your computer. r case hasyour salesman 
getting that data right at e customer's des t away. 
He dials your computer. Pecks a few times at a simplified 
alphanum oa I ate gets ,back a full-page 
report. Accurately. With carbons. And has every reason to 
get the order today. case is the se -contained PortaCom. 
It weighs under 30 poun s an tra everywhere. It's yours 
for $95 a month including maintenance. Or buy it for $2,450. Less in quantity. 
Try PortaCom. Make it your test case for computerized selling. Or see it at SJCC. 

DATA PRODUCTS 
systems division 6219 De Soto Avenue/Woodland Hills, California 91364 CIRCLE 53 ON READER CARD 

U.S. Sales Offices: Atlanta 404/633·6367; Boston 617/237·1950; Chicago 312/325·6630; Cleveland 216/464·1848; Dallas 214/231-8265; Detroit 313/357·0366; 
Los Altos 415/941-3933; Los Angeles 213/483·7054; Miami 305/891·4644; New York 212/532·9504; Philadelphia 215/884·1885; Pittsburgh 412/687-1700; 
Rochester 716/436·7410: St. Louis 314/644·3450; San Francisco 415/421·9375; Seattle 206/228·2440; Washington 301/652·8120. Europe: Paris 533.47.79. 



THE lasers 

FUTURE ROLE 
OF MAGNETOOPTICAL 
MEMORY SYSTEMS 
by R. P. Hunt, T. Elser and I. W. Wolf 

r--·_ .... ·· .... _ .. --.. 1 To be acceptable from an operational and 
I economic viewpoint, a new technology must 
I provide characteristics which exceed t~e present 
l .... _. __ ...... _, state-of-the-art cost base and operahonal per-
formance. It is expected that any new mass storage tech­
nique should improve significantly on packing density an? 
data transfer rate, and should also provide a system reli­
ability at least comparable to existing standards. In addi-

MIRROR 

TRANSPORT 

Fig. 1. The laser beam recording-magnetooptiC readout 
system. 

tion, the new technology should show long-life storage and 
involve no special environmental requirements. Finally, an 
erasable medium would be desirable. 

It appears that an optical memory system utilizing fo­
cused laser beams to establish basic resolution may meet the 
above objectives by providing an order of magnitude im­
provement in packing density. 

Of all the available mechanisms likely to meet the storage 
requirements, only magnetic surfaces are versatile enough 
for consideration at this time. Magnetic films offer high 
density, eras ability, low cost, easily controlled characteris-
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tics-which are amenable to production-and the ability to 
be deposited on a variety of rigid and flexible substrates. 

Research at Ampex on laser beam writing and magneto­
optic readout indicates performance characteristics that 
may challenge present oxide disc, drurn,and tape systems. 
Sufficient progress has been made" on all aspects of mag­
netooptic storage to demonstrate 0l;J. d .laboratory prototype 
memory system feasibility for on-line storage. . 

The basic magnetooptic storage system, Fig. 1, consists of 
( 1) a light source, (2) optic system, (3) magnetic storage 
medium, (4) light polarization detection system, (5) scan­
ning system, and (6) tracking system. 

Light, directed and controlled by an optical scanning 
and tracking system, interacts with a magnetic storage 
medium which is manipulated by a·transport system. 

Writing information in the medium is accomplished by 
using the light source in a "high" intensity mode together 
with an applied magnetic field to switch the magnetic 
medium. The intensity of the laser light causes locai heating 

(continued on p. 98) 
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of the magnetic material which decreases the threshold for 
magnetic switching. A hit is written when the magnetic 
field supplies a torque which "switches" the magnetic ma­
terial in this hot region in the appi'opriate direction. 

Reading is accomplished by use of the longitudinal Kerr 
effect with the light source in a "low" intensity mode. The 
Kerr effect results from interaction of the optical radiation 
incident on a ferromaglletic mirror with the magnetization 
of the material. A component of radiation is generated at 
the mirror surface which is normal to the incident polariza­
tion state, thus causing an apparent rotation in the plane of 
polarization. The sense of this rotation is governed by the 
direction of the magnetization. 

Attempts have been made since the early 1950's to 
exploit these effects for the readout of magnetically stored 
data. Until recently llune of these attempts demoIlstrated 
much promise because of low signal-to-noise ratio during 
readout. In fact, in the late 1950's, the process was written 
off by investigators because of the small Kerr rotation 
achievahle at that time. The present improvement is due to 
two developments: an effective noise reduction technique, 
and the use of a laser light source. 

Noise reduction. Due to pinholes, dirt, and other surface 
irregularities, light can be partially depolarized when re­
flected. Such irregular depolarization constitutes a major 
noise source. A technique we call "medium modulation" has 
been developed to eliminate this problem. It consists of 
detecting the presence or absence of a fixed modulation 
frequency component in the light rather than the level of 
light. The modulation is achieved by switching the direc­
tion of magnetization in a film, called the rea'dout film, 
which is part of the medium. The readout film is switched 
at the modulation frequency by an external magnetic field. 
The switching causes a change in the polarization angle of 
the light and modulates the light into the detector. The 
electrical passband of the carrier and modulated data is 
chosen to lie outside the spectral region containing medium 
noise and laser noise. 

There is a second film, called the storage film, separated 
from the readout film by a third nonmagnetic layer called 
the separation layer (Fig. 2a). Since the storage film has a 
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sufficiently high cuercivity, it is not switched by the exter­
nal modulating field. The two films are sufficiently close 
together so that a field from a bit in the storage film couples 
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Fig. 2. The memory storage media. 

to the readout film and causes it to he magnetized. When 
no modulating field is present, the storage film controls the 
magnetization in the readout film. With combined dc and rf 
modulating fields being applied to the medium, the readout 
film is switched at an rf rate on one type of bit, while 
switching is suppressed on the other type of bit. The 
resultant signal is essentially a suppressed carrier amplitude 
modulated signal. Fig. 2b shows the photo current as the 
spot traverses from one bit to the next. 

The detection of the narrow-band modulated signal pro­
vides a readout much less sensitive to media noise effects 
with far fewer dropouts for digital recording. 

Medium. The three-layer medium must have, in addition 
to the modulation capability described above, smoothness, 
fine grain size, and homogeneity; further, it must be 
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capable of being recorded UPOil with laser illumination. 
Laser recording is accomplished by using a storage film 

with a temperature-sensitive coercive force. At Ampex, 
electrodeposited cobalt films with a small amount of phos­
phorous were found to have J~ the value of the room 
temperature coercivity at 150°C. Thus, heat from a laser 
beam, along with an externally applied field, causes the 
selected spot to switch, which writes in the information. 

A variety of low-coercivity films have been used as the 
readout film. Originally NiFe was successfully employed. 
However, more recently an electro-deposited Co-Ni-Fe 
alloy was found to have better magnetooptic performance. 
A typical ~I-H loop of the composite film structure is shown 
in Fig. 3. 

system components 
Ligllt sOllrce. The light source is important for three 

reasons. First, it determines the wavelength at which the 

MOMENT 
(pmu) 

-400 400 

Fig. 3. Hysteresis loop of storage media. 
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• I ~ I I I 
I I I I I 

SHOT NOISE 

200 kHz/em 
Fig. 4. Laser noise spectral distribution compared to White 
shot noise. 

system will operate, and makes it a factor in determining 
packing density. Secondly, it determines the available 
power controlling the signal-to-noise ratio provided by the 
Kerr effect and the writing speed. Finally, since light is the 
communications link of the system, the light source can act 
as a noise source. Any noise in the light source is therefore 
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also present in the over-all noise of the system. 
Presellt state-of-the-art argoll or helium-lleon lasers pro­

vide sufficient output power, but argon lasers offer the 
advantage of shorter wavelength and higher power. A three­
watt laser is being used in a present demonstration model. 

Laser noise is important even though few workers have 
indicated its potential seriousness. For example, one partic­
ular model tested had 2% noise between de and 10 
megahertz (Fig. 4). The origin of such noise includes 
power supply ripple, cavity vibration, and transverse mode 
fluctuation. For systems of interest, raw laser noise must be 
less than 1% of the dc light output. Lasers are now available 
which do provide such a characteristic. 

Tracking system. A tracking system is usually required to 
correct small errors in medium speed and position. The 
exact correction will depend on transport design but, typi­
cally, a six- or eight-spot deflection at 10 kHz appears to be 
sufficient to handle most transport problems. Such deflec­
tions are within the capability of crystalline electrooptic 
deflectors. 

Scanning system. In order to obtain the data rates neces­
sary for future systems, a high relative velocity between the 
light spot and the medium must be achieved. At a 10 
megabit/sec rate, the velocity required is approximately 
1600 ips. This speed is easily achieved with drums or discs 
but is inconvenient for tape transports at the present time. 
State-of-the-art capability for a disc-type system is com­
pared to a conventional magnetic disc system in Table 1. It 
should be pointed out, however, that fundamentally the 

TYPICAL CONVENTIONAL DISC MEMORY CHARACTERISTICS 

Disc capacity-one side 

Area packing density 

Bit length 

Track-to-track spacing 

Signal-to·noise ratio (Peak-to.peak/rms) 

Linear velocity 

Disc size diameter 

Rotation rate 

Data transfer rate 

Error rate 

2.1 x 106 bits 
33000 bits/in 2 

1 mil 

30 mils 

35 db 

1000 ips 

12 inches 

32 rps 

2 Mbits/sec 

<1 in 1010 

ESTIMATED MAGNETOOPTIC DISC MEMORY CHARACTERISTICS 

Disc capacity-one side 
Area packing density 

Bit length 

Track·to-track spacing-

including equal guardband 

Signal-to-noise ratio (peak.peaklrms) 

Linear velocity 

Disc size diameter 

Rotation rate 

Data transfer rate 

Error rate 

Laser write power required 

Laser read power required 

Laser write pulse width 

Depth of focus 

Table I 

3.9 x 108 bits 

6 x 106 bits/in 2 

200 f1. inches 

800 f1. inches 

40 db 

400 ips 

12 inches 

12.7 rps 

2 Mbits/sec 

<1 in 1010 

0.90 watt 

0.16 watt 

lOci nanosec 

1 mil 

magnetic disc system is capable of an order of magnitude 
improvement in packing. 

A practical tape type system requires a method of trans­
versely scanning the tape. A rotating mirror scanner, in the 
model constructed, causes the light spot to move across the 
tape at the required rate and the motion of the tape is 
required only for track-to-track displacement. 

Experiments have also led to scanner designs utilizing 
printed-circuit motors and air bearings. These scanners 
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produce the required spot velocity and resolution, yet avoid 
magnetooptic aherrations due to strains and surface imper­
fections. Tahle II compares the widehand magnetooptic 
tape syst('m performance, which is helieved to he within 
state-of-the-art capahility, to a conventional digital tape 
svstem, and to a IH'W svstem that is believed to be state-of­
the-art trchnology for ~agnetic recording. 

Modulators. ~lodlllators hav£' two critical aspects. First, 
some modlllators arc pi('zoelectric and thus susceptible to 
m('('hanical r('sonance. This resonance was found to he a 
prohlem which was solved by switching the crystal in a 

CONVENTIONAL DIGITAL TAPE SYSTEM 

Tape Capacity (2500 feet) 
Area Packing Density 
Bit length 
Track-Track Spacing (including guardband) 
System Signal·to-Noise Ratio (peak-peaklrms) 
Scan Velocity 
Tape Widfh 
Data Transfer Rate 
Error Rate 

5xl0B bits 
2.24 x 104 bits/in 2 

625 !1. inches (1600 bpi) 
70 mils 
34 db 
60 ips 
V2 inch 
105 bits/sec 
<1 in 109 

AMPEX TERABIT MEMORY SYSTEM 

Tape Capacity (3800 feet) 
Area Packing Density 

(with redundant recording) 
Bit Length 
Track·Track Spacing (including guardband) 
System Signal.to-Noise Ratio (peak-peak/rms) 
Scan Velocity 
Tape Width 
Data Transfer Rate 
System Error Rate 

(redundant recording, error correction) 

6 x 1010 bits 

0.7 x 106 bits/in 2 

130 !1. inches 
5.3 mil 
33-35 db 
1000 ips 
2 inches 
7 megabits/sec 

ESTIMATED MAGNETOOPTIC TAPE SYSTEM CHARACTERISTICS 

Tape Capacity (3500 feet) 
Area Packing Density 

(with redundant recording) 
T rack·T rack Spaci ng 
Bit Length 
Signal-to-Noise Ratio 
Scan Velocity 
Tape Width 
Data Transfer Rate 
Error Rate (estimated on basis of redundant 

recording and correction codes) 
Laser Power Required 

Table II 

9.8 x 10" 

6 x 106 bits/in 2 

500 !1. inches 
160 !1. inches 
32-35 db 
1000 ips 
2 inches 
6 megabits/sec 

<1 in 109 

1.5 watts 

time shorter than the time constant of the resonance. 
Secondly, the modulator driver design places severe re­
quirem('nts on circuit design. It must provide pulses of 300 
v. with widths of .50 nsec. Repetition rate is equal to the 
recording rate of the system. More recently modulators 
without an appreciable piezoelectric effect have been con­
structed from ammonium dihydrogen phosphate crystals. 

system performance 
Two magnetooptic memory configurations, a disc ma­

chine and tape machine, are now being evaluated. Fig. 5 
shows the tape system with the laser and modulator assem­
blv located on the left and the central control console in the 
fo;·eground. 

For the longitudinal Kerr effect with incident photon 
rate, N i (photons/sec-equivalent to 2.5 X 1018 photons/­
sec/watt @ 5000 A), the photo-induced current, I, is 

I = qRLN i17[fPa + E + 2KfJa ] + in (1) 

100 

where q is the electronic charge 
L is the optical system loss 
11 is the detector's quantum efficiency 
fJn is the analyser angle 
E is the extinction ratio 
K is the Kerr magnetooptic rotation angle 
in is the shot noise given hy: 
in = v' 2q6fI (2) 

To realize the optimum signal-to-noise ratio, the analyser 
angle must satisfy the relation fJ'2n > > E since the extinc­
tion coefficient admits light to the detector unrelated to 
signal. The signal, S, is simply I (+K) - I (-K) so that the 
ratio of peak-to-peak signal-to-rms noise is: 

~l I(+;~~~~fKL = 4K VBJ~fi11 (3) 

When a 5 !1.m round spot with .30 mwatts of read power (N i 
= 75 X 101:; photons/sec) is used in the system of Fig .. S, a 
combined reHectance and lens loss product of 0.2.S, and a 
detector quantum efficiency of 10%, yields a signal-to-noise 
ratio of ahout 40 dh into a 1 ~lHz handwidth. Examination 

Fig. 5. The magnetooptic read-laser beam record system. 

of the spectral content of the photocurrent signal in Fig. 2b, 
when using medium modulation readout, shows that only 
50% of the signal appears in the data passband while .SO% 
remains baseband. Thus a signal-to-noise ratio of ahout 34 
db is to be expected. Fig. 6 shows typical data readout of 
hits recorded with the scanner system, with medium modu­
lation of 5 !1.m round bits thermally recorded on a pliahle 
media. The signal-to-noise ratio is well in excess of .30 db. 

It is interesting to note that the signal-to-noise ratio in a 
magnetooptic readout system decreases very slowly with 
bandwidth because, as the bandwidth is increased (and 
with it the scan velocity), more laser power may be used. 
This partially offsets the deleterious effect of bandwidth 
increase in equation 2. In fact, the signal-to-noise ratio 
varies as 6f1!4. 

system readout 
The intrinsic capabilities have been indicated above. In 

practice, burst errors due generally to media imperfections 
occur to limit data reliability. By recording the data in a 
spatially redundant fashion, the data reliability may be 
improved significantly at the price of a twofold reduction in 
packing density and added scanner complexity. Finally, by 
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use of error correction codes and by deletion of particularly 
bad areas of the medium (thus losing perhaps 1% of the 
tape), high data reliability may be achieved. The current 
"best-guess" figures on data density and data reliability are 
indicated in Table II. 

conclusions 
Magnetc:optic readout-laser beam recording systems will 

pInyan important role in future high density memory 
storage applications. The memory system offers a practical 
way to improve packing densities by substantially more 
than an order of magnitude over commercially available 
equipment. The memory system has no indigenous wear 
problem, such as arises between head and medium in 
conventional tape systems. Due to the slow decrement in 
signal-to-noise ratio with increase in bandwidth, it is feasi­
ble to consider memory systems with data rates of 100 

~l L "I ~! J :1 :}, '11..11,~:U ~ I 
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(a) 20 J-Lsi em or 140 J.Lml em 

(b) 10J.Lslem or70JLmiem 
Fig. 6. Readout signal of laser beam recorded bits. 

megabits/sec, packing densities of 107 bits/inch2 , while 
maintaining a minimum signal-to-noise ratio of 25 db. 

The available signal-to-noise ratio should produce an 
acceptable digital error rate with no special correction. 
However, the extent of burst error effects from imperfec­
tions and other sources has not been completely investi­
gated. At the present time, it appears that those burst errors 
which occur exhibit behavior similar to those found in 
magnetic tape. 

Finally, as the cost of optical systems, and particularly 
lasers, continues to decrease, such memory systems will 
become economically feasible. • 
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You can save 
up to 40% 
of manufacturer's price 
by dealing with 
Business Computers, Inc., 
professionals in the 
purchase, placement and 
lease of used hardware. 

BCI refurbishes 2nd and 3rd generation 
equipment to like-new condition before 
placing it. And our many years of EDP 
experience enable us to select the most 
economical system for a customer's require­
ments. Our familiarity with complex installation 
problems and maintenance agreements 
protects our customers from hidden costs 
and inefficiencies. If you're 'a seller, BCI is 
the company to deal with because we 
purchase outright, and our national contacts 
and refurbishing capability mean we can 
accept a varied assortment of equipment. 

So if you're in the market for hardware, or you 
want to sell some, contact: 

[~;II)i 
Ill!Si~~SS (]()m~l!t~ps I~c. 
10844 Shady Trail· Dallas, Texas 75220 • (214) 358-0235 

ATLANTA. BOSTON • CHICAGO • NEW ORLEANS 

NEW YORK • SAN FRANCISCO 
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The Printer. 
It's made especially for the mini- or midi-computer and 
CRT terminal user who can't stand the inefficiency of 
a 30 line-per-minute impact printer. 

Or the cost of a high speed printer. 
The new MATRIX SERIES non-impact printers from 

Versatec fill an important gap in the EDP and communi­
cations field. 

MATRIX 300 delivers 400 characters per second for 
$5,500. 

MATRIX 600 doubles the speed for $6,700. 

You can list your most complex program in minutes. 

Routine programs are handled in a jiffy. 

The printer is silent, highly reliable, and produces 
records of excellent quality. Graphics capability is of­
fered. MATRIX SERIES printers and plotters also find 
applications in time sharing, batch processing and non­
EDP communications. 

Output is printed as perfectly formed 5 x 7 dot-matrix 
characters in 80 columns on 8V2 inch wide paper. 

Intrigued? 

Keep reading. We're not done yet. 

Now-a $5,500; 300 line-per-minute printer 
with fantastic systems capabilities. 

* Quantity One. Excellent discounts available. 



• 

The System. 
Every important breakthrough has its revolutionary ap­
plications. 

The LSI circuit made possible a "computer in a 
suitcase." 

The MATRIX electrostatic printer has created the 
MUL TIPLUS high speed distribution system. 

Briefly, here's the story. 
Unlike impact printers, the greatest cost in a non­

impact printer is the electronics and not the printout 
mechanism. Thus, MATRIX slave terminals can be made 
available for $3,000 each or less depending on quan­
tity. The master printer, alone, contains most of the 
electronics. 

V VERSATEC 

With a MUL TIPLUS system a newspaper can get 
copies of a fast breaking story direct from the wires to 
a dozen desks - simultaneously! And economically. 

A large production facility can reach any or all cor­
ners of its plant without using a messenger. Ditto a 
brokerage firm. Ditto NASA (are you listening?). 

In fact - we have the system, you tell us how to 
use it. 

For information on the new MATRIX SERIES print­
ers .' .. and on the MUL TIPLUS system ... contact 
Versatec, 10100 Bubb Road, Cupertino, California 95014. 
(408) 257-9900. See us at SJCC, booths 116 and 117 

.., 
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SOME NOTES carryover 

ON PORTABLE 
APPLICATION SOFTWARE 
by Trygve Reenskaug 

D 
These notes are based mainly upon experience 
gained with the Autokon system for the design 
of ships' hulls and their detail-the end product 

---- '- being engineering drawings and tapes for N/c 
flame-cutting machines. The first version of the system went 
into operation for practical production at a shipyard in late 
1963. It was built on the now popular concept of a central, 
random access data base surrounded by about a dozen 
independent application programs for various purposes. 

The system is offered to shipyards as an appli­
cation package consisting of some 35,000 source cards 
(FORTRAN) and 1000 pages of documentation. Our cus­
tomers have computers of varying manufacture, configura­
tions, and operating systems, and at present the programs 
run on Univac 1107 (Exec 2), Burroughs B5500 (DF 

MCP), IBM S I 360-30 (DOS) and IBM S I 360-40 and 50 (DOS 

and OS). Work is in progress for converting to Siemens 
4004, Univac 1108 (Exec 8), ICL 1903A, CDC 1604 and CDC 

3300. It is therefore important to us that the programs are 
as portable as possible, consistent with reasonable effi­
ciency, so that work with conversion and maintenance is 
minimized and reliability is kept as high as possible. 

from one computer to another 
We have tried three different methods for transferring the 

programs from one computer to another: reprogramming, 
generative coding, and use of high-level language. 

Reprogramming. While the system was still written in 
assembly language, it was reprogrammed twice due to 
change of computers. Reprogramming was time-consuming, 
expensive, boring, and prone to error. We will never do it 
again if we can possibly avoid it. 

Generative coding. This was attempted in 1963/64. We 
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wanted something that could take the Autokon programs 
which were written in some symbolic language, and convert 
them to object code for any digital computer we fancied. 
The problem was thus the inverse of ordinary compilation 
where the source code is variable and the object computer 
fixed. 

The solution chosen was based upon the marcroprocessor 
of the Univac 1107 assembler Sleuth II. The Autokon 
programs were described' in a hierarchical structure of 
macros. Machine-dependent macros were at the lowest 
level only, describing operations for arithmetic, logic 1/0, 

Mr. Reenskaug is head of the 
Software Development Dept. 
at the Central Institute of In­
dustrial Research in Oslo, 
Norway. He has been active 
in computer programming for 
the past 10 years, and previ­
ously worked with digital con­
trol systems. He has a as and 
DIC from Heriot-Watt Univ., 
Edinburgh, and Imperial Col­
lege, London. 
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and backing-store handling. The transition to a new com­
puter should then, theoretically, only involve the following 
steps: 

1. Redefinition of the machine-dependent, lowest-level 
macros. 

2. Assembly of a standard test program with these macros 
included on the 1107, transferring the object deck 
to the new computer for the actual test. This step to be 
repeated until all new macros work according to speci­
fication. 

.3. Assembly of all Autokon programs on the 1107. Upon 
transfer of the object deck to the new computer, the 
system should he operative. 

We actually did transfer a small program to another 
computer in this fashion, and wrote the complete Autokon 
system in the macro language, running it on the 1107. The 
scheme was dropped, however, despite its obvious advan­
tages of: good protection of the proprietary programs, auto­
matic updating of all versions when bugs were found in the 
main body of the system, uniformity of installations, and so 
on. The problem of generating relocatable object decks for 
a new computer with an uri known operating system proved 
to be larger than anticipated-relevant information being 
well hidden in the manufacturer's literature. Furthermore, 
some computers, like the Blirroughs B5.500, have no binary 
formats avaihible to the user at all. The main consideration 
at the time we dropped the scheme, however, was that it 
would be quite unacceptahle to customers to receive the 
programs in object code only, this making it virtually im­
possible to make any corrections or modifications to the 
programs at the installation without previous reassembly at 
Oslo. 

High-level language. The recognized way today of 
achieving portability is to use a standardized high-level 
language. vVe are using FORTRAN, our first choice being the 
FORTRAN IV on the Univac 1107. Gradually, we have had to 
restrict ourselves to USASI BASIC FORTRAN with two excep­
tions: line control shall be used in print statements, and Al­
formats are permitted for character handling purposes. 
Even this restricted language has to be used with caution, 
however. EQUIVALENCE between real and integer arrays has 
given trouble on some computers, low precision in the 
representation of REAL variables on others. Another source 
of much confusion are the widely varying character sets and 
character representations used both internally and external­
ly by the various manufacturers. 

conversion 
These are small details, however, compared to the con­

version work necessary on those parts of the programs 
which are outside the scope of a FORmula TRANslator. These 
parts have not been subject to standardization, and all a 
supplier of software can do is to assume a "normal" environ­
ment for his FORTRAN programs and then try to simulate 
this enviroriment as closely as possible on the various object 
computers. In the terminology of Bemerl the parts are: 

1. Identification" 
2. Environment 
3. Data structure 
4. Data procedure· 
In addition, we pave something which should not be part 

of the program at all: 
5. Segmentation 
Identification. The rules for identifying programs and 

1 R. W. Bemer, "Straightening Out Programming languages." A presenta­
tion to the 10th anniversary meeting of CODASYl, May, 1969. 
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subprograms are different in different operating systems. 
This has only caused small difficulties, however, since the 
differences apply to control cards only. 

Environment. The Autokon System requires certain in­
put, output, and hacking-store facilities. For I/O we require 
that three fixed FORTRAN unit numbers must correspond to 
the card reader, card punch, and high-speed printer respec­
tively. Operating system assigil cards have solved this proh­
lem so far, even though some systems have peculiar restric­
tions on the choice of FORTRAN unit numbers. 

One of the major outputs from Autokon is, however, 
paper tape for N/C machines. For some peculiar reason, 
U.S. manufacturers do not give proper support for paper 
tape equipment. The hardware cost is usually exorbitant, 
and the documentation and software support poor or nOil­
existent. Every new installation entails a research project. 
usually ending up with experimental programming to find 
out how and if the equipment works. We have, for example, 
still not found a satisfactory way of coupling a tape con­
trolled N/C machine to an IBM S/360. 

The other part of the Autokon environment is the hacking 
store. The physical unit here may be a drum, a disc, or some 
such device. The unit is to he accessed through an operat­
ing system which invariably has strong opinions as to how 
the data base should be organized physically. Random 
access with mixed block sizes is not a popular organization, 
and we have had to do a considerahle amount of converson 
work for each new operating system. 

Data strllctur('. The data base is fundamental to the 
whole system. Its structure and the layout of the various 
records may not he modified without heavy penalty in 
reprogramming of a large part of the system. The data base 
is defined down to the bit level for all computers with 
minimum .32 hits word length, and this has to be kept 
identical in all installations. For machines with longer 
words, this may lead to somewhat inefficient utilization of 
the storage medium. We are therefore introducing some 
variability of the packing of data, the variability being 
governed by global parameters rather than generative cod­
ing, since standard FORTRAN unfortunately contains no 
means of conditional compilation. 

Data procedures. The communication between the data 
base and the application programs is channeled through a 
set of service routines. The function of these routines is to 
store away records of data under their identifications, to 
retrieve the data later when the same identification is 
presented, and to reduce the number of disc transfers 
through a dynamic core storage allocation scheme. The 
service routines are not concerned with the contents of the 
records, and they must put up with records of any length, 
even exceeding the total core space. 

The data base service routines are bf course very sensitive 
to changes both in hardware configuration and operating 
system. An absolute requirement is, however, that this 
variability is not propagated into the application programs. 
Further, the service routines follow the same programming 
conventions as ordinary application programs for minimum 
transfer trouble. Portions which are particularly sensitive to 
operating system changes, e.g;, BLOCK READ and BLOCK 
WRITE, are isolated in small and simple subroutines. Even 
with these precautions, however,the conversion work has 
been considerable. 

Segmentation. Partition of large programs is necessary on 
large computers to make the programs run efficiently to­
gether with other programs, and on small computers to 
make them run at all. The whole effort towards poitability 
would come to nothing if segmentation statements had to 

105 



STATE OF THE ART 
SEMINARS 

FOR ENGINEERS 
AND SCIENTISTS 
Here's an opportunity to engage in short programs 
that will review many of the latest advances and 
engineering techniques in your field ... presented 
by RCA Institutes. 

San Francisco 4/6-10 
Los Angeles 4/13-17 
Syracuse, N. Y. 4/27-5/1 
Houston 5/4-8 

LOGIC DESIGN Huntsville, Ala. 5/11-15 
Minneapolis 5/18-22 
Washington, D. C. 6/1-5 
Chicago 6/15-19 
Albuquerque 7/27-31 

Dallas 4/13-17 
Washington, D. C. 4/27-5/1 

DIGITAL SYSTEMS Cleveland 5/11-15 
ENGINEERING Boston 5/18-22 

Montreal 6/1-5 
Denver 6/22-26 
Washington, D. C. 7/13-17 

New York 4/6-10 
Chicago 4/20-24 
Albuquerque 5/18-22 

DIGITAL Houston 6/1-5 
COMMUNICATIONS San Francisco 6/15-19 

Los Angeles 6/22-26 
Huntsville, Ala. 7/6-10 
Minneapolis 7/13-17 
Syracuse 7/27-31 

Boston 4/13-15 
Atlanta 4/20-22 
New York 5/11-13 
San Francisco 5/20-22 

INTEGRATED San Diego 5/25-27 
CIRCUITS Detroit 6/8-10 

Rochester 6/29-7/1 
Montreal 7/6- 8 
Houston 7/13-15 
Pittsburgh 7/27-29 

Above schedule subject to change. 

~---------------------, :0011 
RCA I nstitutes, I nco Dept. DA-40 
I nstitute for Professional Development 
Central & Terminal Avenues, Clark, N. J. 07066 

For free descriptive brochure, please check the seminar 
in which you are interested. 

o Logic Design 0 Integrated Circuits 
o Digital Communications 0 Digital Systems Engineering 

Name ____________ Title _____ _ 

Company ___________________ _ 

Address __________________ _ 

City State Zip ___ _ 

~---------------------~ CIRCLE 213 ON READER CARD 

106 

PORTABLE 
APPLICATION SOFTWARE ... 

be spread out within the FORTRAN procedures, making each 
installation unique. Fortunately, we have only encountered 
one operating system so far which required calls on an 
overlay routine at various places in the program. \Ve have 
therefore heen ahle to lmild up a standard card deck, giving 
all other installations a dummy overlay routine which does 
nothing. 

The marketing of nontrivial application packages today 
entails a large number of bigger and lesser problems which 
are connected with the portability question. The scene of 
computing is in utter confusion, with the very few really 
accepted standards acting as solitary lights in the darkness. 
The clearing of this mess would enable programs to be 
moved from one installation to another with little or no 
effort, making it possible to build up a real software manu­
facturing industry. This industry could well be the most 
significant contributor to the satisfaction of the ever-increas­
ing demand for more software. 

Clearly, true portability can only be attained through 
standardization, irrespective of whether one uses program 
generators or high-level language compilers to produce the 
object code. Somehow, a standard interface has to be 
established between the general computing tool on the one 
hand, and the special application requirements on the 
other. In the early days, the interface was placed between 
hardware and software, but the variability of hardware 
requirements and possibilities made standardization on this 
level impractical. Today, the computing tool is usually 
regarded as the combination of hardware and its operating 
system and compilers, with languages like USASI BASIC 

FORTRAN being used at the interface. 

If the interface shall remain at this level, however, lan­
guages for the other aspects of information processing must 
also be standardized-notably languages for defining the 
data bases. There is, however, no reason to choose English­
like languages for the portability interface. A high-level 
language for machine-to-machine communication could be 
devised where the emphasis would be on flexibility and 
information content rather than readability. 

conclusion 
Knowing the relative ease with which new languages are 

proposed, and the almost insurmountable obstacles to their 
standardization and adoptiQn, the chances for obtaining a 
comprehensive set of adopted standards for high-level lan­
guages seem very remote indeed. Standardization seems to 
be progressing more rapidly in another field: that of data 
communication. Information networks consisting of termi­
nals and computers of various types will soon be in general 
use, the exchange of information being governed by well­
defined standards. This opens up another possibility for 
interface between tool and application. The tool may be the 
computer utility accepting the high-level languages, as far 
as these are standardized, through the data communication 
links. The application package may consist of programs for 
the utility, as well as programs (or parts of them) for a 
terminal computer, when these are not expressible in a 
standard language or are more convenient to execute local­
ly. At the Central Institute, we plan to adopt this solution 
for our next generation systems which will combine tech­
nical and management information handling capabilities. 
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MAJOR OIL COMPANY 
JOINS INPUT CAMPAIGN, 
SOLVES TOUGH ONE FOR BANKS. 

Most U. S. banks are struggling 
with computer input problems 
already solved by a number 
of oil companies. 

According to information 
received at IU Headquarters, 
techniques being used by the 
oil industry could save banks 
millions of dollars in data 
preparation costs. 

MONEY AND OIL 

"We got into the banking prob­
lem because banks handle 
lock-box accounting for us," an 
oil company EDP manager said. 
"We send out the statements 
to our credit card holders, but 
the payments go directly to 
a bank post office box. 
We decided to find out why 
we could process charge tickets 
and send out statements a lot 
faster than banks could process 
payments. We found out. We're 
reading. They're keypunching. 

"We cut a week from our 
billing process when we traded 
in keypunch machines for 
an optical reading system from 
Recogni tion Equipment." 

INTERNATIONAL SOLUTION 

Sources at Recognition Equip­
ment Incorporated report that 
the kind of reading equipment 
being used by oil companies 

is also cutting data preparation 
costs at airlines, European 
postal banks, credit card organ­
izations, and dozens of other 
companies around the world. 

"About 175 million pieces 
of paper are going through our 
systems every week," a Recog­
nition Equipment spokesman 
said. "That's more than all other 
OCR systems in use combined." 

Recognition Equipment report­
edly has a number of reading 
systems starting at about half a 
million dollars. All systems 
incorporate the same basic tech­
nology. They read documents 
just the way they come in-typed, 
imprinted or handprinted. The 
information is then recorded on 

. magnetic tape in computer lan­
guage for immediate processing. 

"Every system we've installed 
is saving more than it costs," 
a company representative said. 

SIX APPLICATIONS 

When asked about specific 
bank applications, Recognition 
Equipment said their equip­
ment could do at least half a 
dozen jobs for banks in addition 
to the payment processing. 

"The most obvious is credit 
card charge ticket processing, 
since so many banks are going 

in for credit cards. We can also 
simplify a lot of jobs the banks 
are now doing with MICR 
encoders-debit and credit 
memo processing, installment 
loan payments, demand 
deposits, new account records, 
and so on. They could even 
handprint amounts on deposit 
and withdrawal slips right 
at the teller's window for auto­
matic reading and processing. 
And, for those forms that are 
MICR encoded anyway, 
our readers read MICR better 
than MICR readers do." 

Bank data processing person­
nel interested in more detailed 
information should write to 
The Input Underground, P.O. 
Box 5274, Dallas, Texas 75222 . 

PUBLISHED AS A PUBLIC SERVICE BY RECOGNITION EQUIPMENT INCORPORATED, 
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The HETRA T -Series Remote Proc­
essing Terminal Systems are the 
most powerful, flexible, and expand­
able family of programmable remote 
terminals available today. We call 
them the "character crunchers" 
because they were designed spe­
cifically to handle, structure, and 
manipulate alphanumeric data with­
in communication networks with a 

HETRA 

speed and efficiency not previously 
obtainable on any remote terminal or 
remote terminal system. The three 
members of the T -Series line are 
configured to perform, respectively; 
conversational processing with re­
mote job entry; remote job entry 
plus local processing; and remote 
job entry plus local processing plus 
data concentration. Prices for 

the multi computer company 
presents the 
T-Series Remote Terminal 
character crunchers 
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T -Series Systems begin at $1 0,000.00. 
We will be demonstrating the 

T-Series in Atlantic City during the 
SJCC (May 5-7) at the Marlboro 
Blenheim 'Hotel. Come see us. To 
obtain more information about the 
T -Series Terminal Systems contact: 
HETRA, P.O. Box 970,1151 South 
Eddie Allen Road, Melbourne, Flori­
da 32901. Telephone: (305) 723-7731. 

IETIUI 
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WALL STREET 
AUTOMATION: A PRIMER 

digital bulls & bears 

by George Schussel and Jack May 

I J During the latter part of 1967, all of 1968, and 
the early part of 1969, it was hard to pick up 

. any financial journal without reading an article 
about the problems that stock brokerage firms 

were having in the back-office processing of securities 
orders. The front office is responsible for selling securities 
and thereby generating a brokerage firm's income, but the 
back office provides the production capabilities to process 
trades generated by the front office. Insufficient back-office 
capabilities have caused grave crises for some brokerage 
firms and for the securities industry as a whole in the last 
couple of years. As an example, in September of 1969· the 
Securities and Exchange Commission ( SEC) announced 
that it had fined one of the largest brokerage houses 
$150,000 for violations of SEC regulations caused by the 
firm's back office in the preceding year. 

The principal cause of the back-office problem is the 
huge growth in securities trading since 1966. In 196.5, the 
New York Stock Exchange projected that an average trad­
ing volume of 10 million shares per day would be reached 
by 1975; in fact, this figure was reached as early as 1967, 
while double this volume (20 million share days on the 
New York Stock Exchange) was not unusual in 1968. 

The Exchanges and the individual brokerage firms were 
not prepared for the fantastic surge in volume; their back 
offices, which were responsible for processing the sales, 
were primarily oriented towards manual methods and first­
or second-generation computer systems that could not be 
easily modified to handle large additional volumes. As a 
result, brokerage firms were far short of the number of 
trained personnel needed to process all the paper work that 
was generated; and those firms that did have automated 
systems found that the computers were swamped. 

Because business conditions in the securities industry 
allow only a very limited time during which the processing 
for the trade must occur, the additional volume of sales 
could not simply be backlogged until a capability for han­
dling them appeared. Therefore, this large growth in vol­
ume resulted in several problems, many of which were 
basically related to a large increase in errors. Brokerage 
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house account books became quickly fouled up as securities, 
trades, and cash were credited and debited to wrong ac­
counts. In the brokerage industry, one error of this sort has a 
multiplier effect since it can cause several others to follow 
quickly. For example, when a trade is put into a wrong 
account, margin interest may be computed incorrectly for 
both accounts, dividends are credited to the wrong custom­
er, and many other accounting records are similarly in error. 
In addition to the increase in bookkeeping errors, the high 
volume strained manpower resources to the limit. This 
caused the time devoted to internal auditing to be sharply 
reduced and resulted in an increase in the number of 
securities misplaced. 

The problem which perhaps received the most attention 
was the fails problem. Once a trade is consummated, a 
security has to be delivered by the seller to the buyer within 
five working days. If it is not delivered by this settlement 
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WALL STREET AUTOMATION ... 

date, it becomes a fail-to-receive for the buying broker and 
a fail-to-deliver for the selling broker. In short, the resulting 
effect is that these securities have disappeared from the 
system. The resulting snowballing effect can be illustrated 
as follows: 

Broker A sells 100 XYZ at $20 per share to broker Band 
fails to deliver. Broker B sells those shares to broker C, 
and broker C to broker D. If none of the deliveries can be 
made because of broker A's fail, the number of uncom­
pleted transactions result in liabilities of $6,000 caused 
by the initial $2,000 trade. Arithmetic like this resulted 
in what has been estimated to be a total value of fails 
outstanding of about $4.2 billion in December, 1968. If 
the value of the XYZ stock rose from $20 to $30 per share 
and broker A still could not find the security, he would, 
as a result, have to buy the security on the open market 
for $3,000; but since he would only receive $2,000 in 
return for delivering it to broker B, he would incur a loss 
of $1,000. Multiplying the number of fails by this kind of 
price increase-which was not uncommon during the 
strong hull market of 1968-and the fails situation and 
resulting losses became a national problem. 
To alleviate these problems, the stock exchanges re­

duced the hours that they were open during the week in an 
attempt to cut the trading volume and allow brokerage 
firms to catch up on their paper work. Brokerage firms hired 
more personnel, ordered new computer equipment, and the 
various regulatory bodies (Securities and Exchange Com­
mission, Federal Reserve Board, New York Stock Exchange, 
National Association of Securities Dealers, etc.) tightened 
regulations iri an attempt to prevent the fails situation from 
destroying confidence in the securities exchange business. 
As a result of these interim and costly measures, the cost of 
business rose sharply and a few houses were taken over or 
restricted by authorities in the amount of trading that they 
could do. 

As a general rule, the largest security houses weathered 
the 1968 operations crisis better than the smaller firms 
because their percentage growth was less and they had far 
greater financial resources to draw on to alleviate the oper­
ations problem. An example of such a firm is Dean Witter & 
Co., Inc., one of the three largest stock brokerage houses, as 
measured by sales, in the United States. At the start of 
1968, the Dean Witter back-office edp systems were largely 
second generation, using a Control Data 8050 for com-
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munications and four IBM computer systems: a 7074, a 
360/30 and two 1401's. All of this equipment was running 
24 hours a day, seven days a week. Thus Dean Witter's 
management, looking towards the future, decided to design 
a completely new, much more effcient back-office system 
built around the capabilities inherent in third-generation 
equipment. It was determined that twin IBM System/360 
Model 50's would be adequate to handle the processing 
workload, so these machiiles were ordered and Informatics 
Inc. was retained to help Dean Witter design a compre­
hensive, completely integrated, and totally automated back­
office system. The resulting system, when it becomes com­
pletely operational in the Summer of 1970, will be the first 
(as known to the authors) completely third-generation 
system to automate the entire back-office procedures of a 
brokerage house. 

automating a brokerage firm 
Computerizing a brokerage back office can be analogized 

to automating the entire production process of a major firm. 
The brokerage function is primarily related to the handling 
of information representing a very large dollar volume. Most 
brokerage firms of any size have their business generated 
by a number of geographically disbursed offices. There­
fore, the design of a brokerage automation system neces­
sarily encompasses various problems that are encountered 
in a communications-oriented environment. Fortunately, 
many of the functions that must be performed by a 
back-office system are not real-time, because a period 
of hours or days is allowed from the time data enters 
the system before certain acti~ities must be performed. 
Therefore, some of the processing work of the system 
has to be real-time and on-line in terms of accepting 
data and transmission, but other functions of the system are 
much more efficiently, and in some cases, necessarily, pro­
cessed in a batch-processing environment. The interaction 
of the real-time and batch-processing modes on the same 
computer system provides an interesting scheduling prob­
lem. 

The brokerage back-office system also has the character­
istics that many different functions in different program­
ming subsystems may be triggered by one activity or one 
entry into the system. In addition, most of the system's 
functions are governed by the various regulations that have 
been created by government, the exchanges, and the 
brokerage houses. These regulations change often, so a 
system has to be constructed in such a manner that it can 
readily respond to changes. 

In laying down the basic foundation for the new opera­
tions system, the first and possibly most difficult problem 
was that it could not operate as a closed loop within the 
Dean Witter organization. It had to interface with the stock 
exchanges, clearing houses, and all other brokers, and there­
fore, the internal system had to be designed to be general 
enough to interface effectively with outside operations of 
many different types (for sometimes similar functions) . 

To give an example of some of the dp problems of the 
prokerage industry which were encountered, we can cite 
the following: 

1. Dean Witter trades all securities handled by broker­
age firms and currently has an active file of over 35,000 
such securities. Except for the common symbols of securities 
listed on the New York and American Stock Exchanges 
(less than 10% of the above) and a few over-the-counter 
issues, there is no uniform number identifying a security. All 
brokerage firms and clearing houses use different number­
ing systems making communications extremely difficult. In 
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short, there is no unique way to identify all securities 
common to the whole industry. (Hopefully this will be 
alleviated in the future when the CUSIP numbering system 
designed by the American Bankers Association is adopted 
throughout the industry.) 

2. There is no central depository for securities informa­
tion, such as dividend and tender announcements, tax 
exemptions, and transfer agents; all of which are needed for 
bookkeeping, billing, and handling purposes. 

3. Procedures on the floor of the New York Stock Ex­
change permit specialists (those brokers making an orderly 
market in certain securities) to execute trades for brokers 
without returning to the broker certain key information 
about the order. This information can include the order's 
internal sequence number which, if it were available would 
simplify the process of matching the notice of the trade's 
execution to the order under automated techniques. 

Many more such problems could be recounted here, but 
basically the problem of automating back-office operations 
in the Wall Street environment is one of subjecting to dp 
techniques an extremely large, legally complex, and man­
ually involved system that has grown up through the years 
without any regard to processes for making the system 
tractable to machine operations, or without any really effec­
tive technique of enforcing uniformity on over-all opera­
tions. 

the brokerage back office 
To describe how the back office (or "operations") func­

tions, it is instructional to follow a trade from its inception 
to its culmination, and to note all of the resulting effects on 
the various departments of the back office. This description 
is simplified for the sake of brevity and ease of understand­
ing. In "real life" there are many exceptions to the flow 
given below. 

A trade usually originates with the customer's account 
executive at a branch office of the brokerage firm. The 
account executive fills out a form indicating the customer's 
account number, the side (buy or sell), the security name 
or symbol, the quantity of shares, the price basis (trade at 
the market price or a specific price), and miscellaneous 
information that may be necessary for certain types of 
trades. Once this is completed, the order is turned over to 
the back office, which then has complete responsibility for 
processing, recording, and reporting the transaction. 

Most large brokerage houses have communication sys­
tems for transmitting orders from branch offices to the 
appropriate location where the securities are traded. In 
most cases, this is the floor of the N ew York or American 
Stock Exchange; but for over-the-counter securities, most 
bonds, and securities traded on regional stock exchanges, 
this may be company installations in New York or other 
cities. 

If the stock is traded on an exchange, the buy or sell 
order is transmitted to the exchange floor by the brokerage 
firm. As orders are received by a firm's telephone clerk in his 
booth beside the trading floor, he signals his firm's floor 
member on the annunciator boards by pushing a button 
next to his phone. The member then goes immediately to 
the booth. Each stock is traded at a particular place on the 
floor. All buy and sell orders for a particular stock are 
funneled through floor members of the brokerage firms to 
this post, where the trade is consummated, and a record of 
the transaction is published on the ticker tape. 

When an order is executed, a wire is sent by the firm's 
floor representative to the originating branch office, giving 
the side (buy or sell), security name or symbol, quantity of 
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shares, price per share, executing broker (broker who acted 
for the firm), and opposing broker (broker from whom the 
security was bought or sold). Conspicuously missing is the 
account number of the customer, since the source document 
for the execution is not necessarily the original order. 

internal structure 
The order department, which receives copies of all order 

and execution wires, is responsible for monitoring the sys­
tem, making sure that all orders are executed properly, and 
matching and validating the orders to their corresponding 
executions (there may be more than one execution per 
order; e.g., an order to buy 300 XYZ at the market price may 
be executed as 200 XYZ purchased at Im~ and 100 XYZ 

bought at Im~). These matched orders are then called 
trades, since they now contain all the necessary information 
for all accounting and paper work that takes place later. 

The purchases and sales (P & S) department (or section 
of an automated system) is responsible for "figuring the 
trade"; that is, computing the principal, commission, taxes, 
fees, and net amount for the particular transaction; record­
ing the trade; and officially notifying the principals of the 
consummation of the trade. A written confirmation is sent to 
the customer for each trade, informing him of all the 
pertinent information about the trade, especially the 
amounts of money involved. This is equivalent to an invoice 
for buy trades and a credit memo for sale trades. The trade 
blotter is prepared, containing a tabulation of all the day's 
trades for reference. Other blotters, subsets of the trade 
blotter, are also prepared. They can consist, for example, of 
all trades in bonds or mutual funds, or trades for a particular 
branch office or a series of branch offices, and are used for 
reference by the specific department or office for whom 
they are prepared. 

The P & S department is also responsible for verifying the 
trade with the opposing broker or the appropriate stock 
clearing corporation (this is called the street side of the 
trade). Securities that trade on the New York or American 
Exchanges, and some over-the-counter securities, are settled 
through clearing houses. The P & S department informs the 
clearing houses of all trades in the securities they handle. 
The clearing house matches the buys with the sells from all 
brokerage houses and then prepares "balance orders" which 
inform the brokerage houses as to which other brokerage 
houses to settle the trade with (these houses may be different 
from the opposing brokers involved in the original trades; 
e.g., brokerage house 1 buys 200 XYZ from house 2 and sells 
300 XYZ to house 3; maybe it is told by the clearing house to 
deliver 100 XYZ to brokerage house 4, as a result of all the 
day's trading in XYZ. Also, the clearing houses note any 
discrepancies in trades (the brokerage houses may disagree 
as to price, quantity, etc.). Trades not handled by clearing 
houses are verified directly to the opposing broker. 

Some brokerage firms main tain special records on all 
trades between trade date and settlement date. On settle­
ment date, payment is made for the trade and the physical 
securities are delivered. For most trades, settlement date is 
five working days after the day the trade occurred. During 
the period between trade and settlement date, it is possible 
to correct trades that were entered incorrectly before they 
hit the books. These corrections are usually generated as a 
result of research based on inquiries from customers re­
garding their confirmations, brokers regarding their com­
parisons, and from clearing house reports showing mis­
matched trades. 

The cashier's department, or cage, is responsible for 
settling the trade on the street side. It receives or delivers 

111 



Information storage and retrieval 
moved into a new era with Standard's 
Time Sharing associative file system, an 
exclusive retrieval system which allows 
the user to call files with remarkably 
loose, associative directions. "Get me 
everything with x, y and z." or "Get me 
everything with both a and b but no r." 

You'll getit when you need it. All of it. 
This is the IC-7000, a fourth genera­

tion interactive time sharing computer 
which is by no small chance the best 
large volume information storage and 
retrieval system available. It is ideally 
suited to handle a tremendous volume 
of information needed on demand with 

x, y and·z." 
. total accuracy in a handful or hundreds 

of locations, on-line in real time. The 
IC-7000's tremendous flexibility allows 
terminal hook-ups to TTY, CRT, Select­
ric, Concentrators and other computers. 

At the core of the system, up to 256K 
36-bit words. Virtually unlimited disk 
storage. File security available in three 



Logically, a function of time. 
levels, the Top Secret impenetrable even' 
to the system programmer. No other 
security system can match it. 

When you have a volatile file with 
steady demands for the last word in 
accurate, up-to-the-instant information 
from a number of remote locations, it 
pays to get it in time. For complete sys-

terns information and pricing/leasing 
schedules, contact Bill Otterson, Vice 
President of Marketing or call any 
Standard Computer District Office: 
Boston: (617) 891-5083; Chicago: (312) 
247-4530; Denver: (303) 279-4912; Los 
Angeles: (213) 387-5267; Minneapolis: 
(612)926-0706; New York: (212)661-1834. 

Standard Computer Corporation 
633 E. Young Street 
Santa Ana, California 92705 
(714) 540-2464 

standard Computer 
CIRCLE 214 ON READER CARD 
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the securities from one owner to another, and is responsible 
for borrowing or lending securities for short sales and 
working capital. In short, the cashier's department has 
physical custody of all securities and handles all securities 
movements. 

The margin department (which is sometimes called the 
bookkeeping, or credit, or computer records, department) is 
responsible for recording all transactions by account. The 
margin department performs the function of customer ac­
counting and therefore is usually the most vital link in a 
back-office system. All customers have account numbers, as 
do other brokers (fail accounts, borrow accounts, loan 
accounts). There are also house accounts, for items like 
dividends,' taxes, profits, commissions, vaults (where se­
curities are kept, called boxes), and so on. The accounts 
contain the current cash balances and positions in 
securities. 

It is customary for brokerage houses to lend money to 
customers for buying securities. This is called "buying on 
margin," and is regulated by government and stock ex­
change rules. The margin department takes the role of a 
credit department with regard to margin transactions, and 
is responsible for determining whether the collateral (the 
securities themselves) is sufficient for the money lent to the 
customer. This is not a simple task because the value of 
securities may vary extensively in an active market and the 
holdings of a cnstomer may change significantly if he does a 
great deal of trading. Thus, the margin department must he 
aware of the current status of every account. 

The stock record department is responsible for maintain­
ing an accurate record of all securities in the possession of the. 
brokerage hOllse. For each customer position, there must be 
a corresponding house position. For example, if a customer 
buys 100 shares of XYZ, he is debited this position. There is a 
corresponding credit position of 100 shares in a house 
account; for example, the box (vault), if that is where the 
securities are located, or a broker fail account if the broker 
failed to deliver the securities on settlement date. This 
record is maintained by security, giving a picture of the 
holders and locations of all securities at a glance. 

The dividend department, which in some firms is part of 
the cashier's department, processes all cash dividends, stock 
dividends, stock splits, and bond interest. These payments, 
in cash or stock, come from the corporations declaring the 
dividends, and must be allocated to all the holders of the 
securities. The dividend department. must make sure that 
the number of shares (or bonds) on the corporation's books, 
as being in the name of the brokerage house, match the 
number on its own hooks. 

Finally, statements must he sent to all customers. These 
statements accumulate and list all the activity occurring in 
the account for a period of one month. They contain all 
trades, payments, adjustments, deliveries of securities, 
dividends, interest-everything that affects the cash balance 
or security position of the account. The statement also 
contains the closing balance and positions, reflecting the 
account's status at month's end. 

system background 
. For automating this large data processing problem, In­
formatics and Dean \Vitter developed a four-stage plan for 
implementation. 

Phase 1 called for a completely new communications and 
back-office accounting system, tailor-made for third­
generation hardware. The specific goals of phase 1 
inchided: 
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1. Reduction of the manual workload in the back office 
as much as possible. 

2. Minimization of the number of incorrect transactions 
entering the system. 

3. Prompt detection of the errors that do enter the 
system; data to be supplied to indicate the source of each 
error, allowing for quick correction. 

4. Reduction of the workload in the cashier's 
department. 

5. A system design anticipating future developments 
both in the brokerage industry and in computer technology 
in order to be continually effective and avoid early obso­
lescense. 

Phase 2 called for the use of advanced on-line techniques 
for communications, order processing, and operation of the 
cashier's department, p1us the addition of a greater number 
of management reporting functions. 

Phase 3 called for an on-line inquiry and processing 
system for all phases of the back office, including immediate 
updating 6f all accounts. 

Phase 4 called for the addition to the system of inquiry, 
management reporting, and processing facilities for the 
front office, including both research and sales support 
functions. 

The result of the above four phases is a totally integrated 
and expandable brokerage infOlmation system utilizing 
random-access storage and OIl-line terminal-oriented pro­
cessing techniques that will have cost well over $1 million 
for the software development alone. . 

The objectives of the four-step approach were to permit: 
1. Early development and installation of system 

capabilities. 
2. Minimum disruption and reprogramming as the sys­

tem evolved through the four phases. 
3. Maximum reliability, backup, and cost effectiveness as 

a result of phased hardware procurement and upgrading. 
4. Modularity and expandability. 
5. Comprehensiveness. 
6. Realizable goals. 
In the early stages, the objective was to automate in a 

fully compatible and integrated fashion the basic batch 
processing-oriented bookkeeping function. The later phases 
bring on the real-time systems to support on-line cage 
functions and order processing. 

The final system will allow the execution message of a 
trade to trigger the trade's complete processing without 
human intervention. The execution will be matched to the 
proper order; commission, taxes, and fees will be computed; 
confirmations will be sent out; and all other tasks associated 
with-purchases and sales will be performed. The customer's 
account will be updated and the trade stored in the com­
puting system for future processing by fails, bookkeeping, 
stock record, transfers, dividends and statements-all 
automatically. 

software and hardware 
The problem of choosing a programming language for 

the coding was relatively straightforward to solve. The 
computers for the application were maIlufactured by IBM, 

and, therefore, a choice limited to FORTRAN, PL/!, COBOL, or 
basic assembler language seemed to be most reasonable for 
a large-scale system of this type. Within the system itself, 
there are two distinctly different types of environments. 
One very important part of the system involves real-time, on­
line processing, including message switching, order trans­
mission, and the processing of any inquiries that need real-
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time response. The bulk of the system, however, is more of a 
standard batch-oriented, data processing problem, involv­
ing the construction of transaction files which are passed 
against master files for updating and report-generation 
purposes. 

The re-entrant nature of the code and the efficiency 
needed for the on-line part of the system required assembly 
languages to be used. PL/I could have been used but its 
efficiency is very low. 

The remainder of the system, involving the great bulk of 
coding and use of large disc files, was a dp effort of great 
magnitude. To implement it using an assembler language 
was considered excessive in cost, :;md would have resulted 
in more difficult maintenance problems (over 100,000 lines 
of source code in a problem-oriented language were 
needed). FOHTHAN was eliminated due to its lack of orienta­
tion toward file processing and report generation. 

Thus, the selection had to be either CODaL or PL/I. PL/I 
was ruled out because its disadvantages in poor running 
time and wasteful, ineffective use of core storage out­
weighed such advantages as Hexibility and re-enterable 
object code. Meanwhile, CODaL had the advantage of being 
largely self-documenting and of being known by most dp 
programmers. Thus, CODaL was the language choice for the 
New Operations System. 

Phase 1, the interim capability, was split into two stages. 
Stage 1 was the installation of a new message-switching 
system, during the middle of October, 1969. It was decided 
to utilize the IBM DCCAP (Brokerage Communication) 
package for the System/360 Model 50, extensively modified 
by Informatics in order to allow effective multiprogram­
ming and to allow on-line data capture of items that would 
otherwise require keypunching to enter the system. DCCAP 
took over all message-switching and order-processing fUllc­
tions that were handled by a Control Data 8050 system. 
Because of the importance of communications, the Model 
50 is backed up by another Model 50 which is used for the 
back-office processing and accounting portion of the New 
Operations System. 

Stage 2 encompassed the implementation in CODaL of all 
back-office processing utilizing the two IBM System/360 
Model 50's. This part of the system runs under OS/:MFT2 
and automates the following functions in a batch environ­
ment: (l) purchases and sales; (2) fails and stocks bor­
rowed & loaned; ( 3) margin ( bookkeeping); ( 4 ) stock 
record; (5) transfer; (6) dividends; and (7) monthly 
statements. 

system specifications 
Fig. 1 is a generalized How chart of the entire phase 1 

system, showing only the mainline programs. There are 
additional reports and communications programs associated 
with many of the modules shown in the diagram. 

A detailed description of the various programs and the 
functions that they perform is far too lengthy to be pre­
sented here. For example, the system design specification 
report alone comprised over 1,200 pages. However, out of 
the very large number of programs and automated func­
tions that are required to support a brokerage house back 
office, several function areas stand out as being most 
important. 

Communications and order processing. The order pro­
cessing and communications function is essential to the 
operation of a brokerage house. The firm cannot function 
without communicating orders from branch offices to the 
traders. As mentioned before, DCCAP was chosen as a basis 
for the communications and order processing for phase 1 of 
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the system. Basic IBM DCCAP performs the following 
functions: 

1. Validates and routes all orders for securities to their 
proper location for execution. 

2. Logs and switches all mess:.lges between terminals. 
3. Provides hard copy of all messages sent. 

CARD 

INPUT 

Fig. 1. Program flow. 

These functions are necessary but far from sufficient for 
meeting the standards for a third-generation system. DCCAP 
was modified extensively to validate, capture, and output in 
a fixed format the following types of messages: 

1. Orders 
2. Order executions. 
3. Movements of cash in the firm. 
4. Movements of securities in the field. 
5. Name, address, and other customer control and in­

formation changes. 
The system requires wire operators in the field to input 

messages in a fixed format. This data is then entered 
automatically into the back-office accounting system, elimi­
nating the current need to keypunch all of the same hard­
copy data produced by the message switch. 

In almost all currently operating brokerage systems, 
cards are the basic source of all input. In the third-genera­
tion system, whereas cards will still be a source of input to 
data bases, much incoming data is taken directly from 
communication lines and stored on magnetic tape or disc 
files. This is a useful capability since all remote data is 
eventually channeled through the communications system. 
Obviously, an intermediate hard-copy output and then a re­
keypunching of this same data is an inefficient process. 

The DCCAP communications system operates during the 
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daytime hours for the purpose of message switching and 
automatic data capture, and during this time period, it routes 
and prints all messages and prepares two output files of the 
day's formatted message activity to be processed by' the 
New Operations System. 

The order matching process is one of the more interesting 
aspects in the processing of an order. After an order for a 
listed stock is placed, it is wired to the floor of the New York 
or American Stock Exchange by the brokerage house com­
munications system, which also sends a copy of the order to 
the firm's order room. Fig. 2 is an example of such an order 

STOCK BROKER & CO. INC. 

LA 26 
XYZ 

BUY 
300 

GTC 

SB 

XYZ 

90-24631-0 46 
031410301030 

3001 3002 . 3003 

Fig. 2. Stock order. 

55 1h 

3004 3005 

as it would be printed on a Teletype at any brokerage firm's 
booth on the floor. The data on an order includes the 
following items and illustrative examples: 

Originating branch office 
Sequence number of the order 
Buy/sell indication 
Quantity 
Security symbol 
Price basis 
Time in force 
Account number 
Account executive 

(LA) 
(26) 
(BUY) 
(300) 
(XYZ) 
(55}~) 

(GTC) 
(90-24631-0 ) 
(46) 

The system goes on to add the date and time of the order. 
Other control information, including special handling in­
structions, may be present on the order but are not neces­
sary for this discussion. 

The price basis for an order may be MKT for a buy or sell 
at the market price; a limit price as shown iIi the above 
example (which means the customer does not wish to buy 
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until the price falls, or ,sell until the price rises); or a stop 
price (STP price), which means the customer wishes to stop 
a loss by selling if the price goes down to the number given, 
or by buying if the price goes up to the number given. A 
combination of stop and limit orders is also allowed. The 
time in force can be DAy-good for one day; GTc-good until 
cancelled, or good until a particular date, or for a particular 
date, or for a particular period of time. If the time in force is 
left out, the order is assumed to be for one day. 

If the order can be executed by the floor broker of the 
brokerage house, he wiil execute it and scribble the pdce, or 
prices, and the broker, or brokers, from whom he purchased 
the securities ont{) the order. He will circle his own (execut­
ing broker) number at the bottom of the order slip. 

This information is transmitted back to the branch office 
from the floor of the exchange as an execution message with 
a copy being dropped off in the order room. Fig. 3 is an 
example. 

The execution message contains the following data: 
Branch office ( LA) 
Order sequence number (26) 
Bought! sold indication (BOT) 
Quantity ( 100) 
Security symbol (XYZ) 
Price execu ted at ( 55 ) 
Executing broker (3001) 
Opposing broker ( ML) 

The system also adds the date and time. 
Notice that the information on the execution message is 

LA 26 

BOT 

100 

3001 
XYZ 

ML 

55 

Fig. 3. Order execution message. 

not exactly comparable to that on the order. Most signifi­
cantly, the price, the executing broker, and opposing broker 
are identified in the execution message, while the account 
number and account executive are left off the execution 
message although they appeared on the order. 

Under a standard, manual order-matching system, the 
orders are placed in cubbyholes according to the security 
symbol. When the execution is received, the cubbyhole is 
searched for the proper order and the price, quantity, and 
brokers are written onto the order. 'It is then sent to key­
punching as a trade. This data, plus the data in the security 
master and name & address master files, is necessary and 
adequate for all further calculations relating to the trade. 

The automated order-matching system, on the other 
hand, records all orders on random-access devices and 
contains logic which enables' an automated match of can­
cellations, executions, or partial executions, to the stored 
oi·der. The matched trades are then sent on, in the auto­
mated system, to the figuration run. Of course, extensive 
validation procedures, as well as inquiry and correction 
facilities, are required to control orders and executions that 
might be improperly entered into the system. 

If everything ran smoothly, order matching would be a 
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very simple application problem. The date, branch office, 
and sequence number of the execution would be used to 
locate the matching order; quantity, security symbol, and 
price would be used for validation. However, a problem 
exists when orders are executed by brokers other than those 
of the brokerage houses. This occurs when the "home" 
broker is too busy and gives the order to a "two-dollar 
broker" or when the trade must be executed by a specialist 
because the limit or stop price is not close enough to the 
market price. In these situations, the brokerage house does 
not always get the original order back; instead, it receives a 
similar piece of paper on the executing broker's stationery. 

Such trades on the New York Stock Exchange do not 
necessarily contain both the originating branch office and 
sequence numbers. Therefore, in these cases the execution 
must be matched on the basis of security symbol, and there 
is a problem of not being able to guarantee an exact match 
if two similar orders have been placed. One way to solve 
this problem is to chain all orders for a particular security 
together and search for the first order (on the basis of time 
entered) that meets the proper criteria. From a computer 
point of view, this may be a time-consuming operation, and 
results in the possibility of ambiguous situations which 
require human intervention to straighten out. 

The remainder of back-office processing can be split into 
two general areas: 

1. Trade activity (purchases and sales) . 
2. Record-keeping activity. 
The two files prepared by the communications system 

correlate to these functions. One file (P & S) contains 
orders, executions, and name and address data, while the 
other (record keeping) contains cash and stock movements. 

purchases and sales 
The purchases and sales (P & S) portion of the back­

office system is like the billing or invoicing function in an 
ordinary business. In most brokerage firms, the purchase 
and sales functions also support the cashier's department, 
since trading activity generates the movement of cash and 
stock. 

After input handling and validation, the most important 
function handled by purchases and sales is the order 
matching. The BCCAP file of orders-and-executes is read in 
lime sequence. When an order is encountered, it is recorded 
on disc as an unexecuted order. The file of unexecuted 
orders is continually matched against the incoming stream 
of executed orders. Once the appropriate ord~r request has 
been found and matched off against the order execution, 
the trade is considered to be matched, and this important 
requirement is satisfied. 

This system only performs automatic order matching for 
trades on the New York or American Stock Exchanges 
(which constitute most of the brokerage house's business). 
Order matching is performed several times each day, as the 
incoming data accumulates, to allow detection of invalid 
items early enough to provide for correction and fe-entry 
into the system. 

During a later phase, the system will be modified to 
provide expanded security-identification symbols for 
matching more trades and operation in a real-time, on:'line 
environment. This will result in a far more efficient system 
because it will permit much earlier detection and therefore 
easier correction of bad data. 

The purchases and sales subsystem also performs trade 
figuration, the computation of commission, taxes, fees, and 
any other miscellaneous charges for the trade, using al­
gorithms and tables based on regulations and policies of 
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federal, state, stock exchange, and brokerage house authori­
ties. These values are then passed on for further processing 
by the system. 

The trade figuration is batched and run after the com­
munication transmission cutoff time because of the require­
ments that some trade calculations are to be dependent 
upon other trades, either for a single account or for an 
individual security within a single account. 

The pending portion of the P & S system initiates all 
reporting of trades. On trade date, report records are gen­
erated for all trades and sent to the P & S report generator 
and the P & S confirmation run for printing. The pending 
run determines the number and types of reports to be: 
produced, based upon the nature of the trade (e.g., a bond 
blotter record is sent only for bond trades, while a confirma­
tion record is sent for all trades). One of the chief conCerns 
of pending processing is to keep track of security trades 
(and trade corrections) between trade date and settlement 
date. During the five-day period between the trade and 
settlement date, both the customer and broker are given 
written confirmations of the transaction. If an error in the 
trade is detected, as a result of this procedure, an appro­
priate adjustment can be made prior to the settlement date 
qf the trade to prevent erroneous information from entering 
the brokerage house's customer books. 

The pending run is also the interface between the pur­
chases and sales and record-keeping functions of the sys­
tem; and initiates data into all customer and street side 
accounts. For customer accounts, trade data is sent on both 
trade and settlement date, the former to give the system an 
advance picture of the account after the trade. settles, and 
the latter to perform the actual bookkeeping operation. Fig. 
4 shows the flow of trades through the P & S system. 

The P & S report generator prepares some fifteen reports, 
including the trade blotter (all of the day's trades), division 
blotter (trades by divisional offices), exchange blotter 
(trades by exchange traded on), foreign security blotter, 
bond blotter, etc. It also maintains the allocation of trade 
income by salesman and office so that income may be 
apportioned and commissions paid on a monthly basis. 

The confirmation run is another report generator, but it is 
a separate processing step because of its high priority. Since 
the confirmation is the customer's invoice, it is important 
that he receive it as soon as possible in order that the 
brokerage house receive payment prior to settlement date. 
In fact, Lthe speed of payment has a significant effect on the 
day-to-day cash flow position of the brokerage house. The 
task of updating the name and address file is part of the 
confirmation run, and assures that the most recent mailing 
information is available for the customer. The confirmation 
contains the customer's name and address (from the name 
and address file), the description of the trade (from order 
matching), the amounts of money involved in the trade 
(from figuration), and instructions for payment (name and 
address control information). Confirmations for customers 
outside of the eastern United States are teleprocessed to 
high-speed line printers in Chicago, Los Angeles, and San 
Francisco immediately after BCCAP is shut down. At these 
regional locations, the confirmations are burst and placed in 
window envelopes for mailing, greatly improving the de­
livery time to customers compared to nationwide mailing 
from New York. 

record keeping 
The margin program of the bookkeeping subsystem is 

considered the heart line or the most important functional 
program of a brokerage back-office operation. 
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All the bookkeeping activity of the day is input to this 
run. This includes stock and 'cash movements (from com­
munication and cards via margin edit), trades (from pend­
ing), "swings"-activity resulting from changes in the 
names and/or numbers of securities (from stock record), 
and dividends credited and paid (from dividends). In 

EDIT / 

ORDER MATCH 

FIGURATION 

PENDING 

MARGIN 

Fig. 4. Trade data flow. 

REPORTS 

CONFIRMATION 

PENDING FILE 

addition, a file of current closing prices of active securities is 
entered into the system for the purpose of valuing accounts .. 
Fig. 5 shows the How of this input through the bookkeeping 
system. 

Prior to the start of margin processing, this same input is 
processed by the fail run, where it controls the two subsidi­
ary files of detail transactions-the fail file and stock bor­
rowed & loaned file. 

Because a lack of tight control on fails can easily lead to 
financial losses, the fails system has to be extremely tightly 
constructed, with an ability I to respond readily and 
generate management information that is both accurate and 
current. In the early processing for fails (in the pending 
run), a determination is made as to whether securities will 
be handled through a clearing house, or not. This is based 
on the type of trade and where it was executed. If the item 
is a clearing house trade, balance cards (punched cards) 
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will be received from the clearing house and will indicate 
from (to) whom the receipt (delivery) will be made; 
otherwise, the trade will be settled with the opposing 
broker, and the fail will be generated automatically by the 
system. 

The processing of fails is separated into three major 
parts: 

1. The first part is the fail-update run, which includes 
the maintenance of a fail master file, and the preparation of 
detail fail-activity input for margin processing. 
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Fig. 5. Bookkeeping flow. 
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2. The second part is called fail balancing, which per­
forms the function of balancing the money value of securi­
ties received and delivered by the brokerage firm, from and 
to the clearing houses . 

.3. The third part, fail reporting, produces all of the fail 
and stock borrowed & loaned reports needed for research 
and control purposes, as well as any of the reports required 
by outside agencies such as the New York Stock Exchange 
or National Association of Securities Dealers. 

The fails processing system centers around a master file 
which is updated daily. The day's activities in the cage are 
matched to individual entries on the file (cleanups), and 
new entries (new fails) from trades that were executed 
earlier, but are settled now, are also used to update the 
master file. 

The input of activity in the cage for the phase 1 design is 
off-line. The later phases of the system will change this 
inventory management from a batch-oriented subsystem to 
a real-time, on-line system that is more intimately tied to 
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communications access to various data bases and the use of 
display terminals. 

As soon as the updating of the detail fails and stock 
borrowed & loaned subsidiary files has been completed, the 
margin (or bookkeeping) processing phase begins. The 
day's activity is used to update the two margin master files, 
the money balance file, and the security holders file-the 
combination of which constitutes the basic books of a 
brokerage house. The money balance file contains data 
relating to money, equity, market value, buying power, etc., 
of the account, as well as customer control information; 
while the securitv holders file contains a record of the 
positions in securities for each account. 

The margin processing system is primarily responsible for 
updating the customer books of the company and determin­
ing whether transactions adhere to rules of the variqus 
regulatory agencies, including the Federal Reserve Board, 
the New York Stock Exchange, and, of course, the policies 
of the brokerage house itself. Some of these rules can be 
quite complicated and change relatively often. The system 
reports a11 violations or pbtential violations, and monitors 
the removal of these anomalies. 

The margin processing system is divided into two main 
phases, margin I and margin II-plus a margin report 
generator. Margin I accepts the daily h'ansaction files and 
passes them against the two margin master files to produce 
an updated money and SeCtirity position record. Margin II 
then processes the interim margin master files and produces 
completely updated master files, report files, and activity 
output for follow-on portions of the system. 

About a dozen reports are generated each day by the 
margin system. Among the most important are the: (1) 
daily margin printout; (2) delinquent report; (3) account 
executive report; and (4) overdue cash report. 

The daily margin printout is the largest and most impor­
tant produced by the system. For each account having 
activity, this report shows the opening and closing balances, 
the positions, and the day's activities. In the Dean Witter 
system, these reports are wired to remote printers in Chica­
go, Los Angeles, and San Francisco, in addition to being 
printed locally in New York. This allows Dean Witter's. 
margin departments to have up-to-date status reports on 
every customer's account. 

The delinquent report is transmitted daily to regional 
offices and contains all violations and exceptional items to 
be drawn to the attention of the margin department; while 
the account executive report is a one-line message trans­
mitted over the communications system to account execu­
tives at the branch offices, describing balances and buying 
power for a11 accounts selected by the account executives. 
The overdue cash report is wired to all branch offices and 
indicates those customers who have an outstanding obliga­
tion to pay funds to the brokerage house. This data is used 
by account executives to monitor the status of their custom­
er's accounts. 

The progression of margin processing through its final 
phase causes the following output files to be produced for 
further processing by other parts of the system: 

l. A daily statement detail file (to statement process­
ing) . 

2. A daily transaction detail file ( to stock record 
processing) . 

3. A monthly interest file (to purchases & sales 
reporting) . 
. After margin processing, several other systems process 

the data and generate reports. The stock record subsystem 
is responsible for keeping track of all securities for which 
the firm has responsibility. These securities are owned by 
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Dean Witter's customers or by Dean Witter itself. They are 
located in vaults (boxes) at various Dean Witter offices, in 
transfer (from Dean Witter's name or to Dean Witter's 
name), owed to Dean Witter by other brokers, and so on. 
The stock record master file contains the locations of the 
certificates in security sequence to give the total picture of 
the status of any given security at any particular time. The 
stock record system prepares transactions deleting old posi­
tions and adding new positions as a result of mergers, 
changes of name, and any other organizational changes of 
companies that affect customer holdings. These transac­
tions, called security swings, update the bookkeeping files 
and the stock record master file on the next day. 

Stock record also prepares the basic information. for 
dividends processing. When dividends are declared, pay­
ments are made to Dean Witter for all securities held in 
house name; however, most of these securities are really 
owned by customers, and the payments must be passed on 
to each customer in proportion to the number of shares of 
the security in his account. The stock record run has this 
information in its master file and passes it to dividends 
processing. 

Dividends processing computes dividends, prepares 
dividend checks and notices for customers, prepares book­
keeping entries for margin processing, withholds taxes on 
dividends, controls "due bills" from and to other brokers for 
stock on loan or failed on, maintains an overpayment/un­
derpayment file for dividend payments that do not correlate 
exactly to its o\vn record, and prepares operational reports 
for the use of dividend department personnel. 

In the logical flow of the system, the final run is state­
ments. Statements are produced periodically, showing the 
activity and status of all customers. Although such state­
ments may be as infrequent as quarterly, most brokerage 
firms produce the statements monthly. This run essentially 
merges all of the detail activity from the margin-processing 
system with the closing balances and positions, creating 
statements for all customers. It is the most time-consuming 
process in the system because of the large amount of 
printing required. The run also accumulates tax information 
for reporting to the customer and the government at year­
end. 

conclusion 
This article has described some aspects of back-office 

brokerage operations, and parts of one major project to 
automate these functions. Besides being used in back 
offices, computers are automating many different activities 
on Wall Street at this time. The Exchanges themselves have 
developed large computer capabilities and have automated 
communication nets to expedite the flow of information. 
Systems have even been designed and proposed for auto­
mating the actual trading of securities themselves. And, of 
course, for some time computers have been very important 
in stock market research. 

The people involved in Wall Street automation problems 
sense that major changes will be forthcoming in the way 
that the Street does business. Many of these changes will 
come about because of the computer capabilities. No matter 
what changes occur, however, the basic functions described 
in this article will remain necessary for brokerage firms. As 
time progresses, the emergence of the computer's capability 
for managing large information flows will become more and 
more obvious as the only solution for the major operational 
problems of the brokerage industry-an industry whose 
major function can be interpreted as the processing and 
transferring of information. • 
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IS THERE A REMOTE· POSSIBILITY 
That You Will Require A 

360 Compatible Batch Terminal In 1970? 
WE A[N~ []El~V~[N~U\j@ ~ 

Data Computer Systems, early in 1969, 
promised last quarter deliveries. We kept 
that promise. 

YES - We even delivered the first ones on 
time. 

YES - They are operating very reliably. 

NO - We didn't have any problems with 
installation or with software com­
patibility. 

SO - Why wait a year for a 3rd generation· 
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terminal? You can geta high speed 4th gen­
eration CP-4 with a proven performance 
and reliability record in only 60 days! 

To maintain bur 2 month delivery schedules 
in the face of strong demand, we are having 
an additional facility constructed that is four 
times larger than our present one. And, if 
you'd rather rent than buy, we offer an eco­
nomical three year rental plan and our 
standard one year plan. 

CIRCLE 55 ON READER CARD 

~~~ 

For complete facts, write or call 
DICK CARR (714) 835-3646 

Data Computer Systems, Inc. Dept. C-4 
1612 So. Lyon Street, Santa Ana 

California 92705 
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The IBM Compatible Executerm 60 
by Courier- for the IBM System 360 Computer User 

COMPATIBILITY IS: 
1. IBM 2260 or 2265 Tele-processing 
2. Line Addressing 
3. Polling and Addressing 

. 4. IBM-2260 Editing Functions 

Executerm 60 is available with 240 characters (6 
rows of 40 characters) or 480 characters (12 rows of 
40 characters), utilizing a 7 x 8 Dot Matrix. 

Executerm 60 is available as a "stand alone" re­
mote device or it can be clustered by utilizing the 
Courier MULTI-STATION ADAPTER (MSA). 

Any combination of terminals and printers up 
to 16 units may be clustered. "Fall back"1fi1lf~,r 

capability eliminates unnecessary downtime with the 
use of MSA. Optimum reliability is the Courier 
standard. 

All this and software compatibility, too! 

OS/DOS,BTAM,QTAM 
Courier also produces the Executerm I for the time 
sharing computer user. 

For further details on the operation, applications 
and installation plans of the Executerm 60 and 

the Executerm I, write or call our market~ 
ing department or your nearest Courier 

representative. 

~ 
COURIER REPRESENTATIVES 
Dataware Marketing Inc. offices include: San 
Francisco, 415-989-6580; Los .Angeles, 213~ 
776-6861; Houston 713-222-9668; Park 
Ridge, Illinois, 312-696-4550;.New York, 
212-758-4955. 
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~ S1:l..s.:LeJn..s. I.n...c... 
2202 East University Drive / Phoenix, Arizona 85034/602-258-7271 
NATIONWIDE INSTALLATION AND SERVICE BY RCA SERVICE CO. 

© Copyright by Courier Terminal Systems. Inc. 1969 
Visit us during the Spring Joint Computer Conference 
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OCR IN 
NO MAN'S LAND 
by Edward H. Utley [- I "No man's land".ls. that war-torn real estate, lying 

between two opposing forces but owned by 
neither. The no Il1an's land in OCR is the applica­
tion area between the highly constrained, 

centralized «clean room" approach to oCR-input prepara­
tion and the «greasy mechanic proof" applications at the 
credit card level. In this now largely forsaken area will be 
fought the future OCR battles. 

The Marine Corps characteristically has launched its OCR 
attack into no man's land in its manpower data. application. 
In this new system the Marine Corps can neither be content 
with the small amount of variable data obtainable in credit 
card applications, nor create the controlled conditions often 
thought necessary for full-scale, page-reader scanning 
operations. 

To understand how the Corps uses OCR, an understjnd­
ing of the application (which is obscure to most people 
even in the military) is necessary. People unfamiliar with 
military personnel accounting often assume it is merely a 
"nose count." There is nothi~g simple about the new Ma­
rine Corps Manpo.wer Management System in which. there 
are over 400 different kinds of transactions, each of which 
has an average of about 50 edits associated with it. Not oniy 
a roster of the people on board is maintained by a system of 
this type, but also an inventQfY of their skills; their status 
(sick? in the brig? on leave? AWOL? AWOL whIle sick? 
etc.); and a myriad of data elements which can affect a 
Marine's payor future assignments, or which are required 
for proper management of the military member or his unit. 
There are a lot of questions asked of a system of this type 
both from within the Marine Corps and from external" 
sources. 

keeping a diary 
The Marine Corps has had a computerized personnel 

system· for many years. Keypunching was the means of 
input preparation. Marine Corps units (mo~· are 200-or-so­
man rifle companies, artillery batteries, or aviation squad­
rons) submitted a daily Unit Oiary (morning report) with 
free-form narrative statements which desci"ibed events 
affecting the records of indi~idual Marines. These diaries 
were mailed to an accounting cel1ter where a Marine who 
was a «personnel data analyst" interpreted the unit's state-
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1 5 words per minute 

m~nts and assigned transaction codes according to his 
judgment and interpretation of the rules. These transactions 
were then keypunched, verified, and entered into the com­
puter process. 

The old system was a good second-generation applica­
tion. But by present day standards, its computers were slow, 
data both before and after processing was transmitted by 
mail, programming was relatively inflexible, and input was 
subject to severe queuing problems as the supply of trained 
analysts and keypunchers ebbed and flowed. The analysts 
at times were inexperienced and quickly trained, resulting 
in some rather unusual transactions being pumped into the 
system from. time to time. Differences between individual 
analysts in the interpretation of the rules were a constant 
problem. Other little annoyances sometimes were present; 
For instance, Private Ludwig van Beethoven once was 
carried on the master record for a short hitch. 

The worst feature of the old system was that the unit 
w?ich originated the entries into the system n~ver knew 

Lt. Col. Utley, a career data 
. processing officer with the 

USMC, Is presently serving in 
Vietnam. As head of the Man­
power Systems Branch of 
Marine Corps Headquarters, 
he was responsible for the 
development of the system 
described in this article. He 
has a BS from the University 
of Maryland and an MS from 
the U.S. Naval Post-graduate 
School in Monterey, and has 
been on the faculty of the 
UniverSity of Maryland and 
American University. 
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whether the information "took" or not. In some cases, data 
was entered on the Unit Diary, but never was posted to the 
computer record, due to a failure in the analyst or keypunch 
process. Also, there was simply no way for the unit to relate 
the free-form entries to specific machine transactions, even 
when given access to transaction data. Thec.:cmmandirtg 
officer was technically responsible for the data on members 
of his unit, but he had no real control over·it. 

Since July 1, 1969, the Marine Corps has been operating 
a new, third-generation system in which OCR is the key­
stone. The concept of the new system is simple. Thecom-, 
pany clerk types his report and sees that it is delivered to 
the data center. The report is scanned, processed by the 
computer, and transmitted to the central data bank. The 
unit is then given a listing of all transactions accepted and 
rejected with indication of any corrective action required. 

By expanding from two to eight data centers, the use of 
the mail has been decreased radically except for remote 
units. Now, diaries affecting most Marines can be hand 
delivered to the data center the day they are prepared. Eight 
automated service centers plus the center housing the cen­
tral data base, stretch from Camp Lejuene, North Car9lina, 
to Danang, Republic of Vietnam. All are equipped with an 
IBM 360 and a Farrington 3030. All operate as service 

, centers, with the manpower application as only one facet of 
a multiprogramming environment. With this understanding 
of the over-all system, examination of the OCR subsystem 
and the constraints under which it operates is possible. 

In the approximately 2,000 reporting units, the action 
centers around the company clerk. This young man has the 
task of diary preparation. These are some of America's 
finest. If you ever spent a night in a foxhole with a young 
Marine, you develop a real respect for our younger genera­
tion. However, he has about as much innate aptitude for the 
OCR world as his civilian contemporary in a filling station. 
The big problem to be solved initially was to give this clerk 
a standard means of communicating with the system with­
out resorting to a completely esoteric assortment of codes. 
This communications problem was solved by creating a 
jargon-filled "manpower language" not unlike a high-level 
programming language. 

an easy language 
The Corps established this new language with a one-for­

one relationship between the specified set of English..: 
language statements and system transaction codes. Creating 
this relationship, while keeping instructions simple enough 
for untrained personnel to understand, was the crucial step 
in the entire process. However, as far as the company clerk 
is concerned, he is as unaware of the language as Moliere's 
hei'o was that he was speaking prose. No attempt is made to 
teach the clerk the language. He, in' fact, is trained not to 
depend on memory. He uses a procedures manual which is 
constructed around decision logic tables which direct the 
user to the precise statements needed to report an event. 

Once a clerk threads his way through the decision logic 
tables, he is ready to commence his daily task of typing the 
diary. At this point it is important to know that every man 
and woman entering the Marine Corps is screened for 
typing ability. It may be interesting to know that the 
Marine Corps considers 15 words per minute a significant 
level of competence-perhaps good enough for assignment 
as a clerk when demand for typing skill is high and typing 
talent available is low. 

Every unit, except those in Vietnam, is equipped with a 
typewriter with the type A USASI font. (Units in combat 
submit their diaries any way they can, and the diaries are 
retyped at the data center.) It was known from the outset 
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that it would be necessary to buy new typewriters for nearly 
every unit in the Marine Corps in order to achieve the 
required OCR print quality. OCR typewriters are more than a 
font. Ribbons and embossing density are critical. Reusable 
cloth ribbons "splash" when struck by the key, and the 
scanner reads the splash mark as part of the character. Key 
pressure must be accurate so that the typed character is free 
from shadows caused by hitting the page too hard or 
unblackened areas in the letters caused by hitting the page 
too lightly. The Corps' older nonelecbic typewriters clearly 
would not make the grade in the OCR world. 

all new typewriters 
It was apparent that if a large investment in typewriters 

was to be made, standardization of a single font would be 
the economical approach. Single-font readers cost less to 
rent or buy than multifont readers. When systems designers 
are in a position to specify a single font for input prepara­
tion, they usually find the dollar savings dictate that ap­
proach. The fact that the Marine Corps uses a total of 10 
readers magnified the dollar savings considerably, and more 
than paid for the cost of new typewriters early in the game. 
This was especially true since the Marine Corps had an­
ticipated arrival of the scanners, and long before scanning 
operations commenced had ordered that the routine re­
placement for all Marine Corps typewriters would be OCR­

font machines. 
Sometimes the big problem with OCR typewriters is the 

platen. It must be designed so that proper vertical align­
ment will be maintained on your input forms. There must 
be, in other words, six lines to the inch and not six and one 
half. If vertical alignment is not maintained, by the time the 
scanner is halfway down the page the sweep of light will be 
skimming the top or bottom of the characters and the line 
will be rejected. In the Marine Corps, a four-part form for 
OCR input in the field is used. The original is sent to the 
scanner, first copy goes to the old system (while being 
operated in parallel), the second copy goes to the pay 
people until the integrated pay portion of the system takes 
hold, and a file copy is retained by the unit. There were 
some typewriter manufacturers who couldn't believe OCR 

input would be prepared in a multipart set. If thinking i's 
limited to a centralized clean room approach, then multiple 
copies indeed do not make sense. But if the system uses 
decentralized document preparation, snap sets are quite 
useful. If a multiple-part form is used, special platens may 
be required for some brands of typewriters to overcome 
alignment problems. 

The Marine Corps tested all type A USASI-font type­
writers on the market at the time the system was being 
designed, and from OCR print quality there was little to 
choose from. You may prefer one brand of typewriter over 
another for some reason, but they all do an excellent job 
from the standpoint of OCR print quality. 

So we have our Marine with his new typewriter; now he 
needs a form. When buying OCR forms, pick a printer with a 
proven record of satisfactory performance in OCR forms. 
Printing a form in two colors, one of which must be seen by 
the human eye but not by the scanner, is one part of the 
problem. Geometry, squareness of the form and correct 
spacing of printing, is another. Picking the printer is a 
privilege those in government do not enjoy. Buying from 
the low-bidder has produced some exceptionally fine forms, 
but luck plays a part here. 

When the company clerk types the form, it passes 
through the hands of the chief clerk, the first sergeant, and 
the executive officer, and is signed by the commanding 
officer. This ensures that it is not only technically correct 
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but often smudged, Rnger printed, stapled, and even 
folded. These problems have led to the revision of an 
ancient military maxim: "If it moves, salute it; if it doesn't 
move, pick it up; if you pick it up and it's wet and soggy, 
scan it." The form when signed is plac~d in a Rat manila 
envelope and carried or mailed to the service center. No 
special mailers are required. 

Each of the Marine Corps' automated service centers has 
an Administrative Control Unit. This unit consists of two or 
three NCO'S and some younger Marines who are principally 
typists. One of their jobs is to take the diaries from the 
envelopes, remove the staples, and stack the forms in prep­
aration for scanning. No other preprocessing is necessary. 

scanning the forms 
The Marine Corps' Farrington 3030's are equipped with 

two tape drives and an 8K CPU as well as the usual console 
typewriter. Scanning then has the Rexibility of an off-line 
operation. The reader output tape is input to the IBM 360. 
The readers have an oscilloscope which displays unreadable 
characters for the operator so that he can type in the correct 
character. This slows the scanning process somewhat, but it 
is worth it to keep transactions from becoming annoying 
retypes. The Marine Corps has programmed many edits 
into the initial scanning process, so that certain exceptional 
transactions are rejected before processing on the IBM 360 
commences. For instance, if any diary entry starts with the 
letters SFNP (short for "statement format not provided"), it 
means that the unit could not Rnd an appropriate statement 
in the manual for the event reported, or has a problem that 
requires human judgment, SFNP'S are automatically re­
jected to be given personalized attention by the members of 
the Administrative Control Unit. Even with these and other 
edits executed under program control, over 95% of the 
transactions go through the reader successfully the Rrst 
time. The remainder get speedy corrective treatment by the 
Administrative Control Unit and are soon hack on the 
track. 

The Corps has a standard technique for controlling input 
quality. Whenever a new typewriter is purchased, or un old 
typewriter is overhauled, or input quality as monitored by 
the control unit drops, a predetenninedtest pattern must be 
typed by the unit and submitted to the data center. A 
computer analysis of the reading of the test pattern is 
returned to the unit, and if adjustments are required, the 
analysis is of course available to the repairman. Scanning 
operations for the day-or after any power Rt!-ctuation-start 
with the reading of a test pattern of known accuracy. This 
is a "fail~safe" on reader adjustment. 

When the scanner output tape goes into the IBM 360, 
system transactions are processed to completion. If a trans­
action is logical and compatible with the Marine's record, it 
is posted. If not, it is rejected. The system prepares a 
transaction register which goes back to the unit. The regis­
ter tells the unit what was accepted and what was rejected 
and what action must be taken to correct any error. Syn­
tactical errors in the manpower language which have been 
rejected during IBM 360 processing do not appear on the 
unit's transaction register. They are corrected and typed by 
the control group and resubmitted to the process. The unit 
is, however, charged with an error, but nothing is returned 
to the unit pUl:ely for retyping. 

Data collected at the eight service centers is sent by 
AUTODIN digital transmission network to the Marine Corps' 
Automated Services Center in Kansas City, Missouri. The 
central data base is maintained at this location which is 
shared by the Marine Corps' Finance Center. The Auto­
mated Services Center has three IBM 360's and two Far-
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rington 3030's to handle the central data bank processing 
workload. Scanning operations support certain· specialized 
payroll functions using scannable input prepared in disburs­
ing offices around the world. 

The,Marine Corps' system is set up so that only the unit 
commander or Marine Corps Headquarters can change an 
individual Marine's record. If Headquarters puts in a ti'ans­
action, the transtlCtion prints out on the unit's transaction 
register. This feature gives the unit commander total visibil-· 
ity of the system and, except for Headquarters' input, total 
control over the system. It also gives him total responsibili­
ty, which with proper supervision should promote efficien­
cy. The computer, with Orwellian thoroughness, gives the 
unit commander and his superiors a complete analysis of 
the accuracy of his unit's transactiqns. 

tn creating this new system, the objective has been much 
more than simply converting keypunch to OCR. What the 
Marine Corps has achieved is source-data automation, with 
typewritten OCR input as· the means. The Corps' new system 
is far more Rexible than a credit card type application, 
having almost infinite ability to vary the input to the 
existing system. Yet the Marine Corps is relatively free of 
constraints. The principal constraints in force are use of a 
standard typewriter and form. Some of the unfettered fea­
tures of the system which do not detract from over-all 
success are: a -relatively inexperienced clerk with limited 
typing ability; 2,000 locations putting input into the system 
without directday-to-day supervision; use of any ocn 
typewriter on the market; and forms purchased from the 
low bidder. By employing OCR methods the Corps now has 
a personnel system-and will have a pay system integrated 
with it-in which the Marine's immediate commander has 
control and responsibility for accounting in his unit. 

The Marine Corps does not consider this system to be the 
ultimate. OCR is now the Marine Corps' way of life, but for 
the Corps the typewriter is a millstone around the pro­
verbialleather neck. Why are typewriters a problem? They 
must be plugged into a power source- (a small number of 
manual OCR-font typewriters are being tested in Vietnam); 
they require maintenance (the nuisance value of which is 
prop~·tional to the remoteness of units); and typewriters 
~e<iuire a skilled operator. In a world where a skill of 15 
WPM is significant j no further ampliRcation of this point is 
required. . : ' 

What are the aItematives to the typewriter? The im­
printer lacks flexibility. The "black box" has the mainte­
nance factor and, so far, a prohibitive price tag. M·ost 
require a power source. The answer could be scanning of 
hand-printed information, although the number of digits in 
a coded. transaction could very well prove a limitation (not 
of the hardware but the users). Perhaps some of the Corps' 
remote locations will be brought closer through transmission 
of scannable hard copy over telephone lines. In any case, 
the present. system is a revolutionary step towards an ulti­
mate buLas yet undeRned goal. 

the potential is ther& 
One thing qUite clear is that when industry solves the 

type Of problems the Marine Corps needs to solve, a lot of 
other peoples' OCR problems will be solved also. On the 
other side of the coin, when the user looks at the true source 
data automation potential of OCR (and does not limit his 
thinking to converting current keypunch applications), he 
will reap the true benefit of OCR. Industry and the user will 
then both. be moving out into the-middle of no man's land, 
which is the area which must be exploited if OCR is to meet 
its full potential anytime soon. And when you are out there 
in no man's land, Marines are good company. • 
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Datum Has Everything Under Control 
Adding tape to'today's most popular small .. an'd medium­
size computers is simple. Buy a Dat'uO'l 5091, M~gnetic 
Tape System and plug it in. 

The 5091 has an IBM .. compatible$~~~Oand ~ine-Qharl" , 
nel format and includes read-after-write parity check, 
generates VRC, LRC and CRC,. andchec~sVRCand 
LRC. It's compatible with" 'your cQmputer'smagnetic 
tape software. Available with up to four tape tranSpott~i'; 
it will read/write at 10-,' 20 .. , or 30-thousandcnaractersl 
second. . . 

It:comes with interconnecting cables, connectorsfcorri~ 
puter interface cards, and a software package that 
includes input/output subroutines, a comprehensive 
diagnostic routine and a maintenance routine. 

For information about a Datum 5091 for: any of the .coni­
puters listed below, write or phone DATUM, INC., 170 
East Uberty Avenue, Anaheim, California 92801 .. Phone 
Number 714/879-3070. TWX Number (910) 592-1289. 

A Datum 5091 is available for any of ,the following com­
puters: . 

HP2115 

PDP:;'S 
PDP~81L 

PDP~81" 

PDP-9 .: . , 

'PDP~9IL 
. PD'P-15 

Varian,620i . 
'CAl 816, 

Honeywell 124A 
Honeywell 316 
HoneywelL516 
XDSCE16 
XDSCF16 
Micro-Systems 81 0 

_ c: I (1: ':':' J ... ---­_I_eel 
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THE not parallel 

SERIES DATA 
MANAGEMENT SYSTEM 
by David C. McElroy 

-,,---- ---J The problems associated with the development 
and operation of information systems employing 
computers are widely recognized. SERIES, an up­
ward compat!ble group of data management 

systems developed by Information Systems i\1anagement 
Corp., is designed to alleviate these problems. The name 
SERIES is not an acronym, but rather a descriptive name for 
a modular family of data management systems with varying 
functional capabilities. 

The fact that there is no commonly accepted means of 
defining information processing requirements, nor a univer­
sally accepted generalized structure for processing informa­
tion (primarily due to the relative infancy of the dp field), 
has imposed the greatest difficulty in developing SERIES, as 
well as other generalizcd data management systems. How­
ever, the technology necessary to develop generalized sys­
tems to solve dp problems has been evolving for many 
years. For example, generalized sort systems, initially devel­
oped as early as 19.55, have virtually eliminated the need 
for writing sort programs. Instead, the sort user specifies 
very briefly his requirements and a sort program is special­
ized for his specific needs. 

what these systems do 
Additional systems were developed based on the concept 

that an acceptable generalized logic structure could be 
developed to solve even more complex problems. The de­
velopment and use of early systems for the IB~I 702 and 709 
were described by \V. D. McGee in the late 50's in a 
DATAMATION article entitled "Generalization-Key to Suc­
cess in Electronic Data Processing," and more recently by 
Harrison Tellier in the June, 1968, issue of Data Processillg 
Digest in an article entitled "The Role of the Generalized 
Program." The systems described generalized the processes 
of sorting, reporting, and file maintenance. 

On a more contemporary basis, a number of systems have 
emerged which are referred to variously as generalized file 
management systems, data management systems, informa­
tion management systems, etc. A data management systems 
survey of some of these systems was prepared in early 1969 
by the ~nTHE Corp. for the Department of Defense (Doc­
ument Number MTP-329). This survey was followed by a 
CODASYL committee report entitled "A Survey of General­
ized Data Base Management Systems," published in J\lay, 
1969. These systems (generally grouped together in any 
discussion of data management system technology) vary 
functionally all the way from systems which provide a 
common data management interface between multiple user 
programs to a shared or common data base, to systems 

April 1970 

which interpret user requirements and either execute gen­
erated programs or interpretive routines to solve the user 
problems. Some are oriented to on-line processing; others to 
batch processing; others are a combination qf both. As a 
result of this varying capability, it is extremely important to 
evaluate "how" and "to what degree" the points surveyed 
are accomplished. 

Basically, these systems permit the information user or 
the system analyst to communicate information require­
ments. The systems consist of program generators, as well as 
interpreters, which accept the user's requirements and ei­
ther generate programs or execute interpretive routines, 
dependent on the response time required and the economic 
value of processing the information. The systems have the 
inherent knowledge to "design" information processing sys­
tems and "write" programs based on a comprehensive gen­
eral structure. An analogy between these systems and com­
puter programs currently in existence (which interpret 
engineering specifications and automate the design of cir­
cuit logic for electrical transformers and even computers) 
adds to the credibility of this approach. Programs which 
design circuit logic have the inherent knowledge of the 
electronic engineer and are capable of designing circuit 
logic to conform to a comprehensive general structure. In 
the case of information system development, these systems 

Mr. McElroy is an indepen­
dent consultant serving the 
computer industry. He was 
the founder and president of 
Information Systems Man­
agement Corp., Richland, 
Wash., prior to its acquisition 
by western Operations, Inc., 
in 1969. He has had many 
years of experience in man­
agement and operations, and 
has conducted numerous pre­
sentations for various dp and 
management organizations. 
He studied accounting at 
Washington State University. 
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Mark of Distinction ... 

DATASCRIBET~ .. the Vanguard of Data Recorders ... provides 
250% FASTER COMPUTER THROUGHPUT TIME ... enter data directly onto half-inch 
magnetic tape-end card-to-tape conversion problems. 

30% FASTER DATA ENTRY ... three DATASCRIBEs easily do 
the work of four keypunches~ 

IBM 360 COMPATIBILITY ..• both 7- and 9-track 
DATASCRIBEs are compatible with third and 
fourth generation computers. 

ENGLISH-LANGUAGE DISPLAY ... data and column 
number are..di,l;,ectly readable; keyptfftth opl!raF:>r::" A 

can learn in minutes. 

."h DATA INTEGRITY ••• advaJlUd-IGelectrollics ,,' 
~ / ensure infinite teliabiiitr~t~ata during allfive'" " / ' 

" %":oper~ting mo~es."tl!~eg~~m. E~,try, p. rogrClm~ .. verlfY'''~~;1 {I-
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SERIES DATA 
MANAGEMENT SYSTEM ... 

have the inherent knowledge of the system analyst and 
programmers to design computer systems and write com­
puter programs. 

The problems and the requirements associated with in­
formation system development and operation-coupled with 
the experience gained through the development and use 
of early and contemporary systems-form the basis for the 
development of SERIES. SERIES has been designed specifical­
ly to combine into a single integrated compatible grouping 
of data management systems a combination of the major 
functional facilities associated with information system de­
velopment and operation. It permits the user to concentrate 
on information system design and development, thereby 
reducing or eliminating the need for programmers to de­
sign, code, and debug computer programs. It is integrated 
and compatible with existing software facilities to provide a 
sound basis for the evolutionary development of complex 
information systems. 

The major components of SERIES are briefly described 
here, primarily to indicate how the information system 
developmental and operational problems are solved, and to 
illustrate the comprehensiveness of the system. 

1. Languages: To define information systems tasks and 
conditions which control the processing of the tasks, and to 
communicate requirements for immediate information stor­
age and retrieval. 

2. Data organization and access routines to organize, 
store, and retrieve data. 

3. Language processors to interpret the languages and 
either generate programs, or interpretively execute pro­
grams to meet the requirements specified by the language. 

4. Control mechanism to maintain the integrity and se­
curity of the data base, to control all external communica­
tion with the system, and to automatically schedule applica­
tions based on the conditions which control their processing. 

The integration of these parts into a standard operating 
environment is important (from the standpoint of current 
operations and cost) to maintain compatibility with and to 
prevent duplication of facilities. This integration is illus­
trated in Fig. 1. 

language 
Since there is no commonly accepted language for de­

scribing information system requirements, and the process 
being described cannot be expressed in mathematical terms, 
new language (s) have been developed which can be em­
ployed to specify information requirements. Other systems 
mentioned earlier employ different forms of languages vary­
ing from highly stru9tured fixed forms with columnar head-

...----,-t-() MULTIPLE FI LE )f-.,------. 1 \: _ DATABASE. l 

~permanentlyre"dent 

DMOdulere"dentonIYWhenrequ,red 

SERIES 
GENERATED 
PROGRAMS 

A·I 

Fig. 1. Major SERIES components integrated with operating 
system. 
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ings to English free-form statements, and, in some cases, 
simply subroutine call statements integrated with manually 
written procedural language programs. An analysis of these 
languages indicates many common elements and a general 
orientation to certain classes of users. Based on this analysis, 
th~ SEIUES language has evolved to provide a comprehen­
sive language oriented to different classes of users. For 
example, there is a language for system analysts to define 
information system data and processing requirements, and a 
language for management, administrative operations, and 
sales personnel to dynamically obtain information and alter 
data. The SERIES language includes a very simple subset of 
statements designed to produce extremely simple reports 
and to maintain and create simple files. Portions of these 
languages and their use are illustrated in the following 
examples. 

a sample language 
Fig. 2 shows a very simple information system, involving 

personnel, cost, and projects files, which are updated on a 
dynamic direct-access basis with applied-time transactions. 
These transactions are received from remote terminals and 

PAY RECORO 

Fig. 2. Multiple file maintenance. 

can be either dynamically processed or batched, based on 
the number of transactions or elapsed time for periodic 
processing. The SERIES information system language re­
quired to complete this task is shown as follows: 

MAINTAIN -EXAMPLE: DEFINE MAINTAIN. 

What data is to be processed? 
INOUT MASTER FILE IS PERSONNEL ACCESS DIRECT . 

INOUT AUXILIARY FILE IS COST ACCESS DIRECT. 

INPUT AUXILIARY FILE IS PROJECTS ACCESS DIRECT. 

INPUT TRANSACTION FILE IS APPLIED-TIME ACCESS 

SEQUENTIAL. 

\Vhat relationships between data are required? 
LOGICALl: LINK PAY REGORD OF PERSONNEL FILE USING 

PROJECT-NUMBER TO PROJECT RECORD OF PROJECTS 

FILE USING PROJECT-NO. 

LOGICAL2: LINK PROJECT RECORD OF PROJECTS FILE USING 

RESP-ORG TO COST-ACCTG RECORD OF COST FILE USING 

ORG-CODE. 

CHAIN LOGICALl, LOGICAL2. 

How is data maintained? 
PAY-UPDATE: MODIFY PAY RECORD FROM TIME RECORD. 

(Continued on p.135) 
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SERIES DATA 
MANAGEMENT SYSTEM ... 

MOVE SUJ\1 OF HOURS-WOHKED AND HOURS TO HOURS­
WOHKED. 

DO PHJ-UPDATE. 
DO COST-UPDATE. 

PRJ-UPDATE: INSJ\10D LINK PROJECT OF LOGICALl LINK 
FILE 
DO PROCl. 

PRocl: BEGIN. 
COMPUTE COST-TO-DATE = HOURSIl< HOUHLY-HATE 

Il< OVERHEAD-RATE 
+ COST. 

END. 

COST-UPDATE: MODIFY LINK COST-ACCTG OF LOGICAL2 
LINK FILE 
DO PHoc2. 

PRoc2. BEGIN. 
COMPUTE COST = HOURSIl< HOURLY-RATE 

Il< OVERHEAD-RA TE 
+ COST. 

END. 

proiect record language 
The functional program created from these task specifica­

tions would read the transaction records; serially link to all 
of the corresponding records in the personnel, cost, and 
projects files; and modify individual records. In addition, in 
the case of the project record, new records would be 
inserted automatically when no project record was found 
corresponding to the applied time transaction record. 

Fig. 3 pictorially illustrates a very simple report combin-

PROJECT 
NO 

A761532 

8321765 

PROJECT·ANAL YSIS 

RESP EST COST 
ORG COST TO DATE 

3001 6,000.00 4,800.00 

3006 78,000.00 75,000.00 

Fig. 3. Multiple file system formatted report. 

OVERHEAD 
RATE 

.75 

87 

ing data from the cost and projects files. The SERIES infor­
mation system language required to complete this task is 
shown below: 

PHOJECT-ANALYSIS: DEFINE REPORT. 

What data is to be selected and processed? 
INPUT PROJECTS IF EST-COSTIl< .75 GT COST-TO-DATE THEN 

SELECT PROJECT RECORD. 

INPUT AUXILIARY COST ACCESS DIRECT IF ORG-CODE EQUALS 
3001 THEN SELECT COST-ACCTG RECORD. 

What relationship exists between the data? 
LOGICAL3: LINK PROJECT RECORD OF PROJECTS FILE USING 

RESP-ORG TO COST-ACCTG RECORD OF COST FILE USING 
ORG-CODE. 

CHAIN LOGICAL3. 

How is information to be presented? 
DETAIL FOR PROJECT RECORD. 
LIST PROJECT-NO,RESP-ORG,EST-COST, COST-TO-DATE, 

OVERHEAD-RATE. 
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The functional program created from these task specifica­
tions would read the projects file; select appropriate rec­
ords; link to the cost file to obtain the required data; and 
format a report, using the task name "PROJECT-ANALYSIS" as 
the report title and the field names as columnar titles. 

Language elements are provided to specify variations in 
response and processing requirements. 

for the on-line user 
For the strictly on-line user, the SERIES interactive lan­

guage provides capability to create files, maintain files 
(record modification, insertion, and deletion), search in­
dexes, and retrieve and format data. Examples of this 
language are shown below: 

PRINT PROJECT-NO,EST-COST AND COST-TO-DATE FROM 
PROJECTS FILE WHERE RESP-ORG EQUALS 3001; AND 
COST-TO-DATE GREATER THAN 100000.00 

RESULTS AT TERMINAL 

PROJECT 
NO 

EST 
COST 

COST 
TO DATE 

A700516 
A693417 

150000 
250000 

100321.00 
175672.00 

In this example the SERIES interpretive processors search 
the indexes for RESP-ORG and COST-TO-DATE and retrieve all 
records for organization 3001 exceeding $100,000.00. 

MODIFY PAY RECORD IN THE PERSONNEL FILE WHERE 
HOURLY-RATE = 5.738 WITH HOURLY-RATE = 5.765 

In this example the SERIES interpretive processor searches 
the hourly rate index, retrieves all records with an hourly 
rate of 5.738, and changes the hourly rate to 5.765. In 
addition, for each record modification, the hourly rate index 
is updated automatically. 

prompting 
Prompting which is provided for the inexperienced user 

at his option follows: 

SYSTEM 
USER 
SYSTEM 
USER 
SYSTEM 
USER 
SYSTEM 
USER 

SIGN-ON 

COMMAND? 
PRINT 
FIELD(S) ? 
PROJECT-NO, EST-COST, COST-TO-DATE 
FILE? 
PROJECTS 
SEARCH CRITERIA? 
RESP-ORG = 3001; AND COST-TO-DATE 

GREATER THAN 100000.00 

Dynamic linkages between files can be established by the 
on-line user, as was illustrated in the maintenance and 
report examples for multiple file activities. The user can 
eliminate optional words, such as AND THE FILE RECORD, 
etc., to reduce input volume. 

The SERIES language and interpretive processors have 
been specifically designed to allow the language to grow, 
not only from a functional point of view but on a dynamic 
basis, to conform to the user's normal vocabulary. It has 
been. anticipated that the language will evolve through the 
experience of the users, and that the need will exist to 
process other data vocabulary on a dynamic basis through 
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the use of stored (and named) procedures which can be 
invoked repetitively as required. 

The techniques employed for data organization and ac­
cess have a tremendous impact on the over-all effectiveness 
and flexibility of any data management system. The fact 
that response time and volume requirements vary signifi­
cal1tly between different sets of data, and that data rela­
tionships must be established on a dynamic basis to be 
responsive to users, imposes the greatest difficulty on design­
ers to develop an all-encompassing data organization. This 
is combined with the fact that, in some cases, the value or 
absolute requirement for having data immediately acces­
sible is contradictory to efficient use -of storage facilities and 
computer time, when considered O1i an independent basis. 

As a result, the system analyst defining data requirements 
must be given some effective choices which allow. him to 
consider such things as the relative requirements (storage 
volume, frequency of access) between direct and/or se­
quential access; the degree of real-time on-line, batch on­
line, or batch processing; and the probable access require­
ments. All of these considerations must be weighed based 
on the value to the ultimate customer (management, opera­
tions, sales, etc.) . 

The SERIES system provides a combination of sequential, 
sequentially oriented with secondary direct access, dii"ect 
access, and direct-oriented with secondary sequential ac­
cess organization methods. All are potentially accessible, 
not only through unique record identifiers, but also based 
on the data content of the records. Data may be combIned 
into groups (either in single or multiple physical file) to 
provide both the simple and unlimited hierarchical relation­
ships required to access data to meet the unpredictable 
information needs of the users. The logical structure of a 
multiple file data base is shown in Fig. 4. The chaining 

SPECIFIC ORGANIZATION RECORD 

ASSOCIATED 

PERSONNEL 

RECORDS 

Fig. 4. SERIES logical file structure multiple file hierarchy. 
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illustrated is defined dynamically (at the time infomlation 
is required), and the logical chain addresses are stored 
external to the data to allow their use on a dynamic basis 
and to conserve maintenance processing time. 

structures and indexes 
Data structures, such as required for the manufacturing 

"parts explosion" problem, also can be defined and pro~ 
cessed by SERIES. Fig. 5 illustrates a manufacturing struc­
ture where bidirectional logical chains for each use of a 
component are constructed to provide the ability to locate 
all uses of a particular component as well as all parts 
associated with a product. These bidirectional chains are 
automatically constructed and maintained by the SERIES 

access methods for each insert, delete, or modification of 

Fig. 5. Manufacturing product structure. 

product component records, as well as the records describ­
ing the structural relationships between components. 

At the user's option, an index of the content of any or all 
data fields for direct-access files can be specified. These 
indexes are automatically maintained by the system each 
time the field content changes. When all fields are indexed, 
the queries which can be conducted, and the relationships 
which can be established between them on a dynamic basis, 
are virtually limitless. Some examples of the type of data 
which could be located using these indexes without search­
ing the data base are listed: 

1. All unfilled customer orders assigned to salesman X 
where component Y is required for production and where 
the item sold is not in inventory. . 

2. All suitable substitutions for component Y. 
3. All personnel assigned to manufacturing projects 

where equipment failure has occurred due to employee 
carelessness and customer order backlog exceeds 10% of 
monthly production. 

4. All sales in excess of $1,000 for department 300 
products sold in the southwest region during January and 
June, 1969. -

5. All projects assigned to the maintenance department 
which exceed 75% of hudget where assigned employee's 
absenteeism exceeds 10%. 

Certainly the creation of indexes for every field and file is 
an ideal situation. In reality, however, the extremely large 
general purpose, integrated data base cannot be indexed to 
this extent from the practical standpoint, due simply to the 
increased storage volumes and maintenance time. SERIES 

provides the ability for the system analyst to be selective in 
employing these facilities, based on the value of obtaining 
information. This is important in order to obtain the most 
comprehensive capabilities which can be economically justi­
fied. 

The SERIES data organization and access routines are 
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The 3M 
Electron 

Beam 
Recorder. 
April 1970 

the uncommon com. 
Prints computer output onto computer 
film 20 times faster than any impact print­
er can put it on paper. Records this 
computer-generated data at a speed of 
20,000 lines per minute. Develops the 
computer film on-line. Eliminates the time 
and cost problems of film lab processing. 
Delivers a film that's ready to store in 

compact computer film cartridges for 
viewing and copying on a 3M "400" 
Reader-Printer. Interfaces with your pres­
ent computer. Adapts to future computer 
figurations. Saves time and money for a 
growing Jist of computer users. Why not :3 m 
your company? Write to: 3M Company, 
Department FDJ-40, St. Paul, MN 55101. COmPANY 
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sufficiently comprehensive to allow users to evolve into the 
future, where reduced storage costs coupled with micropro­
grammed access routines are anticipated, possibly residing 
in small peripheral computers. 

language processors 
The SEH.IES language and interpretive processors are de­

signed to "understand" the languages, the associated data, 
and its organization, (as presented by the user) in order to 
direct the computer system in solving the problem specified 
by the user. They either "define" a computer system or 
"write" and/or "execute" computer programs to perform 
the tasks specified. 

A general logical structure, comprehensive enough to ef­
fectively employ the hardware and basic software resources 
to solve the user's problems, is provided. To insure efficiency 
within the boundaries of the user's response requirements, 
programs may either be generated or interpretively pro­
cessed at the user's option. Only those functional modules 
(within the general logical structure required to meet the 
specific problem) are employed in any specific process to 
prevent any serious degradation of performance (storage 
utilization and processing speed), compared to manually 
written specialized programs. 

The approach of providing highly responsive, interpre­
tive, as well as generative routines provides an additional 
benefit in that it allows information system users to make 
the transition on an evolutionary basis from off-line batch 
systems (which are paramount today) to on-line semibatch 
or real-time systems, yet remain in a compatible environ­
ment. This can be accomplished because various logic mo­
dules (applicable to an on-line process contained within the 
standard logical structure) may reside as executable re­
entrant subroutines "called" into execution in the proper 
sequence by the language processor; whereas in the batch 
or semibatch environment, the various logic modules are 
actually generated in-line in the processing order required 
to construct an object program. 

The programs, themselves, could be generated in re­
entrant machine language: COBOL, PL/!, or any language 
comprehensive enough to fulfill the user's requirements 
through adaptation of the language processor (which has 
been specifically designed to allow future adaptation as 
required). SERIES has been initially equipped to generate 
conaL. This provides the ability to retain compatibility with 
a commonly accepted procedural language during the 
transition from specialized to generalized systems. The use 
of conaL minimizes the "shock" of employing a new lan­
guage since, in fact, the system is completely conaL com­
patible and is not contradictory to the goals of employing a 
common language. It even improves the common-language 
goal because the language processor is specifically designed 
to be adapted to generate syntactically and efficiently "cor­
rect" conaL programs and the associated system-control 
language for different computers (initially System 360) . 

. The language processor is specifically designed for ex­
pansion to respond on a dynamic basis to technological 
developments in· the form of new processing techniques, 
new equipment, and new basic software. The concept 
employed is based on the fact that the inherent "knowl­
edge" within the language processor is merely the "trans­
ferred" knowledge of the information system analyst and 
programmer, and that to be effective the language processor 
must "learn" as the knowledge within the industry grows. 

In the future, with the acceptance of these generalized 
logic structures, it will be possible (as with the data organi­
zation and access routines) to provide the functional mo-
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dules as microprograms possibly residing in small, peripher­
al, or terminal computers to dramatically improve their 
performance. 

Potentially, one of the most important aspects of a data 
management system (to insure its success in meeting the 
needs of information users) is compatibility with existing 
facilities. Operating systems which provide time-sharing or 
multiprogram facilities need not be logically duplicated 
within the executive of the system, nor do the basic device 
handlers for various teleprocessing and storage devices. 
Duplication of development not only increases the cost, but 
also creates an incompatibility with the rest of the world, 
limiting the feasibility of transcending to this type of tech­
nology. 

There are, however, some important control aspects 
which are necessary today because they are not supported 
by the operating systems available. Among these are auto­
matic scheduling (not simply scheduling of jobs in the 
operating-system input stream or job queue, but all jobs in 
the infOlmation system); security control of the entire data 
base; creation of historical logs for back-up; centralized 
telecommunications control for the complete information 
system environment; controlled access where multiple users 
attempt to access the same data records simultaneously; 
and optimization of the use of shared facilities. In the latter 
case as an example, since SERIES is in control initially of all 
I/O access, it is possible to optimize access-arm contention 
on direct-access storage devices in a shared data base 
environment. 

The control mechanisms are designed on the concept that 
their general services need not be redesigned and dupli­
cated within user programs. There certainly was a time in 
the industry when most computer application programs had 
their own executive, their own sort, their own data organi­
zation, access routines, etc. Today, it has generally been 
accepted that general systems (sorts, operating systems, 
data ')rganization, and access) should be used, rather than 
spending money and time to duplicate them or their facili­
ties. On a contemporary basis, however, most systems re­
quiring teleprocessing have their own specialized telepro­
cessing control programs, and this is also true for many of 
the other functions inherent in a generalized data manage­
ment system. 

The SERIES control mechanism can, in reality, provide 
those general functional services, which are useful during 
the operation of an information system, to reduce the 
operational problems associated with scheduling of jobs 
and communication with the information users, in a manner 
compatible with existing operating systems. Ultimately, 
these facilities will become a part of the "standard" operat­
ing system and become candidates for microprogrammed 
modules. 

summary 
The SERIES system has been designed to automate infor­

mation system development and operation. It is comprehen­
sive enough to produce conceptual information systems 
within the scope of today's technology, as well as being 
designed for expansion in the future. The value of the 
technology offered by SERIES is significant in terms of reduc­
ing programming cost and lead time alone. Even as early as 
1958, a cost saving of more than 90% was achieved by 
employing a SERIES predecessor system for one application 
(Harrison Tellier in the previously referenced article). 
SERIES has been designed to allow a realistic evolutionary 
transition from today's technology and to provide continu­
ity for the growth of information system technology .• 
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TIME SHARING BASIC AND DISC 
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Or peripherals either. 
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length, multiple accumulators, data channel and 
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for less), there's really no excuse for waiting 
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add time of 300 nanoseconds from read-only 
memory, 800 nanoseconds from core and a 
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And, we deliver. Often, in less than 30 days. 
The point is, if you've been waiting for a 

real hot machine with some real gutsy software 
to back it up, wait no longer. 
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DATA GENERAL 
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CENTRAL PROCESS 
COMPUTER APPROACH 
by Robert J. Matherne 

,---, The ptoblem of economically controlling the 

L" J pI.'ocesses of a large chemical plant has been 
approached by the design of an integrated com­

- puter system. It consists of three process com­
puters connected via data links to one central computer. 
The functional jobs are distributed between the central and 
process computer to maximize the total output and reliabil­
ity of the system. The techniques which were used in the 
design can be applied to any real-time computer system 
which must handle many cyclic and randomly occurring 
events on a priority basis. 

The system to be described in this article is the process 
computer installation of the Union Carbide Corp., Chemi­
cal and Plastics Div., Taft Plant, located about 25 miles 
upriver from New Orleans, La. 

In the Taft Plant each process computer has a data link 
for communication with the central computer, a drum for 
program and data storage, a line printer for printing logs 
quickly, an operator's console for man-machine interaction, 
and an alarm typer for each process unit. Each process 
computer can read into its memory about 2,000 analog field 
signals and convert these into engineering units. Each 
process computer can control 200 process loops, analyze 
multiple process streams, output 600 analog field signals, 
scan 1,500 process variables for alarm conditions, and re­
cord 4,000 process variables for logs. 

The central computer system resembles a data processing 
computer with its card reader, card punch, I/O typer, and 
line printer. The major difference is the data link connec­
tions to each process computer. The 2 million words of disc 
are used to store the operating system and large quantities 
of data. The library maintenance software can automatical­
ly allocate space on the disc for 700 real-time functions, 
1,000 batch-type programs, 500 FORTRAN subroutines, 
1,000 data tables, and 100 undebugged programs. 

process computer design 
The basis of the operating system is the process computer 

monitor. It provides a high degree of multiprogramming, dy­
namic core relocation, up to 64 levels of priority interrupts, 
and cycle-stealing I/O. Fig. 1 (p. 141) is a block diagram 
of the interaction of the functional programs, the executive 
control program (ECP), and the interrupts. For example, if 
program no. 2 (alarm scan) is running and a "drum opera­
tion complete" interrupt arrives, the alarm scan program's 
registers are saved and control is transferred to the "drum 
transfer driver." After servicing the interrupt, the driver 
returns to the ECP which searches for more work to do. A 
priority of programs are established by having the ECP 

begin its search for work from the lowest numbered pro­
gram. This scheme requires that the analog-scanning work 
be completed before the digital display program can run, 
for example. 

Each of the three process computers has the same 
overall design. For purpose of this discussion, they will be 
treated as one process computer. The job the process com­
puter performs is the direct acquisition and manipulation of 
field signals. A breakdown of the separate functions to do 
this job is given: 
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1. Analog scan: The input of field signals from the 
process, and conversion into engineering units. 

2. Alarm scan: The comparison of selected process vari­
ables against high and low limits to detect alarm conditions. 

3. Digital display: the display of selected process vari­
ables on an optical, digital-readout console. 

4. Console operator: The man-machine interaction be­
tween the process computer and the process engineers. 

5. Process control: The use of negative feedback for 
maintaining a process variable at the operating point set by 
the process engineer. 

6. Update: The provision for changing the process. being 
controlled. 

7. Stream analyzer: The conversion of the output of on­
line chromatographs to per cent composition. 

S. Demand log: The provision for printing arrays of 
process variables with their descriptors for the last S or 24 
hours upon demand on the process computer line printer. 

9. Trend recorder: The driving of red/blue ink pens on a 
strip chart to display process variables as a function of 
time. 

The process control functions such as alarming, analog 
scanning, and controlling are independent of the processes 
being controlled. These functions have update-in-place ta­
bles which contain the specifics of the job to be done. A 
process variable may have entries for it in the analog scan 
table and the log table, for example. The addition of new 
process variables, or the redefinition of an old variable, 
simply requires the changing of data in the associated 
tables. The "update" function accepts "update data" from 
the central computer and places it in the proper table. 

The strong points of this type .of process computer design 
is that it provides both flexibility and reliability, which are 
often mutually exclusive in process computer systems. The 

Mr. Matherne is senior pro­
grammer in standard soft· 
ware development for the 
MAC 16 computer with the 
Data Products Div. of Lock­
heed Electronics Co. Previous 
to this he was with Union 
Carbide Corp., where he was 
responsible for systems pro­
gramming, training, and op­
erationof a multicomputer 
process control system. He 
has a BS in physics from 
Louisiana State University. 
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flexibility comes from the ease of changing process vari­
ables; the reliability from the elimination of reprogramming 
when process changes occur. 

central computer design 
Those functions not reserved by the process computers 

are placed in the central computer. A breakdown of these 
functions follows: 

1. Optimization: The controlling of several process com­
pllter control loops according to an optimization scheme for 
improving the value of the products. 

2. Update: The interpretation of engineering data on 
punched cards for changing process computer functional 
tables, and the transmission of the data to the process 
computers., 

.3. Demand log: The storage of 24 hours of process 
variables, and the transmission of arrays of process variables 
to the process computers on demand. 

4. Production records: the preparation of management 
. information reports for the entire plant. 

5. Plant summary: The calculation of total plant usages 
of utilities such as electricity, cooling water, and steam. 

6. Language processing: The on-line compiling, assem­
bling, and debugging of both source language (FORTRAN) 

r------I~---­~ 

Fig. 1. Monitor block diagram. 

TYPICAL PROCESS COMPUTER 
MONITOR 

and assembly language programs for the central and pro­
cess computers. 

7. Console operator: An extension of the process com­
puter console operator for servicing requests for central 
computer functions from the process computers. 

8. Alarm action: An extension of the process computer 
alarming function which enables central computer pro­
grams to take corrective action when a process alarm oc­
curs. 

The operating system for the central computer is a modi­
fied process computer monitor. The changes are mainly a 
deemphasis of the priority levels of functions in order to 
provide adequate servicing of the background processing 
system; that is, the function of a real-time computer utiliz­
ing the free time left over from controlling a process. 

The design of the integrated, plantwide computer system 
required that the central computer have the following 
capabilities: 

1. Communication with controlled processes through 
several process computers. 

2. On-line compiling, assembling, testing, and library 
maintenance of a large number of programs. 

.3. FORTRAN capability with a real-time I/O submonitor 
for handling printing, disc read-write, and data transfer to 
and from the process computers. 

4. Capability for handling the' segmenting and schedul-
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ing of a large number of real-time functions (about 700). 
5. A usable FORTRAN COMMON for data communication 

between real-time program segments. 
The vendor's software met the second and third require­

ments above but was deficient in the other three. To pro­
vide a monitor with 700 independent functions would have 
required about 16 words of register storage and various 
pointers for each function, or a total of 11,200 words of core 
memory. This is unreasonable for a 24K machine. Real-time 
linkage software was available from the vendor whereby 
several programs could share the same monitor function. 
The real-time linkage enabled one program to link to an­
other program to run, but was unsatisfactory for the pro­
posed system. The problem was one of organization; the 
system had to be capable of handling several hundred 
unrelated, randomly occurring events as well as regular 
time-sequenced events. 

Providing a usable FORTRAN COMMON was a problem. 
FORTRAN COMMON is a must for doing large amounts of 
program segmenting, because it gives the programmer a 
reserved section of resident core for transmitting data be­
tween program segments. The only alternative to FORTRAN 

COMMON is using disc storage which is expensive because of 
the slow access time. The vendor software had only one 
FORTRAN area. The individual programs which needed 
COMMON would have to be assigned individual sections of 
FORTRAN COMMON. This would have required an unreason­
able amount of core memory. 

The solution to both these problems was the development 
of an adjunct software package known as the SEE package, 
which stands for Sub-Executive Environment. The SEE 

package separates the 700 real-time programs into 6 parti­
tions called program classes. All of the programs in a 
program class run as the same independent function under 
the control of another monitor function known as a sub­
executive. To four of the six program classes, a section of 
FORTRAN COMMON' is assigned. This solves ,the COMMON 

problem. A program running in one of these classes can 
safely transfer data via that class's COMMON area to its own 
subroutines or the next program to run in the same class. 
Fig. 2 (p. 142) shows how the division of FORTRAN COMMON 

is accomplished. 
The scheduling of the execution of the real-time pro­

grams was accomplished by use of an auxiliary timetable. 
This timetable contains the next-time-to-run for all of the 
real-time functions. The next-time-to-run can be in incre­
ments of one minute or upon demand. A timer program 
decrements the time-to-run each minute. When the time-to­
run becomes zero, the sub executive for that program sets up 
pointers that monitor needs to run that program. Then the 
monitor schedules the execution of the real-time program. 

Two subroutines which provide the scheduling capability 
are SEEON and SEEOFF. The SEE ON call is used by one real­
time program to begin the execution of another real-time 
program as soon as possible. SEEON places a zero in the time­
to-run word for the requested program. The sub executive 
will execute that program when all other real-time pro­
grams ahead of it in its class have completed. 

The SEEOFF subroutine provides a segmenting and 
scheduling capability. A SEE OFF call has two arguments as 
shown: 

CALL SEE OFF (t,p) 
The t variable contains the number of minutes from the 

present time that the execution of the calling program is to 
occur again. The p variable contains the real-time program 
number that is to be executed as the next link of this 
program chain. If t = 9999, the program is to be executed 
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again only by a SEEON call. This is known as a demand 
program. If p = 9999, the program simply turns itself off or 
stops executing. In this case the program class is freed for 
running other programs. 

The first requirement, that of multicomputer communica­
tion, was solved by the design of a data link system using 
polling techniques. The central computer is the master 

MONITOR 

CLASS 3 

COMMON 

CLASS 4 

CO M M 0 N 

CLASS 5 

COMMON 

CLASS 6 

CO M M 0 N 

FREE TIME COMMON 

FREE TIME PROGRAM 

Fig. 2. Resident-working core. 

RESIDENT 
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WORKING 
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controller of the data links. It keeps track of the traffic on 
the data links and schedules the transfers between itself and 
the process computers. It does this by initiating status polls 
to each of the process computers as shown in the flow 
diagram in Fig. 3. A transfer may be in progress in only one 
direction at a time and, like other I/O, the data link hard­
ware uses cycle-stealing transmission. 

CENTRAL 
COMPUTER 

I 
I 
I 
I 

PROCESS 
COMPUTER 

Fig. 3. Polling diagram. 
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The flow of data between the central and one of the 
process computers is shown in Fig. 4. The examination of 
the steps involved in an alarm limit change will shed some 
insight into how the data link software operates: 

1. A central computer program lodges a data link 
OUTPUT request to process computer no. 1 by using the 
FORTRAN statement, OUTPUT 1, 5, 0, (DATA/ADDRESS), 

where 1 is the process computer designator, and 5 is the 
alarm limit change function code, DATA contains the new 
alarm limits, and ADDRESS is the process computer location, 
if required. 

2. Program control is transferred to a transient system 
subroutine called data link submonitor which stacks the 
output request into the master driver stacking table and 
returns program control to the requesting program. 

3. The master driver transmits the information to the 
process computer driver when all the previously stacked 
requests have been serviced, and the driver can accept a 
new request. 

4. The request is serviced by the no. 1 driver by placing 
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the alarm limit change data into a buffer and turning on the 
data link operator program. 

5. The data link operator determines that the function 
code associated with the data is 5, and turns on the alarm 
limit change function which removes the data from the 
buffer, releases it, and changes the alarm limits as re­
quested. 

Central computer programs can also do data link INPUT 

requests with FORTRAN statements. The sequence of events 
is similar to an OUTPUT, but the data flow is in the opposite 
direction. The major difference is that the program is placed 
in a suspended state in core while waiting for the transmis­
sion to be completed. To minimize the waste of core by 
programs waiting for INPUTS, they are serviced before 
OUTPUT requests. INPUT requests are used by central com­
puter programs to provide the process information needed 
for its supervisory process control function. 

The process computer may OUTPUT to the central com­
puter, but may not request INPUTS because it cannot afford 
the resulting waste of core capacity. The OUTPUT requests 
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Honeywell disk p.ack drives, magnetic tape units, 
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Xerox Data Systems 
701 S. Aviation Blvd. 
EI Seq undo, Calif. 

Please run my FORTRAN IV benchmark 
program on the Sigma 5. I would like to 
know the results and the total job time. 

Name __________________________ ~--

Comp?ny __________________________ __ 

Address _______________________ _ 

City __________ State ____ Zip __ _ 

IBM 
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Armonk, N.Y. 

Please run my FORTRAN IV benchmark 
program on the IBM 360/44. I would like to 
know the results and the total job time. 

Name _________________________ __ 

Company _________________________ __ 

Address ________________________ _ 

City ______ State _____ Zip __ _ 

SYSTEMS Engineering Laboratories 
Dept. S, 6901 West Sunrise Blvd. 
Ft. Lauderdale, Fla. 33313 

Please run my FORTRAN IV benchmark 
program on the SYSTEMS 86. I would like to 
know the results and the total job time. 

D Send me your new SYSTEMS 86 software 
brochure. 

Name ____________________________ __ 

Company __________________________ __ 

Address, __________________________ __ 

City _______ State _____ Zip __ _ 
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are made in assembly language direct to the data link 
availability and stacking subroutines. OUTPUT requests from 
the process computer are necessary for the central computer 
alarm action, console operator, and plant summary func­
tions. 

One other handy tool for multicomputer communication 
is the capability for programs in the central computer to 
print on any process computer devices using FORTRAN print 
statements. This was accomplished by a change to the 
FORTHAN print submonifor. vVhenever a device code of 10 
or greater is requested, the first digit is used as the process 
computer designator, the second digit as the device num­
ber, and the FORMAT and DATA words are transmitted to the 
selected process computer. A program there receives the 
data and prints it on the proper device. The examples 
below illustrate several of these print statements: 

PRINT STATEMENT 
PRINT (0) 801, DATA 

PlUNT (1) 801, DATA 

PRINT (10) 801, DATA 

PRINT (20) 801, DATA 

PRINT (34) 801, DATA 

SELECTED PRINT DEVICE 
Central computer line printer 
Central computer I/O typer 
No.1 process computer line printer 
No.2 process computer line printer 
No.3 process computer typer No.4 

optimization benefits 
Two of the central computer functions, the plantwise 

summary and optimization capability, illustrate the benefits 
of the multicomputer aspects of the system. The plantwide 
summary is a console operator request function. The desired 
function is requested by a technician or engineer at the 
operator's console of one of the process computers by press­
ing a hutton. This turns on the selected function in the 

central computer, which inputs the data it needs from the 
three process computers, calculates the totals, and prints 
the data on the process computer line printer that is adja­
cent to the console. 

The most important contribution of a central computer 
system is the ease by which unit optimization can be 
implemented. Optimization programs are normally large 
programming packages which are developed by specialists 
in the chemical process to be optimized. vVith a central 
computer system it is feasible for optimization packages for 
several different units to be developed in FOHTHAN on 
another machine. Then, with a minimum of effort, they can 
be segmented to fit the core restrictions of the central 
computer and debugged in an on-line mode without inter­
rupting the process control of each of the units. 

The optimization begins with the current market prices 
of the various products which may be produced. These data 
are entered into the central computer optimization program 
which uses them as a basis for throughput and product mix 
regulation. The regulation is accomplished by the changing 
of set points and control parameters in the process comput­
er. The process computer finally controls the proccss accord~ 
ing to the specified set points and control parameters. 

The central process computer approach to controlling a 
large chemical process has been described. The placement 
of fast-cycle, direct-control functions in the drum-core pro­
cess computer, and slow-cycle, optimization functions in 
the disc-core central computer, provides the best use of 
both types of computers. This blending of computer power 
and costs makes this approach attractive for many large­
scale process computer systems. • 
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Today'smost advanced portable remote data 
terminal comes fromOmnitec ... and it comes for 
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Now, in less than an hour, you can turn your Teletype® 
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TACPOL-
harrowing 

A TACTICAL 
C&C SUBSET OF PL/I 
by Herman Hess and Charles Martin 

Developing a military command and control 
Ian guage, TACPOL ( TACtical Procedure 
Oriented Language), as a subset of PL/r-a lan­
guage unproven in this application-and im­

plementing a processor for and ill this same language in less 
than a year is a challenging and somewhat harrowing 
experience. Fortunately, it also turned out to be highly 
rewarding, since PL/I proved fully capable of supporting all 
specified command and control requirements, as well as 
serving as an excellent implementa,tion vehicle for a sophis­
ticated compiler. 

Although TACPOL is the desi$nated programming lan­
guage for the Army's TACFIRE (tactical fire direction) sys­
tem, it is broad enough to be applicable to similar real-time 
command and control systems, such as the Tactical Opera­
tions System (TOS) and the Combat Service Support Sys­
tem (cs:~). TACFIRE provides direct support to the Army 
field artillery in tactical situations. Its mission is to supply 
fire direction information and commands, perform fire 
planning (fire tables) for a whole gamut of weapons, and 
evaluate targeting and related intelligence. 

The various functions of the TACFIRE system are directed 
and monitored by the Litton L-3050 computer, whose 
range of capabilities is roughly comparable to a system with 
the combined features of an IBM System/,360 ~Iodels 50 
and 44. ~Iajor programming areas include TACFIHE applica­
tion programs, data base support programs, utility routines 
(memory dump,. diagnostics), operating system routines 
(executive, scheduling, interrupt handling), the compiler 
and its support programs, and program and system test 
routines. 

pols versus mols 
It was recognized early in the contract-definition phase 

of the project that a procedure-oriented language (POL), 
rather than a machine-oriented (symbolic assembly) lan­
guage (~IOL), should be used for TACFIRE programming. 
The Army was fully aware of the relative advantages of a 
procedure-oriented language for program development, 
maintenance, and possible future conversion. A POL would 
be machine independent, thus simplifying program devel­
opment for interrelated systems. Relatively inexperienced 
programmers would find it easier to learn a POL, would 
write programs with fewer errors, and would have less 
trouble debugging them. Better documentation of programs 
written in POL would reduce the cost of initial and ongoing 
maintenance, and facilitate cross-training for related sys­
tems on different machines. Moreover, program conversioll 
to successor machines or languages would be far simpler in 
a POL than in a ?\lOL. 
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Among recognized advantages of an assembly language 
(~lOL) are the ability to achieve a better balance between 
storage utilization and execution time, and the ready access 
to specific machine characteristics, not generally available 
in a POL. -To preserve these MOL advantages, the selected 
POL should provide a MOL capability embedded within its 
procedures, thus permitting MOL programmers to hand­
tailor a few time-critical portions of the TACFIRE system. A 
somewhat less efficient object code in the remainder of the 
system, produced at an acceptable performance level and at 
reduced cost, was considered a satisfactory trade-off. 

selection study 
Although the Army was convinced that TACFIRE pro­

gramming required a procedure-oriented language, it did 
not prejudge the selection of an existing POL adequate for 
the task. While one of the key requirements-the ability to 
process character and bit strings-appeared to qualify im­
mediately such languages as JOVIAL and PL/!, a variety of 
other considerations might, on balance, give the advantage 
to one of the other POL'S. Accordingly, a study was ordered 
on the adequacy and implementation requirements of exist­
ing POL'S for the TACFIHE mission. This studyl set up nine 
general language criteria to be used in the selection of a 
POL. They were: applicability, legibility, brevity, indepen­
dence, efficiency, pars ability, safety, extensibility, and con-
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• trollability. Let us briefly consider the significance of each. 
To qualify for selection, the POL must be applicable to 

the problems to be solved; that is, it must embrace the 
broadest possible range of TACFIRE programming areas. 
Legibility implies that the POL must be easily understood by 
programmers-must be capable of being clearly expressed 
and easily learned. While the language must be legible, it 
must also be brief and concise: it should be no richer and 
redundant in its operations and algorithms than is necessary 
to retain legibility. It is obvious that the selected POL must 
be as independent as possible of specific machine character­
istics and particular input/output configurations. 

Perhaps most important for c&c language, the POL must 
provide for efficient generation of object code and data 
structures. There should be a near-optimum balance be­
tween conservation of storage space and execution time, 
tailored to the requirements of particular algorithms. To 
meet this requirement, the POL must provide language 
structures that parallel to a high degree the desired object 
code structures. This means, for example, that complex 
conversions of values should be permitted only explicitly, to 
encourage programmers to optimize coding. The Army's 
language strategy, generally, required programmers to be 
aware of all code generated and in full control of object 
code efficiency. 

For easy parsability, the programs should be capable of 
being parsed automatically by a straightforward algorithm 
permitting the implementation of a relatively inexpensive, 
small, and fast compiler, with minimal maintenance. 

Safety requires that the POL'S program structures should 
aid the programmer in the prevention of programming 
errors and should facilitate error detection. Safety also 
demands the explicit specification of all operations and 
characteristics of a quantity. This should preferably be done 
in a single declaration to avoid accidental omission of 
characteristics used later in the program. Default character­
istics are also considered error-prone' for this particular 
implementation. 

Extensibility simply means that the language should be 
adaptable to future changes in processing requirements. 
Finally, the selected POL was to provide adequate control 
over critical parameters of the programming system, in­
cluding systemwide data files, storage allocation, program 
interactions, . and hardware usage. This requires the inclu­
sion of "compools" (communication pools) and appropriate 
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control program features. 
The degree of prior implementation of a POL considered 

for selection was not held important for the purposes of the 
study, primarily because this fact alone did not promise a 
significant reduction in the implementation effort. More­
over, a new implementation might result in a better 
product. 

From these general characteristics the preliminary study 
then developed a comprehensive set of specific language 
requirements2, which are summarized in Figs. 1 and 2. 
However, among predictable requirements were: the in­
clusion of fixed-point arithmetic with double-length capa­
bility; character and bit string manipulation; an embedded 
assembler language capability; procedures invoked by the 
occurrence of interrupts; fixed point and character string 
literals; the use of blocks; aI1d a central definition-or 
com pool-facility . 

evaluation of existing pol's 
In accordance with these criteria and requirements, Lit­

ton Data Systems Division performed, in 1967, the evalu­
ation of seven' existing procedure-oriented languages: 
FORTRAN, COBOL, JOVIAL, ALGOL, NELIAC, cs-1, and PL/!. 
The results of the study, shown in the two summary charts 
(Figs. 1 and 2), revealed that none of the seven eligible 
POL'S completely met the requirements of the TACFIRE 
application. The ranking of the seven candidates, in order 
of relative adequacy, is as follows: 

1. PL/!-modified subset acceptable 
2. JOVIAL-substantially modified subset acceptable 
3. COBOL-very substantially modified subset acceptable 
4. ALGOL-very substantially modified subset acceptable 
5. cs-1-inadequate 
6. NELIAc-inadequate 
7. FORTRAN-inadequate 
The leader, PL/!, had approximately 81% of the specified 

language requirements present in some degree, the highest 
percentage of any of the candidates. The chief defect of 
PL/I (and its chief merit from another perspective) was the 
richness. Over 50% of PL/I'S language features were not 
required or not applicable to TACFIRE. This, of course, made 
it easy to select a slightly modified subset of PL/! that 
would be adequate. PL/! lacked an embedded :r.WL (as­
sembler language) capability and a central definition 
(compool) facility. Thus, the development of a suitable 
military subset of PL/I would require the addition of these 
two capabilities and the deletion of all non applicable 
features. 

Since the runner-up, JOVIAL is the most widely used 
command and control language at present, some of the 
reasons for down-rating it may be of interest. Although 
JOVIAL contained approximately 66% of the specified lan­
guage requirements, it had the following primary deficien­
cies: complex rules concerning spacing, reserved words, 
and scope of definition; limited legibility because of un­
familiar symbols and overly brief abbreviations; no provi­
sions for recursive procedures; no interrupt handling capa­
bility; limited input/output logic; and too many operations 
tending to generate inefficient object code (for example, 
the FOR statement, which is too general; no concatenation 
operator, and no built-in functions). 

While PL/I appeared to have a clear theoretical edge 
over other POL'S for the T ACFIRE mission, the decision to 
develop a PL/I subset had to take into account additional 
factors, such as compiler implementation problems, the 
available computer configuration and implementation soft­
ware, language support and possible improvements, as well 

(Text continues on p. 155) 

DRTRMFlTION 



SUBSECTION AND REQUIREMENT FORTRAN COBOL JOVIAL ALGC~ NELIAC CS-I PUI SUBSECTION AND REQUIREMENT FORTRAN coaOL JOVIAL ALGOL NHiAC CS-I Pl.,1 

4.1.1 lIMITEDCHARACTERSET N N N 4.3.3 EXPRESSION sua SCRIPT N N N N N 
4.1.2 NONSIGNIFICANT SPACES N N L 4.3.3 GROUP DESIGNATION N N 
4.1.2 NO INPUT FORMATTING N N N 4.3.3 TABLE DESIGNATION N N N N 
4.1.3 IS-(HARACTER IDENTIFIER N N 4.3.4 OVERLAYED STRUCTURES N 
4.1.3 MULTIWOW IDENTIFIER N 4.3.S DYNAMIC STRUCTURES N N N N N 
4.1.3 NO RESERVED IDENTIFIER N N N 4.4 RECORD TYPE FILES N N 
4.1.3 DEFINED BEFORE USED N N 4.4 EXTERNAL DEFINITION N N 

4.1.4 LEGIBLE WORD SYMBOLS 4.4 SERIAL OPTION N N 

4.1.5 FLEXIBLE COMMENTING 4.4 DIRECT OPTION N N N N 

4.2.1 27-BIT PRECISION 4.4 EXCLUSIVI' SEIZURE N N N N N 

4.2.1 54-BIT PRECISION N 4.4 RESTRICTED ACCESS N N N N N 

4.2.1 flEXIBLE SCALING N N 4.5.1 PROCEDURE BLOCK 

4.2.1 UNSIGNED STORAGE N 4.5.1 MOL BODY 

4.2.2 SOO-(HARACTER LENGTH N 4.5.2 FUNCTION BLOCK N 

4.2.2 ASCII DATA SET 4.5.2 MOL BODY N 

4.2.2 SINGLE-(HARACTER DESIGNATION N N 4.5.3 LOCATION PARAMETER N 

4.2.3 WORD LENGTH BIT STRING N N 4.5.3 VALUE PARAMETER N 

4.2.3 SINGLE-BIT DESIGNATION N N N 4.5.3 STATEMENT PARAMETER N N 

4.2.4 BOOLEAN N N N 4.5.3 EXPRESSION PARAMETER N N N l 
4.2.5 SYMBOLIC VALUE N N N N 4.5.3 NO PARAMETERS 

4.3.1 MULTIDIMENSIONS N 4.5.4 ARITHMETIC INTERRUPT N 

4.3.IITOn,NOTOTOn N N N 4.5.4 I/O INTERRUPT N N N 

4.3.1 ALIGNED OPTION 4.5.4 OS INTERRUPT N N N N N 

4.3.1 PACKED OPTION N N 4.5.5 REENTRANT CODE 

4.3.1 EXPRESSION SUBSCRIPT N N N 4.5.5 RECURSIVI' PARAMET~S N N N 

4.3.1 ARRAY DESIGNATION N N 4.6.1 FIXED-POINT LITERAL 

4.3.1 SUBARRAY DESIGNATION N I .. N N 4.6.1 DECIMAL EXPONENT N N L 
4.3.2 MIXED GROUP 4.6.1 BINARY SCALE FACTOR N N N 

4.3.2 ARRAYS IN GROUP N N I ... N 4.6.1 ",-,",1 

4.3.2 MIXED DIMENSIONS N 1 '" N N 4.6.1 EXPONENTIATION 

4.3.2 PACKED OPTION ,... I 4.6.1 IMPLICIT PRECEDENCE 

4.3.2 ALIGNED OPTION N 
N I " N 4.6.1 () 

4.3.2 GROUP DESIGNATION N 4.6.1 FULL PUCISION OPERATION N N 

4.3.3 TABLES N 4.6.1 NO MIXED EXPRESSIONS N N N N 

4.3.3 ARRAYS IN TABLE N N N 4.6. I SQUARE ROOT N N N 

4.3.3 PACKED OPTION N 4.6.1 EXP,lN N N N 

4.3.3 ALIGNED OPTION N 1 N N 4.6.1 SIN, COS, ARCTAN N N N' 

NOTE, N = INADEQUATE, L = LIMITED ADEQUACY, BLANK = ADEQUATE 

L-____________________________________________________________________________________________ ~ _______ ~ 

Fig. 1. 

SVSSECT!ON AND REOUIREMENT FORTRAN COBOL JOVIAL ALGOL NEllAC CS-l PL/l SUBS~CTlON AND REQUIREMENT FORTRAN COBOl. JOVIAL ALGOL NELIAC CS-I PL/l 

,I.~.I SIGN,A~S N N N 4.7.2 READRECORD I N N I 
•. 6.: 10UND,TRUN(AT: L L! 14.7.2 WRIT: RECORD N N . N 

'.6.1 RtSCAL~, NEW PRECISION N N N N N I 14 7 2 REWRITE "CORD N N N N 
~4-.~;.71-M~I~N-,M-A~X~--~~------r-------r~~~~N~~~N~~~N--+-~N--1~ --~-4-:-7:-2--D-E-LE-H-R-EC-O-R-D----------~---N--~-----r--r-'~---N--+--N-,~--,,--'r---~ 

'.6.1 ,EMAINOER N N N I 4.7.2 WAil LOGIC N N N N 

N 

N N 

i NOlE, N 1"I.4DECUAH, L = I .... ITED ADEQUACY, BLANK = ADEQUATE 

i 
I 
Fig. 2. 
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XVNETICS 1DDD TAKES THE PLOD OUT OF PLOTTING 
Ten years ago plotters started to improve the graphics bottleneck.Today they are the bottleneck. 

Plotters have not matched advancements made in computer arts - they still use archaic 
contrivances of gears, pulleys, cables, and lead screws in a futile attempt to keep pace with 
increasing efficiencies of second and third generation computers. 

Now you can have an automated drafting system that keeps pace with third generation 
computers. The XYNETICS 1000 with its unique drive technique provides high acceleration and 
velocities reducing throughput time - finish your drawings faster - by as 
much as an order of magnitude with no loss of drawing accuracy. The absence 
of moving ".wear" parts provides 1 00% up time with year to year repeatability. 

Put us to the test, you may be able to retire a dozen "Plodders." 
XVN ETI C S. INC. 6710 VARIEL AVENUE, CANOGA PARK, CALIF. 91303 (213) 887-1022 
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TACPOL-SUBSET OF PL/I ... 

as financial considerations. The costs of implementing a 
language and its processor were believed to be essentially 
the same for any of the existing POL'S, size being the major 
factor. It is, obviously, easier to implement a small language 
than a large one, but the size of the language and compiler 
should be controllable by choice of an appropriate subset. 
The relative difficulty of developing a compiler also ap­
peared to be roughly the same for the major POL'S but the 
fact that pL/r had provisions for recursive procedure­
needed for the parsing phase of the compiler-gave it the 
advantage over JOVIAL. 

However, the key factor in making the language decision 
was the delivery by IBM in October, 1967, of a workable 
pL/I F Compiler. While PL/I had been announced earlier, it 
was still only a dream in the eyes of the implementation 
team. The demonstration of a workable compiler permitted 
the drafting of a det~iled implementation plan with speci­
fied delivery dates. 

Over-all, our proposal to implement a subset of PL/I 
appeared sound for three major reasons. First and foremost, 
the suitability of a pL/I subset for the TACFIRE mission had 
been determined by prior studies. Secondly-and this 
proved to be an important time and cost consideration-it 
should be possible to imph:;ment the compiler in its own 
language (PL/I), thus avoiding the cumbersome process of 
writing it in assembly language or developing a special 
compiler-oriented langu,ige. (The prior implementation of 
the NELIAC compiler in its own language provided a strong 
precedent.) Writing the CQlllpilei· ill PL/I, moreover, would 
permit more or le'ss' 'mechanic<~l '''bootstrapping'' in the 
Litton COmputer, aided by RL/I~s character and string pro­
cessing ability. Thus, we hqped-':"justifiably so, as it turned 
out-that in implemEmtil1g and bqotstrapping the compiler 
we would never need to descend from the level of a 
procedure-oriented l~nguage (POL) to a machine-oriented 
language (MOL). Traini~g in on1Y one language-PL/I-was 
an additional adyantage. 

Finally, we felt that implementing a subset of PL/I was 
commercially sound. Although operational experience was 
lacking, pL/r's excellent language capabilities promised a 
viable future. Since the language' was primarily an IBM 
development, we anticipated that IBM would continue to 
give it strong support. vVe would also be able to use the 
growing body of IBM'S pL/I publications and training litera­
ture, not available to, this extent in other languages. Thus, 
the choice of PL/I should place us in a good competitive 
position against the other bidders. 

the tacpol language 
PL/I is a very rich language, designed at the outset to be 

used in subsets. As mentioned earlier, our major task was to 
delete the non applicable features of the language, add a 
central definition (compool) capability to facilitate inter­
program communication, and permit procedures to be writ­
ten, optionally, in a machine-oriented (basic assembly) 
language for optimal coding of critical TACFIRE program 
portions. There was also the tactical implementation re­
quirement to provide adequate control over the interface of 
TACPOL with the compool and the assembly language 
(MOL). 

The major consideration that guided the development of 
TAcPoL-again, pdmarily for tactical reasons-was to hold 
down the size of the' T ACPOL program by restricting or 
eliminating PL/r language features that would tend to 
generate large volumes of object code. This also demanded 
that all coding be explicit to make programmers aware of 
the amount of code being generated. 
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Space does not permit outlining the structure of the 
TACPOL subset of PL/!, which is described in the TACPOL 
language specification:). The richness of PL/! was self­
evident when it became apparent that TACPOL used only 
25%' of the full language, while meeting all specifications 
and requirements. 

Some of the few deviations from PL/!. in the TACPOL 
subset-primarily restrictions-may be of interest here. In 
line with the prohibition on implicit coding mentioned 
above, TACPOL does not permit the use of default attributes 
and mixed-mode expressions; they are not really needed in 
the TACFIRE application. The number of dimensions in 
arrays was held to three, which is adequate for the problem. 
Since TACPOL does not use floating-point arithmetic, the 
number of arithmetic attributes could be restricted to 
binary fixed characters and bits. Similarly, the factoring 
attributes associated with pL/I declarations were consider­
ably reduced. In general, however, the declarative and 
procedural capabilities of TACPOL are functionally the same 
as in PL/I. 

vVhile the T ACPOL subset of PL/I was considerably re­
stricted to conform with requirements, the design permits 
future extension's for features not in use now, such as mixed­
mode expression or floating-point arithmetic (this may 
eventually be needed). Mixed-mode expressions and other 
implicit functions that were eliminated, moreover, can often 
be performed explicitly by the use of intrinsic functions. 
Intrinsic procedures also were used to implement features 
not present in PL/I or to compensate for those eliminated. 
Thus, it became necessary to compensate for the absence of 
floating-point operations in TACPOL by slightly augmenting 
PL/I's fixed-point arithmetic. TACPOL has provisions for 
handling fixed-point double-length products. Similarly, in­
trinsic functions are invoked to provide for a catenation 
capability, since it is not possible to implicitly concatenate a 
character with a bit string-although catenation of bit and 
character string is possible with a bit converted to charac­
ter. We also anticipate that TACPOL'S procedure capabilities 
will permit later compensation for pL/I features that were 
underestimated or unintentionally omitted. 

compiler design and development 
It was fairly evident that we would need to design and 

custom-build our own TACPOL compiler, rather than modify 
some version of the PL/I F compiler, which in any case was 
not available to us for modification. The TACPOL language 
was only a small subset of PL/I and, hence, would require a 
much smaller compiler than existing PL/I versions. In addi­
tion, the PL/! F compiler was tied strongly to the IBM 
operating system and machine characteristics. The address­
ing features of the L-3050 computer are substantially 
different than those of the IB~I System/360 and require a 
different coding technique to produce efficient code. In 
view of all this, it appeared easier to develop our own 
compiler than modify a PL/I version and thereby have the 
opportunity to employ the machine characteristics of the L-
3050 computer. 

Having made the decision to custom-build a TACPOL 
compiler, as far as possible in its own language, we foresaw 
some additional advantages. Instead of producing directly 
loadable object code, as in the PL/r F compiler, the TACPOL 
compiler could provide for a separate assembler phase, 
which could be developed in parallel with the compiler 
proper. A separate assembler would permit optimal inter­
facing with the full TACFIRE programming system and allow 
a free mix of assembly and higher-order languages. For 
example, compool information could feed directly either 
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If you have an I~M computer, 
there are som,e things 

your people should know.. 
We realize that our job isn't only 

turning out computers, but educating 
people in how to use them. 

That's why we have IBM Data 
Processing Education Centers for our 
customers around the country. 

We figure that the best place to 
learn how to use an IBM computer is 
at an IBM Education Center. 

To begin with, your people are 
taught by IBM instructors. 

Many of them have graduate de­
grees. 

And most of them have worked 
many hours solving the same kind of 
data processing problems you have in 
your business. 

Our emphasis is on results. To 
achieve the highest level of student 
learning we use the latest instructional 
techniques and methods. Things like 
programmed instruction and video 
tape and actual "hands-on" computer 
usage. 

And there's the fact that our 

courses contain the latest information 
on our products and programs. 

We're forever making them more 
and more meaningful to our customers' 
needs. 

Right now we're offering over 100 
different courses. 

Courses for beginners. Like Fun­
damentals of Programming. And Sys­
tem/360 COBOL Coding Workshop. 

Courses for sophisticates. Like OS 
Advanced Coding. And Systern/360 
DOS Workshop. And Advanced Sys­
tems Science Education. 

Our Executive Seminars and Sys­
tems Features courses are offered with­
out charge. 

Our courses which help your 
people become computer professionals 
are on a chargeable basis. 

Bu t the price you pay is often small 
when compared to what you get: 

People in your company who IB' M 
really know how to put your computer 
through its paces. ® 
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illto the TACPOL compiler or into the assembler, and time­
critical portiolls of programs coded in assembly language 
could he intermixed with TACPOL. Our own TACPOL com­
piler, moreover, could provide for extensive interrupt capa­
bilities (PL/I' s ON condition) invoked by a variety of 
conditiolls. 

Because of the short time available, the TACPOL compiler 
was developed in three major phases (Fig. 3). In the first 
phase, a TACPOL compiler written primarily in the PL/I 

Fig. 3. 

EARLY 
COMPILER 

DEVELOPMENT 

EARLY 
PROGRAM 

DEVELOPMENT 

INTERIM 
PROGRAM 

DEVELOPMENT 

FINAL 
COMPILER 

DEVELOPMENT 

subset produced object code for the L-3050 computer, but 
actually ran on System/360. 

The early compiler development had a twofold purpose: 
it would prove the basic compiler concepts and logic, and 
also \vould quickly produce object code for the L-3050, to 
permit testing and debugging TACPOL programs. As is il­
lustrated in the flow diagram (Fig. 3), the early TACPOL 
compiler written in the PL/I subset was converted to 
System/360 machine code by compiling it on the 360 PL/I 
compiler. TACPOL programs were compiled by this 
TACPOL/360 compiler to produce the required L-3050 ma­
chine code. It is worthwhile noting that it never became 
necessary to fall back on the IB~f system assembler language 
(HAL) for debugging or other purposes, even in this initial 
compiler. 

The second phase of compiler development aimed at 
providing an improved production version designed to be 
resident on the System/360. It provides us with an alter­
nate capability of processing TACPOL jobs. The improve­
ments consisted priIl).arily of filling in details and optimizing 
the generated code. In addition to operating in the 
System/360 os environment under MVT, considerable re­
vision was required to obtain satisfactory operating 
characteristics. 

The third phase is the bootstrapping operation. It con­
sisted of reviewing the second-phase PL/I source code and 
revising the same code to TACPOL. Again, it was not neces­
sary to resort to L-3050 MOL for any portion of the coding. 
The TACPOL compiler in TACPOL source code was then 
compiled in the second-phase compiler to produce the L-
3050 resident TACPOL compiler. 

pl/i features used 
In writing the TACPOL compiler, we attempted-as far as 

practicable-to restrict PL/r programming usage to the 
TACPOL subset described earlier. This held generally true in 
the use of the various types of structures, data attributes, 
and PL/r'S block and program organization. The deviations 
from TACPOL were minor and were confined to the extensive 
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use of recursive attributes, some differences in format and 
procedure,.and a few cases where the TACPOL subset tended 
to generate excessive code. \Ve reverted to PL/I features 
when they were needed for bootstrapping (i.e., recursive 
attributes) and when there were obvious simplifications in 
~~e. . 

The TACPOL compiler was developed in less than a year, 
during 1967-68. It passed the stringent five-part acceptance 
test practically without a hitch (the major hangup was a 
displaced 'Comma in a "Comment" line) and proved fully 
capable of generating executable code for a series of sample 
TACFIRE problems. Based on our experience, we believe that 
PL/I'S superior language capabilities qualify it not only for 
use in military command and control subsets, but generally, 
as an excellent vehicle for compiler implementation. There 
is no doubt that, in our application, the use of PL/I had 
significaIlt advantages for implementation over an assembly 
language of some other POL. With PL/I's logic imbeded in 
TACPOL and our own extensive debugging system at the 
symbolic level; we never had any need to retreat to basic 
assembly language (BAL) or even look at a hexadecimal 
(ABEND) dump. Compiler maintenance and debugging at 
the symbolic level has proved to be relatively simple. 

Needless to say, there were a few flies in the ointment. 
These had to do with our own and our supplier'S early lack 
of experience with PL/I and the System/360 operating 
system. The insignificant backlog of experience with PL/I in 
1967 resulted occasionally in programming problems to 
which there were no ready answers. The Army's contingen­
cy planning permitted us to fall back to BAL in such 
situations but, happily, this proved unnecessary, and we 
were able to program around the difficulties. 

More serious were the difficulties with the operating 
system, which went through several versions in less than a 
year. It is no secret that the early versions of 08/360 had a 
number of problems and deficiencies. To escape the doubt­
ful benefits of the early operating system revisions, we 
suspended them during critical phases of development and 
finally froze the hardware and operating system (08/13) 30 
days prior to the Army acceptance tests. 

In conclusion, we feel that PL/I is sufficiently rich and 
comprehensive to support any sophisticated language de­
velopment. Because it is so rich, it has to be treated with 
care, and it is at times necessary to restrict features that 
tend to generate excessive code. The Link-Edit facility and 
the operating system (08/360) should be improved to 
provide more meaningful diagnostics for the type of soft­
ware development we were engaged in. In all, however, we 
feel PL/I has proved to be an excellent tool. A subset of 
about 25% of the full language was demonstrated to be 
adequate for the demanding TACFIRE task. Using PL/I, we 
were able to complete compiler development on a very 
tight schedule-in time to win an incentive bonus (and 
avoid a stiff penalty). We are convinced we would never 
have made it had we attempted to implement the compiler 
in another language. • 

REFERENCES . .. 
1. "Specific language Requirements," Section 4 of TACFIRE Software 
Report, Document MS 3350, Data Systems Division, litton Systems, Inc., 4 
August 1967. 
2. T ACPOL, a procedure.oriented language for tactical command and 

control applications, Document MS 2866. Data Systems Division, litton 
Systems, Inc., 22 March 1968. 
3. Computer Program Configuration End Item Specification Performance/­

Design Requirements and Detailed Technical Description CP CEI 595909 
For Compiler/Assembler, Part I, Appendix 10, Document MS 2841, Data 
Systems Division, litton, Inc., 8 March 1968. 
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Whatever your 
business, the name 
01 the game is 
mOving data· elliciently 
••• economically! 
And that's what COMPAT Data Terminal™ systems are designed to do ... 

TM-Patents Pending and Trademark Rights Reserved 
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Data entry is easy 
with ComEnt by COMPAI. 

COMENT Data Entry System™-our 
unique English language computer program­
benefits you because: 
• 0 • any typist is an operator ,. anyone is a pro­
grammer ... complete format control with un­
limited designation of forms, restricted field 
entry, caniage positioning to reduce errors ... 
instant, anytime editing or up-dating eliminates 
expensive search time. 

COM PAT 88-23 Batch Data Terminal™ 
contains COMENT plus a stored-program com­
puter. For greatest convenience, it has a stand­
ard typewriter keyboard with just 12 auxiliary 
keys with clearly defined functions in English 
identification. 

See all COMPAT communications systems at 
SJCC, booths 1303-5. 

TM-Patents Pending and Trademark Rights Reserved 
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... and ComFile, Ihe 
unique data storage 
magazine by COMPAI ... 

COMFILE Random Access Magnetic 
Tape Magazine™ is a completely unprecedented, 
high reliability data storage system. Data or­
ganization is disc-like with 0.5 second access 
time to any stored block for editing. Accommo­
dates a full day's input (64,000 characters} ... 
empties within 5 minutes (2000 Baud) to save 
telephone line charges ... stores format infor­
mation at highest economy ... unattended 
send/ receive. 

COMPAT 88-23 Batch Data Terminal™ 
combines both COMFILE and COMENT to provide 
many sophisticated capabilities including easy 
preparation of user format tapes. 

See all COMPAT communications systems at 
SJCC, booths 1303·5. 

TM-Patei1ts Pending and Trademark Rights Reserved 
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Everylhing adds UP 
10 save YOU money! 

COM PAT 88-23™ is engineered for 
maximum economy. COMENT™ lowers operator 
costs ... speeds data input ... offers system flexi-
bility ... prevents errors ... and you don't need a 
programmer. COMFILE provides fast, inex­
pensive, versati Ie data storage. Highest speed 
unattended transmission/ reception plus error­
checking with automatic retransmission mini­
mize telephone line charges. Single step input 
provides simultaneous hard copy. The entire 
system has the versatility to meet data terminal 
requirements for all industries. 

COM PAT customers find our systems 
more than fulfill their economic requirements­
most discover that savings in operator and 
line charges amount to more than the monthly 
rental of COMPAT 88-23. . 

See all COMPAT communications systems at 
SJCC, booths 1303·5. 
TM-PatentsPending and Trademark Rights Reserved 
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New solution 
to an old problem 

SJCC BOOTH 26009-26012 
CONVENTION HALL 

The T-DS ·1601 Character Printer 
Had you planned to use a Model 33 or Model 35 teleprinter 
for your remote terminal or computer peripheral application? 
The TOS-160I Character Printer is your answer-as a plug­
for-plug replacement. Production deliveries start this sum­
mer on a realistic basis. Field demonstrations are now 
available. 

TRACOR DATA SVS I EMS 
PERIPHERAL PRODUCTS 

HEADQUARTERS 
6500 Tracor Lane Austin, Texas 78721 (512) 926-7770 

EASTERN OFFICE 
P.O. Box 893 Richboro, Pa. 18954 (215) 355-8040 

WESTERN OFFICE 
5913 West Ironwood St. Palos Verdes Peninsula, Cal. 90274 (213) 373-6484 
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The IBM Modem. 
Only the price will surprise you. 

If you're sending 

data over telephone 

lines, our new modem can 

give you speed and reliability. And a new 

low cost. 

The IBM 4872 Modem is a 4800 bps 

data set which operates over C2-condi­

tioned telephone lines. 

And which not only gives you built-in 

test equipment. 
But also gives you manual equaliza­

tion so you can easily adjust it to line 

characteristics. 

The economy of multipoint capability. 

And the same ki nd of dependable 

maintenance that's available with any of 

our IBM products. 

And the purchase price will ,surprise 

you. $4460 for point-ta-point. And $4850 

for multipoint. 
And for another pleasant surprise call 

your nearest IBM representative about our 

fast delivery schedule. 
Or mail the coupon below. 

IBM Marketing Information, 18100 Frederick Pike, 
Gaithersburg, Maryland 20760 

o Please rush me more fads about the IBM 4872 

modem. 

o Please have a rnarketingrepresentativecall on me. 

Name ________ ~--------------_ 
please print 

Title ________________________ _ 

Company _____________________ _ 

Address, _____________________ _ 

Cfy 
I J201206 

State ___ --..L.Zip __ 
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Dataeraft~s Software Creed: 

anounee 
of hard~wiring 

is worth 
a pound of program 

"Hard-wiring" is a nickname for 
all those clever circuits built into 
a computer that automatically 
transfer, combine, store and fetch 
information. "Software" is a nick­
name for the man-hours of head­
work you have to suffer through 
to make up for the gaps and omis­
sions in the hard-wiring. 

Datacraffs DC 6024 general pur­
pose digital computer has the best 
hard-wired instruction set ever de­
signed into a 24-bit machine. No 
side-stepping the issue here. Our 
engineers began designing the 
6024 with programming in mind, 
and finished the job satisfied that 
customers would never again 
curse the. word "software." 

The DC 6024 assembler program 
works on 120 generic types of 
instructions, and recognizes more 
than 500 actual operation codes. 
Our standard instruction set in-

eludes a number of innovations 
for 24-bit computers that take a 
lot of the sting out of day-to-day 
programming routines. Only Data­
craft provides everyone of these 
convenient instructions: double­
precision arithmetic, square root, 
multiple register load-and-store, 

byte manipulation, algebraic and 
logical compare, two methods of 
subroutine entry, an extensive set 
of one-cycle immediate operand 
instructions, an extensive set of 
shift instructions, a set of interrupt 
instructions that allow control of 
up to 24 interrupt levels with a 
single instruction, and single­
cycle I/O transfers. 

We can't afford to send out many 
DC 6024 computers as free sam­
ples, but we do have a pocket-size, 
summary of our instruction set. It 
will tell your programming people 
all they need to turn them into 
Datacraft fans for life. Send us a 
request on your letterhead, and 
we'll send you a copy. If our low 
prices and swift del ivery don't 
convert you into a customer, our 
programming advantage will. 

Never send your software 
to do a hard-wire job. 

Datacraft 
P. O. Box 23550 

Ft. Lauderdale, Fla. 33307 
Northeast (201) 542-2860 • Midwest (314) 961 ~9927 • West (213) 377-5583 • Southeast (305) 831-5855 

See the new Datacraft DC 6024/3 Computer in booth 24007 at Convention Hall during the SJCC in Atlantic City. 

CIRCLE 24 ON READER CARD 
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THE backstage 

U.S. BUDGET 
AND THE COMPUTER 
by Forest W. Horton, Jr. 

Introductory note: Perhaps the last federal agency to em­
ploy computers was the Bureau of the Budget. Until 1968, 
automation tools and techniques used in support of the 
federal budgetary process were experimental in design 
and were approached somewhat warily. Many reasons 
might be given for this cautious attitude-a studied image 
of traditional bureau conservatism, mixed results throughout 
the executive branch establishment with the use of com­
puters and automation methods, and a rather entrenched 
"cultural" suspicion toward modern management technol­
ogy in general. But in 1968 the overwhelming mass of de­
tail finally forced the bureau to develop an integrated 
computer system to support the budget process. 

D The preparation of the Budget of the United 
States is perhaps among the most complex and 
demanding administrative tasks in the federal 
government. 

The task is complex because it involves collecting de­
tailed information from over 100 different agencies, in some 
50 different formats and for nearly 6000 different govern­
ment programs and activities. This information is then 
checked, tabulated, and summarized in order to prepare 
over 200 summaries and tables and over 2000 pages of text 
material. 

The task is demanding because the time allowed for this 
gigantic exercise is a scant three months each year-roughly 
from the first of October until shortly after New Year's Day.' 
During that brief period, thousands of individual figures 
and pages of narrative must be checked for accuracy and 
completeness. Tables must be cross-checked with one an­
other to insure consistency. And the fiscal integrity of the 
budget as a \vhole must be carefully maintained to insure 
that the President's program is presented to the Congress 
and to the public faithfully and conscientiously. 

April 1970 

John Q. Public's exposure to the budget process and 
backstage maneuverings is in the form of bits and pieces of 
news articles each fall. Neither he nor public and private 
in terest groups with high stakes in the outcome of the 
process are likely to grasp the full impact of what goes on 
"behind the scenes." Indeed, there are very few people 
within government who do understand the process. Most of 
them are in the Bureau of the Budget-a small but highly 
skilled and dedicated group of experts whose claim to fame, 
lamentably, is in wielding the highly unpopular Presidential 
budget axe on the spending plans of agencies and myriads 
of interest groups both inside and outside of government. 

Mr. Horton Is now assistant 
director for management sys­
tems, USAID, Saigon, Viet­
nam. He was previously as­
sistant director for manage­
ment information systems, 
Bureau of the Budget, and 
helped develop the system 
to handle the U.S. govern­
ment budget. He has a BA 
from the University of Cali­
fornia, Berkeley; an MA from 
UCLA; and a doctorate es 
science economique from the 
University of Lausanne, 
Switzerland. 
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THE U.S. BUDGET ... 

\;Vhile the budget process, to all outward appearances, is 
a fairly systematic and orderly procedure, in rcality the last 
few weeks of the process can only he charactcrized as a 
scries of last-minute crises-what hudgeteers call thc 
"budget crunch." 

During the last weeks of every Decemher and early 
January, as thc Prcsident is putting the final touches on his 
plans, an inevitable hue and cry over anticipatcd cuts goes 
up. The President calls in his bl1dget director to discuss the 
strategy of particular concessions and withdrawals. The 
director then calls in his lieutenants who begin talking their 
own brand of bureaucratic jargon. One hears in the halls of 
the old Executive Office B~Iilding on Pcnnsylvania Avenue 
mumho-jumbo that is undccipherable to all but the high 
priests of the hudgct-"Let's offset interfund and iritra­
governmental transfcrs in tahle 12 at the hureau level but 
nct them out at the detail level in the sidcwise tablc." 

the changeover 
In January of 19G9 there was a certain air of cxcitement 

in the staid old budget offices whcre thc ,500 tcchnicians of 
the Bureau of the Budget lahor to put together the five 
printcd hudget documcnts. 

There were two reasons for this feeling: First, outgoing 
President Johnson was negotiating several transition year 
political issues with Presidcnt-elect Nixon, including the 
govcrnment pay raise, surtax cxtension and social program 
levels. Second, the Burcau of the Budget had succeeded for 
the first time in putting all of the myriad, dctailed budget 
data on the computcr and could, if required, produce 
multiple sets of budget tables based on ahcrnative revenue, 
fiscal, economic and other policy assumptions. 

On Jan. 17, 1969, the following article appearcd in the 
Washington Post: "Nixon Surtax Support Decided Budget 
Plan. If thc President-elect Nixon had not agreed, almost at 
the last moment, to support continuance of the 10 per cent 
surtax, President Johnson was ready to announce a totally 
different hudget projection from the one issued Wednesday. 
It would have had a small deficit, instead of a surplus. 

"The alternate or B budgct had been fed into a computer 
along with the A version finally agreed upon. By Friday 
noon, Jan. 10, however, Budget Director Charles Zwick told 
President Johnson that a decision had to be made because 
the Government Printing Office was running out of type­
setting equipment. President Johnson, oHlcials said yester­
day, fipally settled the issue directly with Nixon at .5 p.m. 
Friday. At one point, it was reported, impatient with Nixon's 
delay, LBJ quipped that 'his economic advisors must be as 
stupid as mine.' 

"The '}3' budget would have postponed the Government 
pay raise, and delayed some social programs. But without 
the revenue from thc surtax, there would have been a 
deficit. 

"Congressional leaders, it was reported, told Mr. Johnson 
that Democrats would not vote to retain the surtax later in 
the session unl(~ss the President included it among his 
recommendations. But the President felt Mr. Nixon had to 
'share some of thc political responsibility for the proposal. 
~vIajority \Vhip Teddy Kennedy, it was reportcd, urged not 
only continuance of the surtax, but an increase to support 
further civilian spending programs.-H.R." 

Thc bureau's computer had indeed worked overtime to 
produce the "A" and "13" versions of the Johnson budget. 
\Vhat many did not know was that therc was also a "c" 
version and several "subversions" of the A, 13 and C ver­
siems! For weeks the twin !teA Spectra 70's high-speed 
printers at Silver Spring, Md., had ground out thousands of 
pages of printout as budget analysts and computer tech-
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nicians stood by to crossfoot totals among the hundreds of 
tables to insure that all $190 billion was accounted for. 
Although the basic unit of measure in the federal budget is 
thousands of dollars, many of the summary budget tables 
arc rounded to the nearest million. For many experienced 
members of the team of computer analysts who helped 
design the automated budget preparation system, and who 
had previously worked on other systems where they had to 
account for even the mill, rounding to the nearest million 
was something quite novel. 

troubles predicted 
""Iechanizing the federal budget has always been an 

elusive target. Some old-timers at the Budget Bureau 
despaired, saying that trying to plug into a computer the 
thousands of accounts and hundreds of thousands of de­
tailed budget figures wbuld surely cause the poor machine 
to have a nervous breakdown. Others wryly remarked that 
if there was any truth to the adage "garbage in, garbage 
out," the Executive Office would surely have to hire a fleet 
of trucks to have the output hauled away. 

But, in truth, once the initial explorations of the feasibili­
ty of automating the budget were completed in 1965 and 
1966, the bureau moved quickly to design a system to 
handle the budget preparation job. 

The preparation and execution of the federa1budget for 
any fiscal year covers at least 27 months. Thus, each spring 
attention is directed to the control of federal obligations 
and expenditures during the final months of the year in 
progress; to the planning of programs for the next fiscal 
year, which will bcgin the next July; and to fhe develop­
ment of preliminary plans and policies for the succeeding 
fiscal year. Even during. the pcriod of specific work on a 
particular budget, atte~'ltion is also given to projecting the 
effect of program decisions on subsequent budgets and to 
identifying major issues or problems affecting the budget in 
the future. 

The process of compiling the detailed estimates begins 
with the personnel who are responsible for carrying out the 
actual operations. They prepare information on obligations, 
personnel, workload, and other supporting data, for the 
year just ended (the past year), the amo~nts planned for 
the year just beginning (the current year), and the esti­
mates for the budget year, which still will not begin for 
almost a year. 

In most federal agencies preparation of the budget be­
gins at the field station level. It then goes through succes­
sive stages of review within the agency. At each level of 
review the viewpoint is different-the regional office must 
consider the estimates of each field station in relation to 
other field stations and to the total requirements for the 
region. Finally, at the departmental level, the estimates for 
bureaus and major programs must be judged in comparison 
with other bureaus and programs and with the total for the 
agency. 

Agency budget submissions are due in the Bmeau of the 
Budget in September. The submission covers all accounts in 
which money is available for obligation or expenditure, 
whether or not any action by Congress is requested. 

\Vhen the estimates are received in the Bureau of the 
Budget, they are referred to the examiners assigned to the 
programs involved. All the knowledge the examiners possess 
about the agency-vvhether based on long-run analysis, field 
investigations, special studies, or conferences held with 
agency officials-is brought to bear on the estimates at this 
time. The examincrs must be thoroughly familiar with the 
President's budget policies and previous congressional ac-
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• What do you call the first and only 

• communications processor 

that actllal]fflY 

cuts your computer overhead, 

saves you 1~ine charges, 

interface to any terminal, 

concentrates data, 

co rols hundreds of lines, 

or just few, 

and gives you remote batch and ? 
on-line operations the same time. 
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THE U.S. BUOGET ... 

tion, as well as with the programs of the agency and their 
relationship to activities of other agencies. 

It is at the stage of estimate examination and evaluation 
that the data processing and data control elements are most 
crucial. Uniform Bureau of the Budget instructions spell out 
in detail the precise form and content for all of the source 
data. Over 50 basic source documents are prepared by most 
agencies and submitted to the bureau. All of this informa­
tion must be properly classified, coded, tallied, and cross­
footed with related information. An agency cannot, for 
example, ask for $100 million in new monies on one sched­
ule and say it plans to use $200 million on another. So the 
first big job the bureau faces is checking agency com­
pliance with instructions, accuracy· and completeness of the 
numerical data, and consistency of figures between the 
several source schedules involved. 

The next big problem with which the bureau is con­
fronted is that of controlling changes. The budget process is 
a dynamic, year-round process. It doesn't come to a sudden 
stop with submission of agency estimates to the bureau in 
September. Even as the estimates are on their way to the 
bureau, people are working on revised estimates; unfore­
seen developments are causing revisions to the original 
estimates; or the President or agency head may be develop­
ing new policies and plans which necessitate a review of the 
initial resource requirements. 

So budget examiners and analysts in the bureau must 
keep their figures current from the time of initial receipt 
until final Presidential decision to "put the budget to bed." 
Since changes must be crossfooted throughout all tables, the 
control problems are staggering and compound the already 
difficult problem of insuring accuracy in the original data. 

Finally, the President uses the budget itself during these 
critical months as a decision-making tool. For it is not until 
September that all of the detailed figures are pulled to­
gether for the· first time so that the total picture can be 
looked at. The President and his policy makers ask such 
questions as: "\Vhat if the economy took this turn or that, ' 
what effect would this have on my federal program, spend­
ing policies, or the revenue picture?" Decisions are then 
often made which, of course, have an effect on his program, 
and figures must again be changed. 

To handle this gigantic infOlmation processing problem, 
the bureau, in collaboration with a team of analysts and 
programmers from the Office of Economic Opportunity, and 
assisted by Computer Sciences Corp. and by Computer 
Usage Corp., designed a management information system. 
Nearly 200 separate computer programs were needed. Ap­
proximately 30,000 computer records comprised the master 
budget file, each with an average length of 100 characters. 
The entire system took about eight hours to run, including 
updating the master file and printing all the various tables 
and reports needed. 

During those critical days in early January, 1969, when 
the "A," "B," and "C" versions of the budget were being 
run, the turnaround cycle was cut in half so that the reports 
could be rushed back from Silver Spring to the Executive 
Office Building as soon as the magnetic tapes stopped 
spinning and the high-speed printers stopped their staccato 
1l00-line-per-minute spillout. Each morning a team of 
budget analysts would then quickly review the computer 
reports. Many tasks had to be taken care of rapidly and 
efficiently so that the latest "budget picture" could be given 
to the director and other key officials. 

Last-minute top-level changes in either summary or de­
tail figures may have thrown an account out of balance. If 
this happened, the computer first detected the out-of-
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balance condition, then identified its source, and finally 
"advised" the analyst how the account could be brought 

" back into balance. Sometimes the problem was simple­
perhaps a keypunch operator had mispunched a figure or 
someone had added figures together incorrectly. But other 
times a complex problem might be involved, so that the 
analyst would have to call other people in to examine the 
detailed columns and rows of figures to diagnose the causes 
of the problem. 

Once the accounts were checked out and corrected fig­
ures determined, other analysts began examining the sum­
mary and special tables to see what effect the latest up­
dated figures and changes were having on particular sets of 
totals for which they were responsible. For example, how 
the new obligational authority picture was shaping up; or 
the revenues and receipts picture; or the outlays and spend­
ing situation. Other specialists received their morning edi­
tions and began scrutinizing them for accuracy, consistency 
and possible policy implications. 

At the top level, the director and "his key assistants were 
receiving intelligence reports every few hours. From time to 
time the director might receive a call from the White House 
inquiring about the situation. Toward the end of December 
these calls increased in number and urgency. 

Finally, the President's budget was transmitted to the 
Congress in January. After action on the bill was completed 
by the House and the Senate, the bill as passed was 
presented to the President. President Johnson's 1970 budget 
was presented to the 91st Congress on Jan. 15. 

A few days later, the President of the United States, as is 
often his custom, called the Budget Bureau staff across the 
street to express his appreciation-as the "unsung heroes of 
the battle of the budget." This time, at the back of the East 
Room standing in the last row, close to the gold drapes, 
several proud computer analysts listened attentively. • 

"He insists on a second opinion." 
© DATAMATION ® 
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A. ~he Devonshire from ~evonshire • 
• It'll make a name for ltself 

Devonshire 
COMPUTER CORPORATION 
377 Elliot Street, Newton, Massachusetts 02164 
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INSTANT ANSWERS 

CHARACTER GENERATOR fully com­

patible with all conventional TTL logic 

circuits. Up to 20 strokes per character. 

Maximum character writing time 2, 4, 6, 8, 

or 10 J.lsec's depending upon model. 

Repertoire of 64 alphanumeric characters 

and symbols. 4 character sizes, horizontal 

and vertical orientation. Price $7,995* to 

$9,500. Write for Data Sheet No. 8040. 

, 
( 

end design headaches: 

compatible, off-the-shelf 

answers for you r 

graphic display system 

FUNCTION GENERATOR fully compatible with all conventi9nal TTL logic circuits. 

Low cost, high performance graphic function generator; circle and arc generator 

options as modular additions. Writing speed 5 J.lsec's per inch plus 5 J.lsec's settling 

time. Resolution 1/1024. Price $5,595*. Write for Data Sheet No. 8050. 

Visit uAat our booths during the following conventions. 
SJC~/fF5725, 5726 
SID tF14 . 
IEEE Computer Conference #509-511 

CRT GRAPHICS MONITOR with single yoke 

deflection and zero differential interface, 

gamma correction. Can display up to 2,000 

characters. Graphic writing speed of up to 

500,000 inches per second. 14 J.lsec settling 

time. Power: 300W max. Price $3,750*. Write 

for Data Sheet 8011. 

CRTRMR"r'ICN 
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OR TOTAL CONCEPTS 
at last, low-cost CRT graphic 

systems and terminals 

MODEL 8100 INTERACTIVE GRAPHICS DISPLAY SYSTEM ..• $65,000 buys 

all hardware, operating and diagnostic software, terminal and COMPUTER! 

Provides complete graphic capability for computer aided design and instruction, 

simulation, etc. Dual terminal option available. Write for Brochure No. 8100. 

MODEL 8190 GRAPHIC TERMINAL CONTAINS CRT, CHARACTER GENERATOR, 

FUNCTION GENERATOR WITH OPTIONS AND POSITION GENERATOR and 
sells for $19,975*. Can be added to your present compLiter. Interface, computer, and/or 

memory are available to become an interactive graphic system. 

Write for Brochure No. 8190. 

VI ~c9~!l!2.~rt S\~~~{;~S 
~an AYDIN company PHONE 215-646-8100 

FOR A FASTER 
RESPONSE TIME 

ON INFORMATION 
REQUESTS 

.. Quantity discounts 
available .. 

ALSO ... CUSTOM VIDEO SYSTEMS 

AND TERMINALS 

CIRCLE 99 ON READER CARD 

MONITOR DISPLAYS 
Please send me Technical Bulletins 
on advertised equipment and systems. 

NAME ____________________ ___ 

T1TLE __________ __ 

COMPANY ________________________________________ ___ 

STREET _____________________________________________ _____ 

C I TY ______________________________________________ _ 

ST ATE __________________________ .... z I P _____ _ 
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·Potter Peripherals. 
The more you have· 
the more you save. 

Whatever the size of your IBM System, 
you can save with Potter peripherals­
tape units, disk drives, control units, 
line printers, keyboard-to-tape units­
Potter makes them all. And each one 
saves you 20-30 %' on rental (or 30-40 % 
on purchase) . You get better perform­
ance, the latest designs, and many 
standard features considered options 
by others. Your present software runs 
these units-they're plug-to-plug inter­
changeable with IBM. Of course they'd 
have to be-:-Potter has more units running on 
IBM Systems than any other independent. So, 
the more you get, the more you'll save. Potter, 
Instrument Co., Inc.,East Bethpage Road, Plain-
view, N. Y.11803, Tel. 516-694-9000. Ift-Z® 

Potter. 
A lot more than less expensive. 
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RIGHT OF PRIVACY 
AND MEDICAL COMPUTING ["l Traditionally, in his office 

practice, a physician keeps 
his clinical observations in 
informal records and stores 

them locked in his filing cabinet. In 
the hospital, the patient's chart is a 
more formalized document, but still 
handwritten and thus usually illegible; 
and after discharge these patient 
charts are stored in the hospital's rec­
ord room, under the control of the 
record librarian. This system is disor­
ganized and hence implicitly safe. 
Medical records very seldom get into 
the hands of an unauthorized person; 
even if they do it would require much 
patience and substantial knowledge of 
medicine to understand them. 

Despite the great need for comput­
erization of medical data, the method 
cannot evolve until clear answers are 
formulated as to the risks involved. 
One obvious risk, to privacy, has been 
much discussed. Interestingly, when 
reading through the voluminous litera­
ture on the subject one is overwhelmed 
by the uniformly strong emotional ar­
guments against computerization and 
is left with the feeling that the objec­
tive scientific methods used effectively 
elsewhere when dealing with social 
problems are conspicuously absent. 
Many writers put computerization in 
the same category as "death and 
taxes": inevitable and we can't do a 
thing about it. Actually, the majority 
of the statements tend to arouse a re­
sistance, to close our minds to rational 
arguments in favor of computerization; 
that is, simply to listen to the devil 
may he too much temptation. 

At the meeting on the Use of Com­
puters in Clinical Medicine (Oct. 2-5, 
organized by Continuing Medical Ed­
ucation, State University of New York 
at Buffalo), an objective assessment of 
the issue of privacy was attempted by 
a group including medical, legal and 
technical experts. This part of the 
meeting was cosponsored by the De­
partment of Social and Preventive 
.Medicine of the State University of 
New York at Buffalo, the Faculty of 
Law and Jurisprudence, the Medical 
Society of the County of Erie and the 
Western New York Hospital Associa-
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tion. The prestated purpose was to 
formulate some recommendations, 
rather than to reiterate the known ar­
guments. 

Dr. J. R. Nunn, president of the 
local. Medical Society, emphasized 
that all privileged information re­
vealed by the patient in confidence 
must be protected in a computerized 
data system. Otherwise, confidence 
would be eroded. "I do not believe 
that many will argue the necessity of 
computerizing medical data. Indeed, 
the efficient and economical practice 
of medicine in the future depends on 
the establishment of these computer­
ized data systems." But the patient 
must be assured that unauthorized 
nonmedical persons or agencies will 
not have access to his medical data, 
and that impersonal machines will not 
make important clinical decisions, or 
print canned medical advice. 

C. E. Alfano, M.D., a prominent 
Buffalo surgeon, reviewed the physi­
cian's fears and concerns. "I believe 
the physician would insist on positive 
assurance that the computer system 
will enjoy the same testimonial privi­
lege as that which is conferred on him 
and the hospital. ... And while I am on 
the subject of the testimonial privilege 
I should like to suggest absolute privi­
lege be extended to cover all data in 
the computer, that which is now priv­
ileged and that which is not. . . . 
Computers per se cannot lawfully 
practice medicine. Their role must be 
a secondary one, auxiliary to the medi­
cal practitioner. I am sure that my 
patient will want to hear my recom­
mendations for treatment and diagno­
sis, and not that of the computer ... if 
a cloud of distrust arises between phy­
sician and computer, the physician 
could passively withhold data and se­
riously damage the usefulness of the 
computer system. This is a justifiable, 
but largely neglected, aspect of health 
data automation." 

E. V. Leslie, M.D., is the president 
of the medical staff of a unique Buffalo 
hospital where standardized, machine­
readable medical records are em­
ployed. Self-evaluating feedback from 
these records greatly improves medical 

judgment. However, this potential 
"cannot be fully exploited if such 
analyses are not afforded the protec­
tion of . confidentiality. Only by guar­
anteeing the anonymity of various 
hospital medical staffs can the accu­
mulated data from the total communi­
ty be a real value." The data, which 
represents a monumental opportunity 
for self-education and self-improve­
ment, can be harvested by mature, 
competent, dedicated individuals. For 
them to do so, however, the privacy of 
the institution as such must be guar'an­
teed by the data security system. 

In the name of the American Hospi­
tal Association, Miss M. E. Converse 
pointed out that it is the right and 
obligation of the hospital to withhold 
confidential information. "The one 
course of action that is open to the 
hospital at this time is to develop poli­
cies on the use of the medical record 
and the release of medical information 
that are based upon the (a) purpose of 
the request, (b) nature of the informa­
tion being requested, (c) individuals 
or organizations requesting the infor­
mation, and (d) need or no need for 
an informed written consent from the 
patient." 

Mr. William Holmes, director of the 
Computer Science Division of Cornell 
Aeronautical Laboratory, Cheekto­
waga, N.Y., presented the technical 
aspects of data security. After examin­
ing the characteristics of operational 
structure and general file organization 
of computer-stored medical records, he 
considered the various "users" of the 
data as potential sources of leak of 
confidential data. Mr. Holmes pro­
posed the concept of a privacy admin­
istrator, who will control the hazard­
ous areas, such as the work of all pro­
grammers, unauthorized inquiries and 
the release of data to other data cen­
ters. Mr. Holmes showed how data 
privacy, clearly exceeding the stan­
dards currently available, can be 
achieved at a reasonable cost. The 
basic rules of authorization must be 
explicitly formulated, and the privacy 
administration should implement these 
policy rules. The cost of securing ade­
quate privacy includes the privacy 
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This is the model 816/716 
Disc Drive System from 

Peripherals General. It interfaces 
IBM compatible disc drives directly 

to non-compatible computers. 
No other hardware is needed. 
Tlle drives use 1316 disc packs and a 

thoroughly proven design. 
The sixteen bit controller can 

handle two drives, and we 
tailor it to your interface. 

The basic system 
is in the $20,000 range. In OEM quantities 

it is considerably less. 
We start delivering them in 

July. 

(SJCC: Booths 10012-10013) 

* Peripherals General, Inc. 
CHERRY HILL INDUSTRIAL PARK, CHERRY HILL, N.J. 08034 (609) 424-2010 
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through cooperative discussions among 
medical, legal and computer people." 

administration, programming, incre­
mental cost in computer memory, in­
cremental running costs due to privacy 
programs and "nuisance cost" for iden­
tification of users. It also should in­
clude a one-time incremental storage 
cost of $10-20,000, about 10% of ad­
ditional programming, and a 2-10% 
increase in running cost of programs 
providing the privacy features. "To a 
great extent, the questions which need 
answering are ethical and medical in 
nature and may best be approached 

Mr. Anthony L. Mondello, presently 
general counsel of the Civil Service 
Commission, a former member of the 
u.S. Attorney General's Office, re­
viewed the legal aspects of privacy of 
Civil Service employees with their en­
tire personal records in a computerized 
system. He stressed that the govern­
ment pledged confidence in order to 
obtain this information concerning the 
employees. This pledge must be kept, 
regardless of the data storage technol­
ogy. 

Data security at the computer level 
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II 

error? 
Chances are good that you are! 
Consider this. Typical computer specifications 
require a power input range of - 8% to + 1 0% of 
voltage and a frequency stabili~y of ± Y2 Hz. Typical 
fluctuations greater than 10% for as much as 
3/4 Hz are regularly experienced by leading utilities. If 
undetected, these fluctuations can cause " .. ::.: ..... , .. ::,.: . ., .. , .. , 
computer errors resulting in costly down 
time and program reruns. 

The Airoyal System Monitor provides visual 
and audible warnings of any deviation in 
power (as well as in temperature and 
humidity, optionally) and fixes the time of 
fluctuation on a digital clock. The cost is 
generally recovered the first time the horn 
blows. For complete information, send 
for our catalog. 

~AIROYAL ~ MANUFACTURING CO. 

19 Gloria Lane, Fairfield, N.J. 07006 • 201 227-4280 

See the new Airoyal System Monitor at the SJCC, Booth 36002 
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represents a 5-10% cost increase, cov­
ering both hardware and software ex­
penses. A multiplicity of identification 
procedures are available at the level of 
the remote terminal: code number, 
identification card, fingerprint, voice 
recognition, and others. Another se­
curity measure is the continuous audit­
ing of computer transactions. This re­
veals the vulnerable points in the 
security system, and enables the up­
grading of the data protection. Of 
course, absolute security is not attain­
able, but highly effective data security, 
similar to that for protecting national 
security information, is feasib'le. 

Mr. Warner F. O. Daechsel, rep­
resenting the Canadian Department 
of National Health and Welfare, pro­
posed the involvement of social scien­
tists to clarify the borders of the right 
of privacy, both for the patient and for 
the government. "As a consumer, I 
want a health information system 
which provides free exchange of in­
formation within the health service 
system and protection from access by 
those who would use the record in 
prejudicial manner against me. These 
requirements are the same, regardless 
of the mechanism used, machine or 
hand copy, for communicating and 
storing data about myself. If the laws 
need to be changed, change them." 

The rest of the Buffalo meeting was 
planned to lead to a legislative pro­
posal to protect health data. Han. Al­
bert J. Abrams, secretary of the Senate 
of the State of New York, reviewed the 
legal aspects of computer-handled 
health data. The definitions of privacy, 
confidentiality and testimonial privi­
lege was followed by the review of the 
currently existing laws related to these 
issues. Then, the operation of a health 
data system was scrutinized from a 
legal point of view. "Inevitably there 
will be pressure for the release of med­
ical information on specific individ­
uals. This is the crux of objections to 
the establishment of a health data bank, 
Some of the pressure will come from 
medical researchers and might be con­
sidered to be justified. Other pressure 
may come from employers, credit 
agenc.ies, insurance companies, private 
investigators and the police. A simple 
ban on the use of information about 
specific persons would not be justified. 
. . . If it becomes known that such 
persons and groups have access to such 
information the doctor-patient rela­
tionship may be seriously impaired .... " 
\Vhether or not the health data bank 
will be able to withstand pressures 
from other sources depends largely on 
who administers such a bank. The 
health data bank's administration 
should be sufficiently independent to 
withstand such pressures. 

Patient consent forms would not cir-
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How much is this flight costing you? 

When your computer facility bogs 
down from overload, give your 
engineers a work plan, not a flight 
plan. Just plug into the UCC Com­
puter Utility Network - through 
your own terminal, a UCC COPE, 
or other compatible system. 
Put the pencil to what an engi-

neer's down time costs you while ever.,;growing queue in comput:-
he's waiting to get to the com- ing. 
puter, and the economics of the Let your engineers work, not wait. 
Utility stand out clearly. Simply write or call your near-
Our nationwide network of UCC est UCC Computer Utility Cen-
1108's quickly puts an end to the ter today. 

the total service @0Duu~b~oUO[jJ illJuu~u'l1~ company 

UNIVERSITY COMPUTING COMPANY 
1949 North Stem mons Freeway, Dallas, Texas 75207 

Computer Utility Centers in: Boston, Chicago, Dallas, Denver, East Brunswick, N.J., 
Houston, Kansas City, Los Angeles, New Orleans, New York, Palo Alto and Tulsa. 
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cumvent the legal problems, since 
"most patients would not appreciate 
the significance of the consent state-

'ment at the time that they signed it." 
The mechanics of preparing and 

passing legislative measures was then 
reviewed, emphasizing the importance 
of education of all those who have to 
support such legislation, as well as 
those who would oppose it simply as 
another risk to privacy. 

In the name of the faculty of law 
and jurisprudence of the State Univer­
sity of New York at Buffalo, provost 
William D. Hawkland focused on the 
legislation to be drafted. "In preparing 
it, I think we should keep in mind the 
fact that we are not working out an­
swers for the next 400 years. Statutory 
law only reHects the wisdon of a par­
ticular moment. Successful legislation 
frequently is the result of evolution, 
starting with the best ideas of a par­
ticular moment in time and refining 
those ideas in the light of experience. I 
suggest that we have enough informa­
tion right now to make a start. We 
may not have all the answers, but we 
cari start. Let us regard this legislation, 
then, not as a precedent, but as an 
experiment. We should review it pe­
riodically to see how it is working, and 
we should firm up its weaknesses and 
fortify its strengths. Three values are 
involved: (a) 'privacy' (factored 
dowll to true privacy, confidentiality, 
testimonial privilege and consent); 
(h) justice, and (c) scientific prog­
ress." 

In order to balance these values, 
provost Hawkland proposed absolute 

privilege to computer-stored health 
data, similar to that in the accident 
report system. "It does not protect the 
guilty motorist from a civil or criminal 
lawsuit." The accident victim or the 
district attorney cannot get hold of the 
accident report, but they can "bring 
the man in, take his deposition, use 
witnesses that saw the accident, etc. 
vVe can do many things to prove the 
case, and the fact that he has filed an 
accident report does not exonerate him 
from liability. Only the report itself is 
immune." Full privilege will encour­
age candor and accuracy in data re­
cording by the doctors, critical for a 
good data base. "At the same time, the 
doctor would not be immune from civil 
or even criminal prosecution for mal­
practice." 

The discussions of the formal speak­
ers brought out additional issues. Dr. 
John Smiley of the Department of 
Health, Toronto, Canada, emphasized 
that we should honor the right of the 
individual to delete a part of his rec­
ord, and the right to know who has 
used his health records. Dr. Smiley 
emphasizeq the importance of consid­
ering privacy, but said this issue 
should not he overstressed. "Since the 
law accepts the concept of reasonable 
practice of medicine it surely will ac­
cept the concept of reasonable security 
of health information." 

Dr. Thomas Bumbalo, chief attend­
ing pediatrician of the E. J. Meyer 
Memorial Hospital in Buffalo, re­
minded the audience of the child 
abuse reporting law. In 1964 the state 
of New York made it mandatory to 
report child abuse. The reporting 
physician "participating in good faith 
in the making of a report pursuant to 
this section shall have immunity from 

:=?E5EAR'CH :R DESIGN 

"But that's the whole point, gentlemen ... why, must it be designated 
by letter and number? Why not name it ... ER ... The Avenger!?" 
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any liability, civil or criminal, that 
might otherwise be incurred or im­
posed as the result of the making of 
such report." Analogously, health rec­
ords could be protected by assuring 
immunity to the data recorder. 

Dr. P. Matte, a physician-attorney, 
pointed out many problems in our 
present law system with regard to pri­
vacy. "The laws of the United States in 
the area of privileged communication 
are a real morass. In some jurisdictions 
there is no privilege as far as medical 
communications are concerned. This 
means that if a physician is called to 
court as a witness and is asked to 
report on some aspects of his patient's 
behavior, he may not legally refuse to 
do so. The conHict here between medi­
cal ethics and in some cases the state 
licensure laws and the legal require­
ments of the situation are obvious. In 
other jurisdictions the patient by exer­
cising his privilege may prevent the 
physician from answering. In all juris­
dictions-and· it is worth noting that 
lawyers write the statutes-the com­
munications between a lawyer and 
his client are privileged ... In some 
jurisdictions the patient of a psycholo­
gist or of a psychiatrist is privileged, 
while the patient of a general physi­
cian is not ... I would suggest that 
you first bring these medieval privilege 
statutes up to a reasonable standard. It 
is ridiculous to try to build a basis for 
privacy for the massive data retrieval 
system we are evolving if the basic 
protection of confidential communica­
tions does not exist in the jurisdiction 
concerned." A national health data 
network cannot be implemented until 
national standards for privileged in­
formation are updated, Dr. Matte 
argued. He also suggested that libel 
and slander may be a good approach 
to protect confidential material. 

The Buffalo conference, briefly 
summarized, has been effective. The 
legislative proposal drafted by the 
School of Law and Jurisprudence, fol­
lowing the conference, is now in the 
hands of the New York State legisla­
ture. 

To assist our legislators, the trans­
actions of the meeting have been 
transcribed. A limited number of 
copies of these transactions are avail­
able. (I It is hoped that the approach 
taken in New York State will be fol­
lowed by others. 

Effective education of the health 
industry per se, of the legislators and 
of the population at large, is of great 
importance, to accelerate the evolution 
of medical computing, an economic 
and operational necessity of highest 
national priority for our health indus­
try. - Dr. E. R. GABRIELI 

*The price is $2 to cover handling and postage. 
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OUR IMPACT! 



All the COM you're ever likely to need. 
The Memorex 1603 MicrofilfD Printer 
is reliable, efficient, inexpensive 
and on-line. 

Direct-on-line. 

From your System/360 to microfilm 
at 10,000 lines a minute. 

The 1603 is a great COM device 
made simple by advanced use of 
fiber optics technology, and by a 
built-in control unit that makes it 
plug-to-plug compatible with your 
IBM 360. 
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It's the simplicity that makes the 
price right: $895 a month for the 
1603 (including maintenance) com-· 
pared with the $2,000 or $3,000 
you'd expect to pay for non-simple 
off-line COM systems. Or even 
a line printer. 

But there's more to a good COM 
than price. We added a "forms 
flash" projection system, line printer 
program compatibility, a plug board 
to control vertical forms spacing, 

an off-line testing feature, an 
automatic film length control. And 
the built-in control unit. 

Put them together and you have all 
the COM you're ever likely to need. 

If you haven't already evaluated 
your needs against the 1603 and its 
low price, you should. 

Write: Memorex, Santa Clara, 
California 95050. 
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$895 a month. 
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an interpretive review 
of recent important 
developments in 
information processing 

THE MARKET DROPS, MONEY STA YS TIGHT, 
AND THE INDUSTRY EXAMINES ITSELF 
The first-quarter droop in the market 
that saw the stock of such glamour 
companies as IBM and Control Data 
Cvrp. fall by 50 points or more and the 
performance of other computer stocks 
prove less than reassuring gave rise to 
the speculation (nothing else rose) 
that perhaps, at last, the computer in­
dustry was becoming keyed-in to the 
national economy and would react to 
such situations as tight money and the 
recession much the same as the auto or 
pizza pie industry. In an effort to de­
termine the worth of this speculation, 
DATAMATION conducted interviews 
with spokesmen for most of the nine 
major mainframers in the U.S. to find 
out where their companies are going 
and how or whether they are affected 
by the general downturn in the na­
tion's business climate. 

As, perhaps, could have been ex­
pected, those firms that had already 
indicated they were entering a re­
trenchment period were the least re­
sponsive, while those whose fortunes 
continue good were somewhat more 
communicative. Whatever the reac­
tion, there was at least some indica­
tion that the computer industry was 
becoming responsive to current eco­
nomic strictures. 

cut it back 
Control Data is the most prominent 

example of those firms that are ex­
periencing a slowing growth rate seri­
ous enough to cause cutbacks and 
layoffs. The company announced that 
because of inflation, tight money, re­
duced federal budgets (CDC'S largest 
customer is the federal government) 
and an "uncertain economic outlook," 
there would be some reduction in per­
sonnel from its worldwide total of 37,-
000 (some estimates put it at 10%), a 
consolidation of divisions, a policy for 
reduction of day-to-day operating 
costs (travel, telecommunications, 
overtime), a halt to new construction, 
and a review of major programs ~ith 
an eye toward canceling or delaying 
some of them. 

CDC's financial statement for 1969 
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indicates that the corporation's net, 
before adding in the earnings of Com­
mercial Credit Co., was about $18.5 
million, only a little over $200,000 
more than in 1968. With Commercial 
Credit, which was acquired a year and 
a half ago (Oct. '68, p. 83), net earn­
ings are over $53 million, which 
would seem to indicate where the pre­
sent financial strength of the company 
is (Commercial Credit increased its 
earnings $9 million over 1968). 

A large part of CDC'S troubles can 
be traced to federal cutbacks in the 
war and defense effort, but some of 
the stock weakness is attributable to 
the considerable selloff by mutual 
funds that reacted typically to the 
news that the growth curve had flat­
tened out. The drop in IBM stock 
probably was caused by the same lag 
in growth - and this by a factor of less 
than one percent in the last quarter of 
'69. 

CDC president William C. Norris 
said that economic factors had re­
sulted in a slowdown of domestic or­
ders for large computers during the 
latter part of '69 and as a result a sharp 
reduction in large computer ship­
ments and profits will be experienced 
in the first half of '70. He predicted 
improvement during the last half of 
the year, but without much assurance. 

but look at this 
A brighter side of the picture was 

painted by Joseph L. Sturdevant, vp of 
marketing at Univac, who confirmed 
the slackening of federal purchases 
(also confirmed by every computer 
manufacturer interviewed) and said 
that business for the number two com­
puter manufacturer is "healthy, very 
healthy," with bookings in excess of a 
25 % increase in the domestic market, 
and over 30% abroad. 

Analysis of revenue figures indi­
cates that Univac now contributes 
over $700 million of Sperry Rand's ap­
proximately $1.7 billion a year, and 
the firm expects computer sales to in­
crease at approximately the same 25% 
rate during the current year. Sus-

tained growth for the entire industry 
will approximate 15% over current 
levels, according to Univac president 
Robert E. McDonald, with shipments 
by American manufacturers expected 
to reach $9.6 billion compared to $8.3 
billion in 1969. 

Univac has concentrated on in­
creasing its sales force in recent years, 
and the firm feels it has built up a 
momentum in its marketing for~e that 
will stand it in good stead during the 
unbundling days ahead - Univac is 
still bundled and intends to stay that 
way. The company is focusing on the 
world market, will aim at both higher 
level and lower level machine mar­
kets, will become more involved in 
such vertical applications as law en­
forcement, education and medicine, 
and considers computers a good busi­
ness. Sturdevant confided, ''I'm advis­
ing my son to get into it." 

Honeywell reported record sales 
and earnings for '69, with an 11 % in­
crease to $1.4 billiori, with computer 
revenues rising over 32% to $351 mil­
lion, and feels optimistic about the fu­
ture. In an address before the New 
York Society of Security Analysts in 
February, J. H. Binger, chairman of 
the board of Honeywell, said that "We 
expect the slowdown in business 
which has been underway since the 
third quarter of 1969 to continue 
through 1970. However, we feel that 
the ... automation business ... will 
show some increase over 1969 ... 
Some portions of computers and com­
munications are expanding at rates 
approaching 40% right now:' 

Binger also spoke of the technology 
pool Honeywell has, over 10,000 peo­
ple in R&D and engineering, on which 
the firm spent over $142 million in '69 
to research areas "which seem to us 
will most likely aid in the advance of 
automation techniques and systems of 
the future: materials research, mag­
netics, gaseous electronics; large scale 
integration, and optical phenomena:' 

For some reason, the company is 
also laying heavy emphasis on market-
~~ . 

Burroughs also rep'orts that busi-
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ness is good (in all areas except custom 
contracts with the government). The 
firm had a 38% growth in computer 
orders in '69 and expects about the 
same for this year. One trend noted by 
the company is that purchases began 
a definite downswing at the end of the 
first six months of '69 with an accom­
panying upswing in rentals, probably 
due to the impact of the high cost of 
money. At the end of the year, Bur­
roughs was renting nearly 80% of its 
edp gear. 

The firm is expanding its marketing 
force, adding technical support peo­
ple (a palpable pattern), increased its 
expenditures for R&D 42% last year to 
$37 million and will increase them an­
other 25 % in '70. 

Burroughs stock has been one of 
the minor heroes of the market, stay­
ing around 20% below its all-time 
high 'Of 172. A company spokesman 
stated that the only effect a firm's 
stock price has is on the company's 
ability to finance and the methods 
chosen. Burroughs has been able to 
sell convertible issues at a low interest 
rate for convertibility at a high stock 
price. Last year the firm borrowed 
$100 million at 4% % a 20% conver­
sion premium on the U.S. market, and 
recently raised in the U.K. about $14 
million at 5¥:!% (vs. over 10% regular 
interest rate there) and at a 17% 
premium above the current stock 
price. 

And the Burroughs spokesman felt 
that the palmy days of computer 
stocks will continue as long as comput­
ers stay the top growth industry. 

golly,ge 
General Electric has had its trou­

bles, it seems, as always. Its hopes for 
the Tradar point-of-sale system went 
aglimmering with the cancellation of 
the contract with Penney's (Feb. p. 
163), and its Information Services 
Division has undergone a thorough 
shakeup as a result of difficulties in its 
time-sharing effort (Dec. '69, p. 85). 
GE spokesmen were not available for 
comment on its plans and aspirations 
with respect to the economic situa­
tion, which hardly deserves any. 

How's business at RCA? James R. 
Bradburn, exec vp of the Information 
Systems Group, said "It's great. First 
quarter, we're right on target ... in 
fact, we're slightly ahead of the '69 
rate." He projected sales for. '70 to 
move ahead in the range of about a 
15% increase and predicted that '70 
will be a "phenomenal year for ship­
ments for us." In genera.l, the firm is 
enlarging its marketing fqrce and is in 
good financial shape: "We can get 
new. money from Sarnoff just as fast as 
we can absorb it here." 

Bradburn predicted that, early in 
the '70's, RCA will be number two in 
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the computer business. The company 
is eyeing two big Uncle Sam contracts, 
WIMMIX and the Air Force Logistics 
Command, and it will probably bid on 
one of them but is not sure which one. 
He said it costs too much to bid on 
both and he thinks only IBM could 
afford to. 

1969 was a record year for National 
Cash Register- $1.25 billion, an 11 % 
increase over '68. All activities were· 
up except for defense business, and 
edp led the way, anchored by Cen­
tury Series sales. "For the second con­
secutive year, incoming domestic edp 
orders exceeded either cash register 
or accounting machine volumes." 
Bookings abroad were up 52 %, and 
sales continue strong so far in '70, edp 
again leading the way with '.'incoming 
orders rtinning ahead of the record 
pace at this time last year." 

NCR will announce a new addition 
to the Century Series. in '70, a medi­
um-large-scale system offering "ad­
vanced" time-sharing capabilities, the 
"most powerful system yet" from NCR. 
The firm also will introduce in '70 "a 
new family of data terminals for the 
retail field ... the conerstone of com­
pletely new systems covering all 
phases of merchandising data collec­
tion and processing." 

NCR anticipates growth of all the 
edp fields it serves in '70 with the ex­
ception of defense. 

up and up 
L. B. Horwitz, senior vp of XDS, was 

sanguine about the recently acquired 
firm's future, and stated that the 
fourth quarter of '69 was excellent. 
January and February of this year 
have been slow, he said, but he con­
siders it a normal first-of-the-year 
trend. XDS, too, is feeling the falloff of 
defense business, but Horwitz said 
that XDS was able to forecast the 
situation and is able . to move into 

other government-funded projects, 
primarily biomedical and educational. 

The company is expanding its mar­
keting force, of course, and also is in­
creasing its emphasis on software de­
velopment. Its software personnel in 
R&D now number more than hardware 
people. The firm has been growing at 
a nite of 35% a year, and while Hor-

-witz would give no statistical projec­
tions for the future, he did say that 
computer sales would be "up." 

Horwitz's view of the cOIhputer 
market is that even if only $6-7 billion 
of the projected $9-10 billion in sales 
comes about in '70, XDS will get its 
share and "a few hundred million isn't 
too much to ask." The firm will tend 
more toward leasing its equipment 
than it has in the past because of the 
way the market is going. XDS is going 
after the business data processing 
market and leasing is the trend in that 
area, he confirmed, because of tight 
money. XDS has traditionally pro­
duced real-time, time-sharing equip­
ment and will continue to do so. 

IBM'S response was befittingly 
lofty. Its spokesman said that the over­
ai business outlook is favorable, al­
though there will be "periodic fluctua­
tions" because of business conditions. 
Makes sense. The company expects to 
make no significant organizational 
changes because of the economy and 
contemplates no additional financing 
arrangements in '70. 

Latest research by International 
Data Corp. indicates that IBM 
dropped from 72.7% to 69.2% in 
worldwide dollar shipments of com­
puter equipment in 1968-69. That's 
3.5%. That's CDC's share of world­
wide dollar shipments. Or NCR and 
XDS combined. And just about the in­
crease registered in' those shipments 
by Univac, Honeywell, Burroughs, 
and GE combined. 

That's something to take stock in. 
-AUBREY DAHL 

COLLEGE COMPUTER CENTERS: ECONOMY 
AND COST CAUSE PARANOIA AND PAIN 
"The federal government is after us. 
Inflation is after us. IBM is after us." 

This is a succinct summary of the 
current plight of the university com­
puting centers, as given by Kenneth 
King, Columbia Univ., at an Assn. for 
Computing Machinery Conference on 
Unbundling, Feb. 16-18. The Special 
Interest Group of University Comput­
ing Centers (SIGUCC), sponsored this 

Atlanta, Ga. meet. 
There, amidst the decaying splen­

dor of the DinkIer Plaza Hotel, 81 edp 
professionals from education, govern­
ment, and industry discussed the "fall 
from favor" of university computer ac­
tivities. The slashing of funds from all 
government levels, coupled with the 
increased costs due to unbundling and 
the near-extinction of the educational 
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Wright Line Accessories Complete the Picture 
In any data processing installation the computer is only part of the 

picture. Wright Line completes the picture by adding the 
essential storage and handling accessories that speed throughput and 

protect vital EDP media. 
For complete information on Wright Line accessories for card 
systems, circle the reader's service number or contact any of 

Wright Line's more than 80 offices throughout the U. S. and Canada. 

1. Card Files and Indexes 
2. Cross Access Files 
3. Card Tray Trucks 
4. Card Handling Equipment 
5. Card Punches 
6. Card Box, Form and Binder Storage 
7. Carriage Tape Holders 
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discount, could force a cutback in 
computer education activities. If so, 
"it will be the (computer) industry that 
will suffer and the national economy 
as a whole," warned chairman E. P. 
Miles of Florida State Univ. in his con­
ference preamble. 

In the next few days, speeches by 
David Kearns, IBM vp, and Vincent 
Swoyer of the Office of Computing 
Activities (OCA) of the National 
Science Foundation, did not help as­
suage their fears. Kearns indicated 
that IBM is anxious to discuss the user's 
objections to all unbundling policies, 
but in no way could the universities 
expect special treatment, except for 
the current educational allowance. 
(This did not mean IBM would not 
make changes affecting all users, how­
ever.) 

falling budgets 
Swoyer drew a bleak picture of fu­

ture support for the OCA. Its budget 
has fallen from $22 million in 1967-68 
to a planned $15 million for 1970-7l. 
The institutional computing services 
section, which provides funds to cen­
ters to help in upgrading to new 
equipment, has seen a steady drop 
from $11 million in 1967-68 to $6.5 
million in 1969-70. In 1970-71, its 
name changes to "special computer 
services" and the emphasis will be on 
"institutional sharing of resources to 
allow the facilities to develop more in 
educatiorial directions." And the 
budget drops to a mere $4 million. 

(State funding difficulties are epito­
mized by Temple Univ., which by 
February still had not received over 
$30 million in state support for 1969-
70, and lived on borrowed funds.) 

In numerous workshops during the 
conference, the attendees drove hon­
estly, but often helter skelter, toward 
resolutions of action that ranged from 
committees and liaisons with govern­
ment, education, and industry groups, 
to pricing recommendations for IBM, 
to individual avowals of legal action 
against IBM. 

Four things became clear: The uni­
versity centers would have to get used 
to having fluctuations of the national 
economy affect their support; they 
would have to try running like busi­
ness operations rather than endowed 
prodigies; they would have to seek 
sources other than the manufacturer 
for software and services; and they 
would have to combine to form effec­
tive work and pressure groups. 

Specifically concerning unbun­
dling, universities are strongly against 
the discontinuance of service on 

April 1970 

equipment purchased before June 23, 
1969. The City of New York is threat­
ening suit, and several small colleges 
indicated they would like to tag on as 
party plaintiffs. Stanford, Harvard, 
Princeton, MIT, and others have met 
repeatedly with IBM to discuss the 
problem (March, p. 41). University of 
Texas' legal! edp expert Michael Dug­
gan told attendees that precedent 
considers all salesmen's promises -
oral and written - as part of the con­
tract (and many eyes and eyebrows 
reacted). IBM already faces suits based 
on that premise, and Kearns empha­
sized that IBM feels it met its respon­
sibilities by providing free services in 
the transition period. 

Duggan gave a packed workshop 
session some lessons on class actions in 
law suits, how to become a party plain­
tiff, and the illegalities of forming a 
group for an economic boycott. His 
major recommendation became a 
resolution of the meeting: Urge the 
Justice Department, in the case of a 
consent decree resulting from its cur­
rent suit against IBM, to include a 
clause in the decree allowing private 
parties to go into court and enforce it. 
(Under the 1956 decree, only Justice 
can take IBM to court for its violation. 
Duggan has felt this an extreme weak­
ness of that Decree.) 

Another unbundling issue was the 
monthly charge per cpu for program 
products. This issue has been raked 
over many times, but it stands as the 
major problem for university, if not in­
dustry, users. The schools need a wide 
range of software, noted Miles; at FSU, 
in 1969, "2700 students from 23 de­
partments used our central computer 
in support of course work in 140 sec­
tions of around 70 courses." But not all 
of the programs are used enough to 
justify the cost. 

be it resolved 
Several resolutions were put forth 

on alternate methods of pricing, such 
as on a use basis or with a ceiling on 
total software cost not to exceed 3 % 
of the cost of the leased system. 
Kearns told the group that such pric­
ing policies were not likely, and the 
indication was that IBM would stand 
pat. During a workshop session, Rob­
ert Johnston of IBM told the universi­
ties that IBM would like to find "mech­
anisms" for giving them "relief." He 
stressed "value received," which 
meant that universities could get a 
break in cost if they could quantify 
what the manufacturer received in re­
turn from them, such as future person­
nel, program and hardware improve­
ments, etc. - none of which seemed 
quantifiable at the time. 

There was considerable discussion 
throughout the sessions about IBM and 

CDC contracts for services and soft­
ware. Since then, parts of these con­
tracts have been changed. (See News 
Briefs, p. 201). The user groups, SI­
CUCC, and other organizations are 
currently studying them. 

Beyond what is currently provided, 
SICUCC resolved to request: from IBM 
and CDC, full support of a package for 
one year after it is superseded by a 
new version; 90-day free use of soft­
ware from IBM (CDC provides it); and 
that programs be provided in source 
code. 

Getting the idea that software for a 
fee is a fixture, the attendees consid­
ered other avenues of supply. Numer­
ous projects were noted: Argonne Na­
tional Laboratories, with Stanford 
Univ. and the Univ. of Texas, is devel­
oping a mathematical subroutine li­
brary. Univ. of Wisconsin is gathering 
programs for the social sciences. The 
EIN project of Educom, with liaison 
personnel at member Educom institu­
tions, is putting together a catalogue 
of software available from these insti­
tutions. And the Univ. of Georgia pro­
vides NASA -sponsored programs. 
IBM'S Type IV library is dead, but CDC 
has a SIST AR library of all public do­
main software for its equipment. 

kill 
"Eye for an eye," the centers also 

discussed charging for programs they 
develop; for example, a statistical 
package for the social sciences, SPSS, 
is now being offered for a fee by both 
the University of Chicago (for the IBM 
360) and Northwestern (for CDc-6000 
series). The fee is $400/year to schools 
and nonprofit organizations and 
$2,000/year to business. It's not the 
first such effort, but this has not been 
widespread. Attendees indicated it 
might be a means toward helping 
some friends, but all agreed it was 
fraught with tax, marketing, maintai­
nance, and legal problems. 

The small college, like small com­
puter users everywhere, received at­
tention in direct disproportion to the 
degree of damage by unbundling and 
neglect by federal funding agencies. 
It was clear to its representatives that 
the small and poor must link up with 
regional networks in order to share 
computing power, software, and sys­
tems engineers. The circuit-riding SE 
promises to become common among 
universities. 

Some of the resolutions are noted 
throughout these paragraphs. Others 
included setting up liaison between 
SICUCC and the more powerful Na­
tional Assn. of College and University 
Business Officers, which has been in 
regular discussions with IBM. (Since 
the meeting SICUCC'S representatives 
have been invite~ to join them.) Simi-
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Peripheral Technologv 
announces the PTI2600 
online/offline COM. 

The PTI 2600 computer output £1" ''".].: \1 ,r:a " 
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where you need it, I 
when you need it. It \ 
prints 26,000 lines per"-,>", 
minute on line with your 
IBM System/360. Or off line 
with a 1600 bpi magnetic 
tape unit. 

That's about 20 times faster 
than an impact printer. 

Print quality is beautiful. 
Reliability is built in. 
And it's simple and easy 
to operate. 

··'e, .• , 

If you didn't think you were in the market for 
COM before, the PTI 2600 will make you think 
again. Write, wire or phone for the incredible details. 

Peripheral Technology, Incorporated. 
757 N. Pastoria Avenue 
Sunnyvale, California 94086. 
(408) 732-4940. 

See the PTI 2600 first at the National 
Microfilm Association Convention in 
San Francisco (ah! an excuse for a spring 
trip to The City) 
April 28-30. Booths 656 and 658. 
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DATAMATION six months 
ago named our under-$50k 
COM, the PTI 1300, Product 
of the Month. We are now 
delivering. 

PERIPHERAL 
TECHNOLOGY 

INCORPORATED 

A really unique feature of the 
PTI 2600 is that it can be 
unplugged from your 360 and 
used off line by plugging it 
into an IBM - compatible 
1600 bpi tape drive. The con­
troller interface is built in. 

DRTRMRTION 



news scene ... 

lar contact and liaison would be made 
with state governments, federal agen­
cies, and the Justice Department to 

convey the severe financial problems 
of the centers. For the complete pro­
ceedings, send $1.00 to SIGUCC-ACM, 
Dr. E. P. Miles, Jr., Computing Cen­
ter, Florida State Univ., Tallahassee, 
Fla. 32306. 

-ANGELINE PANTAGES 

FACILITIES MANAGEMENT, THE LA TEST 
CRAZE, STILL MORE TALK THAN ACTION 
Facilities management - the latest of 
the big implication phrases and possi­
bly a future big business - is, for the 
time being, more words than deeds. 

The use of the words has increased 
in the past year as new companies 
have formed to emulate Ross Perot's 
EDS, and older companies (leasing 
firms, software houses and service bu­
reaus) have reached for new glamor 
and, hopefully, more dollars. 

For added hubbub, large users 
have split out these operations and 
called the results facilities manage­
ment. And Computer Technology Inc. 
ballyhooed FM to the end that the LTV 
organization made a fast buck on 
words and everyone else still wonders 
what they have - even VCC, recent 
purchaser of a substantial interest in 
CT. 

what it really means 
What is the meaning of facilities 

management? The simple definition is 
the take-over of all edp operations -
equipment, people, and functions -
of a business by a service company. 
The facility manager promises savings 
in money and headaches for a fixed­
fee, long-term contract. EDS calls it 
"total systems service," and "turn-key 
operation" is another possible syno­
nym. 

To the people involved with facili­
ties management, it is not that simple. 
Turning over complete control of data 
processing to an outside company is 
not a simple matter. Discussion of it 
rapidly becomes subjective. Opinions 
on its viability as a solution to edp 

\ management problems or as a vehicle 
for highly profitable business tend to 
be influenced as much by emotion as 
by reason. 

The reality of FM is Electronic Data 
Systems. EDS feeds the emotional and 
rational support of FM. The story of 
Ross Perot, his $1000, the faith of his 
womenfolk and the success of his vi­
sion is part of the industry's folkore. 
It's inspiration to many a would-be en­
trepreneur or security analyst looking 
for another IBM. Many of the latter 
have settled for EDS. 
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Since August, 1962, EDS has been 
selling its total system service with 
success. From selling a block of IBM 
7070 time to Collins Radio, Perot has 
gone on to selling facilities manage­
ment deals to the Blue Cross, Blue 
Shield organizations in a number of 
states, Frito-Lay and Pepsico (since 
terminated), insurance companies, 
banks, and larger and larger compa­
nies. 

In 1969 EDS signed one contract 
for $160,000 a month and a few weeks 
later wrote another for $300,000 a 
month. By the end of FY 1969 that 
7070 time sale money and Perot's 
$1000 had been parlayed into $16 
million in annual revenues; 31 com­
puters, all IBM, in a variety of models; 
and close to 2,000 people. 

"It's been a very fine business," Pe­
rot has said, and critics and supporters 
can only agree. But will it remain a 
fine business? Can the increasing 
number of edp managers be suffi­
ciently won over to facilities manage­
ment to accept it on a large scale? 

The critics and supporters of the 
concept also agree that the EDS suc­
cess is secured on two points: the long­
term fixed-price contract, and the as­
sured use of well-qualified people. Pe­
rot once said, "businessmen like to do 
business in a business-like fashion." 
What could be better business prac­
tice than to secure, for a relatively 
long period of time, a constant price 
for a service beset with spiraling costs 
and the services of well-qualified edp 
talent in a dwindling labor market? 

But is it good business for the 
facility manager? Sooner or later he 
will need more qualified people, and 
rising costs will always chisel at 
profits. 

the bandwagon 
They're all optimistic. From new­

comers Data Dimension Corp. and 
Cambridge Computer Corp. to Com­
puter Applications, Inc., they say la­
bor is no problem. Programmers will 
besiege them. Facilities management 
will offer the most attractive chal­
lenges to those who must keep on 

proving themselves. It will be ideal for 
the specialist, for he can go from client 
to client plying his specialty. And it 
will permit handsome remuneration 
since the high price for these qualities 
will be spread over all clients. 

(Hasn't this all been said before by 
service bureaus, software and systems 
houses, by time-sharing companies 
and every other group that has sought 
to be the broker for the user and his 
edp?) 

Data Dimensions' Les Gottlieb 
notes that an ACM study claims some 
programmers are worth 50 others. He 
claims the ratio is even greater and 
that these are the people he expects to 
attract, hire, and keep. Perot endorses 
this by quoting a Wall Street Journal 
article which says EDS gets six times 
the profit per professional employee 
of the above-average service com­
pany. 

EDS took seven years to assemble 
these people; it has a horde of recruit­
ers for elaborate· screening of appli­
cants, plus strong and steady indoctri­
nation and continuous training to 
maintain its standards. Can any of the 
new FM entries take the time for this, 
or spend the money? 

cost cutters 
The FMers are also optimistic about 

reducing hardware overhead. They 
talk of consolidation and Grosch's 
Law. Everyone is going after IBM 
Model 30 and 40 installations where, 
they say, underutilization is rampant. 
They plan to put a number of these 
batch operations together on a single 
machine or bring in Model 65's to do 
the work, either at one customer site 
or their own computer centers. 

Another cost cutter which EDS is 
implementing (and others will un­
doubtedly use) is standard systems for 
specific industries.... the develop­
ment of proprietary software pack­
ages for relatively less investment and 
lower entry cost per user. According r 

to Perot, if it takes $1lt2million and 20 
nian-years to build a system for one 
life insurance company, an industry 
package can be put together for $5 
million, and two or three men can 
tailor it for specific users in 90 days. 
EDS' already has system centers for 
health insurance, life insurance, the 
distribution business, and the food in­
dustry. 

types of contracts 
Most of the management compa­

nies are flexible on how they imple­
ment facilities management, but they 
want a long-term deal and total sys­
tems controL They will take over man­
agement of customer equipment and 
personnel at the customer's site, or put 
their own equipment and people at a 
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customer site, or give the customer a 
terminal and remote-batch the data, 
or give the customer what is tan­
tamount to service bureau service. But 
a long-term contract is necessary, they 
say, to amortize the resystemization 
usually needed in taking over an oper­
ation and to cover the initial invest­
men't if equipment is bought and per­
sonnel hired. 

The companies are flexible on the 
location of the computer, the owner­
ship of equipment, and employment 
of personnel, but they want full con­
trol over the entire facility - hard­
ware, software, and documentation­
and full responsibility for everything 
except perhaps, the role of business 
analyst. He is the person who would 
have final say on what the business 
needed in the way of systems, both 
manual and edp. 

the sales pitch 
The seduction of the potential 

facilities management customer be­
gins with consulting and systems de­
sign jobs. It intensifies with turnkey 
operations, systems implementation 
and other on-site work that permits 
the FMer to show his stuff, get a good 
idea of what the customer's problems 
are, and to win the existing edp staff 
over to his side. Existing edp people 
can stop a deal no matter how good 
the pit~h to top management is. 

This approach, however, does pose 
an ethical point. If the consulting and 
design work get the customer installa­
tion running well, then there is no 
facility management contract; and if a 
company is in facility management, 
will it do a good consulting job? 

vertical industries 
Most of the companies, rather than 

just randomly pursuing individual 
firms, are following the EDS lead and 
specializing in one or two business 
fields. The best criteria for this selec­
tion are an industry's disinterest in 
edp and inept handling of it. EDS be­
gan with the food processing and in­
surance businesses. A group with 
applications and operations know­
how in these fields was collected and 
achieved contracts with Frito-Lay 
and the Blue Cross organizations. 

Data Dimensions figures advertis­
ing and the publishing and printing 
business are good prospects. John D. 
Kettelle Corp. has contracts with two 
Long Island beverage distributors, 
and Cambridge Computers has con­
centrated on the wholesale drug busi­
ness to the extent of having a 20% 
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interest in National Wholesale Drug­
gists Association's Drug Distribution 
Data subsidiary. This has paid off in a 
contract to extend DDD'S geographic 
market reporting operation nationally 
and manage the' data processing. 
Three major drug, houses are under­
writing the work. 

Some others in FM are: Delta Data 
Systems, Inc.; Computech Systems, 
Inc.; The Computer Exchange, Inc.; 
Cybertronics International; John 
Keane Associates, Inc.; Trilog Associ­
ates, Inc.; Bradford Computer & Sys­
tems, Inc.; Aries Corp.; Management 
& Computer Service, Inc.; Systems 
Management, Inc.; and Software Ser­
vices, Inc. 

long-term insecurity 
Facility manageinent is a long-term 

business. The companies that are off­
ering the service must prove them­
selves to customers, and they must sur­
vive. To survive, many diversify. Data 
Dimensions, on the verge of its first 
facilities management contract, al­
ready has a profitable small systems 
software operation and edp personnel 
agency. 

The insecurity of both parties is re­
flected in the coptracts written to 
cover facilities ma~agement. Some of 
EDS'S have run to '85 and 100 pages, 
detailing present; and future data 
processing operations, care of people, 
payment for changes in the system 
and, very importantly, how the deal 
will be terminated if that comes to 
pass. The last ~s very important. A 
company could be ieft with a system it 
didn't create and nobody around who 
knows how to operate it. There are 
reports that this has occurred. On the 
other hand, there are some FM oper-

ations based on nothing more than a 
letter contract. 

The longevity of FM contracts has 
yet to be put to severe test. EDS is the 
only one with any "old" business; but 
its Pepsico contract ended after three 
years, and there is the report that the 
Blue Cross people are somewhat de­
fensive and apologetic about their use 
of facility managers. At Pepsico, the 
word was that its intention had been 
to have EDS get the operation running 
and then the company would take it 
back. 

the market 
The market for FM, according to 

the purveyors of it and interested ob­
servers (Quantum Sciences Corp., for' 
one, is doing a study of the business), 
has a current value of $200 million. 
The federal government is the big 
buyer of the service. A seven-year re­
lationship with Goddard Institute of 
Space Study encourages Computer 
Applications to say it has a long his­
tory of FM. 

Much of the remaining market has 
been created and is still controlled by 
spin-off companies. Seldom do these 
companies do more than operate their 
parents' edp. Usually they are set up 
to get uncontrollable edp operations 
out of management's hair and losses 
off corporate books. There is also the 
attraction of taking this enterprise 
public a la Computer Technology. A 
final reason for the separation is to 
provide career paths and equity to 
hold qualified edp personnel. In this 
three-way split, the independent 
FMers are left with $30 to $50 million 
for the time being and $200 to $300 
million five years from now. 

-JOHN WESSLER 

DPMA, ACM, EVEN THE GOVERNMENT SEEK 
EDP SCHOOL ACCREDITA TION GUIDELINES 
The observer seeki>~g to learn how far 
the dp industry is from agreeing upon 
guidelines for the accreditation of pri­
vate schools must ask a number of 
questions, the answers to which may 
confuse him. 

Can we develq.,p a single set of 
guidelines? "Yes," replies Carl Ham­
mer, director of computer services for 
Univac and chairman of ACM'S com­
mission on accreditation. 

"We've got a long way to go," says 
Donald P. MacPherson, education di­
rector for DPMA, and a chief architect 
of his association's guidelines. 

"We'd very much like to have 

something before 1971," says John 
Profit, U.S. Office of Education, who 
has been an observer and catalyst. 

The agreement of these responses, 
insofar as it exists, may be more appar­
ent than real. DPMA insists that ac­
crediting guidelines must spell out 
business procedures for private dp 
schools. ACM, on the other hand, feels 
that the three accrediting agencies 
have the experience and savvy to 
make these judgments about business 
practices. This difference between 
the two national dp associations was 
not resolved at meetings of an ad hoc 
committee established by AFIPS for 
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Kick the smoke habit 

Smoke signals are fine for giving the 
Indian sign. They're far too slow for 
pow-wowing with a remote com­
puter. Still"there are people using 
puff-at-a-time, typewriterlike devices 
that take many moons to complete 
printouts ... while computer time is 
elapsing and running up the bill. 
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Typeliner is the all new terminal 
printer that brings remote data 
printers out of the pioneer age. It has 
space age specs like 100 lines per 
minute, ASCII 64 character set, 
plug-to-plug compatibility with CRT 
display terminals and modems. 

And it is quiet. Our Typeliner 
doesn't make war whoops every time 
it prints. We've designed a totally 
new mechanism for minimal noise 
and even gone to the trouble of 
turning off the cooling fan during 
standby mode. 

Lines of crisp character type in 
multiple copies are produced by 
Typeliner's unique Crosspoint print 
head. With few moving parts, this 
head prints clear, easily readable 
text, yet needs only minimal 
maintenance. 

Our teepee at SJCC is 1506 
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Very little wampum rents the 
Typeliner. You can have one for 
$245.00 per month with delivery 
within 90 days. And you needn't 
worry about service. The Typeliner 
was designed to shrug off mainte­
nance that other mechanical 
marvels require. 

If you're ready to give up that old 
tribal custom of using a character­
at-a-time printer, let us tell you 
about the Typeliner. Circle the 
bingo card; write or phone our big 
marketing chief, Chandler J 
Williams. Then watch our smoke. 

Idel.· data computing inc. 
2219 West Shangri La Road 
Phoenix, Arizona 85029 
602/944-4491 • TWX 910-957-1618 
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that purpose. So two subcommittees 
- one on curriculum, chaired by An­
ton G. Myse of General Services Ad­
ministration, the other chaired by 
Jerry W. Miller,of the National Com­
mission on Accreditation, which has 
been tackling business practices -
were formed. 

And the business practices sub­
committee has not gone well. There is 
even some doubt as to who is on it. 
DPMA sees as members only itself and 
the three agencies now empowered to 
accredit private dp schools - the N a­
tional Association of Trade and Tech­
nical Schools, the Accrediting Com­
mission for Business Schools, and the 
National Home Study Council. The 
subcommittee under the impression 
that ACM wishes to send only "observ­
ers" (who have not yet attended a sub­
committee meeting), whereas ACM, 
though admitting that its chief inter­
est lies with curriculum, does regard 
itself as having representatives - Dr. 
Richard Powers of American Univer­
sity and Anita Cochrane of Bellcomm, 
Inc. - as members of the subcommit­
tee, not observers. 

But these misunderstandings are 
only a minor part of the main question: 
"What kind of guidelines will event­
ually emerge?" DPMA'S MacPherson 
argues that the accrediting agencies 
need specific business guidelines to 
help them, that the agencies are doing 
less than an adequate job because of 
their inexperience with dp. Carl Ham­
mer of ACM points to the recent revo­
cation of a chain of schools by the N a­
tional Home Study Council as an ex­
ample of diligence displayed by the 
agencies. 

oh yeah? 
At a late-February meeting of the 

business practices subcommittee, held 
in the Washington offices of the Na­
tional Commission on Accreditation, 
the arguments polarized to such an ex­
tent that John Profit of the Office of 
Education stepped in to suggest the 
preparation of a position paper that 
would "distill the essentials" from the 
stances of everyone involved. 

Says Profit: "People have tended to 
polarize their positions. We were get­
ting into a situation where all the 
groups were taking defensive postures 
- ACM, DPMA, AFIPS, and the accred­
iting agencies." He will ask an in­
dependent education consultant to 
prepare a paper that will extract the 
broad agreements upon which further 
discussion may proceed. 

Will this plan eventually lead· to 
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agreement? Profit insists that it will, 
that. it must - within the next year. 
He stresses that the first set of guide­
lines need not be regarded as if they 
were to be cast in bronze. Rather, he 
suggests, they should represent a 
broad consensus. for a pilot period of 
perhaps two or four years. Then an­
other look can be taken. 

Protesting that DPMA will change 
its point-of-view "whenever it is 
shown to be wrong," MacPherson ex­
presses reservation concernirig con­
sensual guidelines because they will 
not grapple with the specifics con­
tained in DPMA's set and which, he 
says, nobody has yet discussed. His 
point is clear: If eventual agreed-upon 
guidelines are general, they will in 
effect be ACM'S because their business 
practices guidelines are general, he 
says. 

yeah! 
Yet when DPMA and the agencies 

get into the messy specifics, the disa­
greements among them are clear. 
Should an aptitude test be given in the 
school to which the student is apply­
ing? The National Home Study Coun­
cil, perhaps understandably, says no; 
MacPherson says yes - vigorously, as 
is his won't. Besides, DPMA does not 
believe that entry level programming 
jobs can be taught by mail; the home 
study people, of course, beg to differ 
with him. 

That kind of disagreement illus­
trates John Profit's observation that 
consensus on curriculum will be much 
easier to achieve because nothing now 
exists. On the business side, however, 
each accrediting agency already has 
standards and each defends what it is 
now doing. 

Profit agrees that the accrediting 
agencies are not now doing the job 
that might eventually be expected of 
them, but he adds that "no standards 
ever reached perfection, so it may be 
beneficial to all if we take a look at the 
standards of the agencies without at­
tacking them directly." He also em­
phasizes that the schools themselves 
are not satisfied with the job they are 
doing. "They are the first to admit that 
they need better guidelines," he says. 
Precise figures of the number of 
schools now accredited were not im­
mediately available, but the total 
seems to be fewer than 70. 

must have them 
Why is the Office of Education in­

terested? For two reasons, says Profit 
(who is director, accreditation and in­
stitutional eligibility staff): to protect 

. the public and to develop a mech­
anism that will permit students to take 
advantage of public funding for study 
at approved schools. A single, agreed-

upon set of guidelines is necessary, he 
said, even if they are not ideal the first 
time around: "That is the best solution 
for all. Instead of government regula­
tion, the improvement of private ac­
crediting procedures is to be desired." 

Responding to a question, Profit 
admitted that it would be possible to 
take accrediting authority from pre­
sent agencies and lodge it with a more 
comprehensive industry-wide body. 
He said that such an agency should be 
composed of educators and members 
of the public, not practitioIiers. "It 
should not be a device for anyone 
group to get control over the educa­
tional process of any given field." 
Would that rule out the possibility of 
either ACM or DPMA as an accrediting 
agency? Yes, he replied. 

When his report of "distilled essen­
tials" is prepared, the subcommittee 
will study it and strive to move for­
ward. Despite the difficulties now evi­
dent, each person to whom DATAMA­
TION talked agreed that everybody 
wanted a single set of guidelines. And 
each looked upon that fact as hopeful. 

-LAWRENCE RAGAN 

UThis is rich, Harry. Account 
number 345·26·4155 Wishes 
correspondence with a hu· 
man being." . 

© DATAMATI.ON ® 
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f<® data input irf174 5e ROTO 

The optical scanner of Rotomark EDP Systems col­
lects as many as 18 digits in 1f4 second. The scanner 
reads circular markings from Rotomark labels, 
which are created on a Rotomark printer. The scan­
ner is centered on the label, the optical scan is 
automatically triggered, and a light on the scanner 
indicates completion. Accuracy is 100%

• No formal 
employee training is required for operation, and 
actual data collection is about 25 times faster than 
manually keying-in. 

One application of Rotomark EDP Systems is 
order entry. The label markings represent stock 
number, price, or other data of your choice. As 
reorder stock is needed, labels attached to shelf 
moldings below each item are scanned. Data passes 
through the Rotomark controller and is instantly 
recorded on magnetic tape. After all orders are 

recorded, the taped information is transmitted by 
telephone line to a computer at a central warehouse. 

For industry and retail operations, Rotomark EDP 
Systems offer accuracy, convenience, speed. Hard­
ware available now. Learn more by mailing the 
coupon be/ow today! 

r-------------------------~ 
Monarch Marking Systems, Dayton, Ohio 45401 
REQUEST FOR FURTHER INFORMATION 

__ Please send brochure on Rotomark Systems 
__ Please have a representative call 
NAME _____________________ ___ 

TITLE-,.-_____________ _ 

COMPANY __________________ _ 

STREET ______________________ _ 

CITY ___ '---___ STATE ___ ZIP ___ _ 

... -----------------.... -------_ ... 

~A'J MONARCH \~l;'1 MARKING SYSTEMS =. 
. ~ DAYTON, OHIO 45401. PHONE 513·866·7401 ~SUbsidiarYOf Pitney·Bo",es ~ 
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The "No-It-AII" Committee finally said 
"Yes"! Doesn't happen often. Last big 
"Yes" happened 3 years ago. It started 
Interdata making computers ... 3rd 
generation computers that can do most 
jobs faster, better and at a much lower 
cost. 
Don't have to say "Yes" too often when 
in 3 short years you can go from one 
model with a TTY to a line of six models 
with complete peripheral capability -
from one office to a worldwide service 
and marketing network - from the only 
3rd generation small computer manu­
facturer to being the leader in a grow­
ing field. 
In 3 short years you can build up a lot 
of applications software, an un­
matched Firmware library, train a lot 
of users and maintenance people, ship 
hundreds of computers at competitive 
prices. 
So what's the new "Yes"? Couple of 
new computers. You can see them at 
Booth 700 at SJCC. They will cause as 
big a stir as the first time the commit­
tee said "Yes." 

o 
::E:aT-.:r:El~:E»""'-.:r~ 
The Forthcoming Generation - NOW! 
MAIN OFFICE AND PLANT / 2 Crescent Place, Oceanport, N. J. 07757 (201) 229-4040/ FIELD OFFICES / Chicago, III. (312) 463-9080/ Cupertino, Cal. (408) 
257-3418 / Dayton, O. (513) 277-1142 / Downsview, OntariO, CANADA (416) 636.4910 / Houston, Tex. (714) 524-8134 / Longueuil, Quebec, CANADA (514) 
670-1212 / Los Angeles, Cal. (213) 670-8386 / New Westminster, British Columbia, CANADA (604) 524-1161 / Ottawa, Ontario, CANADA (613) 725-3354 
Richardson, Texas (214) 238-9656 / Tokyo, Japan (270) 7711 / Wembley, Middlesex, ENGLAND 01-902-3202 / West Concord, Massachusetts (617) 369-7997 



Your Datapoint 3300 has a friend in every major 
. business center in the country ... DACOM 

Your Datapoint 3300 CRT data terminal is now only 
minutes away from help should it ever be needed. Data 
Automation Communications, Inc. now offers national 
marketing and maintenance support for the Datapoint 
and a finer friend would be hard to find .. 

But then, your Datapoint deserves the best. It is com­
pletely compatible with Teletype, features high speed data 
transmission rates, quiet operation, and is beautifully 
styled to suit modern office decor. It was designed ex­
pressly for the interactive time share computer user. 

Hundreds are in the field ... and that's just the beginning. 

Datapoint's friends at DACOM 'are data communications 
professionals. Our sales and service personnel are avail­
able on call. And if your Datapoint can't be repaired in 
30 minutes, a replacement is set in. Units are available 
off-the-shelf for immediate delivery. 
There's more to the story of our friendship with Datapoint 
and what it can mean to you. For additional information 

. and leasing rates call toll-free to DACOM, Dallas, Texas, 
800 527-6276. 

10'.0 'I DaTa aUTOMaTION COMMUNicaTIONS, INC. 
~ 7505 caRPENTER FREEWay Dallas. TExas 75247 

DACOM SALES I SERVICE CENTERS: Phoenix, AriZ.; Anaheim, Burbank, Lemon Grove, San Jose, Calif.; Denver, Colo.; Milford, Conn.; Miami, Fla.; 
Atlanta, Ga.; Niles, III.; Jamaica Plains, Mass.; Dearborn Heights, Ypsilanti, Mich.; Edina, Minn.; Independence, SI. Louis, Mo.; North Bergen, N.J.; 
Syracuse, N.Y.; Cincinnati, Cleveland, Ohio; Oklahoma City, Okla.; Portland, Ore.; Carnegie, Pa.; Dallas, Texas; Alexandria, Va.; Bellevue, Wash. 
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news~ briefs 
USERS, UTILITIES 
ANSWER THE BELLS 
Ohio Bell has rescinded the higher 
computer access line charges it im­
posed last summer (September '69, p. 
134), setting the stage for similar re­
ductions in several other states. If that 
happens, users and operators of com­
mercial time-sharing services are 
likely to save millions of dollars annu­
ally. 

Ohio Bell's higher rates were im­
posed by setting up a new service clas­
sification, Information Systems Access 
Lines (ISAL), for the links between a 
computer and a local telephone cen­
tral office. The rate for ISAL and PBX 
trunk line service was the same under 
this new arrangement. Originally, 
computer access lines had been 
tariffed as "1MB" service, which car­
ries a far lower individual business line 
rate. 

GE, Com-Share, and other affected 
users subsequently complained to the 
Ohio Public Utility Commission and, 
early last month, Ohio Bell agreed to 
restore the 1 MB classification. The 
phone company probably caved in be­
cause a bigger fish is frying - a gen­
eral rate increase worth about $55 mil­
lion in additional revenue if the puc 
goes along with it. 

The rescinded ISAL rates are an av­
erage of 200% higher than 1MB rates, 
and in some case, 400% higher. 

server sees AT&T'S willingness to 
negotiate as an effort to keep out the 
federal government. 

Proponents of federal intervention 
say it's justified because the bulk of all 
phone company lines supplied to tis 
computer users cross state lines. The 
phone companies insist that rates for 
facilities that serve both interstate and 
intrastate customers are governed by 
intrastate tariffs. Also, an interstate ac­
cess line usually passes through a con­
centrator located in the same state as 
the computer it serves, and this - ac­
cording to the phone company -
makes the computer-concentrator link 
intrastate. But a 1968 court decision 

seriously weakens both of these argu­
ments (Sept. '69, p. 135). 

Meanwhile, back in Ohio, some us­
ers are thinking about suing Ohio Bell. 
It seems that long before the phone 
company officially proposed changing 
computer access lines from an in­
dividual to a trunk rate basis, the com­
pany began charging tis service cen­
ter operators at trunk rates, under a 
"special assembly" provision in the 
tariff. The users contend the provision 
isn't applicable. More important, Ohio 
Bell allegedly made the change with­
out telling them, which is illegal. One 
firm that plans to sue thinks it was 
robbed of $50-60K. 

In related telecommunications 
developments, Ma Bell looked like 
King Canute recently, as it went to 
court in a last-ditch effort to keep MCI 
from offering microwave communica­
tions service between Chicago and St. 
Louis. Since last August, when FCC 
granted MCI a license, myriad other 
microwave system operators have ap-
plied for similar authority. Bell filed its 

(Continued on p. 198) 

At least one of the participants in 
the Ohio case has decided to fight the 
increases proposed by Bell operating 
companies in other states. So, even if 
the other state regulatory commissions 
don't become aware of last month's 
developments on their own, they are 
certain to be told. Illinois Bell is the 
latest operating company to impose 
higher charges for computer access 
line service. The other states, besides 
Ohio, include Texas; Kansas, Arkan­
sas, Utah, and Georgia. AT&T head­
quarters now admits officially that it 
inspired all· these efforts, after vigor­
ously denying any connection earlier. 

FIRST KANJI PRINTER HAS 3,520 KEYS 

Reportedly, Ma Bell has agreed to 
sit down with computer users and dis­
cuss the ratemaking principles on 
which computer access line charges 
across the nation should be based. 
This meeting may begin within the 
next two months. Meanwhile, BEMA is 
considering whether to request FCC 
jurisdiction over charges for computer 
access lines. One knowledgeable ob-
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That's right, it's only an experimen­
tal model, but it's the world's first 
data processing impact printer for 
Kanji characters (Chinese graph­
ics), the written language of Japan. 
The keyboard and printer· were 
displayed last month at the open­
ing of Expo '70, the Japan World 
Exposition. The units, which also 
print Hiragana and Katakana Gapa­
nese phonetic alphabets), Latin, 
numerics, and punctuation, oper­
ate with System/360. Speed is 300 
lpm with quarter-inch-square cha­
racters on 16-character lines. The 
characters are formed by a series of 
overlapping dots that create 
straight or curved lines. The dots 

are made by tiny print wires inked 
by a ribbon. Dots are overlapped 
by means of programmed in­
crementation of the paper. 

The keyboard comprises an array 
of 3,520 characters and symbols, 
and if that's not enough to shake 
the operator, he has to master 
depression of the keys with a stylus! 
Information entered on the key­
board can be displayed on a 2250 
crt, and the unit can be used either 
as an on-line input terminal or to 
drive a key punch. 
It's all sort of reminiscent of NCR'S 
640-300 Gan. p. 187) which prints 
Latin, Arabic, Farsi, Katakana, and 
numerics - but not Kanji. 
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At The Spring Joint Computer Conference 

Tempo will unveil a spectacular array of equipment which 
will feature the Tempo I modular computer system with all 
the bells and whistles, plus our new communications 
concentrator/front-end multiplexer that will interface with up 
to 480 full duplexed asynchronous lines. 

Center stage, Tempo I will demonstrate its ability to vastly 
increase processing capability through the use of up to 25 
hardware registers, memory access time of 325 nanosecond~, 
and a priority interrupt system that responds in just 2.3 
microseconds. Starting at $15,600 for a basic system ... 
4K of memory, 900 nanosecond cycle time, 14 hardware 
registers (eight general purpose), 4 hardware priority 
interrupts, 14 addressing modes, more than 100 hardware 
instructions, complete software packages including USA 
standard Fortran IV and a macro assembler and an ASR 
33 teletype ... Tempo I builds to a crescendo with options 
and peripherals into a multi-processor configuration that 
leaves the audience breathless with its potential. 

Taking bows with any mix of 12 dynamically software 
selectable asynchronous line speeds from 75 baud to 4.8 
kilobaud with different speed devices on the same line will 
be the Communications Concentrator/Front-End Multiplexer. 
Synchronous modem controllers add interest for speeds up 
to 50 kilobaud. To round out its character, the concentrator 
includes byte size and stop bit software selectable, fullor 
half duplex operation, automatic answering, program 
interrupt at EOM, RS 2328 compatible and a priority structure 
that keeps all lines operating at highest rates without 
degradation of performance or reliability. 

For the finale, we're offering up to 40% discounts on system 
and quantity orders! 

Don't miss the biggest show at-the show. See us at display 
13009-11. 

TEMP 
TEMPO COMPUTERS, INC. 1550 SOUTH STATE COLLEGE BOULEVARD, 

ANAHEIM, CALIFORNIA 92806 PHONE: (714) 633-3660 
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news briefs ... 

petition with the U.S. Circuit Court of 
Appeals for the District of Columbia. 

ADAPSO has told FCC that what's 
good for the CATV industry ought to 
be likewise for the commercial service 
center industry. Specifically, ADAPSO 
wants the commission to bar com­
munication common carriers from off­
ering commercial dp service. The as­
sociation thinks this is a logical exten­
sion of philosophy espoused by the 
commission a few months ago when it 
barred the phone companies from 
operating CATV subsidiaries within­
their service territories (March '70, p. 
149). 

Com sat vp George P. Sampson, ad­
dressing the National Telephone 
Cooperative Association in New Or­
leans recently, suggested that the 
White House policy statement on 
domestic satellites begs more ques­
tions than it answers - notably, "Who 
is financially big enough to play the 
game. " what happens to the small 
users who can't afford ... their own 
systems" and is Comsat now free to 
"enter competitively into the terres­
trial communications market." 

FCC has ordered Western Union to 
amend its private line, Sicom, and In­
focom tariffs so that customer-sup­
plied attachments can be used. The 
new tariff language was supposed to 
be delivered to commission headquar­
ters by March 20th. 

IBM REVISES PROGRAM 
PRODUCT AGREEMENT 
IBM announced its revision to the pro­
gram product agreement last month. 
In the words of one major user: "It 
solved most of the problems IBM is 
willing to solve, but the major problem 
- the license fee per cpu - is un­
touched and will probably stay that 
way." 

In a prepared statement available 
on request, IBM said that the revisions, 
noted below, were made to "broaden 
and clarify the operating conditions 
under which a licensed program prod­
uct can be used." 

The "minimum use" period (the 
minimum time the user must pay for 
the program) was reduced from three 
months to one month. The IBM limita­
tion of liability relative to damages for 
copyright infringement was deleted. 
Previously IBM said it would be liable 
only for court costs and one year's 
charges for the program in case of 
such infringement. 

IBM, however, has not changed its 
limitation of liability on patents. This 
is a far more difficult and still uncer­
tain subject, especially since patent 
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infringement can be claimed not only 
on the program but also the use to 
which it is put. That is, the program 
plus certain hardware may in use re­
sult in infringement on a "special sys- , 
tem" patent, even if the program itself 
is not patented; in this case the user 
and not the vendor may be responsi­
ble. IBM is said to be studying this. 

The old agreement permitted IBM 
to terminate a license with six months' 
notice. Says IBM, "The new agree­
ment limits IBM'S right to discontinue 
a license or terminate the agreement 
to two conditions: failure of a cus­
tomer to comply with its' terms and 
conditions, and under certain claims 
of copyright or patent infringement. 

"The revisions also include provi­
sions to accommodate transfer of a 
program to a backup central process­
ing unit during preventive mainte­
nance, engineering of model changes, 
or cpu malfunction, and when pro­
gram assembly or compilation cannot 
be made on the designated cpu be­
cause of specification limitations." 
IBM feels this answers most user com­
plaints about the operating problems 
caused by the designation of a particu­
lar cpu for each licensed product. One 
user said he was "glad they've legal­
ized this, because we were going to do 
it anyway." 

Sources say the task force on the 
revisions has adjourned for the time 
being. An IBM spokesman says, "We 
do not contemplate any additional 
changes at this time." 

IBM will at least continue to con­
sider some changes, according to vice 
president David Kearns, who spoke at 
an unbundling conference sponsored 
by ACM's Special Interest Group on 
University Computing Centers, in 
February. In addition to the problems 
IBM has now corrected, he also noted 
that the lack of warranty is a problem, 
but "nobody knows how to certify an 
error-free program yet," so there is 
"no solution in sight." The fact that 
new versions of a product means 
gradual withdrawal of support for the 
old can create problems if the upgrad­
ing is too frequent, so IBM is consider­
ing reducing the number of released 
versions to one a year. 

Kearns also said that because the 
user will find it difficult to guarantee 

'protection against copying of the pro­
grams, IBM plans to reduce the "cus­
tomer obligation to that of exercizing 
due care to avoid unauthorized copy­
ing." 

Kearns noted that the sale of pro­
gram products will continue to be eva­
luated, but the "problem is protection, 
and no decision can be expected for a 
long time." He did note that "I believe 
we will at some point" get to the 
"paid-up license," meaning that after 
x number of months of licensing, the 

user will be given ownership or al­
lowed to buy. 

SB'S WIN COURT DECISION 
AGA!NST COMPTROLLER & ABA 
Service center operators last' month 
won a key victory in their fight to 
eliminate growing competition from 
national banks; the U.S. Supreme 
Court decided the operators ha~e le­
gal standing to oppose a government 
rule that lets the banks offer commer­
cial dp services. Now, the operators 
are free to argue the substantive is­
sues. This probably won't occur for 
several months. 

The high court decision involves a 
suit brought by ADAPSO against the 
Comptroller of the Currency and the 
American Bankers Association. The 
service center most directly affected 
is Data Systems, Inc., st. Paul, which 
claims it has lost two customers to the 
American National Bank and Trust 
Company of Minneapolis. A virtually 
similar suit, involving the Wingate 
Corp., a Providence, R. 1., service cen­
ter, and the Industrial National Bank 
of Rhode Island, is still pending 
before the Supreme Court. Last 
month's opinion makes it likely that 
Wingate will also win legal standing. 

The opinion says only that service 
center operators have standing to sue 
the Comptroller; it carefully walks 
around the question of whether the 
operators are really facing unfair com­
petition, so the ultimate outcome re­
mains in doubt. 

A key issue is whether the Bank 
Service Corporation Act, passed in 
1962, allows banks to offer dp services 
only to affiliated banks, or to bank cus­
tomers as well. The Comptroller, in 
1966, ruled, that customers could be 
served, and this was the' basis on 
which the Minneapolis and Provi­
dence banks set up their commercial 
dp operations .. 

The Comptroller also insisted that 
his administrative order wasn't sub­
ject to judicial review, and, even if it 
was, that neither Data Systems nor 
Wingate had legal standing to bring 
the matter into co~rt. Last month's Su­
preme Court decision reverses the 
Comptroller on'both points as they ap­
ply to the Data Systems case. 

PAPER COMPANY FORMS 
NEW SOFTWARE FIRM-IMI 
Chalk up another industry entrant, 
this time a paper company. Late last 
month "some assets" of a San Francis­
co-based software firm, four-year-old 
Information Management ...Inc., were 
acquired by Bergstrom Paper Co., 
Neenah, Wise., which produces paper 
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products. Included in the purchase, 
for an undisclosed amount of cash, 
were the IMI name,proprietary soft­
ware packages, and the consulting ser­
vices ~ along with the personnel who 
support this activity. 

The new president of the newly­
formed IMI, now a wholly owned sub­
sidiary of Bergstrom, is Howard Brom­
berg, who had been executive vice 
president. Dan Haagens, founder and 
ex-president of IMI, continues in busi­
ness under another corporate name, 
Information Equities, Inc., taking with 
him some eight or nine people and the 
Autologic and HOSPACT systems. The 
old IMI was partly owned by Matrix 
Corp., a Los Angeles time-sharing 
firm, which will continue to own a part 
of Haagens' new operation. 

Four proprietary packages that go 
to Bergstrom are MAGIC, a COBOL 
shorthand; TDG, COBOL test data gen­
erator; DETAI\ decision table system; 
and UPGRADE, a 1401-to-COBOL 
translator. In addition, IMI'S New York 
City office and staff also transfer to the 
Bergstrom fold, joining a 65-year-old 
firm that seeks to broaden its corpo­
rate base. Significantly, this comes at a 
time when many !ndustry firms are in 
a difficult financial bind. Time-sharing 
firms, as reported last !TIonth in DATA­
MATION, are currently experiencing 
this trauma, to which neither software 
nor hardware com"panies are immune. 

According to Bromberg, it is time 
for" software houses to rethink their 
role in the industry. If they are to sur­
vive, he explains, it is necessary for 
them to make a "contribution to learn­
ing." Accordingly, the reorganized 
IMI plans to expand into education 
and training activities, the plan being 
to use videotape, CAl, and pro­
grammed texts. 

SUN SHINES 
AT MARCUS HOOK 
Sun Oil's process control computer at 
Marcus Hook, Pa., ui1Veiled at a recent 
press conference, is a Foxboro con­
trivance running a 20-acre snarl of 
pipes, loops, valves and tanks that 
yield about 100,000 barrels of chemi­
cals and gasoline a day. A vast com­
plex of computer and industrial proc­
essing, it is claimed to be the first 
large-scale direct digital computer 
(DDC) petrochemical installation in 
the country, and one of the most so-

,phisticated in the world. 
The Foxboro configuration - two 

PDP-8's, two fixed-head discs, Fox­
boro I/O and interface - controls five 
plants (two gasoline, two aromatics 
and one feed preparation), 170 con­
trol parameter loops, 1,000 process 
variables such as pressure, tempera­
ture, compositions, analyses, flow 
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rates and tank and tower levels, and 
performs up to 5,000 readings a sec­
ond. If a tolerance is off a fraction of a 
percentile, a minifoghorn croaks a 
warning to ever-watchful operators at 
the control panel. 

Savings and economies? None to 
speak of yet. Company efficiency ex­
perts predict "significant savings in 
quality control and cost of utilities 
such as heat, steam and electricity." 
But only modest fuel savings are re­
ported to date. More interesting, per­
haps, is Sun's attitude toward comput­
ers in general. 

Sun's computer people (about 700 
working on 27 systems at 15 sites), 
counselled by dp author and com-

puter heavyweight Eric Weiss, now 
talk in terms of seriously implement­
ing a computer hierarchy stretching 
from the lowly loop control at Marcus 
Hook right into Sun1s boardroom. 

For example: Sun has a model of 
the entire corporation on a GE-635 
that simulates a year of operations in 
14 seconds. An even more sophis­
ticated model, called the "Five-Refi­
nery Model," gives management an 
unusually detailed operating profile of 
its five continental refineries at Mar­
cus Hook, Toledo, Corpus Christi, 
Tulsa and Duncan, Oklahoma. The 
models, as such, are not unique. The 
rate at which they are proliforating at 
Sun might well be, though. 

A section of Sun Oil's refinery run by process control computers at Marcus Hook, Pa. 

EUROPE MAY BLOCK EXPORTS 
OF U.S. ELECTRONIC PARTS 
Assistant Secretary of Commerce 
Kenneth W. Davis suggested last 
month that France, Germany and 
Britain may want to rethink a 
proposed agreement barring, or limit­
ing, exports of U.S. electronic compo­
nents, lest they push Congress into re­
jecting the Trade Act of 1969; this bill 
repeals the "American selling price 
system" for chemical import valua­
tion, "a change long sought primarily 
by Europe," said Davis. He spoke at 
the Spring conference of the Elec­
tronic Industries Association, meeting 
in Washingtop. But he was clearly 
talking at least as much to an overseas 
audience. 

The proposed agreement, the "Tri­
partite Accord for Electronic Compo­
nents," is still in the initial stages of 
negotiation, said another speaker, 
Deputy Assistant Secretary of Com­
merce Richard O. Simpson. "But we 
have reason to believe, after a recent 
meeting ... in Geneva last January, 
that France, Germany and Britain will 
proceed with the scheme, and also 
that other industrial products will be 
covered by similar systems in future. 
M~mbers of EIA, along with govern­
ment representatives, have made re­
peated efforts to 'open' this accord to 
U.S. interests at this formative stage. 
Our results have been less than satis­
factory." 
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The largest semiconductor memory in the world will block transfer up to 16 megabytes per second, 
access in microseconds and store up to 128 megabytes per selector channel for less than 1 ¢ per bit. 

Meet the SSU : 

1. System/360 compatibility 
2. 30 to 60 times faster access than 

high-speed drums 
3. Data rate synchronized to the CPU 
4. No software changes required for 

attachment 

5. No overrun. The SSU's exceptional transfer 
rate can be stopped instantly for interrupts 

6. 10 times faster I/O request handling 
than high-speed drums 

7. Twice the terminal servicing capability 
8. 100% usable storage; no record gaps 

The SSU with its capacity to store operating systems, application programs and compilers will increase 
your throughput, upgrade your present installation to fourth generation performance, and extend the life of 
your system. 

To find out how, write us today. Why wait? 

ADVANCED MEMORY SYSTEMS, INC., 1276 HAMMERWOOD AVE., SUNNYVALE, CA 94086 • (408) 734·4330 Jl~111 
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U.S. negotiators are pinning their 
hopes on a U.K. resolution that 
schemes like the Tripartite Accord 
"should be designed to be open to all 
countries that are able and willing to 
accept the obligations of participa­
tion," Simpson indicated. But the 
resolution has not yet been accepted 
by the group negotiating the accord. 

"EIA has estimated that U.S. ex­
ports of electronic components to 
Europe could be reduced by as much 
as 35 % under the proposed restric­
tions," said Davis. "We could not help 
but be very disappointed with the 
lack of interest shown by common 
market officials when we raised this 
matter with them last week in Wash­
ington." 

One reason the Europeans say they 
object to U.S. participation is because 
our standards effort is allegedly inade­
quate. Simpson, without referring to 
this objection specifically, tried to sell 
EIA members on the need for commit­
ting more money and personnel to 
standards activities. 

"If international standards are to 
be compatible with American stand­
ards," he said, "U.S. industry and busi­
ness must provide highly competent 
experts at each international technical 
committee meeting where critical 
standards are discussed . '.' Someone 
said it takes three years to produce a 
'good' delegate to a standards meet­
ing. Under the American system, this 
means that his company must free him 
for this work and pay his expenses ... 
Also urgently needed is better support 
for the American National Standards 
Institute. " 

Simpson implied that Europeans 
may be right about the inadequacy of 
the U.S. standards effort when he 
asked his audience to measure our 
program against theirs in terms of the 
capability for certifying products. 

"Do we have a nationally recog­
nized testing laboratory, or federation 
of laboratories, independent of the 
trading interests, with the expertise to 
certify that products do, in fact, con­
form to the standard on a continuing 
basis?" And, "Does this independent 
national authority have a system of ad­
ministering a national certification 
mark of quality?" Simpson asked. 

Last fall, the Budget Bureau spon­
sored a meeting of federal dp policy 
makers and users in Charlottesville, 
Virginia, at which participants ex­
pressed interest in a system for cata­
loging, qualifying, and evaluating dp 
products acquired by the government. 
Such a system could be integrated into 
a certifying program for U;S. dp ex-
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ports, according to H. R. J. Grosch, di­
rector of the Center for Computer 
Sciences and Technology at the Na­
tional Bureau of Standards. 

NBS is obviously the sort of "nation­
ally recognized testing laboratory" 
Simpson had in mind. But from non­
Bureau sources, we learned there is 
intense opposition to establishing a 
certification program. The General 
Services Administration, which has 
developed qualification and certifica­
tion procedures for mag tape and 
discs, might be a more logical source. 

CDC USERS DEBATE 
THE ARRANGEMENT 
An arrangement has been agreed to 
by Control Data Corp. so it can go on 
living with its users after unbundling. 
In its contracts, the "what's yours is 
ours" clause has been dropped from 
both Schedules G (analysts support 
services) and H (software). What soft­
ware and dp techniques the users de­
velop is now theirs, acknowledges 
CDC. 

Another controversial thorn, pay­
ing separately for software that was 
originally projected or discussed as 
part of a package deal before the un­
bundling deadline on January 1, has 
been removed. Now, users who 
signed up before that date will be lic­
ensed for any new software that 
comes out between January 1 and 
June 30. The June 30 extension does 
not apply to new customers in 1970, 
however. 

CDC spread the conciliatory news 
at VIM'S user meeting in San Diego in 
March. Vernon Sieling, CDC'S unbun­
dling chief, had already similarly in­
formed FOCUS users of the conces­
sions in a February conference call. 
But the Focusers were not easily mol­
lified. They have issued an acidly 
worded position paper deploring the 
fact that the government and foreign 
commercial users still enjoy bundled 
prices from CDC, and demanding that 
it "cease this discriminatory practice" 
and return to "the simple arrange­
ment which historically has served us 
so well." But there was not much pros­
pect that the new, less simple arrange­
ment would be changed, at least until 
after the next semi-annual FOCUS 
meeting May 25 in St. Paul, Min­
nesota. 

SOFTWARE SPOKESMAN JONES 
RESIGNS AS ADR PRESIDENT 
Richard Jones - the industry's evan­
gelist on software paterits, separate 
pricing, proprietary packages, and the 
right of all firms, large and small, to cut 
a swatch from IBM'S hide - has will-

ingly resigned as president and direc­
tor of Applied Data Research, Inc. But 
the position of the Princeton, N.J. soft­
ware firm on its antitrust suit against 
IBM and on other Jones-spearheaded 
causes remains the same. 

Mr. Jones has also resigned as presi­
dent of the Assn. of Independent Soft­
ware Companies because the post 
must be held by someone in a member 
company. ADR will be represented, 
probably by Martin Goetz, vp. 

The main reason for his "amicable" 
departure, says Jones, is that he has 
ruled ADR in "autocratic style" since 
he took OYer as president of the 11-
year-old firm in 1963. And, he is can­
did to admit, "I agree with the other 
directors of the firm that what is now 
needed is a structured management 
organization." Jones recommended 
his replacement, John R. Bennett, 
who has been vp of marketing since 
1966 and was a co-worker with Jones 
at Univac's federal government mar­
keting division in the early '60's. 

In the release ADR issued on the 
changes, Henry R. Wickenden, board 
chairman, stated that the board and 
President Jones disagreed on "man­
agement and operational philosophy 
in such areas as acquisition policy, cor­
porate structure, and management 
controls." Bennett, on the job two 
days at writing, could not yet specify 
the changes that would be made in the 
organization. 

1969 at Applied Data was not a 
good year financially: earnings 
dropped from $352,849 or 39¢/share 
in '68 to $104,139 or 11¢/share. But 
one would honestly have to say part of 
that was attributable to plain bad luck. 
In November a light plane struck the 
roof of the ADR headquarters in 
Princeton causing a fire that de­
stroyed two floors, while the ground 
floor where the IBM 360/50 and PDP-

10 were housed was waterlogged. The 
computers weren't seriously da­
maged, however. Jonkers Business 
Machines, which had subcontracted 
Applied Data for work on an Army 
contract, went inconsiderately bank­
rupt and hasn't paid the firm. And '69 
was the year ADR chose to file suit 
against IBM, which costs, of course, 
and to buy Programmatics, which was 
not profitable and was filing its own 
suit against IBM. There was the usual: 
startup costs for a new center, devel­
opment costs for new products, and an 
office that had "overhead problems" 
(Washington, D.C.). Bennett says that 
both Programmatics and the D.C. op­
eration have improved. He noted, that 
"we'll be trying to improve our earn­
ings posture," but the emphasis and 
goals of the company will remain the 
same. 

Jones says he will continue advising 
ADR on the antitrust suit - and help-
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Nothing matches your computer 
like a Tab Storaway. 
(Except another Tab Storaway.) 

Tab Storaways are as modern as today's third­

generation computer. (You can match or 

harmonize them to your computer in any of 

22 colors.) What they 

can do for you is 

almost limitless. They 

can quickly put card 

files at your fingertips. 

Or tape reels. Or data cells and tape reels. Or tape 

reels and disc packs. Or disc packs and procedure 

L manuals. Or program decks and tape reels. 

Or tape reels, disc packs, and data cells. In fact, our 

Storaways are versatile enough to hold whatever 

you use in your computer 

room. You provide the 

specifications. We'll 

provide the Storaways. 

So if you're looking for 

Storaways to go with your computer, just mail 

the coupon to Tab. Ask us for a match. 

Gentlemen: I'd I ike more information on your Storaway cabinets. 

Name ________ Title _______ _ 

Company _______ Street ______ _ 

City ________ State _____ Zip __ 

TAB 
PRODUCTS CO. 

I 633 Battery St., San Francisco, California 94111 
I ~ ________________________________________________________ J 
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ing the Justice Department "where I 
can" on their suit against IBM. This 
month he may be in Europe visiting 
various ADR offices and affiliates as his 
last official duty. Applied Data is dick­
ering to buy a firm in Stockholm, Swe­
den, and is opening a new office in 
Germany. 

After that, Jones will tend to per­
sonal matters, improve his proficiency 
in tennis and golf, and decide what to 
do next - which will be in the com­
puter industry. 

RCA OFFERS 
UNBU~DLlNG OPTION 
At press time, RCA is preparing to an­
nounce unbundling of its systems sup­
port charges. The company will offer 
a 3 % reduction in hardware costs to 
those opting to purchase unbundled, 
or will permit the customer to buy 
hardware bundled at the same price 
as before. Company spokesmen say 
this "optional unbundling program" is 
unique in the industry, and permits 
RCA to offer its customers an alterna­
tive available from no other main­
framer today. 

With RCA's move, the over-all un­
bundling picture now looks like this: 
IBM - 3% decrease, unbundled; Uni­
vac - no price change, bundled (and 
little likelihood of change); Honeywell 
- 1 % increase, bundled; Burroughs 
- no price change, bundled (except 
for some accounting and billing sys­
tems); RCA - 3 % decrease if unbun­
dled, no change if bundled; CDC -
5 % increase, unbundled; GE - 5 % in­
crease in rental, 3 % increase in pur­
chase, bundled; NCR - no price 
change, 30 man-days per $IK rent in­
cluded; XDS - 5 % decrease, unbun­
dled. 

Accompanying the unbundling an­
nouncement, RCA will reveal a new 
lease-purchase plan offering 15 % off 
for those who sign for six years. Indi­
cations at higher RCA marketing levels 
are that long-term lease arrangements 
are desirable in the company's pre­
sent marketing strategy. 

AND THEN 
THERE WERE NONE ... 
First there was Digi, a small Salt Lake 
City company formed five years ago to 
specialize in custom and industrial 
systems. 

Then there wa~ Computer Updat~, 
a Salt Lake City time.-sharing outfit 
which bought Digi in October of 
1968. Then, in March, 1969, came In-
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dustrial Computer Laboratories (ICL), 
Information Network, Inc. (INI), and 
Information Technology & Systems 
(ITs), formed as Delaware corpora­
tions by Computer Update manage­
ment. Through exchanges of stock, ITS 
acquired ownership of INI and ICL. 
ICL bought the assets and liabilities of 
Digi from Computer Update and INI 
bought the Computer Update time­
sharing operation and Computer Up­
date was no more. And now, neither 
are Digi, ILC, INI, or ITS and, accord­
ing to the Salt Lake County Sheriffs 
office, "they're lining up for what's 
left." They being creditors. 

"They" began to line up on Feb. 6 
and the landlord was first in line. Sec­
ond in line was DEC with an $80,000 
claim for logic modules, PDP-9 sys­
tems, printers, readers, etc. ITS was us­
ing a PDP-l0 in its time-sharing opera­
tion but DEC has made no claim on it. 
The $283,000 computer was bought 
and paid for a year ago by DPA, Inc., 
a Dallas computer leasing firm which 
had been backing ITS financially. ITS 
had assigned all rights to the computer 
to DPA. DPA removed it from its prem­
ises Feb. 6, moments before sheriff's 
deputies arrived to attach whatever 
was left. DP A now has the computer 
out on lease. 

An estimated $ Y2 million in claims 
have been filed against ITS by credi­
tors, among them the University of 
Utah ($60,000). 

What went wrong? The second 
guesses are as legion as the creditors. 
Back in March '69 when ITS was 
formed, the aim was to build an um­
brella-covered group of companies 
with ITS as a holding company. ITS 
was to go public. Target date was 
June, 1969. It didn't happen. 

Directors of ITS came from Dallas 
(DPA) and California as well as from 
Utah and the out-of-staters were in 
the majority. One guess is there was 
too little attention paid to cultivating 
existing business in the Mountain 
states while money and efforts were 
diverted to California where the firm 
had no business. ITS did start up a soft­
ware operation in San Diego and 
there had .been some talk of moving 
ICL manufacturing operations to the 
Los Angeles area. 

Dick Jepperson, who founded Digi 
and was with ITS until last October, 
said Digi had $ ~ million in contracts 
for its proprietary Command 690 sys­
tem when it was purchased from 
Computer Update by ICL. This system 
was a line of small computer packages 
developed for industrial control appli­
cations. Three actually were delivered 
before ITS folded and are in use, un­
supported at the Ampex Colorado 
Springs plant (a $200,000 system), at 
the South West Regional Laboratories 
of the Department of Health, Educa-

tion and Welfare in Los Angeles 
($100,000) and a small unit at the Uni­
versity of Utah. Ordered but never 
delivered were two larger units for the 
University of Utah and one for United 
States Steel. 

The time-sharing operation (IN I) 
was doing about $12,000 a month in 
business in June of 1969, Jepperson 
said. "DPA was committed to an in­
vestment of $1 million. ITS went 
through it and that was it." 

A spokesman for one of the ITS 
creditors said DPA had "pumped $1.3 
million into ITS preparing it to go pub­
lic but ITS wasn't building up its con­
tracts or accounts the way it should 
and DPA cut off the water supply." 

Ed ward E. Winkelman, treasurer 
and assistant secretary of DPA, said it 
wasn't a matter of cutting anything 
off. His firm committed $1 million in 
backing to ITS a year ago to see them 
through development stages after 
which they would go it alone. "The 
million's gone and they didn't make 
it." His guess toward the cause, in part 
- they invested too heavily toward 
fulfilling a proposal from a big Chicago 
customer which eventually fell 
through. 

In California the ITS fate was de­
scribed as the normal attrition of a 
company in a soft money atmosphere. 
Whatever the reasons, ITS is gone but 
not quite everything that went into it. 

Jepperson and the nucleus of the 
original Digi staff, who all parted com­
pany with ITS last October, have 
started all over again. The new com­
pany will develop and market what 
J epperson describes as a small, 
rugged, sophisticated, LSI-based ter­
minal aimed at the blue collar market. 
They also will be in the remote batch 
business. 

The terminal has reached the 
prototype stage. Hopes are for a Fall 
Joint introduction and full production 
in early 1971. 

Terminus is operating out of office 
space at 2880 So. Main St., Salt Lake 
City. They have a CDC 6400 on order 
and expect delivery in about two 
mont'hs. Jepperson said they have a· 
commitment on a 30,000-square-foot 
building (for $50,000 jn stock) to 
house the computer and ultimately 
their production operations. The com­
puter COmes first, he said, "as we need 
it as a design base and then we hope 
it will help us meet overhead." The 
company is looking for private financ­
ing and hopes to have this by the time 
the computer is delivered. 

Officers of Terminus, in addition to 
Jepperson, are Ray Jepperson, secre­
tary and treasurer and Ray Jentzsch, 
production manager. Both held the 
same positions with Digi. Rounding 
out the staff are two University of Utah 
graduate students in computer 
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A funny thing happened 
on the way to becoming better than keypunch. 

We became better 
than key-to-tape, too. 

Third generation hardware has been around for years. Now we've developed 

a sophisticated data entry system that makes the most of it. 

Deliveries now being made. 
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science, Devon Mecham as systems 
management specialist and Charles 
Brauer, information retrieval special­
ist. Dr. Frank Wanlass is under con­
tract to support their LSI work. 

Jepperson sees the market for the 
Terminus terminal as "three to four 
times that of Viatron's," because of its 
blue collar aim. And, he says, an over­
riding philosophy of the new com­
pany is "not to be bought out." 

RAYTHEON SHIFTS 1800 

AND FINDS A NEW WAY 
Ever since Raytheon acquired Pac­
kard Bell's computer activity in Santa 
Ana, Cal., in late '64, they've been try­
ing to figure out a way to make a buck 
while carving out their own special 
niche in the computer industry. 

When current head man Andy Hu­
son took over Raytheon Computer in 
late '67, the parent company had put 
the nix on the special-systems-for-ver­
tical-markets approach of Joe Ricca. 
The ghost of old, unsuccessful Pac­
kard-Bell hung heavy over the plant. 
The 703 - a $13K, l.75-usec, 16-bit­
ter had just been announced, but 
there were no orders and no strong 
sales organization. 

Now, a little more than two years 
later, Huson has presided over a 1800 

shift in philosophy ... to the develop­
ment of a family of program-compati­
ble, commercial machines. Starting 
from ground zero - no orders in Jan. 
of '68 - he's installed 250 machines. 
There are seven sales offices, 10 sales­
men, 35 maintenance engineers. 

Presiding over the sales resurgence 
is Tom Quinn, a bright, intense refu­
gee from Digital Equipment Corp. 

The company started rounding out 
its line with the 706, a $19K system 
announced in the fall of '68, and fol­
lowed by the 704 last fall. It sells for 
under $10K, just started shipment. 

Of the 250 installations, 160 are 
703's, a lot of them OEM deliveries. 
Major applications are small-scale 
data acquisition, control, communica­
tions, plus geophysical and seismic 
data reduction and research labs. 

After significant personll(~l cut­
backs about a year ago (May, '69, p. 
35), the company is hiring again, is up 
to about 425 employees. Production 
problems of a year ago - "we undere­
stimated sales," says Huson - have 
been solved, and the company is quot­
ing deliveries on the 703 and 706 of 
45-60 days, with longer quotes possi­
ble for peripheral-heavy systems. 

Raytheon Computer has stayed out 
of the peripherals ratrace, offers AID 
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(Application Interface Device) featur­
ing "functional blocks essentially com­
mon to all interfaces." But they have a 
couple of disc drives under develop­
ment. 

The company has produced all its 
own software for the new line, and it 
ranges from a 4K Operating System 
for the basic 4K core computers 
through multiprogramming and a real­
time OS. And they offer FORTRAN IV 
and a conversational F-IV requiring 4K 
core. Believers in their own software, 
they're inviting benchmarks, have en­
tered what they call "the nitty-gritty 
area of demonstrating programming 
efficiencies. " 

Raytheon West is high on a new 
Array Transform Processor (ATP) for 
fast fourier transform or signal proc­
essing. They've sold six of the units­
they sell for around $20K - without 
promotion, and say that at a total sys­
tem price of about $75K, including 
computer, it competes favorably with 
more expensive systems from Texas 
Instruments, IBM and XDS. ATP pro­
duction starts in June. 

They also offer a software simulator 
of the ATP for about $2,500 that can 
work on 8K machines, but requires 
16K core for efficient operation. 
They've sold six of those. 

Raytheon hasn't forgotten the old 
Packard-Bell module business. Up­
dated, naturally, it - along with d-a, 
a-d devices, etc., - accounts for about 
25% of RC'S sales. 

Dollar figures on the computer op­
eration are not available. They're bu­
ried in the corporate revenue ac­
counts. But Huson says '69 sales were 
a bit more than double those of '68, 
and he's hoping to almost double 
again this year. 

If he can, it's possible that this will 
be the year corporate Dad sees his 
long-struggling step-son achieve 
profitability. It's been a long time 
coming. The next question, obviously, 
is how fast corporate HQ will let its 
west coast adoption grow. 

NEW MINICOMPUTER MFR. 
WILL SELL, LICENSE OEM'S 
A new California minicomputer 
manufacturer, gearing its products to 
the OEM market, has reached the 
breadboard stage and will have a 
prototype of its initial product by May 
l. 

Computer Development Corp., 
Santa Ana, will begin full-scale pro­
duction and marketing of the product, 

. a 4,000-word, 8-bit minicomputer, in 
September. The firm will sell both the 
computer and/ or its elements for sys­
tems incorporation by OEM'S. "We're 
unbundling hardware-wise," says 
Lambuth Cox,Jr., vice president, mar­
keting. 

Cox said a complete system, in­
cluding cpu, enclosure, power supply, 
console, and a 1K bite memory, will 
cost from $3,000 to $3,500 singly, 
with volume discounts to 40%. The 
cpu all by itself, which he describes as 
essentially three circuit boards, will 
sell for $1,400 singly, and from $900 
to $1,000 in volume. 

Computer Development Corp. was 
formed last November in Dallas with 
financing provided by the founders. 
President is William Roessl who had 
been vice president, R&D, and was 
one of three partners in International 
Computer Products, Inc., a Dallas 
manufacturer of digital, cassette tape 
recorders. Cox also comes from ICPI 

where he was director of marketing. 
Other officers are Richard Paster­

nak, vice president, engineering, for­
merly senior engineer, Microsystems, 
Inc.; Jack Riley, vice president, oper­
ations, formerly manufacturing and 
engineering manager, Dana 
Laboratories; and Russell Lasker, vice 
president, finance, formerly in the 
same post with Microdot. 

The company moved to Santa Ana 
in November and began design in 
December. They occupy a 24,000 sq. 
ft., leased facility of which they use 
7,000 sq. ft. with plans to tap the rest 
as needed, probably beginning this 
summer. 

Cox said 10 pilot production mod­
els of the firm's minicomputer will be 
ready by July or August. He sees the 
present staff of 19, including 12 engi­
neers, being augmented by 50 to 60 
production people by year end. 

In addition to selling its computer 
and its elements, the firm is talking 
about licensing to OEM'S for either or 
both. Cox said a marketing program 
has not been firmed but will include a 
minimum of two regional sales manag­
ers. 

He said the company currently is 
seeking an additional $1-1 ~ million 
in private financing and anticipates 
going public in from six months to one 
year. 

TI SCIENCE MEDAL WINNER 
IN ENTREPRENEUR PROGRAM 
Jack Kilby of Texas Instruments, Nix­
on-acknowledged father of the inte­
grated circuit, has been given the title 
Director of Engineering & Tech--' 
nology for TJ'S 20,000-employee Com­
ponents Group. As such, he will have 
a major responsibility for "monitoring 
emerging technologies that represent 
product promise 5, 10 and 20 years 
down the pike." 

The responsibility is a fitting one, 
since Kilby's own idea for integrated 
circuits emerged ten years ago as a de­
velopment that now brings an es­
timated $500 million in sales to the 
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There's a computer system 

that makes time-sharing profitable. 

You· must e star gazing II 

Sure we are ... 

and the star is the new Gemini Computer. 
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electronics industry annually. Kilby 
was awarded the National Medal of 
Science by President Nixon on Febru­
ary 16 for "original conceptions and 
valuable contributions in the produc­
tion and application of integrated cir­
cuits." 

Hundreds of new companies nave 
grown out of the Kilby patent and one 
of his duties will be to shepherd bright 
young TI engineers along a company 
path to ensure that they don't take 
their new ideas to outside investors 
and start miniature TIS of their own. 

As overseer of a new IDEA System 
(Identify, Develop, Expose, Action), 
Kilby will chair special meetings de­
signed to allow prospective TI entre­
preneurs and innovators an oppor­
tunity to air their proposals to man­
agem~t. Engineers and scientists get 
a chance to outlin~ their ideas with 
complete proposals for personnel, 
facilities, budget and schedules in the 
same manner that they would have 
approached outside investors. Man­
agement will actually provide venture 
capital for ideas accepted for further 
investigation. As one executive put it: 
"We are offering our fledgling entre­
preneurs that most tangible of prime 
movers, money." Employees who 

Jack St. Clair Kilby receives the National 
Medal of Science from friend for invention of 
the integrated circuit. 

have their ideas accepted will, in 
effect, be running their own business 
within the framework of the TI corpo­
rate structure. 

Jack Kilby can easily identify with 
younger men who will take part in the 
IDEA System. When he came to TI in 
1958, from Centralab where he had 
worked on silk screen circuits, he was 
already "sensitized to the need" for 
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integrated circuits over discrete com­
ponent circuits. At TI he found a 
receptive atmosphere, was "given his 
head and some resources" and actu­
ally designed the first integrated cir­
cuit within a year of the date he was 
hired. 

Holder of 33 electronic patents, 
Kilby was 34 when he patented the 
integrated circuit. He counters ques­
tions about future inventions with a 
statement he says he read somewhere: 
"Some studies have shown that a man 
is most inventive around age 35 ... " 

Kilby, however, doesn't consider 
this age to be a peak, but more of a 
plateau. It is safe to say that Medal of 
Science winner Jack St. Clair Kilby 
looks forward to being the potential 
sponsor of another National Medal of 
Science winner in electronics "down 
the pike ten years or so." 

REPORT URGES START OF 
CANADA INFORMATION SYSTEM 
Canada needs a modern and sophis­
ticated information system for the dis­
semination of scientific and/ or techni­
cal information, its federal govern­
ment has been told. 

The advice comes from the Science 
Council of Canada, a key advisor to 
the federal cabinet on scientific mat­
ters. The report, known as Science 
Council Report No.6, A Policy for 
Scientific and Technical In/ormation, 
urges the adoption of a scientific and 
technical information (STI) dissemina­
tion service. The report suggests that 
this service is necessary for any tech­
nologi<.::ally advanced country. 

Although the report doesn't say so, 
there is also a sense of urgency in some 
of its proposals. For example, the re­
port states that eventually the system 
would become totally computerized 
and quite sophisticated. In effect it 
would be the first Canadian national 
data bank. 

In recent months the whole ques­
tion of Canadian data being stored at 
the subsidiaries of u.s. companies 
located in Canada has received wide­
spread attention. The feeling is that a 
lot of the data will be of a socioeco­
nomic and political character so that 
the question· of who has access to it 
becomes paramount. Hence the fear 
that the U.S. through its Canadian sub­
sidiaries could have access to informa­
tion vital to the country's security. 

In spite of the federal govern­
ment's anti-inflationary policies re­
sulting in heavy cutbacks in spending, 
there is a feeling among informed ob­
servers that the report will be 
adopted. The proposed STI service 
under the National Research Coun­
cil's direction would build on existing 
information outlets - among them, 

the National Science library and other 
libraries and research centers across 
the country. The STI service would 
provide the link between the compo­
nent parts of the network and act as 
the center point. The council says it 
would become the key to an informa­
tion service that would serve the pre­
sent and future needs of "the genera­
tors, processors, disseminators and us­
ers of information in Canada." 

The council, although primarily 
concerned with the policy of setting 
up the STI service, says eventually the 
whole system could become comput­
erized. "The Science Council's view 
of a network is that a set of independ­
ent information sources developed to 
meet particular needs ... are linked 
by an efficient communications sys­
tem. This communications system 
could initially be as simple as a Telex 
system, backed up by the rapid mail­
ing of microfiche or hardcopy of the 
information, and ultimately as com­
plex as a totally computerized system 
with the user having his personal ter­
minal from which .to interrogate a se­
ries of distant computerized informa­
tion sources, with the desired informa­
tion between transmitted by broad­
band system. 

"The development of a national in­
formation network, if actively pursued 
along the lines outlined in this report, 
should provide a wide range of oppor­
tunities for Canadian companies spe­
cializing both in hardware and soft­
ware to make important contributions. 
The role of the STI service in this area 
should primarily be that of an initiator, 
and it should seek to contract out spe­
cific projects to appropriate groups," 
the report says. 

It is not essential, the council notes, 
to have "a single centralized collec­
tion of all available scientific and tech­
nical information in Canada: it is im­
perative, however, that the sum of 
Canadian collections provide as com­
plete a coverage as possible, and that 
links with other countries be forged 
which will give access to any other 
information which may be sought." 
Control of the STI service would lie 
with the National Research Council 
and a board of directors composed of 
members from industry, government, 
universities and the information and 
communication sciences. A full-time 
secretariat would be provided. 

The question, of course, seems to 
be, will the report be acted upon? By 
all indications the chances are good, 
for the following reasons: 

The growing concern about u.s. 
companies and their involvement 
through their Canadian subsidiaries in 
the computer information field. 

The proposals wouldn't really cost 
that much extra. The council suggests 
that the STI service would give better 
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Just· a few paces off the 
Boardwalk,You can meet 
reliability face-to-face ... in the 
form of the new CIP/2000 
minicomputer for dedicated 
appl ication$ ... and a f~w of the 
qomputer specialists who 
represent its builder ... The 
Chlcinnati Milling Machine Co. 

Though we're new in mini­
computers, we have a 15-year 
background as a major 
manufacturer of electronics for 
control purposes. 

Our new computers are 

produced in a completely new 
plant, especially built for 
electronics production, using 
sophisticated manufacturing 
techniques for prompt, volume 
deliveries of reliable products. 

Our srTIall, low-cost mini­
computers are fast, reliable, 
efficient. Using unique 

Go 
directly 

architecture and micro­
programming, they use firmware 
to provide execution 5 to 10 
times faster than units 
employing software. 

Speed, reliability in production 
and performance, low cost, 
dependable new source ... if 
these are your buzzwords, turn 
off Boardwalk to Booth 12008 
at the SJCC. Or write for 
Publication CTL-302. The 
Cincinnati Milling Machine Co., 
Dept. R-13, Lebanon, Ohio 
45036. 

to 
Boardwalk . . . 

Th~ Cincinnati Milling Machine Co .. 

CIRCLE 154 ON READER CARD 

(then proceed to Booth 12008) 
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value for money already being spent. 
(Spending on library and information 
services currently amounts to about 
$150 million annually, the council 
states in its report.) Minimum costs for 
the "large scale application of com­
puters within a national information 
system" could exceed $50 million 
within a decade. 

BETTER CHEMISTRY 
THROUGH COMPUTERS 
Computer control of wet chemistry 
processes is not a startling concept but 
obviOl~sly one difficult to implement 
economically since the first commer­
cially offered computerized system 
controlling laboratory test processes 
began operating in the U.S. only last 
month. 

The system was developed by 
Vickers, Ltd., of Britain to do blood 
tests in clinical laboratories. Desig­
nated the Vickers Mc-300, it is dis­
tributed in the U.S. exclusively by 
Medi-Computer Corp., Greenwich, 
Conn. MC stands for multi-channel. 
Up to 20 test units can be connected 
to the system, and 300 denotes the 
number of samples that can be proc­
essed each hour. 

Fourteen thousand clinical labs 
performed 1.5 billion blood tests in 
this country last year. Test volume in­
creases 20% anmially. Between' 85% 
and 90% of these tests are basic - for 
albumen, glucose, cholesterql, uric 
acid, etc. - and can be accorriplis~ed 
in fairly routine manner, a routine that 
has the qualified technician serving as 
a. test tube filler and emptier and re­
port' writer. Even if the' lab is auto­
mated he remains tied down with 
translation of analog instrument read­
ings and report writing. 

A similar situation exists in Britain, 
possibly' aggravated by the' national 
health programs, but nevertheless 
sufficient reason for the' Ministry of 
Health to provide Vickers a grant to 
develop the computer controled and 
monitored blood test system. 

There are three basic modules in 
the Mc-300 in addition to the com­
puter, which is a PDP-8L. They are the 
control cops ole, the distribution sys­
tem and the analytical reaction con­
soles. 

The control console and the distri­
bution center are tied together. The 
desk-size console holds the system's 
drive mechanism, is entry and check 
point for blood samples and the opera­
tor's console. Magazines of blood-: 
filled vials (already centrifuged) are 
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loaded onto the console for automatic 
passage before a plasma monitor that 
checks each' sample for amount, 
proper separation of plasma and red 
cells, for hemblization and turbidity. 
The vials, slim plastic rectangles, are 
wrapped in silver foil printed with 10-
digit six-column coding that is per­
forated for positive sample identifica­
tion tests to be performed, and desti­
nation of results. A pencil point can'be 
used to punch out the sign~ficant di-
gjts. ' 

Th~se consoles are about the size of 
a shallow three-drawer file cabinet 
and each can do two tests. They con­
tain chemicals, the reagents for the 
tests, and pumps to move the reagents 
up and out into one of the 120 reac­
tion tubes set in the rotor on the con­
sole top. Reagent and blood mix and 
react in the heated tubes as they are 
rotatccd around to the point where a 
double-beam colormeter (hOl-!sed in a 
small box set above the rotor on a thin 
neck) makes a reading. 

While the blood samples are being 
distributed and the reaction consoles 
are doing their processing, the sample 
vialcohtinues to move across the con­
trol console (a ten minute trip) toward 
a scanner (a light sense.diode address 
reader) that picks off patient identity, 
laboratory accession number, and 
desired tests. This information 
reaches the computer as the results of 
tests on that specific sample are being 
recorded. 

The vials are stored automatically 
within the console for 20 minutes, in 
case tests must be checked or rerun. 

The computer has controlled the 
entire cycle. The basic time unit for 
the cyCle is 12 seconds. Every 12 se­
conds the system moves, advancing a 
vial, swinging a siphon probe, moving 
a sample cup, moving a reaction con­
sole rotor, pumping, out a quantity of 
reagent or laundering a: cup or reac­
tion tube with air and water. 

The critical functions of the com­
puter are control of the mechanisms of 
the system, keeping them in equilib­
rium and attuned to the chemical pro­
cesses, and preventing self-destruc­
tion; control of thcc chemical pro­
cesses, primarily the physical aspects 
such as quantity and contition of liq­
uids, heat of units, time lapse; conver­
sion of analog measurement from 
colormeter into digital quantities and 
units of measure; correlation of the 
measurements with the patient sam­
ple they apply to and printout of the 
test information. 

The system is set up for processing 
through a dialog between computer 
and operator via a Teletype unit. The 
various tests that will be performed 
are named al1d assigned to reaction 
consoles. The number of tests can 
vary. Currently, Medi-Computer is 

off'ering software for 16 tests. With a 
1 O-reaction console system, this leaves 
four test channels free for comparison 
testing o~ lab programmed tests. 
Parameters for the tests are entered, 
including standardization factors and 
alterations in the speed of the system, 
which can be set for handling samples 
at a rate ranging from 50 to 300 an 
hour. 

Test measurement is standarized 
by run-through of a standard sample. 
The linear programming that controls 
analog to digital conversion automati­
cally adjusts its curve to account for 
eleCtronic and baseline drift. Stand­
ardization is done periodically during 
regular operation. ' 

Correlation of test data with sam­
ple identification is done by sequenc­
ing, simply the arrival of both groups 
of data at the computer simultane­
ously. The computer then prints out­
on two teletypes for a 20-test system 
- identification, the requested test 
results (in units of measure) and desti­
nation. Medi-Computer is also offer­
ing a data acquisition unit to collect 
and store Mc-300 and other lab instru­
ment output. 

Vickers developed the majority of 
Mc-300 software. The Medicomputer 
people say they are adding flexibility 
and marketability. The company is 
headed by Perry Seamonds, Aus­
tralian emigre, U.S. educated MD with 
an intense interest in computerizing 
medicine. Formed in 1968 and still 
with only a handful of people, it cap­
tured the U.S. distribution of this sys­
tell) in the face of competition from 
some of the largest U.S. corporations. 

Medi-Computer has been running 
a test installation for the past few 
months and last month installed the 
first Mc-300 at a customer location. 
The marketing pattern will expand 
from the New York area along the East 
Coast and then west. Part of the limi­
tation on this is field servicing. Person­
nelfor this is now being selected. 

A 10-reaction console. 20-test MC-
300 system with PDP-8L and Tele­
types is priced at $242,000. 

DATA BANKS AND PRIVACY 
. .. A LONG HARD LOOK 
One of the longest and hardest looks 
yet at data banks and personal privacy 
will be taken by the National 
Academy of Sciences, funded by the 
Russell Sage Foundation. 

The foundatio~, which specializes 
in applied social science~, is providing 
$149,500 to support a 2lh year study 
directed by pr: Alan F. Westin, 
professor of public law ;md govern­
ment, Columbia University. Backing 
him up is an army of big name consult­
ants, "to insure' that the project's re-
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Reduces 
job turn-around time 

You don't have to wait for your big 
computer to find source document errors. 

Checking and editing routines 
dramatically speed-up work cycle. 

Th$ powerful editt6~t)~e$'6~n verify 
,your data~it~~r~rot?the 

system.th$rebyt$d~~~e QOSt ·of 
duplicate ):eyinQ ~~verl:fi«ltion. 



Redaces 
errors to a minimum 

Accuracy of source documents is 
checked at moment of data entry. 

KEY-EDITs built-in computer 
"··fi!le@out ~~rs .with variety of 

pOwerful editing routines. 

Reduces 
personnel turnover 
KEY-EDIT provides a for more 
pleasant working environment. 

This easy-to-learn system is virtually 
noiseless. Data handling is minimal. 

RHao •• 
elapeed time and 

scheduling problems 
Data that requires verification can be 

verified by one operatorwhtle it is 
being encoded by another operator­

cuts job time in half .. 

Redaces 
data pr~PC1ration costs 

Fewer operators. Less equipment. 
Improved accuracy~ Greater 

flexibility and productivity 
all add up to sigpificant savings. 

Recluc •• 
required floor apclc:e 

KEY-EDIT actuQlly saves up to 50% in 
floorspace over keypunch and 

key-to-tape units because of 
compact key stations. 

_educes 
equipment problems 

KEY -EDIT's fixed head magnetic drum 
is more reliable than the moving 

head disk found in other systems. 
And KEY-EDIT's fewer tape drives 

ensure even further reliability. 

BEY-EDIT 
reduces data preparation problems 

to an absolute minimum 
The most advanced data preparation system in the 

world is installed and operating now. Its maker, 
Consolidated Computer, is completely staffed with marketing 

and technical people from coast-to-coast. You can expect 
fast delivery and reliable installation. Call or 

write now for a demonstration. 
And see us at the SJCC in Atlantic City in May. 

BOSTON 
235 Wyman Street 

Waltham 
Massachusetts 02154 

617-891-0210 

Expect more from 

TORONTO, CANADA 
48 ¥onge Street 
Toronto. Ontario 
416-366-7643 

LONDON, ENGLAND 
Northdale House 

North Circular Rd. 
Ealing W.5 

Middlesex. England 
01-398-6959 

CONSOLIDATED COMPUTER 
NEW YORK BOSTON CLEVELAND CHICAGO PHILADELPHIA LOS ANGELES DETROIT WASHINGTON. D.C. SAN FRANCISCO TORONTO MONTREAL LONDON, ENGLAND 
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l\1~et ~ogiportll. ··tlte 
briqg-~oqg termil\,~ 

It's the first of its kind ... a stand-alone CRT display 
that is really portable ... that you can carry with 

you, and use wherever you find a telephone. 

The Logiport/1 has an integral acoustic coupler, 
a standard typewriter keyboard, and a unique 

CRT display that swings up for viewing ... down 
for carrying. Many great features: Provides 

local (page) or on-line (character-by-character) 
transmission: can directly replace a teletype. 

Place a telephone handset on the coupler 
... dial the number ... and you're in 

instantaneous, real-time communications 
with your time-sharing computer, 

wherever it is. Write for brand 
new brochure. 
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search and its judgments are exposed 
to the full range of viewpoints on the 
data bank and civil liberties problem." 

The study is sponsored by the Na­
tional Academy·s. Computer Science 
and Engineering Board. Its chairman 
is Anthony G. Oettinger, professor of 
applied mathematics at Harvard Uni­
versity. Oettinger describes the study 
as "focusing a truly interdisciplinary 
effort on the data bank problem .,. 
bringing experts in computer tech­
nology together with specialists repre­
senting law, the social sciences, infor­
mation users, and citizen groups." 

Dr. Westin said the project will 
provide: systematic information on 
the number, types, and functions of 
computerized data banks that have 
been created; data on what measures 
have been installed already in these 
systems to safeguard citizen rights; an 
evaluation of the effectiveness of 
these measures; and information on 
how these systems plan to expand or 
are tending to drift in the 1970's. 

"Our study," he said, "is intended 
to give the Computer Science and 
Engineering Board and the American 
society a factual account of what is 
happening, and to describe the kinds 
of legislative, judicial, administrative, 
technological, and organizational 
measures that might be taken to assure 
the proper balance between informa­
tion-collection and personal liberties." 

The study report will be made to 
the Computer Science and Engineer­
ing Board in 1971 and a longer mono­
graph by Dr. Westin will appear in 
1972. 

WESTINGHOUSE BOWS BART 
TRAIN CONTROL SYSTEM 
A $26-million computerized train con­
trol and communications system, be­
ing provided by Westinghouse Elec­
tric Corp. for San Francisco's Bay 
Area Rapid Transit (BART), was un­
veiled to members of the press last 
month. The computer system is re­
portedly 80% toward completion, and 
the individual stations only 10-15%, 
but officials there are looking toward 
the initial operation with revenues 
coming in along the first leg of the sys­
tem in August, 1971. Little was said of 
the fare collection system being deve­
loped by IBM for BART, but a,year-end 
status report says this is 15 % toward 
completion. 

The BART system is being called 
the first completely new metropolitan 
rail transit system in the nation in 60 
years, and the first in the world to be 
completely automated. Along the 75 
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miles of tracks, including a stretch 
running below San Francisco Bay, will 
be 34 passenger stations in a three­
county area. There will be as many as 
105 trains in operation during peak 
hours, some running as close as 90 se­
conds apart. The 72-passenger cars, 
assembled in trains up to 10 cars long, 
will be operated at speeds up to 80 
mph. Including 20-second station 
stops, average speeds reportedly will 
reach up to 50 mph - said to be twice 
as fast as any existing urban transit 
system. (It was said that Chicago's 
RTD runs at an average 25 mph.) 

All this, including train scheduling, 
speed setting between stations, and 
the opening and closing of doors, will 
be automatic, with supervision 'com­
ing from back-to-back 24K Prodac 
250 computers from Westinghouse. 

The on-line processor supervises the 
scheduling and monitors the opera­
tion of the network; the standby unit 
provides backup and is used to simu­
late the system for off-line experimen­
tation and for operator training. 
Guided by the operating schedules, 
the computer checks for correct train 
makeup, determines departure times 
from yards and stations, and sees that 
trains are properly routed. It requests 
train speed adjustments and makes 
other corrections. Some of these cor­
r~fHve strategies are: distribute inter­
vals between trains, adjust station 
dwell time, control sequence of trains, 
and revise train dispatch schedule. 
The computer also keeps records of 
accumulated car miles and operating 
hours, and can analyze system power 
consumption. 

At the BART train control console, operator can display train operations at console and on 
display board. Keyboard can be used to request various displays on the crt. It is also used 
to enter minor program changes, such as in the nominal (20-second) dwell time at a passenger 
station. Other buttons make hard copies of crt-displayed information and of all alarms as­
sociated with train operations. 

KIDNEYS MATCHED 
BY COMPUTER 
The first experimental phase of a 
planned computer communications 
network that will determine within se­
conds the patients most suitable for 
kidney transplants among those avail­
able in the southeastern U.S. went into 
operation last month. Dr. William W. 
Anderson, director of the Artificial 
Kidney Center at the Univ. of Miami 
is now online to a kidney data bank at 
a GT&E Data Services' computer cen­
ter in Bayside, N.Y. If the system 
works satisfactorily, it will ultimately 
be expanded to serve approximately 

15 hospitals in 12 states. 
The program was developed by Dr. 

Anderson and Dr. Robert K. Ausman, 
deputy director of the Florida Re­
gional Medical Program, a federal 
grant agency. Both are accomplished 
programmers, able to do systems de­
sign as well as coding. They are using 
APL with a Datel terminal to access 
the GT&E 360/50. In order to assist 
additional users, they are going to 
write a program for self-instruction of 
users. 

Goal of the system is to assure the 
closest possible matching of the tissue 
types of the kidney donor and the 
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transplant candidate. The speed of 
the system is particularly important 
since no more than six hours can 
elapse between removal of the kidney 
from the donor and completion of the 
transplant operation. Using the com­
puter, a physician can match a kidney 
against hundreds of potential recipi­
ents in a matter of seconds, in com­
parison with 10 or 12 tissue compari­
sons per hour that are possible with 
conventional manual methods. 

AC&C READIES MAG STRIPE 
READER/ENCODER PRODUCTS 
A company that has been laying low 
during two years of development and 
testing is now about to spring with a 
line. of reader / encoders that they 
think will be a boon to airlines, point­
of-sale device manufacturers, banks, 
and everyone else with ideas for mak­
ing use of magnetic-encoded credit 
cards. 

American Computer and Com­
munications Co., in Torrance, Calif., is 
aiming at the OEM market for their 
readers and encoders, which come in 
a variety of types and combinations. 
For example, there will be a manual 
keyboard encoder - suitable for occa­
sional use - as well as an automatic 
unit, now in production, that turns out 
1,000 cards/hour. Manufacturers can 
also get just a reader or a combination 
reader / encoder. 

According to president Tom 
McGeary, AC&C and IBM are the only 
companies so far to complete produc­
tion models and accumulate enough 
data on reliability to be ready for 
volume production. But a couple of 
dozen others are working on it. To get 
adequate reliability data - assuming 
users will find some way to scratch the 
magnetic stripe and otherwise foul 
things up - AC&C has also designed 
and built its own test equipment. 

Although the company has been 
supplying the equipment in modest 
quantities for currency dispensers and 
other applications, the hottest initial 
market appears to be the airlines (if 
they ever get any money). 

Univac and AC&C have combined 
efforts to attack this market, with Uni­
vac now demonstrating a system at 
their Bluebell, Pa., facility that makes 
use of an AC&C credit card reader / en­
coder, airline ticket reader/encoder, 
and data transmission equipment. As 
with other airline ground' facilities, 
the project has been prompted by the 
. arrival of the jumbo jets. The airlines 
would like to decentralize their ticket­
ing. Instead of having a horde of pass-
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engers bunched up at the ticket coun­
ter for one of the monster jets, the cus­
tomers would put their credit cards in 
any of several terminals. There the 
magnetic stripe is read, space verified, 
and other data passed on to a central 
reservations computer. From a printer 
at the terminal, the passenger gets his 
ticket - also with a magnetic stripe­
and moves on to the boarding area. 
Insertion of the ticket in another unit· 
lets him on the plane. If he's in the 
wrong place for the flight, or his watch 
has stopped and he's early or late, an 
alarm sounds to show something's 
wrong. The set-up can also include a 
crt display; if the passenger doesn't 
have a reservation, it will show him 
what's available. 

Chances of these kinds of systems 
being widely accepted have been en­
hanced by the adoption of a magnetic 
stripe credit card standard by two big 
airline organizations - the Air Traffic 
Conference 'of America and the Inter­
national Air Transport Association. 
Besides the Univac/ AC&C activity, 
IBM now has a prototype system in ac­
tion at Chicago's O'Hare airport. 
Some 17,000 of American Airlines' 
Admirals are trying out the cards and 
American Express has several thou­
sand of their cardholders participat­
ing. 

McGeary sees his company as the 
potential supplier to several main­
frame makers, who may want to com­
pete with IBM without going through 
the development stage with the read­
er / encoder modules. AC&C is still 
pretty small, with about 30 people -
nearly all engineering development 
types, plus administrative people, and 
marketing head Mark Kimmel. A pro­
duction chief has just been hired. Pri­
vately held, the company expects to 
have sales of about $500K this year 
but sees prospects in the $2-5 million 
range by two years from now. For in­
formation: 
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HONEYWELL ENTERS 
KEY-TO-TAPE MARKET 
In a long-expected move, Honeywell's 
Data Products Division has an­
nounced its entry into. the keyboard­
to-tape through a computer market 
with the introduction of the H:-5500 
system, which will enable up to 64 sta­
tions to simultaneously encode data 
onto the same reel of computer-com­
patible mag tape. Similar to other sys­
tems now in the field, the Honeywell 
equipment is unique, says the firm, 
"because all subsystems are Honey­
well-made ... Complementing the 
single-vendor advantage is a large and 
experienced international field serv-

ice organization." 
Deliveries of the new system will 

begin in January '71, with a 25-station 
system expected to lease for from $2,-
800 to $3,800 per month. A system 
will operate at "full performance with 
32 keystations." Applications require­
ments will determine whether a larger 
number of stations is required. The 
system will utilize all standard tapes; 
7 -track BCD, 556 bpi; 9-track EBCDIC, 

800 bpi. The record type/size is varia­
ble to 400 characters, and the storage 
capacity is 16K 16-bit words (core), 
3.5 million bytes, 

James K. Sweeney, president of the 
current leader in the field, Computer 
Machinery Corp., Los Angeles, stated 
that he welcomed Honeywell's arrival 
on the scene. "We're glad they waited 
this long to do it," he said. "It gave us 
about a year and a half lead time when 
we expected only a year." He stated 
that Honeywell's joining the fray will 
open up the market, inasmuch as 
Honeywell users "will also have to 
look at us on a competitive basis." 

Honeywell will offer with its new 
system currently available Key tape at­
tachment capabilities such as com­
munications, line printing, serial 
printing, and adding. For information: 
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LEVIN TOWNSEND -
ALL THAT GLITTERS 
Excursions among the bright lights of 
Broadway and Las Vegas by Howard 
Levin didn't meet with the approval 
of partner James Townsend and ~ow 
the latter is top man at Levin Town­
send. How long this will last is the 
question, since Levin is contesting his 
ouster in a New Jersey state court and 
wants to be recognized as company 
president again. 

Townsend took over as president 
Jan. 16, when the board of directors in 
a surprise move voted Levin out 4 to 
2. There have been claims of internal 
dissension at Levin Townsend and 
counterclaims that all was peaceable 
until Townsend presented the resolu­
tion that Levin go. However, Town­
send tried for the presidency in 
March 1969 and lost by the same vote 
that gave him the office this time. That 
vote also lost the company Thomas E. 
Dewey, Jr., its director from Kuhn 
Loeb & Co. and a $20 million financ­
ing that investment house was getting 
mgether. 

Townsend said the change of ex­
ecutives was necessary for manage­
ment to concentrate on those areas 
that afford it "the greatest growth po­
tential and profit return." These in­
clude computer leasing and certain 
real estate operations (National Equi­
ties, Inc., for one). The money losers 
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If the fleet footed hare and the rugged 
reliable tortoise had combined their best 
attributes they would have been an 
unbeatable team. 

CPC has done just that-with 
Fastrack, a modular head-per-track disc 
memory that provides both the speed and 
the data reliability so necessary in this 
exploding world of program swapping, 
time sharing, message switching and 
real time computing. 

It's the head arrangement that does it! 

Fastrack Speed vs. the Disc Pack 
Too often, Disk Pack Manufacturers 
define "access time" as the time it takes 
the moving head to reach the desired track 
They conveniently fail to mention the 
additional time required for the rotating 
disc to reach the data point. 

In reality. the fastest disc pack takes 
. an average of 30 ms to move the arm 
plus an additional 12 ms to reach the 
data. That's an average total time of 42 
ms. And typically, disc packs take 70 ms 
or longer. 

This slow access time is just not 
acceptable in most real time computing 
applications. 

On the other hand, CPC's head-per­
track modules gain access to data in 
16. 7 milliseconds average because hun­
dreds of ''fail safe" flying heads hover 
micro-inches above each track. There is 

no time lost in head motion: No errors 
caused by positioning. Data transfer is 
fast. too - 3 MHz bit serial or 6 MHz 
two-bit parallel. And a single Fastrack 
disc module can store up to 48 million 
bits of data. 

See us at the SJCC. Booths 4611 and 4612 

Fastrack Data Reliability vs. Disc Pack 
Fastrack has a maximum of one recover­
-able error in every 70 billion bits of 
data transferred. Compare this with 
the one in a million error rate of the 
typical disc pack. This means that 
Fastrack's data reliability is ten thou-
sand times better! Disc packs may be 
OK where errors are easily recognized 
and can be tolerated - but not when 
the disc memory is the heart of a real­
time system where the drop of a bit 
could be a disaster. 

Fastrack also eliminates the pOSSibility 
of head avalanche. Each disc is sealed. 
The precision flying-heads never touch 
the recording surface and automatically 
retract if motor speed. internal voltages 
or air pressure varies. The continuous air 
filtering system makes it impossible for 
self-generated contamination to 
accumulate. 

There's a lot more to the Fastrack 
story - the fast modular disc memory 
which provides from 24 to 96 million 
very reliable bits in a compact cabinet. 
Call us today or write for our brochure. 
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are the Bonanza Hotel and Casino in 
Las Vegas, Cobbs Co. a franchiser of 
restaurants and gift shops; and Levin­
Townsend Service Corp. 

The service corporation reportedly 
lost $351,561 for the first half of this 
fiscal year and continues to iose $100,-
000 a month. Levin claims this is due 
to Townsend's ineffectiveness. 

Levin filed his suit on Feb. 13 
charging Townsend and the three di­
rectors who sided with him with ille­
gal and improper conspiracy and 
claiming his removal was invalid. An 
affidavit filed with the suit revealed 
that Levin has lost his supporting di­
rector. Alfred W. Martinelli, an assist­
ant vp of Penn Central resigned the 
Levin Townsend board Jan. 17 at 
Penn -Central's request. 

The following week the Townsend 
group issued nine-month figures for 
the company that showed a $15.9 mil­
lion net loss that included $iO.5 mil­
lion in' write-downs and operating 
losses from the Bonanza. Levin Town­
send had previously registered $3.6 
million net income for the first half. 
Townsend also blamed Levin for the 
Las Vegas investment, some $500,000 
lost on Broadway flops, and $3.5 mil­
lion invested in Cobbs Co. 

He took exception to Levin's 
efforts to live the good life - a four­
engine jet plane that cost $60,000 to 
$70,000 a month to operate, some 
$250,000 spent on art objects and 
paintings, and the hiring of a restau­
rant consultant, art adviser and corpo­
rate physician. The latter reportedly 
was an ohstetrician. And he canceled 
Levin's orders for a $28,150 Mercedes 
limousine and a $900 attache case; 

Clarification of the executive hassl~ 
at Levin Townsend awaits court. ac­
tion ahd stockholder action. Levin has 
started a proxy fight to win control of 
the company and plans to contest the 
election of directors at the annual 
meeting in July. 

Townsend in the meantime is mov­
ing to prune the company of poor per­
formers. The Bonanza is for sale (a 
Canadian company bid of $8 million 
already has been receiv~d) and he is 
recommending a write-off of the 
Cobbs costs. To get some money, Le­
vin Townsend would like to issue 
some of the stock it holds in National 
Equity. This was one of the topics of 
discussion for the directors when the 
vote was taken to change presidents. 

The other topic at that meeting was 
how to raise the money to cover $11.2 
million in back payments owed iBKI 
for computers. Private finanCing was 
the answer. and Levin Townsend 
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went looking for money to borrow. 
IBM said it would defer action on the 
bill ,until after March 17; and if the 
co'mpany was negotiating for the 
money in good faith it would favora­
blyconsider extending the time. Le­
vin Townsend has a $47.3 million 
computer bill with IBM and will be 
paying it off monthly through 1972. 

GOV'T FUNDS SUPPORT 
IN-HOUSE TRAINING 
A .. relatively new source of funds for 
training the underpriviledged isn't 
being tapped by the edp industry as it 
could be and should be. 

This according to Bernard Brady, 
formerly with the Automated Infor­
mation Services staff of the Economic 
and Youth Opportunity Agency 
(EYOA) of Greater Los Angeles and 
now with the Department of the 
Army. Brady was EYOA systems spe­
cialist and a volunteer instructor in a 
school started some two years ago to 
train underprivileged people in the 
Los Angeles area in keypunching, 
computer operations and program­
ming (May '68, p. 127). 

The school was started in a period 
when little or no government money 
was available for .such training. It was 
run by volunteers and equipped with 
donated supplies and equipment. It is 
still going strong and to date has 
trained ahd placed 206 people. 

This and similar private enterprise 
projects, Brady said, provided the 
push that led to creation of two gov­
ernment furids for manpower training 
for the underprivileged, MA-5, about 
six months old, a,nd JOBs-70, new this 
year. But, he adds, too few companies 
are aware of their existence. 

The two funds are set up for gov­
ernment financed on-the-job training 
programs and are administered by As­
sociated Services, with manpower 
specialist offices throughout the coun­
try. The two are similar in operation 
but MA-5 is recommended for training 
programs for larger groups (30 and 
above) and JOBs-70 for smaller units. 

Associated Services will write or 
help write proposals. A $500 confi­
dence fee is charged so that a com­
pany does not take up the agency's 
time, then fail to go through with a 
program. 

In implementation, the govern­
ment bears complete cost of suppor­
tive services needed. These can be 
subcontracted and the agency helps 
arrange this. These include such 
things as coaching and special coun­
seling, sensitivity training and testing, 
transportation, day care for depend­
ent children, and medical and dental 
services. 

Each program is tailored to the 

skills being taught. Where it is de,ter­
~ined 600 hours of total training is 
needed and assumed that 300 would 
be totally unproductive, the govern­
ment picks up the tab for all the un­
productive hours, figured at full start­
ing salary per hour per trainee at start­
ing level for the skill. For the remain­
der of the training period, the em­
ployer picks up hourly productive 
time, and the government makes. up 
the difference. 

Brady sees the program as a prime 
source for edp firms who wartt key­
punchers, computer operators . and 
programmers trained inhouse but una­
ble to bear the costs of unproductive 
time. And, he said, the supportive ser­
vices keep turnover rate way down. 

BU RROUGHS-COM PATI BLE 
DISC DRIVE DEBUTS 
While the rest of the world is off build­
ing IBM-compatible equipment - wit­
ness the number of IBM 2311 and 
2314-compatible disc pack drives be­
ing marketed - Computer Peripher­
als Corp. of San Diego has decided to 
follow the beat of a different drum­
mer. It seems that Burroughs has a 
highly. successful head-per-track disc 
called the 9370. Some large number of 
these, well over 5,000, estimates say, 
are in the field and the market still 
looks strong. The trouble is that Bur­
roughs believes in BCD and in decimal 
organizations, so although other discs 
have been offered with the same stor­
age capacity, or \vith similar transfer 
rates, CPC thinks it has the first ever to 
be plug-to-plug compatible. 

The CPC unit is called the Fastrack. 
It can be organized as a two million 
byte (8-bit bytes) or a three million 
byte (6-bits) memory. In either shape 
it uses 200 tracks, not some power of 
2 like 256 tracks. CPC claims a size 
advantage, since Fastrack fits in a rack 
unlike the several hundred pound 
original. It will be priced at about the 
same figure, under $16,000 in quanti­
ties. Its biggest advantages may be in 
lead times and ease of repair and in 
the fact that Burroughs does not allo­
cate a large percentage of its produc-

,tion to the OE?\l market. Deliveries 
will begin in May. For information: 
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WHY THE DEVIL DID 
THEY NAME IT DIABLO? 
The first product of recently formed 
Diablo Systems, Inc., Hayward, Calif. 
a an. Look Ahead, p. 131), is a remova­
ble cartridge disc drive, the Series 30, 
aimed at the quickly expanding mini­
computer market. The unit is befit­
tingly mini, weighing in at 25 pounds 
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If your office isn't exactly surrounded 
by goodl(eyboard operators, 
we can train as many as you need. 

We specialize in increasing the 
productivity and accuracy of 
computer input equipment 
opera tors - experienced employees 
as well as new operators. 

For example; when the Book­
of-the-Month Club moved its offices 
to Camp Hill, Pa., they discovered 
there weren't enough keypunch 
operators available. So they called 
us in. And we trained the operators 
they needed from scratch. In just 
three 1~ weeks. 

We increase the productivity 
and accuracy of existing operators, 
too. We do it by reducing operator 
errors by 50% to 80%. And by 
increasing speed from 15% to 
40% with corresponding expense 
savings. 

Computerworld concluded, in 
an independent study, that the 
average increase in operator 
productivity is 22%. 

So it's no wonder that top 
Fortune companies like AT&T 
and Mobil Oil use our services. 
So do 4 of the top 5 banks 

~)isted' by Fortune. And 8 of the 10 
leading insurance companies. 

We train for whatever type of 
keyboard-operated equipment you 
have. Keypunch, magnetic tape, 
typewriting, CRT, calculating, etc. 

How we do it. 

Where we do it. 
KTI is unique. We do not 

operate schools or conduct classes 
in the usual sense. We work only 
with employers. 

KTI trains on-the-job or 
off -the-job. Our professional 
instructor will work with your 
operators on your own equipment 
and primarily on your own 
documents. 

What it costs. 
The amount varies. But 

savings in the first year usually 
exceed five times the investment. 
So the service pays for itself in 
9-13 weeks. 

Free consultation or appraisal. 
For a free consultation about 

KTI, or a brief appraisal of your 
present operators. write or call us. 
Then, you can have as many great 
keyboard operators as you need. 
No matter where you're located. 

KTI has the specialized talent, 
techniques1 and materials. Also, 

,·,··j,J\f'.III,f""'*,I"B our training is "operator oriented" 
""instead of "machine oriented." Keuboard Training Incorporated I 

I 

We make your operators 
as good as your equipment. 
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and measuring 6 ¥2 inches in height. 
The drive is the result of a design 

philosophy developed by George 
Comstock, president of the firm, who 
was formerly vp of operations for Fri­
den's advanced systems division, and 
Andrew Gabor, a double PhD in ME 
and EE, who headed mass memory de­
velopment at Friden. Gabor, a careful, 
articulate man, outlined for DATAMA­
TION his design principles, which he 
considers essential for the design of 
peripherals in the 70's especially for 
systems that cannot afford a dedicated 
service (maintenance engineer) man. 

Thus far in small systems, said Ga­
bor, only the cpu's are reliable. Peri­
pherals, which make up 80% of the 
cost of a small system installation, slow 
down the computer by a factor of be­
tween J..,OOO and 10,000. They require 
90% of the maintenance effort, take 
up 90% of the space, and must plead 
guilty to a long list of indictments: 
Electromechanical devices are slow, 
expensive (there's no way to mass pro­
duce them so far, unlike semiconduc­
tors), noisy, bulky, unreliable, and 
they generate dirt, require much 
maintenance, and wear out. 

This, Gabor said, is a revolting state 
of affairs, because electromechanical 
mechanisms dominate small systems. 
In the 70's, the goal is to get the small 
computer into the hands of the small 
user, using the Henry Ford approach, 
and Gabor believes Diablo people 
have learned enough useful knowhow 
to offer some helpful design pointers. 
These were followed in the design of 
Diablo's drive, but are applicable as 
well to other peripherals. 

Do: Eliminate or combine func­
tions 

A void moving parts - minimize 
them by combining func­
tions and replacing me­
chanical with electrical 
functions. 

Use more desirable moving 
parts (in order of desirabil­
ity): 

flexing (loudspeaker or 
quartz crystal) 

rolling (ballbearings last a 
long time) 

sliding (causes abrasion, 
wearing off of particles) 

impacting (the worst trou­
blemaker) 

Design conservatively, with 
minimal stress and load 

Life-test when in doubt 
Don't: Use close tolerances (they're 

expensive and cause pro­
duction inconsistencies) 

Provide field adjustments (avoid 
potentiometers - they're 
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also expensive and usually 
only one man knows how 
to tune them) 

Use noninterchangeable 
parts 

Push the state of the art (a 
common pitfall: firm gets 
committed, spends more 
money, and can't back out. 
Behind many company 
failures) 

Engage in horsepower race 
Gabor noted that rotating mass 

memories are extremely delicate in,.. 
struments, especially the read / write 
heads. There's a relationship of four 
between the raw power pumped into 
a motor and the improved time of 
moving heads. Thus, to double speed, 
16 times as much power is required. 
The result is heat. To get rid of the 
heat, systems include blowers, which 
are unreliable, noisy, and cause heat of 
their own. On one competitor's disc 
drive, there are seven blowers - one 
of them is used to cool another blower. 
When things have-gone that far, says 
Gabor, they've gone too far. 

On the Diablo unit, the disc is 
speeded up when it first starts; this 
pushes the "bad" air in the unit out 
before the head is allowed to lower to 
reading station (it's floating head, but 
with a cushion so small it won't pass 
cigarette smoke). The electrical heat­
producing elements are connected to 

Diablo Systems' new miniperipheral for 
minicomputer systems, a removable cart­
ridge disc drive in the firm's Series 30. 

the mother board, which is located on 
a heat sink at the back of the unit. 
Gaps between the mother board and 
the heat sink are so located that these 
are the paths through which the 
filtered air is passed out of the system. 
On its way, the air helps cool the heat 
sink. 

Diablo claims that such principles 
of design have produced a unit that 
requires periodic service only twice a 
year, and the firm estimates that the 
drive will operate for several years 
without requiring repair. The unit 
uses a singl~ or dual cartridge system, 
with a file capacity per cartridge of 12 
million bits (the IBM 2315 cartridge, 
or approved equivalent). The average 
access time for the device is 70 msec 
or less, and bit transfer rates are at 

78lK bps. Prices start at $4,950 and 
fall to $2,000 per unit in OEM quanti­
ties. 

Oh, yes. They named the company 
Diablo for Mt. Diablo in a nearby val­
ley. Of course. For information: 

CIRCLE 306 ON READER CARD 

PRODUCT LIABILITY . .. 
THE BATTLE OF THE FORMS 
With the laws of product liability be­
coming more and more consumer 
minded (let the seller beware), deter­
mination of liability is boiling down to 
the "battle of the forms" and the 
pointing of fingers. 

And nowhere is this more true than 
in the edp industry. There are the 
software producers who are not sub­
ject to the Uniform Commercial Code 
as their wares are not "goods" as 
defined by the code, and who must, 
therefore, rely heavily on forms. And 
there are the unbundled systems 
situations where, when something 
goes wrong, fault must be determined 
to establish liability' ... so, the point­
ing of fingers. 

Jack Paul, a partner in the Los An:­
geles law firm of Paul & Gordon, last 
month described some of the pitfalls 
and protections attending the "per­
ceptible shift of risk" that is taking 
place for the Los Angeles Council of 
the Western Electronic Manufactur­
ers' Association. 

He said the government has begun 
to enforce strictly the terms and con­
ditions of its contracts, and this prac­
tice has spread through subcontrac­
tors and into the commercial area. A 
company whose philosophy had been 
"we warrant nothing" is likely to come 
up against a potential customer who 
says, "no warranty, no sale." He can 
say, "OK, I'll put one in and you pay 
for it," and, in many cases, he will. 

Or there is the warranty a customer 
will include on the back of his pur­
chase orders: '''It's good to read the 
back and study his language." Paul 
cited an example of a customer who 
gave notice of breach of warranty 
based on the back of his PO on which 
he had used the term "timely notice." 
He had failed to specify time, so the 
supplier was protected. "Reasonable 
time" was in force and, according to 
Paul, this can be anything from a few 
hours to a few years and is very hard 
to pinpoint. 

For companies who do come under 
the Uniform Commercial Code· and 
who don't warrant and don't disclaim 
implied warranties, the implied war­
ranties of "mercantibility" (the prod­
uct will meet requirements of use for 
certain ordinary purposes) and fitness 
(the seller knew the buyer's purpose 
and had freedom of choice of supplies 

DRTRMRTION 



Before your frustration gets you to turn all your 
edp operations over to a facilities management 
firm, let's get together. There's another, far less 
drastic, and much more reliable ~ay to get back 
control of your computer opera tions. And in an 
hour long meeting we can describe it in detail. The 
approach uses your own computers to diagnose 
and then solve your edp systems, operations and scheduling problems. 
Our services include everything you need to get full control, fast-the top 

, level people, special computer management software, systems monitoring 
~ hardware, and training for your staff. It costs money, yes. But far less than 

all other altemativesavailable to you. The important fact is that it works. 
Our more than 400 clients in industry and government will tell you that. 
Our reputation and experience was first built with SCER T -our dynamic 
software package that uses computer simulation techniques to solve edp 
management and expansion problems. And to SCERT we added several 
a.dvanced new tools and techniques and services to provide the full range 
assistance that today's computer control crisis calls for. For full informa­
tion, write or call,: Comress, Two Research Court, Rockville, Maryland 
20850. (301) 948-8000. Or call the local Comress office nearest you. 
Together we can get your computer to remember who it works for. You. 

April 1970 

comRESS 
THE COnQUEROR. 
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to come up with a product that would 
meet that purpose) are in force. These 
generally are considered supplemen­
tary to express warranties .unless a dis­
claimer is included, and the dis­
claimer, said Paul, "must be conspicu­
ous." 

IBM, for example, includes in many 
of its warranties the phrase, "in lieu of 
all other warranties." 

. Sometimes the inclusion of implied 
warranties with express warranties is 
spelled out. This is the "ad infinitum" 
warranty and usually includes the 
phrase, "this warranty is supple­
mented by all. other warranties im-
plied in law." . . 

And what of the software producer 
who doesn't come under the Uniform 
Commercial Code and its implied 
warranties? This is a pretty hazy area 
which hasn't faced legal test simply 
because it's so new, said Paul. There 
was no such thing as software when 
most Uniform Commercial Codes 
were written. Legal tests are bound to 
come which will more clearly define 
the software liability position. 

Paul feels software could fall under 
the Uniform Commercial C~de where 
iUs part of an unbundled system, and 
here the software producer would be 
in the same position as the hardware 
builder were fatIlt in a failure deemed 
his. 

He feels, in almost all cases, liability 
for failure of a computer system would 
be limited to actual damages. Punitive 

. damages imply intent, and a time­
sharing service which guaranteed a 
customer complete security only to 
have that security violated could 
hardly have intended this to happen; 
nor could the hardware or software 
providers. 

How far our does liability go? Paul 
said a pedestrian hit by a wheel spun 
off an auto could go back to the manu­
facturer of the device which held the 
wheel to the axle if the device was 
made expressly for this purpose. With 
a third party, he said, there is no con­
tract to modify liability, and modifica­
'tion of liability with a third party is not 
legally determinate except in a very 
few jurisdictions. 

Paul suggested a regular insurance 
review. Product liability insurance 
generally can be extended to cover 
third parties at a small extra cost. An 
indemnification agreement can con­
tain either an acceptance or inspec­
tion clause, he said. The former is 
more widely used' in commercial mar­
kets. The government quite fre­
quently uses inspection. 

With an inspection clause, the 
. buyer has the right to inspect and re-
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ject the product before acceptance. 
The burden of proof that the product 
is up to specifications is on the seller. 
With an acceptance clause, once ac­
ceptance has bee'n made, it is up to the 
buyer to prove that it doesn't meet 
specs. Once a buyer accepts, even if 
he can prove defects, he cannot claim 
the seller was in default of contract. 
"Damages, maybe, but default, no." 

And when liability and damages 
are being contested, the buyer brings 
out any of his paperwork he considers 
part of the contractual agreement, the 
seller arms himself with his, and the 
battle of the forms is on. 

THOMPSON MERGES WITH 
TECHNICAL PUBLISHING CO. 
F. D. Thompson Publications, Inc.,­
publishers of DATAMATION - has 
merged with Technical Publishing 
Co., of Barrington, Illinois. 

As of press time, the new arrange­
ment will have been formalized on 
April 2. F. D. Thompson Publications 
became the Thompson Publications 
Division of Technical Publishing Co. 
Arthur L. Rice, Jr. becomes the presi­
dent and chief executive officer of the 
new company. Heading up the 
Thompson Division will be Gardner 
F. Landon, executive vice president, 
and formerly president of F. D. 
Thompson Publications. He will Gon­
tinue to serve as publisher of DATA­
MATION. 

Top man at the Technical Publica­
tions Division of the surviving com­
pany is James B. Tafel, executive vice 
president. The division will continue 
to publish Plant Engineering and 
Power Engineering. Pollution Engi­
lleerillg, a publication produced in the 
past cooperatively by Technical Pub­
lishing and F. D. Thompson, will be 
published by the Technical Publish­
ing division of the surviving company. 
The Thompson division will continue 
to publish .·Research/Development 
magazine. 

In addition to Rice, Landon and 
Tafel, officers of the new company in­
clude Calverd Jacobson, financial vp, 
and E. C. Prouty, secretary and treas­
urer. 

OUTBACK 
IS UP FRONT 
The most telling evidence that Aus­
tralia is no longer considered to be out 
back in dp is the parade of computer 
industry brass that has gone through 
Sydney within three months. 

Visitor Robert E. MacDonald, 
president of Univac', told the Australi­
ans that for the next ten years com­
puter expansion there will be at dou­
ble the U.S. rate (30% vs. 15%). Stan-

ley Laing, president of National Cash 
Register, followed shortly on an over­
look of the Far East and Australian 
area and staff. 

The English contingent was repre­
sented by Sir John Wall, chairman of 
International Computers Ltd. ICL is 
setting up a software operation in Ad­
elaide. A week later carrie William E. 
Norris, president of Control Data 
Corp., concerned with CDC'S new 
Melbourne venture, where it will 
manufacture ticket issuing terminals. 
All reassured the already quite self­
confident Aussies of their future 
and present - importance. 

INSURANCE CO. COMBINE 
TO STREAMLINE MEDI-CAL 
California's much abused Medi-Cal 
program will get most of its loopholes 
plugged up soon by a big computer 
system for claims processing. 

The state is negotiating a $5.7 mil­
lion proposal. with a combine calling 
itself HCSA (Health Care Services Ad­
ministration) made up of a group of 
insurance companies, Occidental 
Life, Pacific Mutual, Pacific National 
and California Western States Life, 
with IBM as equipment subcontractor. 

The HCSA proposal, which won 
state favor over one called CenPro 
(Central Processor) from a Blue Cross­
Blue Shield-Lockheed combine, is for 
an on-line system with data-gathering 
terminals in 33 offices throughout the 
state. Center of the system would be 
in Los Angeles, partly because Oc­
cidental's headquarters are there but 
also because some 35 % of all of the 
state's Medi-Cal claims come from Los 
Angeles county. 

Bill Marks, Occidental's vp and di­
rector, planning division, said the sys­
tem, if arid when it goes state-wide, 

. will utilize an IBM 360/65, video-type 
terminals and line printers. The proto­
type will use a Model 360/50 and will 
consist of two local review centers in 
two pilot counties, yet to be selected, 
and the central site. The pilot counties 
chosen will represent 10% of all 
claims. The state-wide system would 
be capable of processing 150,000 
claims a day, which the state expects 
to be getting by the time the system is 
ready. Currently, claims are running 
from 110,000 to 120,000 daily. A year 
ago the rate was about 80,000. 

Dr. Merle Shields, project director 
for the state Department of Health 
Care Services, looks for a contract 
signing by April 15. He estimates 
seven months for system design and 
specification and predicts the proto­
type will be operational by mid-April 
'71. He said the prototype would have 
to operate a minimum of six months to 
demonstrate feasibility. 

The state's biggest problem right 
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'Accuracy is the vital and critical requirement Of 
. American Express in its Corporate 

Data Center. That's why we stay 
with BASF for reliability 

and quality of service· 

Robert Finochiaro, Director of the Corporate Data Center for American 
Express in New York, is responsible for a large scale computer opera­
tion. This is a three shift a day, seven days a week activity. A 12,000 
reel library backs up the processing. 

"High-volume processing of financial paper for the Travelers Cheque 
and Money Order Divisions, Travel Division's activity and other operat­
ing units and corporate departments of the company," says Mr. 
Finochiaro, "account for a major part of our responsibility. We also 
provide payroll and other corporate financial and personnel data. All 
of these demand absolute reliability. BASF computer tape has proven 
itself to us in our day-to-day performance through error-free writing 
and reading." 

Mr. Finochiaro also states that BASF delivery and service are major 
reasons for using our tape. "Whet;! it comes to service, BASF makes 
our problems their problems." 

Like Mr. Finochiaro, many EDP professionals rely upon BASF tape for 
dependable on-the-job performance. Superiority is due to total-sur-
face-testing for long reliable use. . 

See your BASF representative or write for full details 
on the high performance computer tape that 
proves itself ... on the job. 

BASF SYSTEMS INC 
Crosby Drive, Bedford, Masachusetts 01730 
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Announcing the 
Patriotic Data 
Communication 
System: 
All AIlTffie]Tn~21rOl~ -----------------

In data communications systems, An_~ri. 
Cal! Data Systems supplies everything but 
the telephone line. Whether you want to 
communicate with a remote computer, or 
merely transmit data from one location 
to another, ADS has the teleprocessing 
and telecommunication systems know­
how. And ADS has the hardware and 
software ready to do the job. 
Systems Engineering. Only ADS can offer 
you the system study, software, hardware 
and field maintenance to move data from 
fingertips to readout - hard copy to video 
- designed as a compatible system - manu .. 
factured ueder strict quality control to work 
as a comp,atible system - backed up by un­
beatable bmw-how and customer engineer­
ing to continue reliable operation as a 
compatible system. 
Hardware. ADS hardware includes ter­
minals, multiplexers, modems and com­
munications controllers. All hardware items 
are super-modern with LSI, MOS, and other 
state-of-the-art ADS design features. 

Terminals. In production now are two major 
terminals - a hard copy teleprinter and a 
video terminal. Various configurations of 

-the compact video terminal make it useful 
for silent paging, data display, remote com­
puter operation, and "instant" data trans­
mittal. The teleprinter operates in three 
code-modes at the flick of a switch - ASCII, 
BCD, and Correspondence. It is self con­
tained within a standard typewriter dIse; 
Off-line storage is offered for both units via 
a magnetic cassette unit. 
Multiplexers. Time-division multiplexers 
and Frequency-division multiplexers by 
ADS save telephone line costs, simplify sys,;. 
tem design, and feature complete front panel 
diagnostic display - an ADS exclusivei 
Many channel capacities, intermixed baud 
rates, byte-interleaved, bit-interleaved, full 
contention, automatic baud rate detection: 
data set replacements, modular growtH 
design. 
Modems. Star of the ADS modems is the 
4800 bps automatically-equalized modem 
with data rate division that converts your 
data communication network into a reliable, 
efficient data communication system - it 
even tells you when the telephone line goes 
bad. Other ADS modems are keyed to spe-:­
cific, specialized jobs. 
Communication Controllers. An ADS com­
munication controller, sitting at the com­
puter end of the teleprocessing network, is 
the real quarterback of an ADS data com­
munication system. A sophisticated data 

traffic cop, the ADS controller receives, 
stores and routes incoming data messages; 
it feeds data to the computer appropriately 
addressed, in proper sequence, with mini­
mum delay. Then it returns the "answers" 
back to the proper originating terminal, all 
in the proper order, all in the proper code. 
The ADS communication controllers are the 
newest additions to the ADS All-American 
family. 
Software. Software is a vital part of our 
All-American System approach. We are still 
bundled; software is provided with hard­
ware in all ADS data communication sys­
tems. Specialized software to meet your 
specific requirements is also available from 
the ADS team. 
Maintenance. A system that is not operable 
is of no use to you. We are aware of this 
basic truth, and are prepared to furnish you 
with professional, dependable, continuous 
maintenance and repair service -as part of 
our All-American System approach. 

Send for Details. 

Amen"liC21Iffi JD~u:~ §Y§lremmS 
8851 Mason Street, Canoga Park, Calif. 91306 
Telephone (213) 882-0020 

• DATA MODEMS. DATA MULTIPLEXERS 
• DATA TERMINALS. DATA SYSTEMS 



TERMINALS 
releprinter & Video 

.~ --:: 
-----------------

MULTIPLEXERS 
Time-Division & 

Freq uency-Divis ion 

MODEMS 
Synchronous & 
Asynchronous 

TELEPHONE LINES 
(Not our design) 
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MODEMS 
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Equalization 

COMMUNICATION 
CONTROLLERS 

New! New! New! 
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MAIN FRAME COMPUTER 

(Yours, not ours) 
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news briefs ... 

now, says Dr. Shields, is inability to 
control the program as it should. 
Money goes out and little is known as 
to why or where for about a year. The 
new system will bring claims process­
ing current. Now, a clean claim is 
processed in about 45 days and those 
not-so-clean can take up to a year and 
one half. This will be cut to five days 
from filing to payment. The system 
would quickly spot abuses by recipi­
ents' or providers (doctors, nursing 
homes, hospitals, etc.). It would 
quickly kick out a profile of a doctor 
who was free-handedly doling out 
shots of vitamin C to one and all and 
charging it to Medi-Cal, or of one 
whose charges against the program 
are excessive. 

In Medi-Cal operation it is the 
provider who files the claim. The sys­
tem has some safeguards for him, too. 
The doctor who now has to tClke eligi­
bility on faith or an ID card that may 
or may not be valid can make a local 
telephone call to an operator who, 
armed with the patient's name and ad­
dress, can query the system on-line 
and verify eligibility in seconds. 

Currently, the state does not con­
trol its claims processing for Medi-Cal. 

. The processing system is owned and 
operated by Blue Cross North, Blue 
Cross South and Blue Shield. Process­
ing is completely manual but once a 
claim is cleared it is put into a com­
puter for payment. The new system, 
said Shields, would be "ours." He said 
the state has the ability to take over 
operation of the state-wide system 
completely but whether or not it will 
is still up in the air. A lot will depend 
upon results of a suit pending against 
the state by the CSEA (California State 
Employees' Assn.) which contends 
when state functions can be per­
formed by state employees, they must 
be. 

The Department of Health Care 
Services issued its RFP for the system 
on the basis of a $250,000 manage­
ment systems study completed for the 
state by Lockheed that recommended 
an on-line real time system. The only 
mandate the department has to date 
from the state legislature is to study 
the concepts outlined by Lockheed. 
Shieldsc said the CenPro group, of 
which Lockheed is a part, has been 
advised their proposal will not receive 
further study. Where CenPro could 
draw on the experience of Blue Cross 
and Blue Shield and Lockheed's back­
ground in preparing the management 
study in drafting its proposal, HCSA 
had experience closer to home. Occi­
dental developed and is operating a 
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similar system for processing Medi­
Care claims in Los Angeles and 
Orange counties and it appears this 
experience has paid off. 

NOW IT'S OFFICIAL: 
S/3 COMMUNICATES 
Everyone knew it was coming all 
along, but now it's official: The IBM 

System/3will have a communications 
capability, but it won't be ready for 
delivery until the first quarter of next 
year. This should vastly extend the 
market for System/3, and also par­
tially assuage such critics as the Na­
tional Bureau of Standards' Dr.' Herb 
Grosch, who had bemoaned the lack 
of compatibility. Both EBCDIC and AS­

CII code compatibility will be availa­
ble. Price of the necessary communi­
cations adapter is $12,985 or 
$265/mo., plus $1,725 or $35/mo. for 
an adapter attachment that is also re­
quired. 

In order to accomodate teleproc­
essing applications, the RPG II lan­
guage will have a special feature that 
includes a fill-in-the-blanks telecom­
munications specification sheet 
through which the user can describe 
the communcation tasks he wants to 
perform. This information is then 
punched into cards and fed into the 
computer, along with other RPG II in­
structions which comprise the user's 
application program. Price of this ca­
pability is $35/ mo. under license. 

The communications adapter with 
the RPG II programming feature al­
lows System/3 to exchange data di­
rectly with other System/3's and all 
System/360's except the Mod 44. Sys­
tem / 3 can also function as a station on 
a communications line with other IBM 

computers and terminals that have 
compatible binary synchronous 
capabilities, including 1130 and 1800 
computers, 2770 and 2790 communi­
cations systems, and the 2780 data 
transmission terminal- thus, the Sys­
tem/3 can communicate indirectly, 
through a 360, with these systems. It 
will handle data at medium speeds 
(600 to 4800 bps) or high speeds (up to 
50,000 bps). 

An automatic answering capability 
built into the communications adapter 
will allow a remotely located Sys­
tem / 3 to answer calls from another 
computer when the machine is unat­
tended. Incoming data is automati­
cally stored on a disc or punched ,into 
96-column cards. When operations 
are resumed, the computer prints out 
all data that it has received. In addi­
tion, an optional feature will enable 
System/3 to dial up another computer 
under program control. 

Any maybe this is only the begin­
ning for System/3. 

new companies ... 
Humanity and dp, supposedly at odds 
in the popular mind, are being com­
bined in some new ways. Maintaining 
that "the breakdown in effective peo­
ple-to-people relationships commonly 
called company. politics has caused 
many of the inefficiencies in data 
processing," Elliott H. Ketay has an­
nounced formation of Andover Sys­
tems Education Corp., N.Y.C. com­
puter training and consulting service 
which will use clinical psychologists 
along with the usual dp instructor / 
personnel to tackle "people prob­
lems.~' President Ketay and three 
other breakaways from Brandon Ap­
plied Systems have started the firm at 
a time when they expect unbundling 
to give them an added boost. They are 
offering 25 training courses ... The 
Small Business Administration has lic­
ensed UCC Venture Corp., an off­
shoot of University Computing in Dal­
las, to provide capital and manage­
ment assistance for minority group 
businesses. The MESBIC (minority en­
terprise small business investment 
company) operation will enable them 
to spread up to $2 % million of bread 
upon the waters ... Plan Resources is 
the result of a joint effort by Donald 
Simmons, former director of Harlem 
Commonwealth Council, Inc., and 
Scientific Resources Corp. to develop 
minority enterprises for the inner cit­
ies and help them in urban planning, 
using the latest data management 
methods. The Philadelphia firm will 
be 55% black-owned. SRC also has 
united four of its subsidiaries under a 
new name, Digital Resources Corp., 
which will be hq'd in L.A. The united 
companies are Digital Seismic Corp., 
Hybrid Systems, Inc., and Paragon 
Systems, Inc., all of Houston, and 
Mauchly-Wood Systems Corp., New­
port Beach, Calif. The conglomerate 
DRC will have three divisions: com­
puter equipment, seismic, and sys­
tems. Its first main thrust will be in 
manufacture and sale of peripherals, 
such as the Comp-Ex computer ex­
papder ... A line of products for real­
time voice response systems in data 
communications is already on-line at 
Dash Data Systems, Inc., Stamford, 
Conn. The company says it can pro­
vide everything from a voice genera­
tor up to a turnkey system within 120 
days after receipt of order ... Also in 
Stamford, Pitney Bowes-Alpex, Inc. is 
a combined operation wherein the 
company before the hyphen is back­
ing the company after it, to produce 
com pu terized transaction -recordillg 
systems (mostly point-of-sale) and 
other related products for the whole­
sale and retail trade ... Katun Corp., 
hq'd in San Francisco, has been 
formed by Philippe Yaconelli, for­
merly president of Caelus Memories, 
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S 3500 PEPt JlJONTI-I 
SCIENTIFIC TIME SHARING & BATCH CONCURRENTLY 

16 TERMINALS - LOCAL ANO/OR REMOTE 
USASI FORTRAN IV 
VIRTUAL MEMORY 

1& D BANKS OF 131K 
FILE HANDLING 

TDS 1255 

--
I-fJ[;I-fE'" 
P"'!LE Pffii=CPtJlJ~NLE 
Pt~T!O 

If you are a user of more than 6 time-share ter­
minals, you should have your own time-share 
computer system. If you are paying more than 
$3500 per month, you should call TDS at AC 
512-926-7770. 

SEE US AT SJCC BOOTH 26009-26012 

TRACOR DATA SYSTEMS 
6500 Tracor Lane Austin, Texas 78724 
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How to build a portable 
.C ... ···· n ......... T··.··. ·.·.··.·.,te···· r··m.·.· .. I-'n" a· . I . Electronics.W.etendto.·take.th,es.·efo.r .. g.rantedbec .. allse . n···· . .. .. when we made our portable we took the guts 

right out of our MRD-200 readout display. You may 
have a problem here. 

A piece of cake .. First,youestabl.ish your goals. You 
wanta full-scale computer terminal that plugs into 
an ordinary outlet, uses anordinary telephone and has 
fu lIeditin 9 controls. You want it to be simple, 
quiet, rugged,fullycoJ1lpatible with Teletype* systems 
and you wantto be able to carry it easily. Also, you 
need one modeUhat will display 512 characters and will 
selHor about $3200;anotl1er model thatwill 
display 1024 characters and will sell for about $3700. 

Pon'tdespair.We know ltcan be done. 
Here'swhat youneed: 

AnacQusticcpup~erthatis1 0 times better than 
anyth ingaround~onethatcanoperateon· 40 dB 
a~tenuatedlines inhalfduplex. You'll have trouble 
finding this because we're lheonlyonewho 
makesil. Alsoj'you'dbetter use Cornph3te acoustic 
shieldingbecauseyour terminal is going to be 
used in a lot of noisy places. 

*Registeredtrader'narkof Teletype Corporation 

Now you'll wanta CRT. Geta proven commercial 
TV monitor. It will buy you a lot ofreliability and let you 
use TV raster techniques whichmakeforsharp, 
legible characters. You might also consider using black 
characters on alight backgroundande. page format 
fordisplay.·Both drastically reduce eyestrain. 

Then you'll need a heavy duty keyboard, because the 
terminal is goingtobetakinga pOlln~ing.Sofind 
one thalis sOlidstate,rugged andean take extremes of 
temperature. Better buy the best available. 

Suppose you drop iti,n a puddle . .This[~ npt 
reco mmended,bu!no matter. The frame is all of 

. cast magnesiumpart~.lfsfullygasketedand 
.'weatherproofed. Iheret $ ascuffMproof vinyl finish 
theout$ide.T~e keybpard travels onjam-proof 
nylon bearingf;' 9ircu it boards float on foam . pads and 
are clamped into a locked position. 



_ .. _---­---------------_._--_ .. -.-.. ---.------- n,", "·U'AW~~W,.y/V.~''' ••• .,.,~~ 

. "'U'_'-""'''''''<'_'~'''''Wu'''~~n 'n~"""""""""",,,,",,~,,,,,~,,,,<y.,.;,,, ...... ,W_ 

Piano movers need not apply. After you put all these 
components together in a self~contained carrying case, 
your terminal will weigh 30 pounds and will measure 
6" x 17" x 22", You can slide it under your airliner seat. 

So who needs it anyway? That's what they said abo~t 
the telephone; Nobody needs it or everybody does, 
depending on yourviewpoint. Take the traveling 
salesman whq sells from inventory. Consider what 

$ee a demonstration at SJCC. 

----

remote, mobile access to a computer would do for him 
for ctiecking credit, inventory and closingsn order 
on the spot. Then. there'sthe scientistworkingin the 
lab. the engineer at the cqrstructionsite, the 
programmer working~a~ home, the time sharingsaleslllan. 

And On andon.Alotof A DS 
people would use your •... ~, , '.' ' 
portable terminal. 4f? .' < ., 

If you canbuildone. 
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news briefs ... 

who has conceived it as a "total re­
source" company. Its computer man­
agement division will have its own 
president, Paul Osborn, who formerly 
headed his own computer operations 
company. Yaconelli has recruited di­
rectors from Data Industries, Hewlett­
Packard and TRW ... With a plan to 
offer time-sharing, batch processing, 
and software capability to users 
throughout Australia, and eventually 
in New Zealand, Computer Sciences 
Corp. has joined hands with the Aus­
tralian Mutual Provident Society, that 
country's largest life assurance organi­
zation, to form Computer Sciences 
Australia, with facilities scheduled at 
Sydney, Melbourne, and Perth (to 
take advantage of the mining industry 
business) ... Credit card readers for 
both industrial and retail use will be 
provided by Athena Systems, Inc., out 
of Bedford, Mass. They say the read­
ers will be inexpensive enough to be 
used at gas stations, airline counters, 
and department store stations ... In­
novative Products, Inc., is the name of 
an L.A. area company formed to make 
LSI test equipment. Its president is 
William Knebel; formerly engineering 
product manager for Litton Data Sys­
tems Div .. : . Although actually 
founded a year ago, Micro Computer 
Inc., North Hollywood, Calif., has just 
announced its formation after moving 
to a new facility to make space for its 
first product, a numerical control sys­
tem for machines ... Campus­
developed computer programs will be 
packaged, marketed, and installed by 
Hygain Technologies, Inc., Westport, 
Conn. The first two, SYSTEL (time­
sharing for the 360) and SYSMAC (man­
agement control over multiprogram­
ming os/360) were developed and 
tested over two years by an un­
specified Ivy League university ... In 
Richmond, Va., four ex-IBMers have 
hit upon a simple expedient in calling 
their new organization The Computer 
Company. It will "assist businesses in 
maximizing and optimizing their uses 
of dp equipment" in time-sharing and 
facilities management ... 

mergers, acquisitions ... 
Deciding that the pooling of interests 
going on in current mergers is getting 
too swampy, the Accounting Princi­
ples Board of the American Institute 
of Certified Public Accountants has 
recommended a stiffer set of rules for 
companies who want to get together 
and look as good as possible while do­
ing it. The new conditions would be 
reflected in the altering of earnings 
and total asset figures that the board 
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feels are now often unrealistic to the 
actual situation. And companies that 
are born only to merge immediately 
wouldn't carry the advantages along 
with them that they have enjoyed un­
til now. Comments on the proposed 
new principles will be received until 
May 15, when the Board will take a 
final vote, which will have the effect of 
formally binding industry to whatever 
decision it makes. If the new regula­
tions go into effect, they will be ap­
plied to mergers initiated after June 
30 ... Meanwhile the effects of the 
action aren't immediately apparent: 
Philip Diamond Enterprises in the 
L.A. area, has just been formed to fur­
nish management counsel specializing 
in mergers and acquisitions in the 
electronics-industrial fields. Diamond 
was formerly a top executive for two 

. electronics companies Coor-
dinated Computer Concepts, Inc., 
N.Y.C. dp specialist for the garment 
industry has acquired Grotel Adjust­
ments, Ltd., a nationwide collections 
firm which services the apparel and 
other trades ... KBM Data Systems, 
Inc., Atlanta-based computer service 
company, has acquired Computer 
Control Corp. of Miami, giving it 
more than five times its former service 
capacity, with a Honeywell 2200 and 
an inventory control system thrown 
in. KBM operates a nationwide stock­
broker information system 

Brodsky, Hopf & Adler Technical 
Services, Inc., specialists in air termi­
nal design and planning, have tenta­
tively agreed to become part of Com~ 
puter Data Enterprises, Inc., Jenkin­
town, Pa. CDE concentrates on dp sys­
tems for the air/transport industries, 
has proprietary and time-sharing sys­
tems software ... Texas Scientific 
Corp., Houston developer of an al­
phanumeric cathode ray tube display 
system, is merging into Digicon, Inc., 
which conducts international seismic 
data collection (in Bari, Italy, and Sin­
gapore) ... Another Houston firm pro­
viding technical services for oil and 
gas customers in seismic exploration, 
First Business Computing, has sold a 
45 % interest to Aquitaine Oil Corp. 
... And in Dallas, H. J. Gruy Associ­
ates, Inc., and Gruy Management Ser­
vices, Inc., which provide geological 
engineering and computing services 
to the oil industry, have been acquired 
by Tracor Computing Corp. of Austin 
... Systems General Corp., L.A., has 
acquired Dealers Exchange, Inc., a 
new-car exchange information system 
operating in 20 U.S. and Canadian cit­
ies, and Electromec Computing and 
Technical Services, which has pro­
vided computer and graphic services 
to the San Francisco bay area for 15 
years. A third.firm on SGC'S acquisition 
schedule is Coordinated Data Sys­
tems, Inc., an L.A. marketing organ i-

Th~ ':Car 54 Where Are You" days are over. This San Francisco police officer is sending 
~ dIgItal message to a command and control unit installed in a headquarters dispatch­
I~g center that. processes calls for assistance, dispatches patrol cars, and provides a 
VIsual status dIsplay of all cars in an area. The control unit and the equipment in the 
c~r are p~rt of a system developed by Sylvania's Sociosystems Laboratory in Mountain 
VIew, Calif. It can handle 100 data transmissions in the same time it takes for one voice 
message and can be expanded to include a car locator system that automatically keeps 
track of the exact locatIon of every patrol car. San Francisco police are testing the unit 
under a gra~t fr0l"!' .The La~ Enforcement Assistance Administration of The Depart­
ment of JustIce. DIgItal equIpment has been installed in 20 cars so far. The complete 
system will be operational in June. 
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What're they fighting? 
Our patented Delta Control. 
(That may sound like a put-on 
but it isn't, it's built in and it 
saves you time and money every 
step of the way.) It works this 
way. Instead of moving one step 
for every command, UCC Graph­
ic Systems' plotters move up 
to 1023 steps in X and Y from a 
single command. We stole a 
march on CalComp and they're 
trying to catch up-by adding a 
computer and thousands of dol­
lars to the price. (I ncidentally, all 
UCC plotters feature Delta.) We 
also offer system versatility. For 
instance, only UCC plotters can 
handle mag tape, paper tape or 
punched card inputs. And com­
puter extra or no, we're the only 

ones with programmable step 
size and speed control ... with 
plot interrupt. 
Our software is free. Absolutely. 
Another UCC "built-in" others 
would charge you thousands 
extra for. And follow through. 
Our sales and service people. 
knpw what they're doing and 
we're nation wide. Oh, one other 
thing. We can deliver in 30 

. days. 
Nobody else can make all the 
above statements. And it won't 
cost you a dime to make us back 
them up. Call our demonstration 
center collect. (213) 781-7100. 
Ask for "Demo Service". Or 
write UCC Graphic Systems 
Division, 14761 Califa Street, 
Van Nuys, California 91401. 

(and hope you won't notice the difference) 

UNIVERSITYCCIVIPUTING CCIVIPANY 
GAAA-I/C SYSTEMS DIVISION First; in Business Graphics 
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news briefs ... 

zation ... Serendipity, Inc., systems 
analysis and software company, is ac­
quiring Geolabs, Inc., both also in the 
L.A. area. CompuCom Inc., a Dallas 
company which has been developing 
computer programs for restaurants, 
has been purchased by Happy Bud­
dha Junior, Inc., a Tulsa, Okla., dis­
penser of Chinese food ... Com­
Share, Inc., Ann Arbor, Mich., and 
Computer Complex, Inc., Houston, 
have agreed to call it a non-merger. 

• System Development Corp. has 
dropped its time-sharing venture after 
six months of operating centers at 
Santa Monica, Calif., and Falls 
Church, Va. There just weren't 
enough takers. But information sal­
vaged from the experience shows, 
says SDC'S commercial systems divi­
sion manager. Robert Hamer, that 
there is greater interest in setting up 
specially designed systems tailored to 
the individual customer. This SDC 
plans to do through its commercial 
data management system, with em­
phasis on facilities management and 
specialty software. 

• The internationalist of the IBM 
founding family, Arthur K. Watson, 
has been nominated as ambassador to 
France. Chairman of IBM World 
Trade Corp., he has been with that 
subsidiary since it was formed in 
1949; it now employs 15,000 people 
in France and has two plants there. 
Although he has never held a govern­
ment position, Watson has always 
been concerned with international 
affairs, from the time he majored in 
that subject at Yale. He holds the 
French Legion of Honor, has been 
recognized for various contributions 

- to international commerce, and is mul­
tilingual ~ French, Spanish, some 
German. Should the conflict-of-inter­
est question arise because of IBM'S 
French holdings, he could presumably 
put his portion in trust for the duration 
of the appointment. If confirmed, he 
will succeed Sargent Shriver, who is 
quitting the ambassadorial post to re­
enter domestic politics. 

• Fourteen years and seven children 
after he joined IBM, John F. Sitar and 
five fellow employees set forth upon 
White Plains, N.Y., a second firm with 
"business" as its middle name: Corstar 
Business Computing Co. The intent is 
to provide consulting in the area of 
management information systems. 
The group worked as a team under 
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Sitar's direction while at IBM, devel­
oping two large marketing-oriented 
MIS'S. Now they've moved a few 
blocks away to go it on their own. 
They're billing themselves as problem 
solv~rs who can create MIS's from ex­
isting vertical systems of user firms 
(such as accounting, inventory, pro­
duction, etc.) by abstracting the "man­
agement-oriented" information to 
form a "picture of total company oper­
ations." Or, Corstar can start from 
scratcQ. and do complete MIS design. 
The firm concedes its best sales pitch 
will be successful systems to point to 
(outside IBM). Since inception in Oc­
tober only "mini-contracts" have been 
won, but a couple of big fish were 
nearly on the hook at press time. 

• The character of software houses is 
in doubt, if we are to believe Michael 
J. Neuman, vp, System Interaction 
Corp., whose firm has been forced to 
drop publication of a planned guide to 
software houses called "Software 
Contractors: Credentials and Capa­
bilities." Neuman claims that re­
sponses to announcement of the serv­
ice were good, but his firm was unable 
to obtain reliable information from the 
software companies. Investigation of 
software houses found instances of re­
porting of contradictory sales figures, 
fee schedules, and technical abilities. 
Staff make-up and strengths were also 
misrepresented, "often dramatically." 
"It is obvious," said Neuman, "that the 

software industry has not yet matured 
enough to be candid about its own 
character and capability." 

• Of interest to those in the field of 
data processing systems and manage­
ment are individual awards of $2,000 
made available annually by The Data 
Processing Management Association's 
doctoral candidate research grant 
program. Grants are made to ad­
vanced doctoral candidates at accred­
ited graduate schools who are ready to 
devote full time to their dissertation. 
Another prerequisite is that the doc­
toral committee must have already 
been appointed by the university and 
the proposed research, including con­
tent and methodology, must have 
been approved by the DPMA commit­
tee. May 1 is the deadline for filing the 
applications and the forms are availa­
ble from DPMA'S International Head­
quarters, 505 Busse Highway, Park 
Ridge, Ill. 

,. Hewlett-Packard's Data Products 
Group has upgraded its customer sup­
port with establishment of seven r~­
gional data centers staffed by systems 
analysts, systems engineers, and staff 
engineers and equipped w~th some $2 
million worth of the company's new­
est computers, peripherals, and spe­
cialized instrumentation systems. The 
centers will' provide: such pre-sales 
support as equipmenf demonstrations, 
systems analysis, benchmark program-

Mrs. Voloria Drew, project clerk for the Watershed Systems Development Research 
Unit of the Department of Agriculture Forest Service, is not playing with a Ouija board. 
She is using a Datagrid Digitizer developed by The Bendix Corp. to trace information 
from a forest area chart and feed it into a computer. The Forest Service is using the 
Digitizer to record information on mountain watersheds. Once fed into a computer and 
placed on tape, the information can be stored, analyzed or reproduced as needed. The 
Service is developing an information system that will enable foresters to determine in 
advance the effects on the watershed of various land uses. 
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From Tel-Tech 

two new 
multiplexers 

Full contention ... total traffic monitoring 
.. . proven reliability 

Over a year ago, Tel-Tech introduced the TTC-1000 
Concentrator. Several hundred are on-line today. 
It has proven utterly reliable and is practically 
maintenance free. Ask a user.' 

Now Tel-Tech proudly introduces two new 
models ... the TTC-2000 and TTC-3000. Both em­
body the proven technology of the TTC-1000. With 
this range of l!nits you can select the multiplexer 
with the precise features you require. 

TTC-2000 Concentrator ... The ideal unit for point­
to-point communications networks. Gives you 
basic simplicity and flexibility for changing re­
quirements. Individual channel indicators show 
system traffic and verify the availability of channels. 
Multiplexes 2 to 38 channels. ' 

TTC-3000 Concentrator ... Provides full conten­
tion. Ideal for a network where the load shifts from 
city to city at different times of day. It allows mUl­
tiple cities to contend for up to 38 channels on a 

single phone circuit giving you more efficient use 
of your computer. 

With both models, you can intermix data speeds 
... connect to any terminal ... have built-in 
modems ... and choose from a host of industry­
first options. And you'll like the price too. Delivery 
is quick and engineering support is alert and re-
sponsive. . 

Call or write for information. 

TEL-TECH 
CORPORATION 
TELECOMMUNICATIONS 
TECHNOLOGY 
9170 Brookville Road 
Silver Spring, Maryland 20910 
Phone: (301) 589-6035 

Also ask about Tel-Tech's line of Bell compatible modems ... TT-103, TT-202, TT-201. 
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WHAT'S A U/ON? Only the most flexible and economical 
computer interface system ever developed for the 

IBM 1130 . .. the LOGICON INPUT t OUTPUT NETWORK. 

OUR UION IS READY TO ROAR. How do you 
measure economy? No matter how sophisti-

catedyour application, Lit ON can be 
installed at a cost that is so considerably 

less than that of any other so-called 
multi-purpose 1130 interface 

system that you have to see it to 
believe it. Plus, Lit ON offers a 

combination of off-the-shelf 
availability and flexibility 

OUR UION ALSO PURRS. The purchase price of L110N 
includes supporting software that is guaranteed to be free from 
programming errors, and that operates with the 

that no other 
system can 

match. 

IBM Disk Monitor. 
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So if you feel caged, call Lee Eckert collect or write him today. 
Get a LI/ON and be a tiger. 

lOGICON 

LOGICON/255 West Fifth Street 
San Pedro, California 90731 
Phone (213) 831-0611 

LOGICON'S OTHER OFFICES ARE LOCATED 
IN SAN DIEGO AND WASHINGTON, D.C. 
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news briefs ... 

ming, and preparation of proposals 
and quotations. Post-sales support in­
cludes training of customer personnel 
in operation, programming, and 
maintenance of their system plus soft­
ware support and consultation. Time 
also will be,sold on center equipment. 
Some training and software support, 
such as standard software packages 
and two-week programming courses, 
is included in system price. The rest, 
says HP, is provided at "prevailing 
rates." 

• Honeywell has set up a new market­
ing force to sell peripherals; Thomas 
C. Munnel, formerly with the interna­
tional management consulting firm, 
McKinsey & Co., will head it up as 
director of OEM sales. Headquarters 
are in Billerica, Mass. Peripherals to 
be sold ;nclude 300- and 950-line-per­
minute printers, cartridge, 10-surface 
and 20-surface disc pack drives, card­
reading and punching equipment, 
and 7- and 9-channel magnetic tape 
units. 

• General Electric has taken its time­
sharing service south of the border -
way south with the opening of its first 
South American center in Buenos 
Aires, Argentina. The tenth center 
opened by GE in the past year, it is 
near the headquarters of Bull General 
Electric of Argentina. Official ceremo­
nies await the close of the Southern 
Hemisphere's vacation season. 

• Dr. Ivan Selin, acting assistant secre­
tary of defense for systems analysis 
until January 31st, and Charles o. Ros­
sotti, his principal deputy until that 
date, announced the formation of 
American Management Systems, Inc., 
a firm intended to provide "full and 
continuing consulting and software 
service" such as has not been available 
"outside the Pentagon." The firm's 
services include "identification of 
~anagement's needs for information 
and analysis as well as implementation 
of related computer software," and 
are aimed at serving corporations, 
state and local governments, and non­
defense federal agencies. 

• Late this month an edp trade mis­
sion will set out for Southeast Asia, 
captained by Werner L. 'Frank, senior 
vice president of Informatics, Inc. On 
the trip, sponsored by the u.S. Com­
merce Department, representatives 
from 10 manufacturers of edp equip-
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ment will explain current products, 
services, and packages at seminars in 
Taipei, Djakarta, and Singapore. 
Frank has been 20 years in edp, di­
rects Informatics' eastern operations 
from Bethesda, Maryland. Two more 
Southeast Asia missions are planned 
for late '70 and Spring '71. 

• The first examination for the title of 
"registered business programmer," 
under certification of the Data Proc­
essing Management Association, is 
scheduled for October 10. Appli­
cations to take it, however, must be 
filed by August 1. DPMA has been 
working since 1967 to devise a means 
of measuring the ability of senior pro­
grammer applicants. The exam 
evolved by its certification council 
will be given only once a year at 100 
locations, mostly colleges and univer­
sities, in both the u.S. and Canada. 
There are 150 test questions, requir­
ing 21;2 hours to complete. Categories 
covered are (1) principles of program­
ming; (2) meta programming systems; 
(3) problem-oriented languages (AL­

GOL, LISP, SIMSCRIPT, FORTRAN, and 
COBOL); (4) data processing system 
design; and (5) computational topics. 
There is no membership or educa­
tional stipulation for anyone desiring 
to take the exam, but a fee of $40 is 
charged. Application forms are availa- ' 
ble from DPMA headquarters, 505 
Busse Highway, Park Ridge, Illinois 
60068. DPMA also has been giving a 
test for a certificate in data processing 
since 1962. 

• The Mellonics Systems Develop­
ment Division of Litton Systems, Inc., 
has opened an office in Australia with 
an instant manager, Tom Kirkpatrick, 
company man who was already on the 
spot after completing a Mellonics as­
signment to program and implement a 
system of on-line control of locomo­
tives for the New South Wales Rail­
w'ays Dept. Kirkpatrick has stayed on 
in Sydney, where he will conduct 
simulation work on various transporta­
tion systems, including the bulk move­
ment of ore, which bulks very large in 
Australia's economy. 

shortlines ... 
Two Fujitsu computer systems from 
Japan, one mag tape and the other 
disc, have arrived in the u.S. and are 
alive and well at the new display cen­
ter of Automation Sciences, Inc., in 
Jersey City. The Facom 230-25 sys­
tems will be sold and serviced by ASI, 
a firm which has been dealing in con­
tract systems and computer program­
ming for seven years and also has an 
equipment leasing company in San 

Bernardino, Calif. ASI says it will give 
in-depth training and maintenance 
support to Facom users at no addi­
tional cost. Fujitsu makes a complete 
line of computer and peripheral 
equipment, from minis to maxis .... 
IBM has announced it will build a 
manufacturing plant in central Japan, 
near Osaka; it already produces the 
System/3 and models 20 and 40 inJa­
pan. . .. A microfilm publishing sup­
port program has been started by 
Dasa Corp., Andover, Mass., to pro­
vide microfilm indexing and editorial 
assistance. A portable microfiche 
reader, the PMR 50, will be available 
to support program in late summer .... 
A major price reduction on LSI memo­
ries has been announced by Intel 
Corp., Mountain View, Calif. Prices 
on the memories, employing MOS and 
bipolar technologies, have been low­
ered from 38% to 73%, because of 
high production yields .... The British 
National Computing Centre in Man­
chester has published two reports on 
computerized road transport plan­
ning, showing that a savings of $84,-
000 could be made in the English 
economy if computer methods were 
adopted. They are titled The Impact 
of Computer Techniques on Road 
Transport Planning ( 2) and Com­
puters in Vehicle Scheduling ( 1). 
Part of the British reluctance to use 
more efficient transport methods, say 
the reports, is due to failure of early 
plans which did not take into account 
low bridges, local early closing days, 
and unique loading problems ... A 5% 
increase in lease / purchase prices has 
been made by Sanders Associates, 
Inc., in display systems and in its 6000 
display data recorder. Sanders has ap­
pointed four regional managers in 
Boston, Dallas, Detroit and L.A. to su­
pervise its 26 branch and 38 field 
offices ... Timeshare Network Corp. 
has begun servicing the Massa­
chusetts, Connecticut, New York, 
New Jersey, Pennsylvania, Delaware 
and Washington, D.C., area from its 
New Jersey facility; and Dallas, Hous­
ton and Galveston from its Houston 
center. Its original Chicago t-s center 
still serves Illinois; Michigan, Indiana, 
Wisconsin and Iowa ... A basic agree­
ment has been made by 3i Com­
pany / Information Interscience Inc. to 
use the comprehensive data base of 
Engineering Index, Inc., a non-profit 
organization serving engineering so­
cieties, to provide EI with computer­
ized services. 3i also has been licensed 
by the American Chemical Society to 
provide"1' similar services for the 
Chemical Abstract Service. The com­
pany claims it is now the largest com­
mercial scientific and technical infor­
mation center in the world, processing 
information from more than 20,000 
journals reviewed monthly ... 
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THE SJCC 
CONFERENCE PARTICULARS 

Last year, DATAMATION 
said: "The 1969 Spring 
Joint Computer Confer­
ence will take place, we 
hope, in Boston from May 

14th through 16th. Initial phases in 
planning the conference were marked 
by confusion and disorganization, 
probably caused by the spiraling 
growth of the Joint Computer Con­
ferences. As one insider put it, the 
sJcc is 'entirely too big to be run by a 
volunteer committee.' " This year, we 
need only to substitute "1970," "Atlan­
tic City," and "May 5th through May 
7th," for an equally valid summation. 

The first sessicn noted for last year's 
SJCC was the panel on "Increased Dia­
log with Society," which turned out to 
have continuing impact after it was 
disrupted by the. Computer Profes­
sionals for Peace. This led to gestapo­
like measures being taken at the FJCC 
in Las Vegas, although the cpp appar­
ently wasn't about to travel en masse 
that far from its New York headquar­
ters. So the sJcc is without prepara­
tion for a cpp onslaught, despite the 
geographical location which will make 
it easy for them to attend. Watch for 
the fireworks. 

In keeping with the tradition that 
JCc's never repeat the mistakes of the 
immediately preceding JCc, registra­
tion procedures have been streamlined 
(see March, p. 153), while no prepa­
rations have been made for whatever 
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disruption the cpp may be planning. 
(They weren't in Vegas, right?) May­
be it would be easier to end the war. 

registration 
"Remote registration" will be held 

at the Shelburne, Dennis, Deauville 
South, Holiday Inn, and Traymore ho­
tels in addition to the Convention 
Center where most of the technical 
sessions will be held. It's a good thing, 
too. There have been wild rumors cir­
culating that as many as 50,000 may 
attend the conference. Also, the fact 
that the technical program does not 
start until Tuesday afternoon should 
make both registration and transporta­
tion easier to arrange. 

The theme of the conference is "The 
Computer: Gathering Force of the 
Seventies." In keeping with this idea, 
the committee attempted to obtain 
President Nixon as the keynote speak­
er, but a spokesman replied that Nixon 
does not waht to address limited audi­
ences, and only intends to speak 
through direct national media. Agnew 
was approached next, but he too de­
clined. So, lacking a suitable national 
political figure, Sam Wylie of Univer­
sity Computing was commissioned for 
the role. At press time, an astronaut 
was expected to agree to give the ban­
quet address. 

technical program 
An unprecedented 15 panel sessions 

and seven paper/panel discussions are 
scheduled. If you were thinking about 
catching up on the latest later by read­
ing the Proceedings, papers from the 
10 formal sessions published therein 
aren't going to give you a good sum­
mary of what really happened. In 
other words, you had to have been 
there. 

Many of the industry's biggies will 

participate in the program, and the 
theme of the show is carried forth by 
those in the know: Now that we've got 
the technology, what are we going to 
do with it? Although the "social impli­
cations" of computers seems to be an 
unpopular subject with those working 
in the technology these days, the trend 
toward humanization of our wbrld is, 
certainly, the gathering force of the 
'70's. 

A large percentage of the session 
chairmen have written short articles on 
their sessions for DATAMATION. These 
appear in the Session Summaries in 
this section, and they should give you 
a good idea of what sessions will be of 

Harry l. Cooke RCA Laboratories 
General Chairman 

DRTRMRTION 



interest to you. The official conference 
program booklet will not be made 
available prior to the show. Although 
the' hardware session was cancelled 
because of lack of competent papers, 
within the other sessions you will find 
a broad range of state-of-the-art offer­
ings. It looks as if this is one of the 
most interesting technical programs 
ever scheduled for a Jce. 

the exhibits 
Yes, there will be exhibits. But all 

we've been able to find out about the 
official ones is that approximately a 
thousand 10' x 10' booths will be 
housed on two levels at the Conven­
tion Center. Unofficially, Comsyst, of 
San Mateo, Calif., has contracted for 
an ocean liner-to be anchored just off 
the boardwalk-and is offering exhibit 
space at slashed rates ... probably 
because none of the three classes of 
accommoda tions allows for more than 

The Boardwalk. 
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photo display exhibits. But it sounds 
like fun. 

We presume, too, that there will be 
ladies' and other special activities. 

the setting 
Atlantic City is an advantageous 

setting for a Jec in that it lacks dis­
tractions-you'll have to find your en-

Atlantic City, N.J., site of the 1970 Spring Joint Computer Conference. 

tertainment at company suites, and 
liquor will be needed for atmosphere. 
Don't let the beautiful coast line (pic­
tured) fool you; a close-up would re­
v,eal the peeling paint. Nevertheless, 
Atlantic City is one of the few spots 
that can accommodate the thousands 
of people and the hundreds of exhibits 
that now characterize every Jee. And 
the somewhat-out-of-the-way setting 
may also serve to keep away those 
annoying students who hang around 
asking embarrassing questions and 
aren't in a position to buy anything 
yet. The R.E.S.I.S.T.O.R.S. of Princeton, 
N.J., will be back again (another 
group that wouldn't travel all the way 
to Nevada), lmd will present some 
technical sessions ... just to make sure 
we big guys don't get the idea we're 
smarter than the kids. 

Don't forget to send home some 
saltwater taffy. • 
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At 400 characters a second, 
the loudest sound you can hear 

is the conversation 

The new Motorola MTP teleprinter may 
be the quietest machine on the market. 

But silence isn't all we've got to offer. 
Stay with us for a few paragraphs 

and you'll see what we mean. 

No ink. No toner. No ribbon. 
The MTP employs a patented electro­
graphic printing process. Characters 
are formed by continuously-moving 
print heads in contact with contin u­
ously-moving, current-sensitive paper. 
The printout is clean, dry, permanent. 

The continuous-motion print action 
gives the MTP extraordinary reliability. 
The idea seems contradictory, at first. 
But when you think about the wear and 
tear of start-stop mechanisms, the logic 
emerges. Visualize the pounding of a 
piston aircraft engine as opposed to the 
smooth spin of a jet. You've got the 
picture. 

A communicative machine. 
The MTP can be interfaced to a com­
puter or communications network in 
any of several ways, all of them quite 
uncomplicated. The basic model ac­
cepts a dot-matrix input. either directly 
from a processor or through an 
USASCII-to-dot-matrix IC chip. If 
you'd prefer direct 7-bit USASCII 
input. we'll supply the printer with a 
built-in 2-character buffer and ready­
strobe interface. For dedicated com-

See us in Alcove BB at SJCC 
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in the next office. 

munications service, we've got a model 
with a 200-character buffer and inter­
face for a 202C data set or equivalent. 

It's worth noting that the printer em­
ploys Motorola High Threshold Logic. 
M HTL provides extremely effective 
noise rejection, which is nice to have 
under any circumstances, and abso­
lutely essential in most industrial en­
vironments. 

Symbols. And Urdu, too. 
In the USASCII mode, the MTP pro­
duces 63 printable characters. Char­
acters are structured on a 7 x 5 dot 
matrix, which gives a character size 
equivalent to 1 O-point type. With ap­
propriate computer software. you can 
have the dots form esoteric symbols, 
Japanese· ideograms-or the Arabic 
alphabet of the Urdu language, for that 
matter. Practically anything is possible. 

The printout. 8~ inches wide, dupli­
cates beautifully on any conventional 
office copier or blueline machine. Page 
length can be any dimension up to 
the full capacity of the supply roll-
400 feet. 

Small package. Modest price. 
The MTP is about the size of an office 
typewriter. It can be installed any place 
where the temperature is between 40° 
and 100°F, the relative humidity be­
tween 0 and 90 percent. In other words, 
no coddling necessary. 

The machine can operate unattended. 
An automatic paper advance takes care 
of spacing between messages (you 
can switch this off, if you like, to elimi­
nate message separation). 

The MTP's price varies with the model 
and the quantity you order. The basic 
machine costs less than $4000, which 
ranks it as one of the great bargains of 
the moment. 

At least that's the way we see it. You, 
of course, will want to make your own 
evaluation. Our MTP brochure will 
help. Or perhaps you'd like a demon­
stration. Either way, drop us a line. 
Motorola Instrumentation and Control 
Inc., a Subsidiary of Motorola Inc., P.O. 
Box 5409, Phoenix, Arizona 85010. 

A note to OEM's. We're more than 
casually interested in working with 
you. Special packaging, chassis-only 
construction, private labeling, or any 
other options you may have in mind 
certainly merit discussion. Contact our 
OEM Sales Department. 

4690 
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PRODUCT PREVIEW 
ADVANCED SPACE AGE 
PRODUCTS, INC. 
Alexandria, Virginia 
The P-150 punches mylar/paper at 
speeds to 150 cps either synchronous 
or asynchronous. Levels are 5, 6, 7, 

i:J II 
;;L 

and 8 (11;16" to I"), and the unit is 
DTL and TTL compatible. It features 
solenoid sensing, read. after punch ver­
ification, and parity check. An alarm 
warns of end of tape, broken tape, or 
slack loop. Price is $2250; delivery 120 
days ARO. For information: 

CIRCLE 383 ON READER CARD 

A-MP .INCORPORATED 
Harrisburg, Po. 
The SYSCOM remote input terminal 
collects and transmits fixed and vari­
able data in computer-compatible for­
mat, and is designed especially f9f 
data collection applications that do 
not require the on-line information 
feedback capabilities of crt displays 
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and interactive terminals. This unit 
accepts fixed data from punched 
badge cards, variable data through a 
set of operator-adjusted slide switches. 
The terminal scans and encodes data 
for bit-serial transmission over custom­
er-furnished direct lines, or over exist­
ing telephone lines. Quantity price is 
about $500. For information: 
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-AMPEX CORP. 
Culver City, Calif. 
This vendor has long been in the stan­
dard size tape business, but its present 
offering is for the minimachine l~ne. It~ 
TMC cassette tape drive is a serial by 

bit dual track, read-after-write unit. 
Ai~ed at the OEM market, the TMC is 
priced at $550.00 in quantities. The 
drive has a recording speed of 12 ips 
and a recording density of 800 bpi, 
which yields a transfer rate of 9600 bps 
(just right· for data communications). 
The second track is a redundant record­
ing of the fit'st, so the total cassette ca­
pacity is 350,000 characters. For in­
formation: 
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APPLIED PERIPHERAL 
SYSTEMS, INC. 
HoustoJ1, Texas 
Source data collection requires several 
hardware components, a keyboard or 

other input de'vice, an 'intermedi~te re­
cording subsystem, and a central site 
collector. This vendor covers all the 
ba~es by building a DG-4 data entry ter­
minal (numeric keyboard with 13 8-bit 
words of buffet, a cassette recorder 
good for 6,000 words per side, ANSI or 
BCD code transmission at up to 100 
cps), a DG-103 acoustic coupler (300 
baud, Teletype or EIA or Olivetti inter­
face), and a central site DG-5 magnetic 
tape station (7- or 9-track, 556 or 800 
bpi, 440 cps incremental recording). 
The DG-4 is priced at $50/month, the 
DG-5 at $150. For information: 
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ASTROCOM CORP. 
St. Paul, Minn. 
There are three pieces of equipment 
needed for an automatic data sending 
phone call-an automatic dialer, a mo­
dem, and an automatic answerer. This 
vendor makes all three. The Astroset 
120 is the modem, but not the only one 
this company makes, just the newest. 
The 120 is a. 24-model series which 
operate asynchronously at speeds rang­
ing from zero to 1800 bps. The series is 
directly equivalent to Western Electric 
202 products. Unit prices begin at 
$600. 

The Astroset 701 is an automatic 
telephone answering device made to 
work with the Western Electric Direct 
Access Arrangement F57951. Its elec­
tronics are mounted in a rack size 
package, and it has an auxiliary chassis 
that mounts on the phone handset. 
Each set of electronics is capable of 
handling eight phone lines. Prices start 
at $2000. 

Finally, for dialing the phone there 
is the Astroset 708, which is a direct 
replacement for the Western Electric 
801 (except that it, too, can handle up 
to eight phone lines). Prices start at 
$3500. 

Deliveries of the pieces take from six 
to 10 weeks. For infonnation: 
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BENDIX CORP. 
Southfield, Mich. 
The Datagrid Digitizer System 70 can 
be used to prepare control tapes for 
virtually all N/ C artwork generators. It 
digitizes two-dimensional, printed lay­
outs with a basic system resolution of 
.001 inch. Over-all accuracy of the 
unit is .002 inch (rms), and maximum 
tra.cillg speed is 300 ips. Usable draw-

ing table area is 42x60 inches, with the 
work surface mounted on a pedestal 
base permitting tilting and height ad-
justing. , 

Digitizing is accomplished by posi­
ti~ning a free-moving cursor on a 
drawing on the table. The cursor posi­
tion is sensed by an array of electrical 
conductors beneath the surface of the 
table. The system has no moving parts 
except the cursor. Standard output is 8-
channel ANSI code to an ASR 33 tty 
which is included in the $19,800 price. ' 
Eight-channel EIA Rs-244 code is ac­
commodated optionally at $3,500 ad­
ditional. For information: 
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BRIDGE DATA PRODUCTS, INC. 
Philadelphia, Pa. 
Manufacturers building their systems 
around the System/3 will have a tool 
to provide their customers with the 
capability of reading both 80-column 
punched cards and the 96-column 
round-hole minicard used on the 3. 
End users will have the ability to read 
their old files and generate new ones 
on the new card form. The OEM prod­
uct to do this job is the 80/96 Multiple­
Card Reader. The device will read the 
round hole cards at a rate of 500 per 
minute, and the 80-column cards at 
300 cpm. 
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The trick is in the card magazines. 
Attaching the proper size card hoppers 
automatically causes the right sensor 
matrix to be selected. Quantity prices 
for the 80/96 are in the $1500 range 
for multiple card versions. Models to 
handle only one of the card size's run 
about $200 less in quantities. Unless 
using straight Hollerith from the large 
cards, the OEM vendor must provide 
the decoding. For information: 
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BUCODE, INC. 
Hauppauge, N.Y. 

An automatic loading, high speed tape 
drive ~s the latest from this company 
formed by ex-Potter Instrument peo­
ple. Its Model 20290 operates at 100 
and 200 ips and 1600 bpi. Electronics 
are also available for 800 bpi NRZI, 
1600 bpi phase encoded and qual 
(800 and 1600 bpi) density recording. 
Transfer rate ranges up to 320 KC. 

The automatic threading and load­
irig feature will handle IBM tape car­
tridges and industry compatible reels. 
Loading time is seven seconds. Re­
wind time for 2400 feet of tape is one 
minute. 

Bucode will be marketing all ver­
sions of the Model 20290 except for 

•..... ~ ..• 
~ 

those that are plug-to-plug compatible 
with the IBM 2420 (Model 5 and 7 
drives). These will be distributed by 
Data Processing Financial and Gen­
eral. 

The Modei 20290 will be available 
120 days ARc). Price for typical units in 
OEM quantities is between $13,000 
and $15,000. 

The company is also extending its 

previously announced Models 2010, 
2015 and 2017 low speed tape drives 
with the addition of 1600 bpi read/ 
write electronics. For information: 
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CIPHER DATA PRODUCTS, INC. 
San Diego, Calif. 
This line of synchronous tape trans­
ports comes with "limited electronics," 
which means that it will take an ORM 
to use them. Called the 0700 series 
(because they come with 7-inch tape 
reels), models will be available for 
handling 7 -track (200, 556, or 800 bpi 
or dual-density) or 9-track (800 bpi 
only) magnetic tape. Tape speeds go 
to 37.5 ips, and either read/write or 
read-after-write heads may be ordered. 
Prices for the 0700 series will be $2750 
for the 0707-1 or 0709-1 7-track and 9-
track read/write units, and $3500 for 
the corresponding 0707-2 and 0709-2 
read-after-write models. For informa­
tion: 
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CODEX CORP. 
Watertown, Mass. . 
Up to eight lines operating at 1200 
bps to 4800 bps can be hmltiplexed by 
the TM-8. The time-divisic;m multiplex­
or can interface to switched network 
modems like the Western Electric 
202C, and is completeJy transparent to 
EIA RS 232B conttol sign~ls. The de­
vice can be used in the transmission of 
any 5-, 6-, 7-, or 8.:.1evel code, and 

codes can be mixed. The TM-8 uses a 
4800 baud or 9600 baud modem for its 
transmissions; the manufacturer sug­
gests its AE-96 modem. The rack­
mounting unit is priced at $4000; de­
liveries take 30 days. For information: 
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COGNITRONICS CORP. 
Mt. Kisco, N.Y. 
This audio response unit is packaged 
in a free standing, multiplexed system 
called MARS (Multiplexed Audio Re­
sponse System). It consists of a multi­
plexed Speechmaker, an interface to a 
computer-PDP-8 family, the Sigma 7, 
Varian 620; and certain Honeywell, 
CDC and Burroughs machines-and 
data set interfaces for both. Between 
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PRODUCT 
PREVIEW. 

two and 47 communication lines may 
access the Speechmaker's stored words 
or phrases. Storage capacity of the 
photosensitive drum ranges from 31 to 
lS9 words or phrases. IIi MARS it is 
expected that specific responses will be 
framed by computer controlled selec­
tion of words from the stored vocabu­
lary. Base price for MARS is approxi­
mately $17,000. Cognitronics will also 
be showing the latest Speechmaker­
the Model 636-which will take IC log­
ic levels directly. For information: 

CIRCLE 393 ON READER CARD 

COMPUCORD, INC. 
Waltham, Mass. 
Compudette 1100, a cassette drive for 
digital recording, features a 5 ips 
hi-directional, incremental! continuous, 
read/write speed, a packing density of 
500 bpi (1000 bpi is optional), 20 
msec start/stop, SO ips rewind speed 
and 5000 bps maximuin transfer rate. 
The small 2.7 pound unit is designed 
for OEM application. Single unit price 
is $300 and quantity price (over 
1,000) is in the $125 range. Delivery 
time is 30 days ARO. For information: 

CIRCLE 394 ON READER CARD 

COMPUTER DEVICES INC. 
Cambridge, Mass. 
First product of this new firm is the 
Mini-Computer Console S310, which 
combines the keyboard and printer 
functions of the ASR 33 with the re­
cording and storage functions of the 
magnetic tape cassette. It uses the 
same subset of ANSI for compatibility 
with the 33, but employs two mag 
tape cassettes instead of a paper tape 
unit, providing a key-to-tape capabili­
ty. Nine different on-line and off-line 
configurations are possible: input from 
the keyboard may output on the print­
er only; printer and cassette; printer, 
cassette, and computer; or printer and 
computer. Input from the cassette may 
produce output to the printer only, 
printer and computer, or computer 
only. Input from the computer may be 
output to tape-only or printer-only. 

The keyboard has 53 keys, with 
electronic character interlock. The 
printer uses an impact printing 
mechanism, at a speed of 15 cps. Line 
length is SO characters standard, or 
120 characters optional. The cassette 
drives use 300-foot, 1.0 mil cassettes 
with lOOK character capaCity per cas­
sette. Speed is 300 cps for reading or 
writing. Operation is incremental by 
character. Interfaces available are for: 
PDP-S/I and -S/L; DDP-116, 416, and 
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516; Varian 620i; Computer Automa­
tion PDC SOS; and Nova. Its basic price 
is $3900; delivery requires 90 days 
ARO. For information: 

CIRCLE 395 ON READER CARD 

COMPUTER DIGITAL SYSTEMS 
Norristown, Po. 
The Model 9606 punched card reader 
feeds, reads and stacks 96-column 
cards at the rate of 1000/minute. The 
free-standing unit is designed as an on­
line input device with self-contained 
electronics and power supply. Input 
hopper has a capacity of 3000 cards; 
three output stackers each handle 650 
cards. Pockets can be used as either 
seiect or overflow stackers. One pocket 

can be used as reject stacker. Cards are 
fed, read and stacked serially, and 
punched information and column posi­
tion are detected by solar cells. (Fiber 
optics split a single light source.) The 
reader is modular to accommodate var­
ious interfaces, and the standard inter­
face is plug-compatible with the IBM 
System 360 multiplexor channel. An 
off-line sorter feature is available. Price 
with interface, reader logic and power 
supplies is about $10,000 ($5000 
without the. interface). For informa­
tion: 

CIRCLE 396 ON READER CARD 

COMPUTER-LINK CORP. 
Burlington, Mass. 
The PT-1600 Disc Pack Tester is avail­
able in two configurations: one han­
dles both six-high, 1316-type disc 
packs and II-high, 2316-style packs, 
while the other handles only one or the 
other type. The units are intended for 
use by both manufacturers and users, 
and will test all IBM-compatible disc 
packs. Price for a single type of disc 
pack capability is in the $50-60K 
range, and about $SOK for a unit to 
handle both sizes of disc packs. For 
information: 

CIRCLE 397 ON READER CARD 

The Model 200 dual density magnetic 
tape evaluator is equipped to clean 
and test tapes at SOO bpi (NRZI), or 
1600 bpi (phase encoded) at the turn 
of a switch. Recalibration and adjust­
ment when changing densities is said 
to be eliminated. The unit is intended 
for tape libraries that are undergoing 
transition to high density tape opera­
tion and must check tapes at both SOO 
and 1600 bpi. Its price is $7,400. For 
information: 

CIRCLE 398 ON READER CARD 

COMPUTER LOGIC SYSTEMS, INC. 
No. Biilerica, Mass. 
The CLs-1S general purpose IS-bit 
minicomputer is the first product of 
this year-old firm. The machine is in­
tended for OEM'S and is priced at 
$7500 in quantity. Memory cycle time 
is 960 nsec, and memory is 16K ex­
pandable to 32K. The machine has 15 
hardware registers, of which eight are 
accessible to the programmer. It is 
claimed to be the first minicomputer 
with fully usable multi-accumulator 
architecture. 

Seven addressing modes are used, 
including direct addressing to the first 
1024 memory locations, indirect ad­
dressing through the first 1024 loca­
tions, direct indexing by accumulators 
two or three, and direct control of the 
push-pop register. Indirect addressing 
may be to any number of levels with 
indexing at any or all of the levels, 
again by accumulators two or three. 
Each indirect address, with or without 
indexing, takes one cycle. Arithmetic 

operations are performed in parallel, 
binary, fixed point, and two's comple­
ment. 

The priority interrupt structure is 
fully automatic and nested. There are 
eight external priority lines and five 
internal interrupts. Interrupts can be 
enabled and disabled· under program 
control. Each interrupt causes an in­
direct branch through a dedicated 
memory location. A direct memory ac­
cess channel provides peak transfer 
rates of over one million words per 
second between a peripheral and 
memory. The cpu responds to a device 
requesting use of the DMA channel 
within 960 nsec. Delivery of the CLS­
IS requires 90 days ARO. For informa­
tioh: 

CIRCLE 399 ON READER CARD 
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COMPUTER TRANSCEIVER 
SYSTEMS, INC. 
Paramus, N.J. 
Any tv can become a crt data display 
screen with the attachment of an 
Execuport 220TVT, a scan converter 
that takes its inputs from a Teletype. 
Up to 800 characters can be stored or 
displayed by the device in up to 20 
lines of 40 characters each. The con­
verter accepts full ASCII code and dis­
plays compressed (64 characters) 
ANSI. EIA RS 232B interfaces are used 
between the tty and the TVT and be­
tween the TVT and dataset. 

A similar unit, called the 220TV, 
links a tv with an Execuport 300 ter­
minal. Like the TVT, it can drive up to 
15 display screens, making the tele-

typewriter terminal into a crt terminal 
or into a driver for a larger display 
system. Features include a roll capabil­
ity and a cursor. Unit prices are about 
$1500 and deliveries take six weeks. 
For infor~ation: 

CIRCLE 310 ON READER CARD 

DAEDALUS COMPUTER PRODUCTS, INC. 
North Syracuse, N.Y. 
The company is adding the option of 
tape data storage for its Model 711 

remote batch Programmable Data 
Terminal. The Model 119 magnetic 
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tape controller permits 9-track, 800 
bpi read/write at 5 ips. Rewind speed 
is 96 ips. Average purchase price for 
the 119 is $10,000. Delivery is 80 days 
AHO. For information: 

CIRCLE 311 ON READER CARD 

DATACRAFT CORP. 
Ft. Lauderdale, Fla. 
This 24-bit computer is aimed at appli­
cations requiring real-time control with 
complex calculations. It is the second 
computer in the company's line, and is 
rated at roughly 60% of the price and 
60% of the speed of its predecessor. 
The machine has a l-usec cycle time 
and requires about 1.2 usec to perform 
an addition. Its 8K core (expandable 
to 64K) has a cycle time of 1 usec and 
an access time of 350 nsec. 

The 6024/3 also has hardware 
implemented multiply, divide, and 
square root functions, plus five 24-bit 
registers, three of which may be used 
for indexing. Its maximum data trans­
fer rate is one million words/sec. The 
basic unit has four levels of interrupt 
and one 8-bit buffered data channel; 
this unit can be expanded to handle 32 
interrupt levels and 14 concurrently 
operating channels. An optional Sci-

entific Arithmetic Unit is also avail­
able, which implements double-preci­
sion floating-point arithmetic (an add, 
subtract, or multiply in 14 usec). In­
structions provide for word, byte, dou­
ble word, and (optionally) bit manip­
ulations. 

Supplied software includes FOR­
TRAN IV math routines, hardware 
test routines, and a modular Resident 
Operating System. The ROS has a link 
loader, Ilo, operator communications, 
job control and on-line debug modules. 
Compilers and other operating systems 
are optional. The DC 6024 sells for 
$32,800 without options. An ASR 33 
Teletype is suggested for basic I/O, but 

not included in the price. For informa­
tion: 

CIRCLE 402 ON READER CARD 

DATALlNE, INC. 
King of Prussia, Pa. 
The .Model 3064-M is a digital impact 
strip printer nine inches long, weigh­
ing four pounds, designed for applica­
tions in which size and weight are 
significant. It can receive information 
without query when interfaced with 
remote computer or communications 
center. It prints up to 30 cps asyn­
chronously in a 64-character ANSI sub­
set font (full alphanumeric plus sym­
boIs) with a corresponding 6-bit code. 
Options include serial or parallel data 
buffer register, serial data buffer regis-

ter with autoprint command, external 
paper advance, autos tart operation 
using carrier control, code conversion, ' 
and a heater. Stahdard units are avail­
able for operation from .12-, 24- and 
48-volt power source. Dateline also 
offers a desk-top model: Mode13064-C 
(slightly smaller, but the same specifi­
cations). Unit price is $615; quantity 
prices are as low as $460 (including 
ANSI electronics, power supply and 
case). For information: 

CIRCLE 403 ON READER CARD 

Dataline also plans to introduce at the 
sJcc its 3064-DT Portable Terminal 
designed to offer portable two-way 
data communications capability. It has 
a full keyboard for data entry, and a 
Model 3064 strip printer for hard-copy 
printout of received and transmitted 
messages. An internal modem provides 
full- or half-duplex operation with 
either acoustical or data-access con­
nection to telephone facilities. It is 
fitted in a standard attache case, 
weighs less than 25 pounds, and costs 
under $1000. For information: 

CIRCLE 404 ON READER CARD 
(Continued on p. 245) 

243 



Yon can increase product yield today ... 
ask about the performance of the SPC-16 

industrial automation computer. 
SPC-16 gives you big computing power, accuracy, reliability and pro­
gramming simplicity ... It's specially designed to work in industrial 
environments. 

You can reduce your operating costs, incre"ase the yield of better 
quality products ... you can get your products to the market faster. 
And you can serve more markets with new levels of reliability. 
And the SPC-16 is supported by expert consultation, systems engi­
neering, programming and customer training services. 
If you make, move, test or count, SPC-16 is your automation worker 
... ask about its performance today. 

Ask about other low-cost computers in the GA family. The SPC-12 for less than $5000. System 18/30 for under $20,000. 

f'iiir GENERAL AUTOMATION, INC. 
~ Automation Products Division 

706 West Katel/a, Orange, Calif. 92667 
(714) 633-1091, TWX 910-593-1601 

CALIFORNIA 
Los Altos, (415) 941·5966 
TEXAS 
Dallas, (214) 358·0271 
Houston, (713) 774·8716 
ILLINOIS 
Des Plaines. (312) 298·4650 
(California G.A. Corp.) 

OHIO 
Cleveland. (216) 351·2275 

GEORGIA 
Atlanta, (404) 261·6203 

PENNSYLVANIA 
Kine of Prussia, (215) 265·6525 

MARYLAND 
Silver Sprinl. (301) 593·6010 

CONNECTICUT 
Stamford. (203) 325·3883 

MASSACHUSETTS 
Waltham, (617) 899·6170 

INTERNATIONAL 

G. A. I. 
24 Bvld. de l'Empereur 
Bruxelles, Bellium 

G. A. Ltd. 
Wren House, Portsmouth Rd. 
Esher. Surrey, Esher 65764 

See General Automation at S.J.C.C .. Booths 4401-4404 
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DATAMARK, INC. 
Westbury, N.Y. 
This 300 Ipm impact printer features 
something diHerent in a print mecha­
nism, an oscillating bar of type that 
passes over the paper from left to right 
and back and is struck by hammers in 
its travels. The mechanism is built for 
printing up to six-part forms and line 
widths up to 160 columns. 

The base model handles 132 col­
umns, but versions for 160-, 120-, or 
80-columns are also offered. The print­
er uses a 64- or 96-character font as 
standard and prints 10 characters per 
inch. Both nonstandard spacing and 

extended character sets (to 128 char­
acters) are available. Line spacing is 
six lines per inch standard, eight op­
tionally. Prices are given as between 
$12K and $14K. For information: 

CIRCLE 405 ON READER CARD 

DATA 100 CORPORATION 
Minneapolis, Minn. 
The 73-1 is designed to be plug inter­
changeable with Model 33 and 35 
Teletypes. The terminal is a desk-top 
crt display and keyboard interfaced to 
a communications line. It uses the ANSI 
character and code set and displays 
the 64-character upper case graphic 
subset of the 1968 ANSI standard. The 
standard display has four lines of 5x7 
dot matrix characters. The Model 73-2 
has 12 lines; the Model 73-3, 24 lines. 
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Characters are displayed either white 
on a black background or black on 
white. The keyboard has three sec­
tions: the alphanumeric keyboard du­
plicates the Teletype layout; the ter­
minal control and edit keys move the 
nondestructive cursor, repeat other key 
actions, clear the display, cause print­
out 011 the optional hard copy print­
er, and start transmission in the 
block/ edit mode; the optional numeric 
keyboard is an adding machine con­
figuration. 

The terminal operates in two modes. 
In the on-line mode, each character 
en tered from the key board is trans­
mitted to the computer, which re­
transmits it back to the terminal. The 
character received by the tenninal is 
stored in the MOS memory and dis­
played. The "send" key causes the 
data to be sent back to the computer 
in a block. The standard terminal con­
nection to an acoustic coupler or 103-
type data set is through an EIA inter­
face. The basic Interactive Display 
Terminal is priced at $3,400 in single 
quantities and can be leased for 
$100/month. For information: 

CIRCLE 406 ON READER CARD 

DATARAM CORP. 
Princeton, N.J. 

Either comparison or absolute value 
testing or both can be done with the 
Model 201 automatic memory core 

tester. Comparison testing employs a 
transformer to show any differences be­
tween a standard core and a test core. 
Absolute value testing measures the 
sense output at predetermined time 
and voltage. The Model 201 tests up to 
25 cores per second. Card program­
ming obviates the need for many knobs 
and switches, and a remote control box 
lets one operator control both the test­
er and the core handler from the same 
position when servicing the handler. 
The operator can reset all six of the six­
digit counters with one common reset 
push button. 

A 16-step program provides for a 
broad range of programming applica­
tions that require complex testing pro­
cedures .. The 201's price is $21,500; 
delivery, 90 days ARO. For information: 

CIRCLE 407 ON READER CARD 

DATATERM, INC. 
Levittown, Pa. 
This year-old firm is introducing its 
first four products .. The Model 35 
Typewriter Input/Output Terminal 
provides hard-copy tenninal capability, 
continuous-feed paper 15" wide for 

132 characters (or the normal 8W' for 
80 characters), and optional black/red 
send/receive discrimination. Available 
with built-in acoustical coupler, this 
Olympia electric typewriter includes 
the 128 ANSI characters, and all upper 
and lower case letters and standard 
typewriter symbols. Input and output 
are serial with Teletype interface, or 
TTL- and DTL-compatible. I/O rates are 
10 or 15 cps, and Dataterm offers full 
duplex, half duplex and local modes. 
Weight is less than 50 pounds, and a 
carrying case is available. Unit price is 
about $1800; quantity price around 
$1400. For infonnation: 

CIRCLE 408 ON READER CARD 

The sOT-100 Typewriter Terminal 
(send only) is a standard typewriter 
equipped with reed switch sensors that 
produce an 8-bit code compatible with 
most computers, data sets and cou­
plers. The unit is small, lightweight, 
produces hard copy, and can be used 
with an acoustical coupler as a remote 
input terminal. Sending speed is 10 
cps. Unit price is $450, and quantity 
price about $350. (Coupler is $800 
more.) For information: 

CIRCLE 409 ON READER CARD 
(Continued on p. 247) 
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S'CC is 

YOUR BIG . CHANCE 

Simple, reliable design 
No belts or pulleys, no duty-cycle 
limits! Direct reel drive from servo­
motor. Quiet operation. 

Precision tape guiding 
Optimum tape interchangeability with 
IBM tape systems, longer tape life. 

Complete front access 
Quick, easy maintenance; all subassem­
blies brought out of enclosure with 
mainframe of tape handler. 

Quick and easy threading 
Servo arms retract automatically for 
loading, less than 10 seconds threading 
time (even one-handed). 

Channel-by-channel electronic 
deskewing 
Positive tape interchangeability with 
IBM handlers; precise bit alignment 
on tape for reading on high-speed 
drives. 

Gentle, automatic tape 
unloading' 
Prevents damaging high-speed flap in 
rewind; makes leaders last! 

This handy check list will make it easier for you to compare low-cost 
magnetic tape systems at the Spring Joint Computer Conference. 
First, see the Wang Computer Products Mod 10 and Mod 7 at booth 
45014. Th,en look at the others; find out for yourself if they provide 
the essential prechecked qualities listed below. These qualities 
assure you of the performance, reliability, IBM compatibility, and 
ease of operation you need! 
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Direct plug-in to controllers 
Provides immediate replacement for 
most low-cost tape systems of older de­
sign, without system changes. 

Program-controlled read 
threshold 
Dual read threshold permits automatic 
recovery of data from marginal tapes 
under program control from system. 

Tape cleaner located for best 
data reliability 
Tape is cleaned immediately ahead of 
read/write head assembly; no interven­
ing components to contribute dropouts! 

Off-line test option 
Permits tape handler checking without 
controller, tape handler maintenance 
while system is on-line. 

Complete IBM compatibility 
Up to 37.5 ips with Mod 10, 12.5 ips 
with Mod 7. Seven or nine channel, up 
to 800 bpi NRZI, 1600 bpi PE. 
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WANG COMPUTER PRODUCTS, INC. 
20.00 Stoner Avenue, Los Angeles, Calif. (90025) Telephone (213) 478-7727 
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Dataterm's solid state keyboard (one 
moving part) features an oscillator­
driven ca~)acitive keys witch that elimi­
nates the bounce in many mechani­
cal-contact magnetic reed switches. 
Encoding technique permits dictation 
of any code arrangement up to eight 
bits. Two-key roll-over prevents entry 
of errors normally associated with 
burst-speed typing. Available in full 
body or mini-keyboard styles with a 
variety of key combinations at about 
$2/key /keyboard in large OEM quanti­
ties. For information: 

CIRCLE 309 ON READER CARD 

The Hs-300 Optical Tape Reader 
asynchronously reads paper tape char­
acter by character at rates up to 300 
cps. A single moving element-a step­
ping motor-reduces wear, acoustic 
noise and dust problem·s. Models are 
available for 'use with lY16", VB" or I" 
5-, 6-, 7-, or 8-channel tape, and for 
reading advanced feed hole tapes. 
Reading can be either bi- or uni-direc­
tional. Special circuitry permits direct 
plug-in replacement of capstan/pinch­
roll or slower stepping motor readers. 
Unit price for bi-directional models 
with power supply is about $850 
($100 extra for fan-fold bins). Quanti­
ty price for the uni-directional model 
is $520. For information: 

CIRCLE 410 ON READER CARD 

DATRAN CORP. 
Norwalk, Conn. 
Operating modes and recording densi­
ties can be manually or logically 
switched for the models 8551 (7-
track).' and 8552 (9-track) magnetic 
tape units. Densities of 200, 556, and 
800 bpi can be selected, and the tape 
drives operate either incrementally or 
synchronously. When used incremen­
tally, they are rated at 0-1000 cps 

reading and 0-500 cps writing. There 
is also a "slew" mode read operation 
which can be used for reading at 1000 
cps. 

The units are rated at 30 ips when 
used in a synchronous mode, which 
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makes for a maximum transfer rate of 
24 KC at 800 bpi. Vertical parity bits, 
either even or odd, are automatically 
generated as are interblock gaps and 
check characters ( LRCC and CRCC). 
Reel size is 8~f inches, and recording 
is said to be IBM compatible. Deliveries 
require 90 days, and the prices are 
$6625 for the 8551 and $6900 for the 
8552. For information: 

CIRCLE 411 ON READER CARD 

ELECTRONIC ASSOCIATES, INC. 
West Long Branch, N.J. 
Need a larger copy of your plot? Try 
the 430/200 Dataplotter, a flat-bed 
plotter that makes drawings about the 
size of . a bed sheet. (Might be an 

interesting application right there.) 
The 430/200 is a serious piece of 
equipment, however, featuring a four­
pen assembly for multicolor or multi­
line-width drawings, drafting speeds 
to 16 ips, and resolutions to .00125 
inch. The drawing area is 54x76 
inches. Curves are plotted with third­
order fitting accuracy and a 48-charac­
ter symbol printer is included for fast 
annotation. Prices for the 430/200 
start at $37K. Deliveries begin in five 
to six months. For information: 

CIRCLE 412 ON READER CARD 

ENGINEERED DATA 
PERIPHERALS CORP. 
Santa Monica, Calif. 
Minicomputers can conveniently han­
dle data rates in the neighborhood of 
1.5 million bps, which is the rate 
offered by the MDS-3000 disc memory 
system. Its storage capacity, which 
ranges from 0.4 million bits to 6.0 mil­
lion bits, seems about right for minis 
and midicomputers, too. Also, unlike 
many peripherals touted for use with 
the increasingly popular small ma­
chines, the price of the subsystem is 
substantially less than that of the cpu 
it is designed to complement. The 
smallest versions run out at $3200; the 
largest for $8500 for a single unit. 

For $3200 the user would presum­
ably get the 8-track 0.4 megabit sys­
tem; for $8500 he would receive the 
120-track size. Each has a flying head 
per track, and can access data in 17 

.. ~ -,: 
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msec. None of the units requires peri­
odic maintenance; 2500 hours of lab 
testing has been completed, the vendor 
says, without experiencing a mechani­
calor electronic failure. Current deliv­
eries take 60 to 90 days. For informa­
tion: 

CIRCLE 413 ON READER CARD 

GENERAL INSTRUMENT CORP. 
Hawthorne, Calif. 
The job of a power sequencer is to 
protect computer memories and other 
subsystems against AC input line faults. 
The Systems Power Sequencer 1000 
provides ON/OFF control of up to three 
DC voltages under program control. It 
powers down and powers up in a pre­
determined sequence; monitors power 
supply overvoltage and undervoltage, 
and monitors AC line voltage simulta­
neously. Its price is about $800. For 
information: 

CIRCLE 414 ON READER CARD 

THE GERBER SCIENTIFIC 
INSTRUMENT CO. 
So. Windsor, Conn. 
Draft Aid is a drafting system for di­
rect translation of rough sketches into 
camera-ready, ink-an-vellum drawings. 
The self-contained system is specifical­
ly built for real-time operation by 
draftsmen, designers, publication per­
sonnel, etc. It is particularly useful for 
producing drawings containing repeti­
tive symbology and text. Typical appli­
cations include logic diagrams, techni­
cal publications, schematics, flow and 
PERT charts. Over-all accuracy is ±.004 
inch at speeds to 600 inches per min­
ute, permitting drawing of an average 
"C" size schematic in six to eight min­
utes after completion of data input. 

The system is composed of a Gerber 
Series 1200 stored program control in­
cluding a Hewlett-Packard computer 
with 8K core, tty, and 400 cps photo­
electric tape reader and spooler which 
processes the input data and outputs 
commands directly to the drafting ta­
ble. A cartridge magnetic tape unit 
interfaced with the control provides 
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·CUT YOUR 
SOFTWARE COSTS 

Until now, tedious time-consuming assembly language programming has been the most efficient means 
of programming small and medium scale computers. The CSI computer systems are programmed effi­
ciently and more quickly through the use of high level compiler languages. The architecture includes 
hardware algorithms for all of the basic compiler language functions providing efficient integration with 
compiler language software requirements, thus optimum program efficiency. Compilers for ALGOL, 
BASIC and ASA FORTRAN IV, including real time extensions, are operable in the basic systems. 
Four levels of operating systems are available to tailor carability to the requirements of the application. 
All software is interchangeable between the systems. 

C::::j[]r'~~C) 16-bit word length. 

Minimum memory of 4,096 words with expansion 
to 32,768 words, all in the mainframe. 1 us cycle 
time. 
Integer arithmetic hardware (8.5/8.66 us multiply/ 
divide). 
Floating point arithmetic hardware (11.6/12.1 us 
multiply/divide). 
Three 32-bit accumulator/buffer registers and 
twelve 16-bit registers. ' 
Hardware memory protection and program reloca­
tion. 
Automatic Priority Interrupt Processor. Basic sys­
tem includes 8 hardware interrupt levels with 
expansion capability to 256 levels. 
Direct Memory Access I/O orily via independent 
I/O Processor.;. Basic system includes one Proc­
essor with expansion capability to 256. Transfer 
rate is one million words per second. 

$10,750 for basic system including all of the 
above features. 

(::r~[]r,(;(~, 24-bit word length. 

Minimum memory of 4,096 words with expansion 
to 32,768 words in the mainframe and to 8,388,608 
words externally. 1 us cycle time. 
Integer arithmetic hardware (10.33/10.66 us multi-
ply/divide). ' 
Floating point arithmetic hardware (17.0/17.5 us 
multiply/divide). 
Three 48-bit accumulator/buffer registers and 
twelve 24-bit registers. 
Hardware memory protection and program re­
location. 

,Automatic Priority Interrupt Processor. Basic 
system includes 8 hardware interrupt levels with 
expansion capability to 256 levels. 

Direct Memory Access I/O only via independent 
I/O Processors. Basic system includes one Proc­
essor with expansion capability to 256. Transfer 
rate is one million words per second. 

$14,950 for basic system including all of the 
above features. 

SJCC Booth 25009/25010 
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storage for drafting symbols and com­
mands. 

Three tables are available: The 
Model 23 with 34x44-inch drawing 
area is standard; two electrically tilt-

able tables, the Model 22 with 48x58-
inch area and the Model 75 with up to 
5 x 24 feet, are optional. Basic price is 
$89,800. Delivery is about 120 days 
ARO. For information: 
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HAZELTINE CORP. 
Little Neck, N.Y. 
The 9-inch or 12-inch screen on the 
1760 Desk Top Display can hold up to 
32 lines of '55 characters each (hence 
the name 1760) or up to 1920 charac­
ters 011 24 lines of 80 each. The charac­
ters are formed in a 5x7 dot matrix, 
using a 64- or 96-character ANSI set, 
and may be shown in either of two 
intensities. The difference in bright-

ness is used to set off computer pro­
tected information that cannot be 
changed by the keyboard operator, or 
for defining fields. Also useful for field 
definition is a split screen capability. 

The 1760 normally transmits data at 
110 bps over an acoustic coupler or 
teleprinter. It can be factory adjusted 
to run at speeds to 2400 baud, and 
refreshes the screen 60 times per sec­
ond in either case. When used with a 
teleprinter, hardware features allow 
for copying the character display onto 
hard copy and protecting the display 
until the copying is completed. An 
editing terminal, the 1760 provides for 
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line or character insertions and dele­
tions. It is priced at under $5000. De­
liveries begin in July. For information: 
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HETRA 
Melbourne, Fla. 
Earlier this year it was the Hetra S 
Series/III (and II and 1) computer 
and competition for the IBM System/3, 
and now it is the Hetra T Series (I, II 
and III) Remote Processing Terminals 
and still competition for the System/3 
with its new communications capabili­
ty. The T Series and S Series (Feb., p. 
203) are based on the same processor 
-the Series 200, a TTL and partial MSI 
unit with a l-usec memory cycle. 

The programmable batch terminals 
gain their communications capability 
through front end firmware. This can 
provide just communication interfacing 
or be extended to give the unit the 
characteristics of existing data termi­
nals. Variable instruction and word 
length permit compatibility with the 
more popular computer systems. In­
ternal coding for the series is ANSI, but 
the other common codes-EBcDIC, bi­
nary, Baudot, etc.-can be processed. 
The terminals also handle RPG and 
Hetra's PWL (Programmers Working 
Language) . 

Hardware configurations for the T 
Series parallels that of the S Series 
down through a long list of peripheral 
equipment. The only exception is 
modem options. The terminals can in­
terface with low speed and up to 230 
kilobit units. 

First delivery of the T Series Remote 
Processing Terminals is expected in 
May. Basic price-for a T/I with Tele­
type-is $10,000. Hetra expects a lot of 
sales to fall in the $12,000 to $13,000 
range: the T/I with a 192-column, 30 
cps character printer-a configuration 
that would "look like the Burroughs 
Tc-500." For information: 
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HEWLETT-PACKARD 
Palo Alto, Calif. 
A dual-processor computer, the Model 
2000B is predicated as the nucleus of a 
time-sharing network of up to 32 ter­
minals. Built around two standard 
offerings in HP'S computer line-up, the 
2000B is an upgraded version of the 
16-terminal2000A already on the mar­
k~t. Its hardware configuration in­
cludes a 2116B central processor (a 
16-bit machine with a 16K, 1.6-usec 
memory), a 2114B (a 16-bitter with 
8K of 2-usec core and a transfer rate of 
500,000 words/sec) for I/O processing, 
plus a 12-megabit drum. 

With one control teleprinter, the 
2000B lists at $119,000, which figure is 
about 30% higher than the price of a 
2000A. Software available includes a 
general business package and a com­
puter-assisted elementary math in­
struction package. The system is pro­
grammed in BASIC, as is the 2000A, 
and the "A" can be upgraded to the 
"B" configuration with few difficulties. 
For information: 
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HOUSTON INSTRUMENT 
Bellaire, Texas 
Line speeds of 1 0 cps or 300 bps can 
be accommodated by the PTc-4 Plotter 
Teletypewriter Controller, a device in­
tended to make time-shared plotting 
faster and more efficient. The PTc-4 is 
not a plotter, but a line interface that 
enables a time-sharing customer to use 
an HI incremental plotter-the DP-l, DP-
3, or DP-5, depending on line speed-

with a new variety of software. Ac­
cording to the company, the resulting 
HI-PLOTS system, composed of equal 
parts of hardware and software, can 
command a plotter to make up to 841 
movements in more than 230 line seg­
ment vectors using only four data char­
acters. Presumably, the user would 
have previously been limited to making 
only 116 incremental movements along 
eight vectors. The HI-PLOTS system is 
compatible with other plotters (how 
can anyone be non-CalComp compati­
ble?), and its software is in FORTRAN, 
so compatible with almost all comput­
ers. The PTc-4 and the associated 
software sells for $5900 or leases for 
$295/month including maintenance 
(and with 60% of the rental applied to 
later purchase, if desired). For infor­
mation: 
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IE R CORP. 
Arlington, Va. 
The B series of magnetic drum memo­
ries offers a system expandable in one 
million-bit increments from one million 
to 19 million-bit capacities. The drums 
incorporate a fail-safe head retraction 
system based on a (patent pending) 
method of sensing the distance be-
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TELEWRITER CAN BE 
PLUGGED I NTO THE 

NETWORK TO TRANSMIT 
AND CHECKOUT 

5IGNATU~ES. GIVES 
BRANCHES SAME 
SAFEGUARDS AS 

HOME OFFiCe:. 

- COMPUTER/COMMUNICATIONS 
IS GOING TO MEAN A lOT TO 

BANKING. INSIDE OF fO yEARS THE 
NUMBER of CHECK TRANSAcilONS 

ALONE SHOULD JUMP FRoM 20 BILLiON 
. To 40 OR 45 BILLION. 
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THANKS TO OUR 
NETWORK, BANKS CAN 

CHECK OUT STATUS OF ACCOUNTS 
AT REMOTE COMPUTER. 

TELLER TAPS OUT ACCOUNT 
CODE ON T. T. aUTTONS- AND 

HEARS OUTPUT/ ANSWER 
FRoM A VOICE ANsWER BACK 

UNIT WHICH INTERFACES N~ORK 
BY DATA-PHONe SERVICE. 

( A TEL-LE.R TELLER? ) 

SOME. COMPANIES 
HAve ALL PAYMENTS 

SENT DIRECTLY it) BANK. 
BANK CREDITS COMPANY'S 

ACCOUNT AND USES 
NETWOR.K WITH 

DATASPEEW SE~"'CE 
(TAPi:-TO-TAPE) 

TO INFORM COMPANY 
tL~~~r-\- OF PAYMENTS. 
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Our new $20,900 remote batch terminal 
interfaces with almost everybody 

It takes an intelligent terminal to 
team up with the most important 
CPUs in the industry ... and that's 
just what our new brain truster 
does. It will trade data with the IBM 
System 360, UNIVAC 1108, RCA 
Spectra 7,0 series, Control Data 
3000 and 6000 series, XDS Sigma 
series, General Electric 400 and 
600 series, Digital Equipment's 
PDP 10, pills less well known names. 

You can also sneak in some on-site 

252 

data processing because our new 
progeny has a 4Kx16 memory of its 
own, and you can add more in 4K 
increments. Other bright spots in 
its personality include: 2000 bits/ 
sec dial-up and 2400, 4800, 9600 
bits/sec leased line, half or full 
duplex operation (2 or 4 wire), 
EBCDIC, ASCII and Transcode 
operator selectable, terminal to 
terminal communication and inter­
facing for a wide variety of peri ph-

M&M COMPUTER INDUSTRIES, INC. 

erals which can be added anytime 
without wiring modifications. 

Further proof of its brilliance is 
borne out by the fact that auto 
answering for dial-up lines, auto­
matic turnaround, multiple record 
transmission, horizontal format 
control, EBCDIC transparency and 
multipoint line control are all 
included in the basic price. 

Call for details, and be sure to see 
the smartest terminal at the show. 

770 North Main Street, Orange, California 92667 (714) 639-1134 
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tween head and recording surface. 
Model B-256 will be displayed; it is 
the model B-512 that is expandable all 
the way up to 19 million bits. Model B-
256 has about half that capacity. De­
pending on the number of bits in the 
organization of the read/write system, 
prices range from $3K to $20K for 
drums with from one to 19 million bits. 
For information: 
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IMAGE SYSTEMS, INC. 
Culver City, Calif. 
Microfiche records are becoming an 
increasingly popular way to present 
computer printouts and graphics. This 
vendor already makes the retrieval sys­
tem for pulling and displaying stored 
microfiche and is now going into the 
support equipment business with a 
conversion station (for making fiche 
from 16mm and 35mm microfilm), a 
microfiche printer (like a Xerox copier, 
but for film) , and a film developer. The 
three-unit conversion station is priced 
at $3200, the duplicator at $2850, and 
the diazo processor at $2300. For in­
formation: 
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IMLAC CORP. 
Waltham, Mass. 
Latest terminal from this firm is the 
PDs-2, an extension of the PDs-1, 
which, like its predecessor, has its own 
local 16-bit processor as well as a dis­
play processor. Added hardware fea­
tures of the PDs-2 make it more opti­
mally suited for graphics applications, 
whereas the PDs-1 is evenly oriented 
towards alphanumeric text and graph­
ics. The standard PDs-2 comes with 
8K core, expandable to 32K; light 
pen; hardware looping for incremental 
vector operation; read only memory 
bootstrap; and software including a 
combination alphanumeric and graph­
ics local editor compatible with t-s ser­
vices, full graphics local editor compat­
ible with t-s graphics packages, and a 
utility package. Prices start at $18,500. 
For information: 
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INFORMATION DATA SYSTEMS, 
INC. 
Detroit, Mich. 
This firm is offering disc controllers to 
interface its series 7000 and 8100 disc 
memory subsystems with Interdata and 
Data General Nova minicomputers. 
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(Controllers for Digital Equipment 
Corp. PDP-8's and for Lockheed MAC-
16's were previously announced.) The 
devices sell for $4000 each on a one­
unit basis and deliveries take 60 days. 
Called the 5000 series, the rack 
mounted units are capable of transfer­
ring up to 150K bytes/sec. For in­
formation: 
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INFOTEC, INC. 
Plainview, N.Y. 
Although they operate at 7~~ ips, the 
TD-7/Mod 1 and TD-9/Mod 1 can 
transfer data at 6000 cps since they 
use 7 -track and 9-track IBM compati­
ble tape at 800 bpi. The smallish 7-
inch reel sizes allow for storage of up 

to 5.5 million characters. The trans­
ports contain all read/write electronics 
plus the power supply, motor control 
electronics, and a tape cleaner, yet are 
priced at $1850 in quantities. Al­
though the speed is less than half that 
of the more common small units like 
the Ampex TM-Z, these drives are 
about half the price, too. They seem 
to be standing in a middle ground 
between cassette tape decks and 25 ips 
tape transports, offering decent trans­
fer rates and IBM tape compatibility at 
cassette tape drive prices. For informa­
tion: 
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INTERNATIONAL 
COMMUNICATIONS CORP. 
Miami, Florida 
The Model 1l0D Transmission Test 
Set evaluates data transmission systems 
using synchronous modems operating 
at any speed from 10 to 330,000 bps 
which are equipped for Rs232B/ CCITT 

v.24 interface, supplying their own 
clock. The test set provides isolation of 
fault in data communications systems 
and is intended for use by both techni­
cal and non-technical personnel. A 
removable cable expander allows ac­
cess tothe 25 pins of the EIA Rs232 con­
nector for testing while data process­
ing equipment operates normally. The 
unit synchronizes itself with the re­
ceived digital data stream, detects er­
rors, and displays these errors on front 
panel lights. It is capable of supplying 
the 511 bps pseudo-random pattern 
standard with CCITT as well as the 
standard ICC and \ l estern Electric test 
pattern rates of 2,047 and 63 bps. The 
110D is based on the Model 110 in­
troduced in 1968. Price is $1,450. For 
information: 
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INTERNATIONAL COMPUTER 
PRODUCTS, INC. 
Dallas, Texas 
An IBM Selectric or Model 735 type­
writer becomes a keyboard with a 
memory when interfaced to the Key­
cette/1000, a cassette tape-based stor­
age system. The 1000 provides access 
to up to 800 typed lines of storage on a 
300-foot cartridge tape. It allows for 
input to the tape at typist speeds and 
output to the typewriter at 15.5 cps. 

The Keycette has a 96-character x 8-
bit buffer which accumulates the line 
information as it is pulled from tape or 
as it is about to be recorded. For this 
reason, the typewriter memory uses 

fixed (96-character) records. Stop 
codes can be inserted in records to 
provide for typist additions to text. In­
terfaces can be provided for some add­
ing machines, calculators, and type­
writers other than IBM'S. The Keycette 
is priced at $2490 (without the type­
writer). Delivery takes 60 to 90 days. 
For information: 
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IOMEC, INC. 
Santa Clara, Calif. 
By doubling the recording density 
used on its earlier Iodisc 1012, this 
vendor has come up with a dual-disc 
storage subsystem that delivers 80% of 
the storage capacity of an IBM 2311 
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• ALICOM GIVES YOU MORE 
direct-access computer power, with 
faster response time, than any of the 
the conventional time-shared sys­
tems,Our multiprocessing Dual AL-
10 Systems are designed especially 
for interactive time-sharing. Through 
your telephone. Directly, quickly, 
and privately. It's a "tough-job" sys­
tem and it has about the best price/ 
performance ratio there is. 
We're tackling the "insoluble" time­
sharing problems. And we're doing 
it with features time-sharing hasn't 
offered before. Things like: 
Core Capacity - 32,000 36-bit 
words of active core per user. 
That's 160,000 characters. 
On-Line Storage - A billion charac­
ters of disc storage. 
Large Files - 1,250,000 characters 
per file, plus "chaining". 
Fast Access-Cycle time: one micro­
second ... search a 2.5 million char­
acter bank in seconds. 
Seven Languages-BAS'IC, FOR­
TRAN, COBOL and more. 
Terminal Support - Teletypes, 
2741 's, line printers, CRT's, or 
plotters. 

Al/COM 
Service Centers 

Chicago. (312) 671-3600 
New York City. (212) 868-3190 
los Angeles. (213) 937-0272 
San Francisco. (415) 989-1587 

• ALI COM'S CENTRALIZED CON­
CEPT is different. It's more than 
time-sharing. It's people sharing too. 
We've concentrated our resources in 
one place. This lets all your offices 
share your files. No need to dupli­
cate in every region. It lets you 
share our best people too. We've 
interlaced a string of mUltiprocess­
ing' AL-1 0 systems, with one com­
puter backing up another in each 
System, and a second Dual System 
backing up the first. They're all side 
by side, but as close as your local 
phone. Central files ... back-up ... 
speed ~ .. distributed nationwide by 
the AL/COM Time Sharing Network. 

• ALI COM NETWORK SERVICES 
reach across the country. Our Service 
Center personnel and AL/COM As­
sociates offer you local expertise to 
help make time-sharing productive 
for you. Technical support, applica~ 
tions programming skills and user 
training programs are available 
locally to help you solve problems 
in science, engineering, and banking. 
Or in operations research, marketing 
and statistical analysis, and bridge 
building ... in management informa-

Al/COM 
Associates 

Boston 
Computer Dynamics, Inc. (617) 357-8170 
Buffalo 
Computer Task Group (716) 634-9090 
New York City Area 

San Jose. Calif .• (408) 292-9857 
Washington. D.C. Area. (301) 654-8444 

Computer Solutions, Inc. (201) 678-6300 
Philadelphia Area 
Information Management Corp. (609) 665-6088 

See US in Atlantic City at SJCC Booths 114-115 
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tion, investments, and manufacturing . 

• ALICOM SOFTWARE lets you 
select the language best suited to 
your needs. The inexperienced user 
can learn BASIC in a few hours. 
If you're a sophisticate, we have 
MACRO-10 machine assembly lan­
guage. FORTRAN IV, COBOL, 
SNOBOL, AID and LISP 1.6 are 
also available. 

• AL/COM APPLICATIONS library 
places hundreds of comprehensive, 
interactive programs at the finger­
tips of people who think for a living. 
For people with inventory or payroll 
problems. For the electronic design 
engineer. Chemical and civil engi­
neer. The management scientist. 
The securities analyst. The medical 
researcher. The physicist. The 
mathematician. 

• TRY ALI COM. In just seconds 
you can arrange for a demonstration. 
We'll benchmark AL/COM against 
your present system. Right in your 
office .. Compare the response, the 
speed, the cost. Do you have a 
problem you can't solve on your 
present system? Try us. We're after 
the tough ones. 

Contact us for information or demonstration 

AL/COM~ 
The Revolutionary Time-Sharing Network 

~-------------------------------------------. 

Name 

AL/COM is a service of 
APPLIED LOGIC CORPORATION 

One Palmer Square 
Princeton, New Jersey 08540 

(609) 924-7800 

Call me 0 Send data 0 

Title 

Company 

Address 

City State 

Zip Tel. 

DATAMATION 

D 
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drive (which uses a six-disc pack and 
writes on 10 surfaces). The device is an 
unusual one, consisting of a drive for a 

single disc cartridge and a permanent 
single disc. Each of the discs operates 
at the same data transfer rate (1.4 
million bps) and uses the same pack­
ing density (up to 2200 bpi on the 
inside tracks), making transfers from 
fixed disc to removable disc easy. Ac­
cess times for the device are in the 70 
msec range, the vendor claims. 

The 2012 is listed at about $9500 
(about $15K with a controller, adapt­
er, and power supply). IBM 2311 
prices, for a comparison, are in the 
$22,500 and $25,500 range. For in­
formation: 

CIRCLE 427 ON READER CARD 

MARSHALL DATA SYSTEMS 
San Marino, Calif. 
Add another vendor to the list of those 
making IBM compatible disc drives of 
the IBM 2314 variety. This replacement 
is called the M2800 Disc Storage Sys­
tem, and comprises an M2800 dual 
mode controller and one or more 
M2700 single-spindle disc drives. The 

drives use the IBM 2316 II-high disc 
pack or its equivalent, offering about 
29 million bytes per pack with transfer 
rates of 312,000 bytes/sec. The aver­
age access time quoted for the 2700 is 
30 msec, which compares very nicely 
with the 60 msec figure given for the 
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2314. The price per drive of about 
$20K (less than $525/month) com­
pares nicely, too. 

A full-blown M2800-the controller 
and nine drives-will lease for $5K/ 
month and sell for $225K. A com­
parable IBM system is leasing for 
$5505/month and selling for $249K. 
For information: 
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MECHANICAL ENTERPRISES, INC. 
Alexandria, Va. 
A mercury-filled tube forms the 
switching element in the Mercutronic 
keyboards. There are no soldered con­
nections or printed circuit boards; the 
keys press down against an ll-wire 
cable to make contact. Each key is in- . 
dividually mounted and can be pulled 
out for quick replacement. The key­
boards come standard with 7 -line 
ANSI (plus parity) coding, but can be 
ordered with any code using up to 10 

bits per character. Key configurations 
are· almost unlimited, but, for an ex­
ample, an ANSI-coded 52 switch set 
with 8 more keys for control functions 
and two more for strobe signal inhibit 
and shift would run $247 for a single 
unit and about $99 in production 
quantities. A 10-key BCD numeric 
could go for as little as $15 in quanti­
ties. For information: 
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MONITOR DISPLAYS 
Fort Washington, Pa. 
The new CRT Graphic Terminal 8190, 
housed in a self-contained desk-style 
cabinet, displays alphanumeric and 

. graphic pictures on a crt graphics 
monitor, and features a character gen­
erator (10 usec character writing 
time), vector generator with a resolu­
tion of 1: 1024, and a writing time of 5 
usec per inch, position generator, and 
crt with settling time of 14 usec. This 
unit can be interfaced to a display 
processor or computer interface, com­
puter with refresh memory, cursor 
movement device (such as light pen, 
track ball, keyboard), to become an 
interactive graphics display terminal. 
Unit price is$19,975. For information: 

CIRCLE 430 ON READER CARD 

NOVATION, INC. 
Tarzana, Calif. 
This vendor claims that its Dc-102 cou­
plers are as sensitive and immune to 
noise in an acoustically coupled mode 

as are the Bell 103A hard-wired data 
sets. The 102 series is advertised with a 
sensitivity of -57 dBm in a direct cou­
pled mode and -50dBm in acoustically 
coupled operation. In addition to be­
ing sensitive, the sets are versatile. Side 
by side connectors on the sets allow for. 
attaching both a Teletype and an EIA 
interface peripheral like a plotter at 

the same time. Switches provide for 
. choices of full/half duplex operation 
and-on the 102AD unit only-for 
acoustic/ direct coupling. 

Two models are produced-the 
102A which only couples acoustically 
and sells for $315 and the 102AD 
which can couple either way and runs 
$350. OEM pricing is $190 and $215. 
For information: 
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Novation is also showing a redesigned 
and price-dropped Teletype cover 
which reduces· printer noise. Made of 
molded plastic, the unit comes with a 
light and automatic fan for $285. A 
built-in coupler is optional. For infor­
mation: 
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OMEGA· T SYSTEMS, INC. 
Richardson, Texas 
This analog plotter can take its inputs 
from paper tape or directly from a 
teleprinter keyboard and plot its out­
puts at 10 ips on paper up to 11x14 
inches. Resolution is determined by 

the size of the paper used since the 
Fastplot plotter is capable of dividing 
the X and Y axes into 1000 increments 
and moving one increment at a time in 
any direction. An incremental mode of 
operation may be selected for either 
axis, allowing for convenient plotting 
of quantities that are expressible in set 
increments like dollar amounts or 
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months. The Fastplot Analog Plotter is 
unit priced at $4390, and a paper tape 
reader is offered as an option. Com­
plete software packages are available 
on request. For information: 

CIRCLE 433 ON READER CARD 

PERIPHERAL EQUIPMENT CORP. 
Chatsworth, Calif. 
Designed to interface controllers with 
low-speed tape drives, these electronics 
packages are called fOlma tters by their 
manufacturer. Two kinds are made­
one to w()rk with tapes recorded at up 
to 800 bpi and one to work with 1600 
bpi tapes. The 800 bpi formatter can 
handle up to four 7 -track or 9-track 
tape units at any two of three basic 
densities (200, 556, and 800 bpi) si­
multaneously, at one of several speeds 
(12.5, 18.75, 25, or 37.5 ips, corre­
sponding to this vendor's product line). 
Transfer rates can be from 2.5K bps to 
30K bps. 

The 1600 formatters handle up to 
four 9-track tapes at speeds from 12.5 
to 37 ips and character transfer rates 
from 20 to 60K bps. Prices range from 
$1000 to $1200 for the 800 bpi maxi­
mum versions, and from $2000 to 
$3000 for the 1600 bpi models. For 
information: 
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PERIPHERALS GENERAL, INC. 
Cherry Hill, New Jersey 
The 816/716 disc storage system con­
sists of a contr~ler (the 816 part) and 
one or two disc drives (Model 716). 
The 716 uses the 1316 disc pack and is 

plug-for-plug compatible with the 
2311. It employs a hydraulic head 
positioning mechanism, and transfer 
rates are quoted at 156Kc (8-bit 
bytes). The controller with one drive 
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will sell for under $25K in unit quan­
tities. For information: 
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Also to be introduced at sJcc is the 
Model 700 disc drive exerciser. The 
portable test unit is' designed for use 
with all 2311-compatible drives and 
some drives using the 2.316 disc pack. 
Primary applications are in check-out 
procedures during production; to test 
and exercise the disc drive unit prior to 
on-line operation; and for field service 
as an aid in trouble shooting of seek, 
read, or write problems ... DSD mal­
functions can be localized without 
suspension of data processing. The 700 
has no data verification capability; a 
cpu must be used to meet this re­
quirement. The 700 is priced at $2500. 
For information: 
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PENRIL DATA COMMUNICATIONS, INC. 
Rockville, Md. 
Automatic equalization is the prime 
feature of the PDC 4800 B Data Set. It 
is designed to work with Series 3002-
C2 conditioned lines and handle syn­
chronous data at 4800 bps: Standard 
interface for the unit is EIA Rs-232c. As 
an option the PDC 4800 B can be sup­
plied with four-knob manual equaliza­
tion. The price per unit in small quan­
tities is $3500. For information: 
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POTTER INSTRUMENT CO. 
Plainview, N.Y. 
Until IBM starts building its peripheral 
controllers into the central processor 
or channel boxes, peripheral suppliers 
are going to have a field day making 
disc controllers or tape transport con­
trollers like the Model TC 5803. Re­
portedly built for using Potter tape 

drives on 360 series machines, the 
5803 sounds like a direct replacement. 
It can operate up to eight (16 option­
ally) tape drives in either NRZI or 
phase-encoded format. Options are in­
cluded for data conversion (which al­
lows for reading 8-bit bytes with a 7-
track head by throwing out the parity 
bit), for data translation, and simul­
taneous read/write. The controller will 
be priced at approximately $50,000; 
deliveries are expected to be late 1970. 
For information: 
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PRENTICE ELECTRONICS CORP. 
Palo Alto, Calif. 
The prices for some acoustic couplers 
can be staggering when all the options 
are included; not so for the Dc-22, a 
device that runs $298 with everything. 
Everything includes full/half duplex 
operation, originate / send modes, 
acoustic / magnetic / direct coupling 
(for the Data Access Arrangement), 
and the appropriate interface for Tele­
type or EIA terminals. Pushbuttons are 
provided for switching into the most 
common operating modes; straps for 
the selection of other modes or for 
controlling DAA levels are built into the 
base. The Dc-22 is available from 
stock, and additional discounts are 
provided for OKM customers. Its plastic 
case has separate power and carrier 
indicators. For information: 
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PRINCETON ELECTRONIC 
PRODUCTS, INC. 
North Brunswick, N.J. 
The 400 is a Video/Graphic Storage 
Terminal. It is built around a silicon 
image storage tube called the Lithi­
con, which is capable of storing an 800-
line or 1200-line video or x-y image. 
(The Lithicon is not a crt screen size 
tube, but a 7 -inch-long cylinder. In the 
Model 400 it is used to accept video or 
analog x-y position data and produce a 
525- or 1029-line raster scan readout.) 
Basically, the telminal is intended for 
storing and generating graphics, for 
storing tv images, and for facsimile 
transmission scanning. Single unit 
prices for the 800-line and 1200-line 
versions are $3750 and $4250. For in­
formation: 
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REDCOR CORPORATION 
Woodland Hills, Calif. 
Two }vmS/LSI test systems will be 
introduced: MOS Memory Tester 
(MMT), and Programmable Automatic 
Function Tester (PAFT II). Both in­
corporate a 4K Redcor RC 70 digital 
computer as the control unit. 

P AFT II perfOlms functional and 
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The Te/(tronix T4002 
graphic computer terminal 

Displays high-resolution graphics and alphanumerics 
Brings computer access to your desk 
Retains the display without high-cost refreshing 
Features a Line-Buffer Edit Area on the CRT 

When you face the difficult, time-consuming task of analyzing 
reams of alphanumeric computer print outs, think of graphics. 
Graphics is a format which lends, itself to quick, easy, more 
accurate and complete analysis of data. Don't hamper your 
decision-ml=lking process with reams of alphanumeric print 
outs when the same data is retrievable faster and easier 
in clear, concise graphics. 

The T4002 brings the benefits of local or remote computers 
to you on an individual basis, in the office, laboratory, pro­
duction area, or wherever GRAPHIC and alphanumeric com­
puter support serves you best! 

The display device of the T4002 is the Direct-View Bistable 
Storage CRT designed, developed, and manufactured by Tek­
tronix. A few of the more important features of this unique 

storage CRT are zero flicker, zero drift, and a density of 39 
lines of 85 characters each. But most significantly, it retains 
displays without costly refreshing. 

The T4002 saves Central Processing Unit time through opera­
tor use of the Line-Buffer Edit Area, where you edit, compose, 
erase, retype, verify, or delete. Compose a line of data in 
the Line-Buffer Area; then transmit it at your maximum baud 
rate, rather than at the· slow manual keyboard rate. 

Alphanumeric outputs are displayed at an average rate of 
2000 characters per second. Graphic outputs are by any of 
three programmable modes: Point plot, incremental plot 
and linear interpolation. The linear interpolate mode draws 
absolutely addressed vectors in 10 ms or less. 

Tektronix has 57 domestic offices located in major cities 
throughout the United States and 48 foreign offices. For a 
demonstration or additional information, contact your local 
office directly. Or call (301) 825-9000 Baltimore; (617) 894-
4550 Boston; (415) 326-8500 Palo Alto; or write Tektronix, 
Inc., P. O. Box 500,. Beaverton, Oregon 97005. 

T4002 Graphic Computer Terminal ................ $8,800 
u.s. Sales Price FOB Beaverton, Oregon 

Call today for a demonstration of the T4002 . 

. ~. 
~~-

Tektronix, Inc. 
committed to technical excellence 

See the T4002 on-line at SJCC Booth 4900 
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parametric tests on MOS/LSI devices by 
generating, under computer control, 
program-selectable clocks, strobes, I/O 
patterns and voltage levels that auto­
matically execute pass/fail tests on a 
given device under test (DDT). If a 
device fails, its failure is shown on a 
panel indicator. Optionally, the chan­
nel number and test number can be 
listed at the operator's console. There 
are no complicated operator controls 
to monitor. 

In addition to the RC 70, system 
components include up ,to 64 data and 
power channels (32 is standard) capa­
ble of transmitting or receiving 200-, 
400-, or 800-bit word patterns to/ 
from the DDT; d/a converters; a four­
phase clock system (ranging from 
10Hz to 2MHZ); two programmable 
strobe control channels; comparators; 
300 cps paper tape reader for entering 
test programs; Mod 33 or 35 Teletype 
for operator interface with the system; 
and computer-programmable power 
supplies. 

Software includes TEST (Test-ori­
ent'ed Engineering Symbolic Transla­
tor) that allows the technician td write 
test routines on-line in the easy-to-use, 
problem-oriented TEST language. The 
other standard software includes a sin­
gle-pass symbolic processor that pro­
duces either absolute or relocatable 
code; a single-pass FORTRAN IV com­
piler; a math subroutine library; pro­
gram utility package-paper tape edit 
program, debugging package, loaders, 
tape copy/verify program; and a three­
pass assembler that allowsPAFT II pro­
grams to be assembled on an IBM 360. 
This system is selling for $150K. For 
information: 
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The MOS Memory Tester is built for 
both manufacturers and users of 
MOS/LSI devices. Manufacturers can 
use it for testing MOS arrays, shift reg­
isters, and memory elements at any. 
point during production or quality as­
surance testing. Users of MOS/LSI 
memory devices can perform incom­
ing acceptance tests; MMT addresses 
memOlY and inputs data at frequen­
cies up to 5 MHZ, allowing MOS devices 
to be tested at their rated speeds. All 
test system variables are under com­
puter program control. System compo­
nents include the RC 70 (which can 
control up to five test systems), a 
clocking subsystem, addressing subsys­
tem, read/write control subsystem, 
d/ a converters, comparators, paper 
tape reader, and Mod 33 or 35 Tele­
type. Software is the same as in the 
PAFT II system-test package, assem­
bler, FORTRAN IV compiler, math sub-

260 

routines library, utility package, and 
three-pass assembler. Purchase price of 
MMT is $45K. For information: 
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RIXON ELECTRONICS, INC. 
Silver Spring, Md. 
The TDX-2 time division multiplexor 
can handle up to 88 channels with 
speeds of 110, 135, 150, or 300 bps 
intermixed. The unit is data trans­
parent, and will transmit all combina­
tions of 7- and 8-bit characters. The set 
has a diagnostic panel under its 
brushed aluminum door that provides 
status and data quality indicators. 
High speed modems (to 9600 bps) 
can be built in if desired. Optional 
multipoint and contention features 

permit multisite sharing of line facili­
ties without demultiplexing and re­
multiplexing at intermediate points. 
The 28-channel unit shown has a built­
in 4800 baud modem and can handle 
line speeds of 110, 135, and 150 baud. 
Its purchase price is $12,500. Chang­
ing it to accommodate a different set 
of line speeds entails only the re­
placement of a few cards (one per 
line) . For inform a tion: 
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The Series FM-3 and FM-18B frequen­
cy division multiplexors will be mar­
keted with as many or' as few modem 
functions as desired. They can be used 
in two-wire or four-wire systems and 
can be provided with the standard EIA 
RS 232B/ C, or with the mil spec 188B, 
or direct logic level interfaces. Their 
fully optioned unit price is about $200. 
The sets operate at speeds to 1800 
baud and are primarily one-card units. 
For information: 
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SCAN-OPTICS, INC. 
E. Hartford, Conn. 
First product of a year-old firm is the 
20/20, an off-line optical scanner ca­
pable of handling both pages and 
documents, making it ideal for appli­
cations which require the processing of 
data from multiple input sources. The 
basic system includes a page and doc­
ument handler, scanner, Hewlett-

Packard 2114A cpu, 7- or 9-track 
magnetic tape transport, and an I/O 
typewriter. 

Systems software includes editing, 
fOlma tting, and error control func­
tions. General purpose software 
(which will be in a higher level lan­
guage) will facilitate error checking 
techniques, such as check digits and 
batch totals, and have provisions for 
selective verification by retyping or 
rewriting of data on the same page by 
a different person .. 

The 20/20 accepts page sizes from 
3x4}~ to 9x14 inches, and documents 
are handled without modification. 
Reading speed is up to 2000 cps. In­
put formatting is under program con­
trol and a maximum of 80 characters 
per line (10 cpi) may be handled. 
There can be up to six lines per inch. 
Free and fixed formats are accommo­
dated in the same scanner pass. The 
system reads upper and lower case 
alphanumerics, punctuation, and sym­
bols. Fonts available include: OCR A, 
1403, IBM 407E, and self-check 7B 
and 12E. Other fonts and hand­
printed numerics are optionally avail­
able. Delivery requires nine months 
ARO. Price is $100K. For information: 
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SHEPARD DIV., 
VOGUE INSTRUMENT CORP. 
Richmond Hill, N.Y. 
The 880D line printer features built-in 
interface to the PDP-8, H-P 2116, 
Varian 620/i, and Honeywell 316, 516 
minicomputers. It prints 80 columns 
wide at speeds to 400 lpm. The print­
ing mechanism uses an ink roller; trac­
tor feed sprocketed multi-copy paper 
capability, and full line buffer mem­
ory. Price is $7600 including interface. 
Without interface, $6800. For infor­
mation: 
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STORAGE TECHNOLOGY CORP. 
Boulder, Colorado 
This company's initial products are 
four basic models of mag tape subsys­
tems. The ~ystems are plug-to-plug 
compatible with IBM equipment and 
are designed for use with 360/30's and 
up. All models feature cartridge load­
ing, automatic threading, single cap­
stan drive, on-line service, 60-second 
rewind time, and modular construc­
tion. 

Model sT2430 is a 1,12.5 ips NRZI 
unit with a 90KC data rate and 800 bpi 
density. Phase encoding at 1600 bpi 
with automatic gain control will be 
offered as an option. Model sT2450 is a 
1600 bpi phase encoded unit with a 
100 ips tape speed and 160KC data 
rate. sT2460 is a 112.5 ips model with 
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The Transportation 
Industry is sold 

on Weber 
computer flooring. 

Figuratively speaking, we've practically floored the transportation field. Weber Computer 
Flooring is used by all of the Big Four auto makers. And by the world's largest railroad. 
Of the top seven airlines, United, Pam Am, Eastern, Delta, and Braniff all have it in their 
computer rooms. And so do Lockheed, North American, Boeing, and Douglas among the air­
craft builders. D Why Weber flooring? Their reasons vary, but they'll interest you if you're 
installing a new computer facility or expanding an old one. Some liked our product: we 
build one of the best access flooring systems in the business. Others liked our prices: 
we aren't always low bidder, but we're usually competitive (when you compare oranges with 
oranges). And we have the ability to take total job responsibility and deliver on time. 
But a big reasOn why, these and other companies picked us is our long-term stability as part 
of Walter Kidde & Company. They know we'll be around when they need add-on's and 
service in years to come. D Write for our new Bulletin 205. Weber Technical Products, Divi­
sion of Walter Kidde & Company, Inc., 1340 Monroe Avenue, NW, Grand Rapids, Mich. 49502. 

WEBER TECHNICAL PRODUCTS DIVISION OF WALTER KIDDE & COMPANY, INC. n( 
, " Kidde 
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Hazeltine 
Stand-Alone -Desk Top Display 

Hazeltine and the Pursuit af Excellence 



Not the first on the market, but the first of its 
kind, the HAZELTINE 1760 Display Terminal 
offers flexibility and a combination of 
work-saving features that make it unique. 
Having surveyed the terminal market for the 
features valued most, Hazeltine applied its 
widely acknowledged expertise in CRT 
displays to the design of a display terminal 
that would meet all on-line systems needs. 

The result is a CRT terminal which combines 
the most desirable capabilities with compact 
size, fast operating speed and low cost. The 
1760, named for the number of its displayable 
characters, has flexible configuration, 
split-screen format, extensive editing 

capability including character or line insert 
and delete, programmable tabulation and 
a computer addressable cursor. The 1760 has 
an offline formatting facility (with consequent 
cost saving) and is fully interactive. The 
HAZELTINE 1760 Desk Top Display is 
designed for problem-free operation and 
interface with magnetic tape and hard copy 
devices and is completely human-engineered 
for ease of operation, long life, plug-in 
installation, and viewing clarity. 

Why wait 'til the whisper becomes a roar? 
Contact us for a demonstration of the new 
HAZELTINE 1760 

~=Ja2G~~~OuuG C©U~:J(Q)U;J~T~O[)U--l 
INDUSTRIAL PRODUCTS DIVISION 
LITTLE NECK, NEW YORK 11362 
(AREA CODE 212) 321-2300 

Soo tho HAZELTINE 1760 in action in our booth at the 1970 Spring Joint Computer Conference, Atlantic City-May 5, G, 7. 
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a 180KC data rate. It is offered in both 
800 and 1600 bpi densities with NRZI 
or phase encoded formats. Top of the 
line is the sT2470, a 200 ips, 1600 bpi 
phase encoded unit with a 320KC data 
rate. 

Lease prices will range from $505/-

month to $850/month for the four sys­
tems, and purchase prices will range 
from $24K-$40K. STC will also offer 
their products to OEM'S. For informa­
tion: 
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SONEX 
Philadelphia, Pa. 
The l/Onex Model 30 acoustic coupler 
will operate up to 300 baud in either 
half or full duplex. Loop current, EIA 
and IC logic interfaces are standard. 
All frequencies and levels are compat­
ible with the Bell 103 Data Sets. A 
switch is provided to permit operation 
over any unconditioned two-wire sys­
tem such as the Bell Data Access Ar­
rangement. The units are available in 
mahogany or walnut· finish and cost 
under $300. For information: 
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TALLY CORP. 
Seattle, Wash. 
Paper tape is not dead. It may not 
even be sick. Witness the raft of 
equipment being currently introduced, 
like the R-5000 bidirectional tape 
reader. It is good for 500 cps reading 
synchronously; 300 asynchronously. It 
handles 750-foot reels and rewinds at 
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120 ips. Its price IS III the neighbor­
hood of $1500. For information: 
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TEC, INC. 
Minneapolis, Minn. 
Remote batching is the order of the 
day with the advent of the 520-40 RJE 
terminal. The system comprises a 400 
cpm card reader, 300 lpm 132-column 
line printer, an operator control panel, 
a synchronous or asynchronous serial 
communication interface, and the pro­
grammed controller. Obviously enough 
the unit is directed at the IBM 2780 
terminal market. If offers, however, 
better performance and lower cost. For 
instance, a $900/month version of the 
2780 delivers a 240 lpm 80-column 
printer and a 400 cpm card reader and 
a 2000 or 2400 bps communications 
channel. The 520-40-which has soft-

ware for simulating the 2780-sells for 
$29,400 (compared to about $40,000) 
and can handle line speeds from 110 
to 9600 baud, asynchronous or syn­
chronous. 

The standard code for the machine 
is ANSI; but EBCDIC, Transcode, and 
others are available. Also available are 
a card punch, crt displays, keyboards, 
and other peripherals. For informa­
tion: 
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TELEX CORP. 
Tulsa, Okla. 
The Series 4852 and 4862 tape trans­
ports are designed to be plug-in re­
placements for IBM 729 and 2401 
drives. In all particulars they are iden­
tical with their IBM counterparts (ex­
cept that the 4852 features a power 
window, unlike the IBM 729's). Telex 
is claiming a "first" in its development 
of the 4862 replacement for the dual-

density 2401 (which operates at 800 
bpi NRZI and at 1600 bpi phase-en­
coded) . 

The big differences are supposed to 
be in price. While IBM 729 rentals 
start at $700/month plus extra use 
plus maintenance, the 4852 leases for 

. $480 month period, and sells for 

$19,900. The 4862 leases for $540/­
month, again including the seven-day 
24-hour maintenance and with no ex­
tra charge for extra use, and sells for 
$25,l70. For information: 
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TEL-TECH CORPORATION 
Silver Spring, Md. 
The TT-201 data set is a four-phase 
synchronous modem that transmits 
and receives binary serial data at rates 

up to 2400 bps. Two models are 
offered: one (2400 bps) is compatible 
with Bell 201B; the other (2000 bps) 
with Bell 201A. The TT-20 1 is avail­
able as either a card set, mounted in a 
rack, or in a desk-top cabinet. It is unit­
priced at $1800. For information: 
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Tel-Tech's TTC-3000 concentrator is a 
time-division, bit-interleaved multi­
plexor that transmits multiple, inde-
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pendent data streams simultaneously 
over a single voice grade telephone 
circuit. It offers multipoint capabilities 
with full contention, and immunity to 
terminal disconnect. Expansion ( as 
few as two channels at a time) is 
achieved by plugging in additional 
channel cards. Different remote ter­
minal I/O speeds can be intermixed. 
All interfaces are standard EIA RS 
232B. The unit can have two to 38 
channels, and data input speeds of 
110, 135, 150 or 300 bps (standard). 
A 10-channel unit with a mix of line 
speeds would typically run about 
$4000. For information: 
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TETRA CORPORATION 
Minneapolis, Minn. 
The Alpha 10.3 and 12.4 offer capaci­
ties ranging from 3K-48K and 12K-
320K bits, respectively. The 10.3 has a 
price range of $600 to $1090 for ca­
pacities from 256 x 12 to 1024 x 12. 
Expansion in modules is available in 
24-, 36-, and 48-bit increments. Cycle 
time of the 10.3 is 1.5 usec; the 12.4 
has a 1.75 usec cycle time. The 12.4 is 
priced from $1300-$2200 and comes 
in capacities .of 4K x 12 to 20 bits 
down to lK x 12 to 20 bits. Expansion 
is available to 24 up to 80 bits/words. 
The systems come with control logic, 
address register and data register. 
Plug-in board exchange makes main­
tenance a three-minute job. All semi­
conductors are silicon; no plastic pack­
ages are used. For information: 
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TIMEPLEX, INC. 
Norwood, N.J. 
The Timeplex Computer Calling Ac­
cessory is an automatic calling unit 
that permits a computer to dial local or 
long distance telephone calls through 
any dial-up network. It will work with 
any EIA Rs-366 interface (on such 
units as the IBM 2701, 2702 or 2703) 
and with EIA Rs-232 interfaces if at 
least two duplex control signals are 
available. It can also interface with 
any time division multiplexor capable 
of transmitting two or more duplex 
control functions. Connection to the 
telephone line is through a Bell System 
F-58118 data coupler and interface 
with a 103-type modem. First ship­
ments are scheduled for July. Price of 
the unit is $2500. For information: 
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VARISYSTEMS CORP. 
Plainview, N.Y. 
First product of this new firm is the 
PAc-16 Programmable Adaptable Con-
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troller, a byte-oriented minicomputer 
designed to be easily adaptable to sys­
tem interfacing requirements. Each in­
struction is stored in two 8-bit bytes, 
providing an instruction length of 16 
bits. The operation code portion of the 

memory referencing instruction re­
quires only 4 bits, leaving 12 bits for 
addressing. As a result, bytes may be 
referenced directly, without recourse 
to paging. Speed for memory refer­
enced instructions is 3 usec, for I/O 
instructions, 4 usec. I/O capability in­
cludes two interrupt lines, six sense 
lines (18 optional), eight bidirectional 
data lines, four programmable sequen­
tial timing pulses, and an optional di­
rect memory access channel. 

Circuitry is MSI, dual in-line TTL 
IC'S, mounted in wire-wrapped sockets. 
Memory is either lK or 4K bytes. 
Software consists of the PAC assembler, 
which is assembled on the Univac 
1108, and maintenance diagnostics 
which provide performance test and 
fault isolation when used in conjunc­
tion with front panel controls and in­
dicators. 

Interfaces available are for: CDC 
9420 and 9432 disc drives, Invac 60 
cps paper tape reader, GE PTR-70, TTY 
BPRE-110 tape punch. Price is $3,000 
with lK memory, $3850 with 4K. De­
livery r~quires 30 days ARO. For infor­
mation: 
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VERSATEC, INC. 
Cupertino, Calif. 
Six electrostatic printers and plotters 
are offered for mini- and midicomputer 
users for communications applications 
using fast-2400 or 4800 baud-lines, 
and for pulling hard copies of crt 
images from crt terminals. The models 
unveiled are the 100, 100A, 200, 
200A, 300 and 600. They make up the 
Matrix series. 

The Matrix 300 and Matrix 600 are 
300 Ipm (or 400 cps) and 600 Ipm 
(equivalent to 800 cps) and 80-col­
umn printers. Input alphanumerics are 
accepted in a variety of codes, includ­
ing ANSI, in eith~r serial or parallel 
transmissions, synchronously or asyn­
chronously. From it, 5x7 dot matrix 
characters are formed on 8~~ inch 
paper. These units are priced at $5500 

and $6700, respectively. 
The 100 and 200 are graphic output 

devices which use n! inches of the 
8~~ inch paper for their drawing area 
and produce alpha and graphic out­
put. Inputs are accepted in 70-byte 
chunks, either in serial or parallel 
form. The paper may be driven 
synchronously or asynchronously at 
speeds to 120 or 240 steps per sec. The 
100 runs $5900; the 200 goes for 
$6500. 

The 100A is a combination of the 
Matrix 300 and Matrix 100. It accepts 
two inputs, forming its alpha charac­
ters using read only memory. Its sell­
ing price is $7300. The 200A similarly 
com bines the 600 and the 200 and 
sells for $7900. 

Also to be demonstrated is the 
"Multiplus" system for distributing 
printed matter through multiple print­
er slave terminals. Each system will be 
based on one of the Matrix printers 
and several less expensive repeaters, 
which may be controlled by the master 
or by a central computer. All of the 
Matrix units are available for June 
shipments; delivery schedules for the 
Multiplus systems are quoted on re­
quest. For information: 
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WANG COMPUTER PRODUCTS, INC. 
Los Angeles, Calif. 
For $2210 a user with a need for tape 
storage and no big requirement for 
high speeds can have a tape drive that 
will interface with almost any con-

troller made, according to this vendor. 
The Mod 7 magnetic tape drive has, in 
addition to this almost universal inter­
face, the capacity to handle either 7-
track or 9-track tapes (as a standard 
option), and a transfer rate of about 
20KC with maximum packing density. 

Models are available for 9-track 
tapes using either 800 bpi or 1600 bpi 
packing, or for 7 -track tapes using 
dual densities (choose either 800 and 
556 bpi or 556 and 200 bpi) . All of the 
models use 7 -inch reels and are the 
right size for rack mounting. For in­
formation: 
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WESTERN INSTRUMENTS 
Tulsa, Okla. 
This cassette tape drive is designed to 
be a memory subsystem for remote 
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Introducing a~ old company. 

We've kept qui~t for 17 months. But 
now we're shol,Jting. Because what we're 
advertising is real,manufactured, and 
delivered. It w~rks,and it's available now. 

It's our Datamanager. A business-minded 
computer that saves you a fortune in 
application. Business-minded because it 
processes reams of data in single operations. 

See our Datamanager systems in several 
applications (including turnkey systems) at 
the Spring Joint (Booth #43010). 



Take a programmer to lunch. 

April 1970 

And leave him there. 
After all, programming devours a large 

part of your budget. But not anymore. 

Atron's Datamanager is a completely 
new kind of mini that cuts programming 

dramatically. Which saves you a lot 
of time and trouble. 

The programming you'll never need to . 
change is part of our hardware. Because we 

macroed it in. Yet, we made programmable 
the things you'll have to alter from time to time. 

Like format changes that normally require 
hours of programming. On our Datamanager 

you make many cha·nges in one or 
two simple steps. 

That's because its macro-power and data 
structure handles data in chunks, as well as 

single characters. Which makes every' 
instruction more effective. And leaves it 
handling more data faster than the mini 

you know today. 

And that's why we call it the Datamanager. 
Because it's the business-mindec;j 

small computer. 

Call us after lunch. 

THE ATRON DATAMANAGER 
It minds your own business 

ATRON CORPORATION 
Dept. 0104 1256 Trapp Road, St. Paul, Minnesota· 612/454-6150 

CIRCLE ,5 ON READER CARD 267 



PRODUCT 
PREVIEW. 

terminals. It is aimed squarely at the 
OEM marketplace, and its price varies 

drastically with quantity, ranging from 
$900 to $300. It can be ordered fully 
interfaced or as a basic deck with 
either incremental write/continuous 
read, or synchronous read/write. 
When fully interfaced, the Termicord­
ers are available with up to six read/­
write rates for parallel or serial trans­
missions. For information: 
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WEISMANTEL ASSOC. INC. 
Philadelphia, Pa. 
This manufacturer is relatively un­
known, a newcomer to the data pro­
cessing scene, yet has three large-scale 
products to show at its coming out 
party. One is a large-scale 16-bit 
computer. Sound like a misnomer? It 
isn't, considering that the machines, 
the Waicom-16s, are considered by 
their manufacturer to be in the Sigma 
7 class and are expected to sell in the 
$100,000 range with few peripherals 
attached. They are built for time-shar­
ing and have many fast I/O features, 
including a 500 nsec memory and a 
four million word/sec ("maximum 
possible") data transfer rate in the sin­
gle-processor configuration. 

When configured strictly for com­
munications purposes, the W-16 can 
terminate 256 lines (360 through re­
mote multiplexing). Called the 16C in 
this vei'sion, the machine is compared 
with the Comcet 80, and can act as a 
stand alone or front-end another W-
16. When two cpu's, the 16 and 16C, 
are joined, they can share memory and 
peripherals. For information: 
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Product Two is a remote communi­
cations concentrator labeled the RCC 
which can multiplex up to 32 low 
speed lines onto a 4800 baud circuit 
(or other combinations of low and 
medium speed lines adding to the 4.8 ' 
kilobit total). At the central site it can 
act as a demultiplexer, and is invisible 
to the computer and terminals in ei­
ther application. It is priced at 
$15,200 and can be delivered in six 
months. For information: 

CIRCLE 458 ON READER CARD 
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Third product is a line of large-scale 
memory systems, replacements for 
original equipment IBM 360/65, 
360/75, and Univac 494 or n08 sys­
terns. Sold in chunks of 256K bytes or 
64K words, the Swift Memories have a 
cycle time of 750 nsec and are plug 
compatible with the original equip­
ment. Each type performs 8-byte 
fetches. Delivery time is now set at six 
months. The 1108 cores will be 
shipped beginning in June, the 360 
stuff beginning in the fall. Prices, in 
the $300,000 range, are claimed to be 
a $100,000 savings. For information: 
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added attractions 
Advanced Memory Systems will show 
their big, fast semiconductor memory, 
the ssu, scheduled for delivery in the 
fourth quarter of this year. ... Ameri­
can Data Systems is introducing the 
ADS-900 Communications Control sys­
tem that can act as a front end com­
munications controller, an inteliigent 
remote satellite, or a data switching 
control~er. ... A portable crt/keyboard 
terminal in an attache case will be 
exhibited by Applied Digital Data 
Systems. While details were unavail­
able at editorial deadline, rumor has it 
that they've got an ad somewhere in 
this issue .... Auerbach Info will an­
nounce the availability of Software 
Reports, an encyclopedic reference to 
the proprietary software industry. The 
reports will be offered as a full loose­
leaf service or in individual volumes 
covering specific fields. . . . A micro­
fiche camera option to the Beta COM 
600 will be demonstrated by Beta In­
strument Corp. It allows the system to 
print 16, 35, 70 and 105mm film. Sev­
eral software packages will also be in­
troduced. . . . Compat Corp. will un­
veil another remote batch terminal 
featuring 256K character storage fro~ 
four Compat tape magazines, a high 
speed lineprinter, multiple input sta­
tions, and a stored program controller. 
. . . The Video System Utilization 
Monitor, to be shown by Computer 
Synetics, monitors the utilization of 
five computing system functions, and 
by logically combining these, televises 
a picture. of eight system functions in 
the form of a dynamic histogram. Its 
$2750 selling price is said to make 
VSUM the lowest priced equipment 
that does real-time utilization work. 
... The DyneMaCC 90 Multi-Access 
Communications Controller, a product 
of Dynelec Systems Corp." is adapt­
able to I/O channels of all major com­
puters, emulating standard peripheral 
devices. Both hardware and software 
is modular, allowing the system to take 
over a few or all the communications 
functions of the cpu. . . . Eastman 

Kodak has added a - Unit Record 
Adapter to its Recordak Motormatic 
Reader that extends its use to micro­
fiche and jacket microfilm. Kodak will 
also show its Viscomat Model 36 film 
processor made for taking cartridges 
from COM units for daylight process­
ing .... Ferroxcube is introducing the 
FI-4, a 1-usec core memory system 
with capacity of 4K to 8K words of up 
to 40 bits and a 390 nsec access time. 
. . . General Automation" which had 
been expected to show the spc-16 
minicomputer at 1969 FJCC, has prom­
ised now to exhibit it here .... Inter­
national Data Sciences will be intro­
ducing a key-to-tape data entry station 
known at press time only as Product X. 
They will also be showing Model 510 
Pseudo-Noise Transmission Test Set a 
transmit only unit used to check ~ut 
both synchronous and asynchronous 
data links ... Litton's DATALOG Div. 
showing the MC 1000, a 65 cps nonim­
pact strip printer designed for OEM'S; 
and the MC 3000 Digital Teleprint­
er, a 3000 Ipm nonimpact page 
printer. ... Photon's two printers-the 
off-line 7700 and the 7445 which will 
be both an off-line as well as a terminal 
device-produce completely formatted 
pages on phototypesetting paper, film, 
or directly on offset masters, ready for 
production run by any printing pro­
cess. They will be exhibited by Man­
agement Assistance Inc., who will 
market the units. . . . Memorex is an­
nouncing the Model 1240 communica­
tions terminal that features printing 
speeds of 30 and 60 cps .... Motorola 
Instrumentation and Control Inc. is 
introducing a device that interfaces 
the Motorola MDR-8000 document 
reader :--vith the IBM 029 keypunch. 
The interface provides transfer of pen­
cilled mark sense data to punched 
cards for entering mark sense data di­
rectly into IBM mainframe computers. 
... Nortronics Co. is showing their new 
line of 7- and 9-channel IBM-compati­
ble digital magnetic heads .... 3M 
Company is demonstrating "Page 
Search," which is incorporated into its 
400 series of reader-printers so that 
selection of a specific microfilm frame 
can be made by punching tip the 
numbers on a keyboard. Also being 
shown is Executive I, a reader-printer 
that produces 8~fx11-inch prints in 30 
seconds from microfilmed images .... 
Victor Comptometer will spotlight its 
Series 800 computer line in demon­
strations of on-line terminals, data col­
lection systems, inventory control, ac~ 
counting and billing. The terminals 
will be on-line to larger computers .... 
Xerox's newest product is the 7000 
Reduction Duplicator which can copy 
computer output and reduce it to 
8~fxll-inch format in a single opera­
tion at a speed of 60 copies/minute .• 
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COME SEE US· 
AT SJCC-
BOOTH NO. 1510-1511 

Meet the 
new one 

'r2f.iU zrv 1if18?" JiJw 

that 

tells twice as much 
at one glance 

Our stand-alone VST 12000 CRT Data Terminal 
for Time Sharing Gives You a Two-Page Display 
... 2.596 Characters with a 72 Character line 
The Big Brother of Video Systems' VST/ 1000 tells the 
story - 2,592 Characters in 36, 72 Character Lines. 

It replaces any loud-mouth teletypewriter, yet speaks 
as eloquently to any computer, without any hardware 
or software modifications. 

The VST /2000 shows you 1,296 characters on one 
page, and has yet another 1,296 character page in 
storage ready for display automatically when the first 
display is filled. 

VST /1000 CRT 
12" Screen, Folded 
logical 72 Character 
Line, 18 Line/Page. 
Two Pages - A quiet 
price, too. 

Keyboard cursor takes care of OOPS. Standard teletype 
keyboard and 10-key adding machine configuration 
takes care of secretaries who aren't familiar with other 
input arrangements. 
An all-in-one un it with optional bui It-in acoustical or 
hard wire coupler. Output for standard printer, too. 
The VST /2000 does a lot for very I itt/e. If you're a 
Time Sharing or a Leasing Company, our new big baby 
in the family of Quiet Ones can mean big things foryou. 
We can tell you twice as much if you write or call. 
~_mm~_m _______ E __ ~_ 

Video Systems, Corp. 0-470 
7300 North Crescent Blvd. 
Pennsauken, New Jersey 08110 

Please tell me twice as much about your new CRT 
data terminal that costs so little. 

o VST-2000 0 VST-1000 

NAM~E ________ TITLE, ___ _ 

COMPANY ________________ _ 

I 
VIDEO SYSTEMS CORPORATION I 

ADDRESS, ____________________ __ 

CITY ______________ STATEL.-__ ZIP __ 
7300 North Crescent Boulevard, Pennsauken, New Jersey 08110 (609) 665·6688 

I 
I 
I 
II 
I 
I 
I 
I 
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From the TDS 1700 line .. · · · · 
Now ... the TDS-1702 synchronous recorder 
The TDS-1702 has a wider operating range than comparable 
competitive models-at a lower price. The TDS-1702 reads 
and writes synchronously from 4 to 37·1/2 IPS in System 360 
7 or 9 track formats of 556 or 800 BPI with parity generation and 
checking. Skew and jitter performance are specified to provide 
sufficient accuracy to enable playback of 1702-written tapes on 
conventional large vacuum-column tape drives. System perfor­
mance capability is verified by final computer system checkout 
of individual units. 

Read-after-write and cyctic redundancy checking (CRC) 
are available in theTDS-1702 optionally. 

TRACOR DATA SVS I EMS 
PERIPHERAL PRODUCTS 
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SJCC BOOTH 26009·26012 CONVENTION HALL 

EASTERN OFFICE 
P.O. ,Box 893 Richboro, Pa. 18954 (215) 355-8040 

WESTERN OFFICE 
5913 West Ironwood St. 

Palos Verdes Peninsula, Cal. 90274 (213) 373-6484 

HEADQUARTERS 
6500 Tracor Lane Austin, Texas 78721 (512) 926-7770 
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(5)DGJ~CJl10~3 17©~Uu ~Ouu®8 
'J@u ~®[D[D [Q)[G8 [~[)'~cTI ~ 

M©[D~~v~ 38©fD/3® . 
But\~v~r8' CO~U lr~;:J[E UJ~©[3[L~~v~ 
First we made 2400 bps data communication practical 
for dial-up lines. Now you can go 50% faster. 

Our Modem 3300/36 data sets deliver maximum throughput 
at 3600 bps over the regular switched telephone network. 
They work, just like our other modems. Without problems. 

ICC data sets stamp out the problems in data communications 
from 1200 bps to 1,000,000 bps. Send for data sheets. 

~
-- .. ---.-.. -----' International Communications Corporation In Europe-

_ 7620 N.W. 36th Avenue, Miami, Florida 33147 
I arT', Telephone 305 + 691-1220 

a milgo company 
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~ 

Reading, Berks, England 
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BALLROo.M 

1. GRAPHICS-
TELLI NG IT LI KE 
IT IS 

(Paper /Panel) 

·10. OPERATING 
SYSTEMS 
(Paper) 

-

15. PROPRIETARY SOFT· 
WARE IN THE '70's 
(Panel) 

20. SON OF 
SEPARATE PRICING 
(Panel) 

24. PROGRAMMING 
LANGUAGES 
(Paper) 

29. DATA 
COMMON CARRIERS 
FOR THE 
SEVENTIES 
(Panel) 

1970 SJCC SESSIONS AT A GLANCE 

ROOM HJ ROOM FG HOLIDAY INN ROOM 20 

2. THE PATENT 3. MULTIPROCESSORS 4. THE INFORMATION 5. SIMULATION 
RAM I FICATIONS FOR MILITARY UTILITY AND I N EDUCATION 
OF PROGRAM SYSTEMS SOCIAL CHOICE (Panel) 
PROCESS (Panel) (Panel) 
INVENTIONS 
(Panel) 

6. PROGRAM 7. COMPUTING IN 8. MICROPROGRAMMING 9. AUTOMATA 
TRANSFERABILITY STATE GOVERNMENT (Paper/Panel) THEORY 
(Panel) (Panel) (Paper) 

11. INFORMATION 12. LESSONS OF 13. ARTIFICIAL 14. COMPUTERS IN 
MANAGEMENT SYSTEMS THE SIXTIES INTELLIGENCE EDUCATION: 
-FOUNDATION (Panel) (Paper) MECHANIZING HUMANS 
AND FUTURE OR HUMANIZING 
(Paper/Panel) MACHINES 

(Panel) 

16. HUMANITIES 17. DIGITAL 18. SYSTEM 19. NUMERICAL 
(Paper/Panel) SIMULATION ARCHITECTURE ANALYSIS 

APPLICATIONS (Paper) (Paper) 

21. SOCIAL 
(Paper) 22. COMPUTER SYSTEM 23. MEDICAL-

IMPLICATIONS MODELING & ANALYSIS DENTAL APPLICATIONS 
(Panel) (Paper/Panel) (Paper) 

25. RESOURCE 26. MINICOMPUTERS- 27. REQUIREMENTS 28. ANALOG HYBRID 
SHARING TH E PROFI LE OF FOR DATA BASE (Paper) 
COMPUTER TOMORROW'S MANAGEMENT 

NETWORKS COMPONENTS 
(Panel) 

(Paper) (Paper/Panel) 

30. HARDWARE 31. MAN - MACHINE 32. BUSINESS, 33. PROCESS 
(Cancelled) INTERFACE COMPUTERS AND CONTROL 

(Paper) PEOPLE?? (Panel) 
(Paper /Panel) 
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~ The chairmen of many of Computer - user interaction and 
~ the sessions have written communication will become the prime 
!iii descriptive paragraphs attributes of every system. This in-1/1 on their sessions specif- volves such unpleasant rigor and self 

ically for DATAMATION. discipline as standardization, com-
monality, and tons of the McNamara­

Further explanation of these and other 
type ilities. How the hell else can we 

sessions may be found in the official prevent each newcomer from reinvent-
conference program booklet to be dis- ing the wheel? If we expand our user 
tributed at the show. base, educate ourselves, share experi-

James H. Bennett 
Applied logic Corporation 
Technical Program Chairman 

(l ) GRAPHICS-TELLING IT LIKE IT IS 

The sock it to 'um session of sJcc!! The 
computer may be a gathering force in 
the seventies, but it will be the periph­
erals that make or break. Obviously 
the display terminal will be one of the 
most important. Our more sophisti­
cated jobs will require this device to 
function as a graphics terminal. And as 
assured by the already stern winds of 
austerity, "its gonna have to be inex­
pensive." Not cheap, inexpensive! 

April 1970 

ences, motivate the participants, we 
can expect enrichment from the 
growth and more concentrated brain 
power. We must align ourselves to this 
goal, since the man who has been pay­
ing for it is about to stop. Uncle's got 
too many other problems. vVe must sell 
to the businessman! And the business­
man of the seventies will be tough. 

This conference will be introducing 
computer generated half-tone graphics 
with movable light sources. A signifi­
cant achievement. The display of three 
dimensional objects that bear a close 
similarity to reality. One author has 
launched a re-evaluation of graphics as 
we know it. He feels that the approach 
has been all wrong. What we need is a 
generalized problem solver. As graph­
ics should assist in solving problems, it 
should be organized in that fashion 
rather than geared specifically for each 
problem attempted. 

It's only background and experience 
that provide the perspective for 
worthwhile projections into the future. 
In consideration of our austere posi­
tion, we have spared no effort to do 
just that in a paper, film, and panel 
session. We have assembled a group of 
men who have influenced more of the 
outcome of computer graphics than 
any group ever assembled in a confer­
ence session. We will look long and 
deep at )Vhere we are, where we've 
been, and where we're going. If there 
is ever to be a group capable of 
worthwhile reflections ... this is it. 
You may expect a commanding 
knowledge of IBM, CDC, Univac, GE 

and DEC hardware and software: the 
theoretical, practical and blue-sky. 
With film flashbacks we will relive a 
short history of graphics with narra­
tion by some of the original investiga­
tors. From 1958 to the present, the 
highlights of how this science has de­
veloped. The climax, of course, will be 
the hardly dry films of the new half­
tone graphics. 

The success of the session will de­
pend in part upon the freedom of the 
workshop atmosphere generated: the 
interest and astuteness of the attendee 
and his voiced opinion. If the people 
who have to contend with what the 
manufacturers are dumping out are 
ever going to take issue, this is the 
time. Why doesn't the software type 
make himself heard? This is an open 
challenge for them to show up and get 
in their licks. 

The very reason for the· existence of 
a Joint Computer Conference is its in­
terdisciplinary role. We have a free 
license to generalize. Each of the mem­
ber societies has its own meetings 
for its specialist. Here specialists from 
the various disciplines are getting to­
gether to consider problems facing the 
general body of AFIPS. One thing is for 
certain: no one will get away with 
telling it other than exactly like it is. 

Papers: 

-H. K. JOHNSON 

Consulting Engineer 
Session Chairman 

An Algorithm for Producing Half­
Tone Computer Graphics 
Presentations and Shadows and 
Movable light Sources, by I. 
Bouknight and K. Kelly, University 
of Illinois. 

The Case for a Generalized Graphic 
Problem Solver, by E. H. Sibley 
et ai, University of Michigan. 

Panelists: 
Steven A. Coons, Syracuse University 
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40 times faster than drum! 
A modular semiconductor memory 
for mini-computers, 1/0 storage, 
general buffering applications, 

low cost main memory extension, 
general purpose data storage 

.. . priced at drum memory costs 
Applies to virtually any system. Word length, transfer 
rate, logic levels, capacity-one of our SSU 1m's will fit 
your exact need. 

card types. No warm-up, no moving parts, and 100% 
usable storage space with no record gaps. 

SSU 1m is a high speed auxiliary storage module that 
can be relay rack mounted and provide low cost storage 
in a small size. It's like giving your mini-computer an 
extra set of brains. 

Interfacing is no problem. SSU 1m's have only 4 con­
trol lines plus address and data lines. SSU 1m's won't 
overrun. With 130 microsecond access time they'll 
handle 1/0 requests ten times faster than drum and 
double the number of terminal transactions. 

Send for the facts. Now. The AMS Solid State 
Memory can give you a competitive edge. Now. 
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SSU 1m's are a modular design, made from only five 

Performance Specifications, SSU 1m 
Access Time (p.sec) Min. Av. Max. 

Random 1 131 525 
Sequential 1 1 4 

Capacity Readout 
(No. of Bits) 

2,097,152 
1,048,576 

524,288 
262,144 

, Interface (TTL Compatible) 

(Bits) 
64 
32 
16 

8 

Data Rate 
(Megabits/sec.) 

64 
32 
16 

8 

Address, Data, Control (Read, Write, Data Ready, Busy) 
Size (19" Rack Mount) Readout Depth Height * 

64 9" 31~" 
32 9" 17~" 
16 9" , 12112" 

8 9" 12~" 

*Height includes power supply. 

ADVANCED MEMORY SYSTEMS, INC., 1276 HAMMERWOOD AVENUE 
SUNNYVALE, CALIFORNIA 94086 • TELEPHONE (408) 734-4330 
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S. H. Chasen, lockheed Georgia 
Bertrom Herzog, University of Michigan 
Thurber Moffett, TRW Systems 
Sam Matsa, IBM 
Carl Machover, Information Displays 

Inc. 
Frank Greatorex, Multilogic Inc. 

(2) THE PATENT RAMIFICATIONS OF 

PROGRAM PROCESS INVENTIONS 

Four lawyers who have played signifi­
cant parts in the protection of their 
clients' investments in program con­
trolled machines and processes will 
present papers and then discuss four 
different aspects of this work. To be 
covered individually and then dis­
cussed by the group are: 1) the effect 
of recent court decisions on protecting 
programmable process inventions; 2) 

, the special problems that inventions in 
co.mputergraphics and interactive pro­
cessing present to patent attorneys; 3) 
what managemerrt and technical per­
sonnel including programmers can do 
to get better patents on programming 
inventions; and 4) what possible ram­
ifications patents on programming 

processes might have in litigation. 
Coming to the meeting from Seattle, 

\Vashington, is Gordon R. Sanborn 
who argued the Bernhart and Fetter 
Case in the United States Court of 
Customs and Patent Appeals. Mr. 
Sanborn will be the principal discus­
sant of the problems presented by 
computergraphics. Michael I. Rack­
man of New York City authored one of 
the significant early works on the sub­
ject. He will provide additional insight 
into the things that programmers and 
engineers can do to make for better 
patents. Lawrence I. Lerner, who 
comes from New Jersey, will discuss 
the possible litigational aspects of pro­
gramming patents. The session chair­
man, who participated as friend of the 
court in the Prater and Wei case, will 
discuss the implications of that deci­
sion as well as some of the other recent 
developments in the courts and Patent 
Office. 

Panelists: 

-HOWARD R. POPPER 

Bell Telephone Laboratories 
Session Chairman 

Gordon R. Sanborn, Christensen, 
Sanbprn & Matthews. 

Michael I. Rackman, Amster & 
Rothstein. 

lawrence I. lerner, lerner, David & 

littenberg. 
Howard R. Popper, Bell Telephone 

la boratories. 

(3) MULTIPROCESSORS FOR MILITARY 

SYSTEMS 

This session will bring together a panel 
of computer architects from compa­
nies who have built or are build­
ing compact mu'ltiprocessors for space­
borne, airborne, shipborne, and mobile 
ground applications. The session will 
consist of short presentations by the 
panelists on their machine designs, fol­
lowed by a discussion of topics like: 1) 
design considerations for inclusion of 
unique multiprocessing instructions; 
2) philosophy for having a design 
which is software compatible or non­
compatible with a commercial com­
puter; 3) design considerations for 
providing fail soft operation. 

Dr. A. J. Ess will discuss the L-304, 
the L-3050, and Litton's new "Poly­
processor." The L-304 computer is an 
airborne militarized dual processor 
used in several tactical data systems. 
The L-3050 (AN/CYK-12) is the cen­
tral computer used in the Army's 
TACFIRE System. The polyprocessor is 
a fourth - generation computer de­
signed from inception to operate effi-

(Continued on p. 277) 

High speed PDP-8 print-out 
is alive and well 
under $8000. 

April 1970 
CIRCLE 231 ON READER CARD 

The Shepard 8800 Computer line printer prints 
80 columns wide, at speeds of up to 400 lines 
per minute. It features direct, built-in interface 
to the PDP-8, the HP2116, the VARIAN 620i, 
or the Honeywell 316/516 Mini-computers. All 
for only $7600, including interface. 0 The 
price is for unit quantity and buys an ex­
tremely reliable, compact printer which fea­
tures an ink roller printing mechanism that 
eliminates the fabric ribbon, tractor feed 
sprocketed multi-copy paper capability and 
full line buffer memory (80 characters). 0 With 
the 8800, you can get fast, accurate print-out 
at a fraction of the cost of comparable printers. 
o For interfacing with other popular mini­
computers, the 8800 is available with com­
plete electronics and controls for $6800. 0 If 
you'd like details, write us. 0 131 st Street at 
Jamaica Ave., Richmond Hill, New York 11418 

otttt Shepard Division 

See us at the 
SJCC Booth 5716 
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IBM 2265 $tand-aIQn.~dj$playter~il1~1 ATC 2265 stand:-alone display terminal 
" ", ,,'." ", ",- . '" ',:""',:: '. ", " : I' ',',.::".:,' '" ":,' .',' .... :··,,;:1. , ':,':. ':;"',.' ,',,' , 

$' .. 14625 ······.$'.: •••.• ,· .• ·.··.;8250 , 
... ' . '.'. ' '. " ..... ' ..... , ... "',."',.".: ... ",.,::;, .. " , . , 

According to, some Greater Law,s machine mat C~$ts,twlce 
asrt;luoh ~~anotherrn.chinesh()UldbeJYliC.,.$, valuable: 

,GreaterLaM4'ne,edOOt ' " , " 'is', 
'thSbetter.enei " , I 

[.s'::·':.·· ... ', '" _,', ,',' 

. . , 

M~'nUfact~rt,d ;':~tl#~.~C TechnolOgY Corporation, the 
1\1e~~65,;JS '·'·compatiplewith ihe1BM360. The only 
thitig,~~atls the price. 

.1ft)18I1"dl,.~y 'OUlr'nlltlonwiide network 

I would like more information about the ATC 2265 stand- I 
alone display terminal. I 

01 would like information on ATe's multi-station display I 
systems. I 

o I would like a salesman to call me for an appointment. ' , I 
Name ______________________________________________________ _ 

Company ________________________________________ __ 

Address ________________________________________ ___ 

__________ State ____ ....;.. ___ Zip __ 

300 East 44th Street, New York, New York 10017. 
Offices in principal cities of the United States and Canada. 
Also offices in Mexico, Europe, South and Central America. 
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ciently as a full multiprocessor. 
Mr. Andrew T. Aylward will pre­

sent IBM'S VS A-NEW multiprocessor 
computer. This computer uses 4 Pi 
technology to implement a machine 
which is 360 compatible. The machine 
consists of two .central processing stor­
age units (cp su) and two word-wide 
high speed channels, each of which 
has direct access to eight 16K word 
main storage units. 

Dr. Ernest J. Dieterich will describe 
RCA'S 215 multiprocessing architecture 
which provides compatibility with an 
existing family of commercial comput­
ers. The emphasis will be on features 
of the hardware and the executive 
program, designed as a single entity, 
which permit the capture of the com­
plete package of commercial operation 
system software. 

Mr. David McGonagle will discuss 
the design features of a multiprocessor 
designed for avionics applications. 

-ALBIN A. HASTBACKA 

RCA Corp. 
Session Chairman 

Panelists: 
A. T. Aylward, IBM Federal Systems 

Division. 

A. J. Ess, litton Data Systems Division. 
D. McGonagle, Burroughs Corp. 
E. J. Dieterich, RCA Aerospace Systems 

Division. 

(4) THE INFORMA nON UTILITY AND 

SOCIAL CHOICE 

The emergence of the mass informa­
tion utility may become the over­
riding factor in evaluating the impact 
of computers on the general public. 

First, recent federal rulings on the 
computer/ communications scene are 
making it increasingly apparent that 
CATV (Community Antenna Televi­
sion) will be the basic broadband 
communications highway into the 
American home. There are now more 
than three million viewing families 
subscribing to over 2000 operative 
CATV systems in the United States, and 
approximately half of the viewing pub­
lic is expected to be "hooked on" to 
CATV by about 1975. 

Second, technological computer/ 
communications developm~nts are be­
ing designed and tested by leading 
firms to make it pos~ible to use the 
home TV, with appropriate modifica-' 
tions, as the basic display device for 
receiving information services. Feasi­
bility is no longer questioned; the race 

is on for the most cost-effective 
package. 

Third, by seizing upon economies of 
scale, leading computer/ communica­
tions firms, in conjunction with CATV 

operators, will be able to offer the pub­
lic a wide variety of information ser­
vices at low monthly rates, perhaps 
approaching telephone rates, provid­
ing entertainment, educational, shop­
ping, and homekeeping services. 

Fourth, and most significant, no one 
is prepared to provide effective guid­
ance toward achievement of social ex­
cellence in mass information utilities. 
The FCC and other cognizant govern­
ment agencies follow rather than lead 
technology and have virtually no ex­
perience in this area. No one has faced 
up to the problem of social information 
as a regulated public utility. Computer 
manufacturers, software houses and 
the communications industry have 
virtually no guidance as to what the 
public wants nor what the public 
needs. 

The socio-economic-political-educa­
tional implications of information utili­
ties can easily stagger the imagination. 
In particular, new democratic forms 
may emerge, creating a new configura­
tion between the citizen and the state. 
If immediate profits are the supreme 
end of all social planning because no 
other serious contenders arise, then the 

Here is Tetra's line of compact, high quality MEMORY SYSTEMS. One of these should fit your application. 
ALPHA 10.2 ALPHA 12.2 ALPHA 10.3 ALPHA 12.4 
1024 x 10 x 10 2048 x 12 4096 x 12 to 20 
1024 x 9 x 9 1024 x 12 2048 x 12 to 20 
1024 x 8 4096 x 8 512 x 12 1024 x 12 to 20 

512 x 10 2048 x 10 256 x 12 16384 x 12 to 20 
512 x 9 2048 x 9 1024 x 24 to 48 8192 x 12 to 20 
512 x 8 2048 x 8 512 x 24 to 48 4096 x 24 to 40 

1.5 usec full cycle 1.75 usec full cycle 1.5 usec full cycle 1.75 usec full cycle 
Call collect! We'll ship you a prototype the same day! 

CIRCLE 147 ON READER CARD 

April 1970 

corporation 
7309 WASHINGTON AVE. SO. 
MINNEAPOLIS, MINN. 55435 
PHONE (612) 941-5450 
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information utility could end up as the 
most barren wasteland of them all. 

Building upon the results of an ear­
lier conference on the same topic held 
at the University of Chicago in De­
cember, 1969, the interdisciplinary 
panel of this session probes the issues 
and comes up with novel and contro­
versial recommendations. 

Panelists: 

-H. SACKMAN 

System Development Corp. 
Session Chairman 

H. Barko, UCLA. 
S. Drescher, University of Pittsburgh. 
R. A. Dunlop, Logistics Distro-Data. 
E. S. Dunn, Jr., Resources for the 

Future. 
L. Kestenbaum, formerly with Dept. 

of Justice. 
M. A. Melkanoff, UCLA. 
E. Parker, Stanford University. 

(5) SIMULATION IN EDUCATION (Panel) 

Chairman: David Lamb 
University of Delaware 

(6) PROGRAM TRANSFERABILITY 

The purpose of this panel session is to 
shed some light on the subject of mov­
ing programs from one environment to 
another. The bulk of all programs de­
veloped in the past, and indeed being 
written today, are tied to the specific 
environment for which they were orig­
inally implemented. Transfer to a 
different environment is usually a cost­
ly proposition requiring much plan­
ning, time, and reprogramming. 

Whether ope believes the problem 
to be that environments are not com­
patible between computer manufac­
tUrers and generations of computers, 
or, that programs are unable to ac­
commodate differing environments, 
the fact remains that the lack of mobil­
ity which currently exists creates 
serious problems for both users and 
manufacturers of computers. 

The panelists in this session are 
acknowledged experts. They will be 
speaking from firsthand experience, 
and each of them will give his views 
on a series of questions selected to 
permit a thorough examination of the 
topic. In addition to the question that 
usually receives the most attention­
that is, the one on how to achieve 
transferability-the panel will set the 
stage by establishing the nature of the 
problem for which transferability is a 
solution (and perhaps it is not the only 
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solution) and then explore such topics 
as the contribution of higher level lan­
guages, the effect of industry standard­
ization efforts, and the possible effect 
of unbundling. 

The panel will also gaze into a crys­
tal ball to tell us what they think the 
situation will be by 1980. Will pro­
grams and applications be freely trans­
ferable between environments or will 
increases in complexity keep us where 
we are today? Will the question be 
largely irrelevant by then? Will data 
be transferable without conversion? 
What will be the cost of achieving 
transferability? What would be the 
effect on computer manufacturers, 
users, software houses, programmers, 
training requirements, salaries ... ? 

Panelists: 

-A. METAXIDES 

Bell Telephone Laboratories 
Session Chairman 

Kenneth R. Barbour, General Electric 
Co. 

Philip H. Dorn, Union Carbide Corp. 
Joel D. Erdwinn, Computer Sciences 

Corp. 
George H. Mealey, Harvard University. 

(7) COMPUTING IN STATE GOVERNMENT 

There is a growing public awareness 
and concern regarding state adminis­
tration of public assistance, employ­
ment security, public safety, and pub­
lic health programs. In the 1970's 
problems of transportation, pollution 
control, housing, medical care, etc., 
will place heavy burdens on state 
agencies. Since more and more atten­
tion is being fO,cused on the use of 
information processing technology to 
cope with these matters, this panel will 
discuss the capabilities and resources 
available to state governments to meet 
the challenge of the 1970's. 

The panel discussion will be intro­
duced by brief statements by four 
panel members. Donald Croteau will 
discuss the activities of the National 
Association of State Information Sys­
tems Standards Committee. John L. . 
Gentile will cover the research and 
educational activities being carried on 
by the various states. Larry H. Walker, 
J r., will examine the inter-governmen­
tal (federal-state-Iocal) relationships 
affecting state com'puter systems. Carl 
Vorlander will conclude with a discus­
sion of the various aspects involved in 
administering a statewide computer 
network. 

-ALVIN KAL TMAN 

Commonwealth of Massachusetts 
Session Chairman 

Panelists: 
Donald Croteau, State of New York. 

John L. Gentile, State of Illinois. 
Larry H. Walker, Jr., Commonwealth 

of Pennsylvania. 
Carl Vorlander, State of Wisconsin. 

(8) MICROPROGRAMMING 

Microprogramming is one of the hot­
test subjects in the computer field to­
day. It is also, unfortunately, one of 
the most misunderstood; This is due to 
the fact that only a comparatively 
small number of computer technolo­
gists have been engaged in actual 
work in the area. Also, since it lies 
somewhere between Software and 
Hardware, the work is performed by 
either logic designers or programmers, 
each with a different perspective of 
the function he performs. There is still 
too much turmoil in the field to come 
up with generally acceptable defini­
tions of terms, although local working 
definitions are created within particu­
lar groups. 

I t is the goal of this session to pre­
sent an overview of the field with the 
emphasis on current technology. The 
talks will include a survey, two appli­
cations, and an engineering paper, and 
will represent a balance of software 
and hardware interests. 

The format of the session will in­
clude a discussant for each paper to 
add the extra dimension of a contrast­
ing statement by another profeSSional 
with experience in the subject. 

-JULIEN GREEN 

Scientific Resources Corp. 
Session Chairman 

Papers and Discussants: 
A Study of User Microprogrammable 

Computers, by C. V. Ramamoorthy 
and M. Tsuchiya, Univ. of Texas at 
Austin. Discussant: R. McClure, Dal­
las, Tex. 

Firmware Sort Processor with LSI Com­
ponents, by H. Barsamian, NCR Elec­
tronics Div. Discussant: B. Huberman, 
The MITRE Corp. 

System/360 Model 85 Microdiagnos­
tics, by N. Bartow and R. McGuire, 
IBM Systems Development Div. Dis­
cussant: H. W. Lawson, Standard 
Computer Corp. 

Use of Read Only Memory in ILLIAC 
IV, by H. White and E. K. C. Yu, Bur­
roughs Corp. Discussant: R. E. Mer­
win, Safeguard Systems .. 

(9) AUTOMATA THEORY (Paper) 

Chairman: Marvin Paull 
Rutgers University 

(10) OPERATING SYSTEMS 

With the close of the sixties we have 

DRTRMRTION 



seen that the multiprogramming sys­
tem is well established. The profitabili­
ty and convenient operation of these 
large systems however, is proving to be 
somewhat elusive. The great things 
expected of 'large, complex, general­
ized operating systems must be tem­
pered by focusing more attention on 
other important (and often ungl~mor­
ous) areas. This session brings to light 
such things as system architecture, 
computer center operations, data 
management, and price/performance 
considerations. The six papers reflect 
this change from early experimental 
prototypes to more pragmatic and 
profitable operating systems. 

Katzan surveys the different types 
of operating systems. He simplifies 
many of the concepts (and the jargon) 
embodied in third generation time­
sharing and batch operating systems. 
Selwyn addresses the problem of mea­
suring and controlling the computer 
resources, both hardware and soft­
ware, dynamically allocated in a time- . 
shared environment. Andrews and 
Radice present some requirements for 
the effective operation of the computer 
center itself, especially in the area of 
operator/ computer communication. 

Molho presents his thoughts on 
hardware security in the controlled­
access time-shared computer utility. 
Abate and Dubner describe a system 

where sophistication and' generality 
must be traded for economic and' re­
liability considerations. The result is a 
system supporting nearly 1000 termi­
nal stations on a relatively modest 
equipment configuration. Symes con­
siders a system providing the conversa­
tional problem solver .with a powerful 
yet simple technique for manipulating 
data structures. 

-THEODORE A. HESS, JR. 

Applied Logic Corp. 
Session Chairman 

Papers: 
Operating Systems Architecture, by 

Harry Katzan, Jr., Pratt Institute. 
Computer Resource Accounting in a 

Time Sharing Environment, by Lee 
L. Selwyn, Boston University. 

Multiple Consoles: A Basis for Com­
munication Growth in Large Sys­
tems, by Dennis W. Andrews and 
Ronald A. Radice, IBM Systems De­
velopment Div. 

Hardware Aspects of Secure Comput­
ing, by Lee M. Molho, System De­
velopment Corp. 

Ticketron, A Successfully Operating 
System Without an Operating Sys­
tem, by Harvey Dubner and Joseph 
Abate, Computer Applications Inc. 

Manipulation of Data Structures in a 

Numerical Analysis Problem Solving 
System (NAPSS), by Lawrence R. 
Symes, Purdue University. 

(11 ) INFORMATION MANAGEMENT 

SYSTEMS-FOUNDA TlON AND FUTURE 

After many years of experimentation, a 
consensus on the ap'proach to build­
ing information systems is emerging. 
These include: 1) separating the defi­
nitions and formulations of the logical 
data base seen by the user from the 
physical data base, stored and acted 
upon by the computer; 2) storing and 
acting upon single copies of data and 
providing facilities to logically relate 
one datum to any other datum; 3) 
providing facilities to let the data base 
dynamically change and adapt as new 
demands are made of it; 4) providing 
a user-oriented language for time­
shared interaction with the data base. 

In this session, the papers presented 
establish a foundation on which to­
day's information management sys­
tems can become tomorrow's manage­
ment information systems. 

The first paper in the session de­
scribes the awesome task and many of 
the factors to be considered in the 
development of an information man­
agement system. This paper concludes 

IDS Disc Memorv Systems & Controllers 
Interface with most Mini-Computers 
Off-the-shelf availabilitylln production quantities I 
In addition to available compact and reliable Model 7000 and 8100 
series disc memory systems, IDS now offers a new line of controllers 
-expandable in increments of 32K words-accommodating up to 
eight IDS memory systems. 

Ideal for mini-computer and medium capacity digital equipment 
applications, IDS memory systems include all necessary read/write 
IC electronics at lowest-per-bit cost. 

Disc files are available within 30 days of order; Controllers based 
upon specification requirements. 

IDS System Capabilities and Features 
• reliability-only one moving part 
• minimum access,time with fixed, non-positioning heads 
• no head to disc contact"-even at Btart or Stop 

INFORMATION ____ _ 

C - ,. 
DATA SYSTEMS INC. 

Write today for interface 
specifications, applica­
tion notes and controller 
specs. 

8260 E. Eight Mile Road, Detroit, Michigan 48234 • Phone (313) 891-2400 
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Controller, 
7000 and 8100 
Disc Storage 
Systems 
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Compare other data base 
management systems with 
General Electric's Integrated Data Store 
Use this check list to compare I-D-S with any other data base management system you know: 

Creates a variety of data structures ac- GE I-D-S OTHER 
cording to user definition: 

• hierarchies 0 D 
• tree structures !?J D 
• networks 0 0 
• unlimited combinations of the 0 0 above 

Eliminates need for redundant data 0 0 
No user intervention required in main- 0' 0 taining data structure linkages 
Protects against the storage of duplicate 0 data 0 
Control key modification automatically 0 0 adjusts data base relationships 
Gives ten choices for the physical place- [{1 0 ment of records 
Provides versatility in ordering a set of 
records: 

• sorted 0' 0 
• first in, first out [{] 0 
• last in, first out 0 0 
• random 0 0 

Unlimited number of entry points into [] 0 the data base 

Regardless of what business you're in, 
General Electric computers with Inte­
grated Data Store (I-D-S) can revolu­
tionize your data base management 
capabilities. It can improve your effi­

ciencies at running far more than just production control 
(as illustrated here); it can upg~ade personnel, finance, 
customer record, and many other functions, as well, in 
virtuaJJy any industry from banking to manufacturing. 
You tailor your own I-D-S system to the types of retrievals 
you think are best for your business. Your information is 
then linked together into networks wherein the prime ele­
ment in one network may be subordinate to another. 
Redundancy is eliminated. 

GE I-D-S OTHER 

Includes all random organization 0' D methods 
Dynamically allocates and deallocates rzf D data storage space 
Data base can reside on a mixture of 0 0 random access devices 
Eliminates the need for designed over- 0 0 flow areas 

0 Available data storage space is perpetu- 0 ally inventoried 

Simple, powerful, easy-to-use language 0 0 
Offers nine methods for record retrieval [{] 0 
Permits movement through the data 0 0 base in any direction 

0 Reduces system implementation time 0 
Proved effective through worldwide use 0 0 in a variety of businesses 

Extensive error analysis is provided El 0 
Flexible debug aids 0 D 
Data base accessible by COBOL or 0 0 FORTRAN object programs 

Supported by extensive utility routines 0 0 
Continuous journalizing of data base for [{] D recovery pu rposes 

~ File protection by software 0 

I-D-S users are believers_ They call it "the next generation 
of data base management systems." But you can have it 
now to unite your computers ... unite your people ... 
unite your business as no other data base management 
system can. Start by calling your nearest General Electric 
Information System Sales Representative. 

Or write to Section 290-73, General Electric Company, 
Schenectady, New York 12305. 

GENERALfj ELECTRIC 

General Electric computers: 
The United Systems of the 70's 
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. that "full participation and support of 
senior management in the organization 
of an IMS project is an absolute re­
quirement." 

The next two papers describe inter­
active time-sharing systems for use by 
programmers who would like to build 
a small information system. One paper 
emphasizes the ability to add new data 
types to the data base without preplan­
ning, while the second is concerned 
with the use of virtual memory tech­
niques for handling data bases. 

The fourth paper addresses the 
problem of putting data into the data 
base and automatically classifying it. 
This is ah important facet of the prob­
lem, since an information system has a 
value only when the large amount of 
data is present. Last, in the fifth paper, 
the session addresses a manager's use 
of quasi-natural English language to 
query a data base. 

Papers: 

-GEORGE C. DODD 

General Motors Research 
Laboratories 

Session Chairman 

An Approach to the Development of 
an Advanced Information System, 
by J. E. Myers, Arcata National 
Corp., and S. K. Chooljian, Hughes 
Aircraft Co. 

The Data BASIC Language-A Data 
Processing Language for Non-Pro­
fessional Programmers, by P. C. 
Dressen, General Electric Co. 

LIST AR, Lincoln Information Storage 
and Associative Retrieval System, by 
A. Armenti, MIT. 

All-Automatic Processing for a Large 
Library, by N. S. Prywes, University 
of Pennsylvania, and B. L. Litofsky, 
Bell Telephone Laboratories. 

Natural Language Inquiry to an Open­
Ended Data Library, by G. W. Potts, 
Meta-Language Products. 

Discussants: 
E. A. Sibley, University of Michigan. 
Richard Robnett, General Motors. 
James P. Fry, The MITRE Corp. 

(12) LESSONS OF THE '60's 

This year marks the beginning of the 
third decade of the computer industry. 
In the past, our industry has. often 
excused its mistakes and flaws as those 
of a growing adolescent. It is now time 
to stop using excuses and to examine 
our actions in a critical and construc­
tive light. 

Toward this end, the panel will re-
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view the events of the past decade-its 
successes and failures-and comment 
upon the lessons that may be learned. 
The topics to be discussed will iri­
clude: 

The Sado-Masochistic Love Affair 
Between the Vendors and the Users 

The Feasibility of Building Large 
Systems 

Microminiaturization of Expertise; 
e.g., Wanted-Tape Labe~ Expert 

The Time-Sharing Paradox 
The Minniecomputer Revolution 
The Mickeycomputer Revolution 
Revolutions That Never Happened 
Products That Never Died 
The Throughput Race: Faster and 

Faster Hardware vs. Slower and Slow­
er Software 

The Usability Gap 
Pushers, Users, and Junk 
\Vishful Thinking: A Growing Fac­

tor in Product Planning 
The Desire for Glamor Rather Than 

Quality 
Management Information Systems: 

Socratic Information Systems, Roger­
ian Information Systems, and Freud­
ian Information Systems. 

Can Six Computers Do All the 
Worthwhile Computing in the U.S.? 

How You Gonna Keep Them Back 
in the Lab After They've Seen Wall 
Street? 

When You Should Have Gotten Out 
of the Stock Market 

We'll also look at some famous and 
some lesser known important laws: 

Grosch's Law: Computing power 
increases as the square of the cost. 

Parkinson's Law: Work expands to 
fill the time allotted. 

Murphy's Law:· Anything that can 
go wrong will go wrong. 

Hill's Law: Nothing ever works and 
nobody cares. 

PanelistS: 

-SHELDON B. WEINBERG 

Cy berne tics In terna tional 
Session Chairman 

Robert B. Forest, DATAMATION. 
H. R. J. Grosch, National Bureau of 

Standards. 
Richafd Hill, Informatics. 
ChgfTes P. Lecht, Advanced Computer 

,techniques. 
William R. Lonergan, International 

Reservations Corp. 
Carl Reynolds, I/MAP. 

(13) ARTIFICIAL INTELLIGENCE 

This session will focus on three major 
areas of current work in artificial intel­
ligence: the development of programs 
for improving the performance of 
heuristic problem solving programs, 
the application of interactive tech-

niques and artificial intelligence con­
cepts to complex problems of scientific 
inquiry, and the theoretical study of 
procedures for reasoning by machine. 
For each of these three areas there will 
he a contributed paper which will re­
port on a specific investigation, and 
also an invited discussion which will 
present broad background in the area 
and it will examine the paper in the 
context of other related work. 

Heusmann's paper will show that a 
heuristic program for solving a com­
plex scheduling task can learn to im­
prove its performance through feed­
back from intercomparisons of the so­
lutions it has produced. Dr. Ira Pohl, 
an active contributor to the theory of 
heuristic search processes, will discuss 

. this paper. 
Foster's paper will describe an in­

teractive program for the discovery of 
complex, highly abstract patterns in 
social science data. The paper will 
show that man-machine interaction 
can lead to qualitative changes in the 
nature of research and theory in the 
social sciences. Discussion based on 
this paper will be presented by Dr. 
Manfred Kochen, a pioneer in concept 
formation research, and a leading con­
tributor to information systems, ques­
tion answering, and mathematical 
models in the Social Sciences. 

Anderson's paper will discuss the 
relationships between two methods for 
treating the equality relation within 
automa tic theorem proving procedures 
that are based on the resolution prin­
ciple. The main theoretical result of 
the paper will be a proof that a proce­
dure using one of these methods, 
called E-resolution, is complete. Dr. 
Alan Robinson, the originator of the 
resolution principle and a central fig­
ure in theorem proving research in the 
last decade, will be the discussant of 
this theoretical paper. 

Papers: 

-SAUL AMAREL 

Rutgers University 
Session Chairman 

A Story of Heuristic Learning Methods 
for Optimization Tasks Requiring a 
Sequence of Decisions, by L. Rowell 
Heusmann, Yale University. 

Man-Machine Interaction for the Dis­
covery of High-Level Patterns, by 
David F. Foster, General Electric Co. 

Completeness Results for E-Resolution, 
by Robert Anderson, University of 
Texas at Austin. 

Discussants: 
Ira Pohl, IBM Corp. 
Manfred Kochen, University of 

Michigan. 
J. Alan Robinson, University of 

Syracuse. 
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(14) COMPUTERS IN EDUCATION: 

MECHANIZING HUMANS OR HUMANIZING 

MACHINES 

Critics of computer-assisted instruction 
point out that actual benefits have 
fallen far short of what potential users 
were led to expect in the sixties. De­
spite the pitfalls of prediction, four 
recognized computer specialists will 
venture to assess possible computer 
contributions to education in the sev­
enties. 

Allen Newell will deal with the ses­
sion's theme, "Mechanizing Humans or 
Humanizing Machines," by examining 
the essential intellectual operations 
whi~h are required for a meaningful 
teaching agent. The source of his 
comments is an effort to construct an 
artificial teaching device named Mer­
lin, and the subject Merlin tries to 
teach is artificial intelligence. 

So far computers have been used by 
educators largely in drill or tutorial 
modes of instruction. Frederick B. 
Thompson will discuss how the com­
puter will better serve the learner as a 
tool-a facilitating environment in 
which the student can discover knowl­
edge for himself, for example, the laws 
of chemical combinations or the effect 
of demographic and economic condi­
tions on political decisions. 

For Robert Simmons some of the 

more exciting recent research in com­
puter - assisted instruction concerns 
teaching programs which generate 
problems a{ld analyze student re­
sponses and queries accorciing to gen­
eral rules and subject matt~r descrip­
tions. Most demonstrations have been 
restricted to formalized subject matter 
such as mathematics, logic, and pro­
gramming, but Simmons proposes the 
use of natural language for instruc­
tional- communication in any well­
defined discipline. 

Consider the hypothesis that the 
slow rate and variable success of learn­
ing to think reflect the amateurish and 
inarticulated methods available to a­
child. Seymour Papert sees the com­
puter as a machine which can offer a 
child an opportunity to - experiment 
with the world on an unprecedented 
scale while at the same time providing 
him with articulate and developed 
models of the world and of himself. 

A workshop will meet the following 
day to discuss these' presentations as 
well as status reports on several com­
puter science projects concerned with 
instruction and human learning. De­
tails are given in the April Bulletin of 
the Special Interest Group on com­
puters in education. Copies are avail­
able from ACM Headquarters, 1133 
Avenue of the Americas, N.Y., N.Y. 
10036. -KARL L. ZINN 

Ouar-terhorse 
This "short haul" modem increased 
thruput 800/0 and reduced cost 17.50/0 
in Actual Bench Mark Testing! 

In a recent installation, the Astroset 200 Series data communications system 
proved the performance economics of matching equipl'!lent with application. 

The system: A Univac 1108 CPU and Univac DCT-2000 Remote Batch 
Terminals. Former modem was the WE 201 B, which provided an average 
thruput of 1 01 lines/min. The Astroset 248 came through with 176Iines/~in. 
and the Astroset 272 produced 216 lines/min. This was done over vOice 
grade unconditioned, un-loaded leased lines. 

The moral of the story is that 
you may need to hop on a 
Boeing 707 to fly across the 
country. but for the short 
hauls. taxies make more sense! 
The Astroset 200 Series wins 
every time on the short tracks. 
P.S. We also build long-run 
modems. 

length of Transmission lines 
Using Astrocom 200 Series Modems 

Distance (Miles)' 

Data Rate Twisted Pair 
Model No. 

Bits/sec. 19 gauge 22 gauge 24 gauge 

220 2000 16 13 9 

224 2400 14 11.5 7.5 

236 3600 11.5 9.5 6 

248 4800 10 7.5 4.5 

272 7200 8 6 4 

296 9600 7 5 3 

'Distance from each Astroset to Central Processor, regardless 
of number of Astrosets on a party line. longer distances may 
be obtained by utilizing a portion of an Astroset as a repeater. 
Distances may therefore be multiples of those shown on Chart, 

l\\STROCOM 
III CORPORATION 
293 Commercial St .• St. Paul, Minn. 55106 • Phone: 
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University of Michigan 
Session Chairman 

Panelists: 
Allen Newell, Carnegie-Mellon 

Un iversit'Y. 
Frederick B. Thompson, California 

Institute of Technology. 
Robert Simmons, The University of 

Texas at Austin. 
Seymour Papert, Massachusetts 

Institute of Technology. 

(15) PROPRIETARY SOFTWARE 

IN THE '70's 

The introduction of proprietary soft­
ware in the late 1960's signaled, for 
the entire computer industry, new di­
rections for the decade of the 1970's. 
In fact, much of the attention given 
this vital software area today has re­
sulted in "program products" being 
promoted as a cure-all for many of the 
problems facing the computer industry 
at large. In evaluating the current and 
future impact of software, several 
questions naturally arise: Will future 
proprietary software developments 
compensate for the shortage of pro­
grammers? Will proprietary software 
be able to accelerate a company's abil­
ity to automate its application areas? 
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The simplelife. 
With all the different keyboard data preparation systems 

now on the market, you know which one the typical operator still prefers? 
The slow, ugly keypunch. 

Because she knows it, and even -if she hates it, she's afrai<J 
to change to something unfamiliar:. A womanly reason. 

LIBRA I is a system designed to make the operator want to switch. 
Ahighly automated, easy to understand, English-language-displaying, 
keypunch-resembling system that takes her mind. off the complicapons 

and leaves it pn her work. 
Because she's not afraid of it, she can handle it. 

LIBRA I pays offfor you, too ... performance, economy, reliability, service, delivery. 
By simplifying her job, we're simplifying your life. 

See for yourself. Try LIBRA I at Booths 43001 and 43002, SJCc. 

Compatible Stand-alone Key-to-tape 

LIBRAn 
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Will proprietary software be able to 
improve the quality and reliability of 
software in general? And will propri­
etary software development contribute 
to reducing the costs of computer 
usage? 

These questions indicate a few of 
the possible far-reaching effects that 
proprietary software can achieve. The 
extent to which these possibilities are 
'realized will largely depend upon the 
existence of competition in the soft­
ware market, since competition tradi­
tionally results in improved quality 
and fair pricing. 

In retrospect, the decade of the '60's 
was marked by hardware competition 
and software "give-aways." Hopefully, 
10 years from now, the 1970's will be 
judged as the era of software competi­
tion and hardware "unbundling." 

At present, various concerns are ac­
tive in the software field. Saleable 
proprietary software is being created 
by computer manufacturers and users, 
as well as by independent software 
houses. The overall success of any 
product is dependent first upon its be­
ing sufficiently generalized for use by a 
large number of potential customers, 
and then upon the supplier's ability to 
effectively develop and service his 
product. It is still too early to deter­
mine which type of software manufac­
turer, if any, will be most able to 
achieve such success. 

This panel session is designed to 
detail some of the problems facing the 
software manufacturer today. The 
areas to be discussed include interfac­
ing software from several vendors, de­
veloping software standards, ensuring 
quality control, extending perfor­
mance guarantees, and determining 
the legal position of the software in­
dustry. These problems will be ap­
proached from several perspectives. 
Two large organizations who were ear­
ly users of proprietary software in the 
1960's will comment on their experi­
ence and expectations. The viewpoint 
of the independent software manufac­
turer will be expressed, as well as the 
ideas of a computer manufacturer who 
has separated his hardware/software 
pricing. General legal considerations 
concerning proprietary software ~ill 
also be reviewed. Audience participa­
tion throughout the panel session will 
be encouraged. 

Panelists: 

-MARTIN A. GOETZ 

Applied Data Research, Inc. 
Session Chairman 

Walter Bauer, Informatics, Inc. 

April 1970 

Robert Spieker, Western Electric. 
Ruth Block, Equitable Life Assurance. 
Irving Kay ton, Computers-In-la~ 

humanists who do not. The ignorance 
of this second group is matched only 
by its sense of powerlessness as it feels 
depersonalized and threatened by 
those computer applications which 
impinge on its private activities. The 
exaltation of scientific computing is 
also seen as a threat to the human 
values for which all scientific activity 
is supposed to be intended. 

Institute, George Washington 
University. 

One computer manufacturer 
(currently unnamed). 

(16) HUMANITIES 

One of the unintended but inevitably 
dangerous consequences of the com­
puter revolution is the increasing divi­
sion between (on the one hand) sci­
entists, technologists, and businessmen 
who use computers and (on the other) 

A small group of humanists is seek­
ing to bridge this growing gulf, to 
employ computers in their research 
and thereby incidentally keep each 
community aware of the other's needs 
and aims. Humanities research can 

.•. _--.. _----------------,.---------
-----_.----------------------------------------, ._._._ ..... _----.. _ ........... -_ .... __ .... _.-_ .. _._.---_. __ ._--_. __ . __ ._--------, 
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OEM quantity discounts available 

Penril's low prices are evidence 
of advanced technology, not 
sacrificed performance. Each of 
PenriJ's modems will outperform 
any other existing modems, 
no matter what their price. 
Penril awaits the opportunity to 
back up that statement. 

For further information about 
the POC 4800 Band Penril's 
complete line of Bell Compatible 
201 A and B, 202 C and O~ and 
103 A and F modems, 
stop by booth 24014 

at the SJCC or contact POCo 

rlj]/77(~iJ _ o LLU.a Penpil OatJa Communications, Inc_ 
960 THOMPSON AVENUE • ROCKVILLE, MA'RYLANO :2085:2 

AREA COOE :301-4:27-4585 
._ ........ _--.------- .. _----_ .... _-_._ ........ -_._._-----,,--,_. --~-.....,-~---
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• S,implY the finest in diSPlay Quality 

You are seeing the finest quality available 

. in data display communications systems. 

S:e the CO:70 
In a t" c IOn at 

S/Cc 

This character quality, available only from 

Computer Optics, is now being delivered 

to our customers. If seeing is not believing, 

contact one of our Display Specialists at 
the location nearest you. (Original equip­

ment manufactu rers are offered attractive 

discounts and program support.) 

Atlantic c" lty 
May 5-7 

National Sales Headquarters 
Berkshire Industrial Park 
Bethel, Conn. 06801 
Tel. (203) 744-6720 
Nationwide toll free phone -
800-243-9310 

Western Region 
Wells Fargo Bldg., Suite 234 
Del Amo Financial Center 
Torrance, Calif. 90503 
Tel. (213) 370-6255 
Homer I. Curd, Mktg. Mgr. 
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Eastern Region 
Lincoln Building, Rm. 2208 
60 E. 42nd Street 
New York, N.Y. 10017 
Tel. (212) 869-1963 
Peter J. Kirshner, Mktg. Mgr. 
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clearly benefit from much that the 
computer promises: precision, speed, 
greater range. The computer world 
can also benefit from reminders that in 
all its activities, human values must 
reign; that valid traditions must be 
preserved; that without a moral system 
based on belief in truth and good, no 
mere technical advance can improve 
human life. 

In this session, a representation of 
such humanists present surveys of cur­
rent and typical activities in literature, 
musicology, and history, while two 
representatives of the technical com­
munity offer techniques for the analy­
sis of visual art. 

Speakers: 

-JOSEPH RABEN 

Queens College of CUNY 

Session Chairman 

Herbert S. Donow, Southern Illinois 
University: "Natural language 
Processing and literary Style." 

Raymond F. Erickson, Yale University: 
"Music and the Computer in the 
Sixties." 

Sheldon Hackney, Princeton University: 

"Power to the Computers: A Revo­
lution in History?/I 

W. F. Bartlett, Bell Telephone labora­
tories: /lPicturelab: An Interactive 
Facility for Experimentation in Pic­
ture Processi ng./I 

A. Michael Noll, Bell Telephone lab­
oratories: A presentation of prob­
lems and proposed solutions in pic­
torial analysis and storage. 

(17) DIGITAL SIMULATION APPLICATIONS 

The papers in this session cover a spec­
trum of applications, including simula­
tion of logic circuits, traffic flow and 
control, large launch vehicles, aircraft 
in a remote real-time environment, an!i 
general dynamic systems. Further­
more, these applications cover the 
spectrum from discrete to continuous 
mathematical models and thus demon­
strate the trend toward unification of 
these two approaches to simulation 
which in the past have tended to re­
main distinct. 

Papers: 

-w. E. SCHIESSER 

Lehigh University 
Session Chairman 

A Model and Implementation of a 

Universal Time Delay Simulator for 
large Digital Nets, by S. A. Szy­
genda and David M. Rouse, Uni­
versity of Missouri, and Edward W. 
Thompson, Telpar, Inc. 

UTS-I:, A Macro System for Traffic Net­
work Simulation, by Howard l. 
Morgan, Cornell University. 

Real-Time Space Vehicle and Ground 
Support Systems Software Simulator 
for launch Programs Checkout, by 
H. Trauboth, Marshall Space Flight 
Center, and C. O. Rigby and P. 
Brown, Computer Sciences Corp. 

Remote Real-Time Simulation, by Omri 
Serlin, Control Data Corp., and 
Robert C. Gerard, The Boeing Co. 

MARSY AS-A Software System for the 
Digital Simulation of Physical Sys­
tems, by H. Trauboth, Marshall 
Space Flight Center, and N. Prasad, 
Computer Applications, Inc. 

(18) SYSTEM ARCHITECTURE 

Chairman: Thomas DeMarco 
Mandate Systems, Inc. 

Papers: 
Computer Instruction Repertoire-Time 

for a Change, by Charles C. Church, 

----- --_._----.-------_._------------------------------------

April 1970 

ualitYis-guaranteed tn a proven_production process~ 
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{:3).lJ1yDMlpffers 
'IDertified Plated Discs. 

CIRCLE 224 ON READER CARD 

The Disc People 

~dml 
PATA MEMORY INC. 

287 



1. You could make your own monolithic 
memories. But monolithics are a new 
breed. Batch processed instead of assem­
bled. You'll need a new team of specialists 
in Large Scale Integration. Scientists, de-

. velopment and manufacturing engineers. 
Scarce talents, found one at a time. 

And you'll need a unique facility. With 
specially designed continuous process 
equipment for masking, diffusion, epi­
taxial growth, chip packaging. It's a big 
investment. Say $10 to $15 million. 

Most of all, you'll need about a year 
before you have your first component. 
And at least another year before you're 
producing a reliable product in quantity. 

If everything goes well, you'll be two 
years behind the competition. Two years 
back on the learning curve. With little 
prospect of ever catching up. 

Can you afford to risk two years in the 
competition for the New Systems. 

2. Or, you could buy memory components. 
From one of the old-line semiconductor 
companies. Or the newer memory sup­
pliers. And assemble your own memories. 

But will they really work as your mem­
ory? The characteristics wi II be those of a 
group of components. Not necessarily 
those of an integrated memory design. 

And you won't find enough profit in 
assembly. The more complex the compo­
nent, the less opportunity there is for 
any significant value added. 

Not enough to offset the components 
inventory you'll be carrying. Without 
knowing whether the components work 
together until you've got them mounted 
on cards. Not enough to pay for thermal 
analysis, reliability and stress testing and 
all the complex test equipment involved. 
To cover the cost of field servicing mem­
ories made from available components. 

Is this really the place to add value? 



3. Maybe you should buy complete memory 
systems. Not components. But a function­
ally designed memory ready to plug into 
your computer system. A memory already 
well along on the learning curve. A mem­
ory fu Ily tested to the interface you specify. 

A system produced by memory spe­
cialists already functioning as a team. At 
a new memory facility already producing 
memory systems economically. A highly 
specialized factory built from the ground 
up to handle high volume production. To 
turn out billions of bits of memory a year. 

Shouldn't your New System use a Cogar 
memory? A high speed memory with 40ns 
access. Or a large memory with all the 
capacity you need. As much as five mil­
lion bits in a cubic foot. Designed to the 
exact requirements of your system. A re­
liable memory. Fully guaranteed for five 
years. By us. Not by you. 

Cogar memories are ready now. Ready 

to plug into the design you've got on your 
drawing board. Our systems engineers 
will meet with you, learn your require­
ments, and hel p you put together the 
memory system that will optimize your 
design. Without setting you back in your 
development schedule. And we'll deliver 
the memory. In quantity. Ready to install 
in your first customer-shipped New Sys­
tem. Ready to install in each New System 
as it comes off your production line. 

How will you sell against the New 
Systems? With better performance. With 
better reliability. With a monolithic 
memory system from Cogar. Cogar Corpo­
ration, Technology Division. All Angels 
Road, Wappingers Falls, N.Y. 12590 
(914) 297-4323 

COGAR: The Mind Joggers@ 
CIRCLE 44 ON READER CARD 

(£)1969 Cogar Corporation 
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litton Systems, Inc. 
The PMS and ISP Descriptive Systems 

for Computer Structures, by C. Gor­
don Bell and Allen Newell, Carnegie­
Mellon University. 

Reliability Analysis and Architecture of 
a Hybrid Redundant Digital System: 
Generalized Triple Modular Re­
dundancy with Self-Repair by Fran­
cis P. Mathus, Jet Propulsion Lab, and 
Algirdas Awizienis, University of 
California. 

(19) NUMERICAL ANALYSIS 

Chairman: Herbert Greenberg 
University of Denver 

Papers: 
A Non-Iterative Method of Solving 

Poisson's Equation, by R. Colony and 
R. R. Reynolds, The Boeing Co. 

An Improved Generalized Inverse Al­
gorithm for Linear Inequalities and 
Its Applications, by L. C. Geary, 
Gulf Research and Development Co. 

An Initial Value Formulation for the 
CSDT Method of Solving Partial Dif­
ferential Equations, by V. Vemuri, 
Purdue University. 

Application of Invariant Imbedding to 
the Solution of Partial Differential 
Equations by the CSDT Method, by 
Paul Nelson, Jr., Oak Ridge Na­
tional Laboratory. 

Architecture of a Real-Time Fast Fourier 
Radar Signal Processor, by Sung Y. 
Wong and Arthur S. lukin, Hughes 
Aircraft Co. 

(20) SON OF SEPARATE PRICING 

We return to the scene of the crime. 
It was in Atlantic City two years 

ago that the industry first raised in 
formal, public session the great and 
burning issue of the separate pricing of 
hardware and software. I moderated 
that session, and my reward/punish­
ment is to chair this review of that 
same topic. 

Since our last debate, of course, 
separate pricing has become a fact, 
perhaps an alarmingly harsh fact.' So 
the theoretical discussion of two years 
ago has become little more than an 
historical curiosity. For the record, 
however, it should be noted that our 
prehistoric panelists were somewhat 
overwhelmingly unanimous in their 
agreement that separate pricing would 
-and must-come about. I wonder 
how they feel today? 
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At any rate, this year's session will 
not be theoretical. We've assembled a 
handful of real-live, experienced edp 
specialists who will attempt to assess 
the general impact upon the industry 
of unbundling, and to focus attention 
on the basic issues and questions that 
must be faced and answered if the 
industry is to learn to live with this 
strange new way of purchasing and 
using systems that can come from a 
variety of sources in an amazing array 
of sizes, shapes and colors. 

And to keep our experts honest, 
we've assembled another handful of 
discussants-also experienced (hard­
nosed is another word for it)-who will 
represent varying types and levels of 
users. With advance copies of the posi­
tion papers, they should be able to 
raise some interesting questions, and 
pave the way for what should be lively 
audience participation. 

\\7 e'll start with an overview (may­
be the user discussants represent the 
"undel view") of the impact of sepa-

'II 
I 

II 
rate pricing upon the industry as a 
whole. This will be followed by posi­
tion papers that will cover such topics 
as legal implications, software pack­
ages, education services, and systems 
engineering services. The primary fo­
cus will be on the user in an attempt to 
help this sorely beleaguered chap cope 
with the awful realities of unbundling. 

The Hollywood influence may be 
seen in the title of the session, which 
might have been alternatively titled 
"Separate Pricing Strikes Back." 

It should be informative ... and 
fun. 

Panelists: 

-ROBERT B. FOREST 

DATAMATION 

Session Chailman 

Lester M. Gottlieb, Data Dimensions, 
Inc. 

Robert P. Bigelow, Attorney at Law. 
David E. Ferguson, Programmatics, 

Inc. 
George J. Ravezzolo, Advanced 

Systems Inc. 
Wayne B. Swift, Computer Sciences 

Corp. 
Discussants: 
Philip H. Dorn, Union Carbide Corp. 
Roy S. Dickson, Phillips Petroleum. 
Robert H. Davis, American Express Co. 
Peter J. Dawson, United Artists Corp. 
Ann Marie Lamb, Bureau of the 

Budget. 

(21) SOCIAL IMPLICATIONS 

Chairman: Joseph Raben 
Queens College of CUNY 

Speaker: 
O. E. Dial, Baruch College of CUNY. 
Panelists: 
Michael Maccoby, Institute of Policy 

Studies. 
Leonard Rodberg, University of 

Maryland. 
L. John Rankin, IBM Corporation. 

(22) COMPUTER SYSTEM MODELING 

AND ANALYSIS 

There has recently been a strong shift 
of interest to modeling and analyzing 
computer systems. This interest results 
partly from costly slippage of dead­
lines during initial implementations of 
third generation computer systems, 
partly from the realization that "sub-

. optimal" performance can be costly, 
and partly from the ascendance of 
Computer Science as an academic dis­
cipline. Although models tend to be 
simplified approximations to complex 
situations, there is no doubt that they 
can go a long way toward enlarging 
one's understanding of computer sys­
tem behavior. 

Dr. Kleinrock shows that a great 
many well known time sharing sched­
uling disciplines are members of a sin­
gle large class. Each member disci­
pline of this class is characterized by 
its priority function, which is a piece­
wise linear time function. This priority 
function, changes the priority of a job 
at one rate while the job waits for 
service, and at a second rate while the 
job receives service. Kleinrock shows 
that this class contains some undiscov­
ered scheduling disciplines, and gives 
an example of the analysis of one of 
them, the "selfish round robin." 

Messrs. Baskett, Browne, and Raike 
study a problem that has received little 
attention in the literature: nonpaged 
multiprogrammed memories. They pre­
sent a model from which one may 
determine values of various system 
parameters (e~g., block size, degree of 
multiprogramming, processor quan­
tum size, and processing efficiency). 
They present also a mathematical pro­
gramming model that determines an 
optimal policy for simultaneously 
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managing processor and memory re­
sources. Their .results have successfully 
been applied in the CDC 6600 operat­
ing system at the University of Texas 
at Austin. 

Drs. Burnett and Coffman discuss 
another topic that has received little 
attention in the literature. Their model 
for memory-module request sequences 
distinguishes data and instruction ref­
erences, determines the "memory band­
width" (Le., capacity) of the mem­
ory for various interleaving policies, 
and brings to light certain improve­
ments over contemporary interleaving 
schemes. A numerical study shows that 
these improvemerits can be significant. 

Each panelist will apply his exten­
sive experience in operating system 
design and analysis to a critical analy­
sis of one of the papers. Dr. Haber­
mann is best known for his work on 
parallel processes and the solution of 
the deadlock problem in multiprocess 
computer systems; Dr. Lampson is 
best known for his work on resource 
allocation and protection; and Dr. 
Saltzer is best known for his work on 
traffic control and resource allocation 
in the Multics System. 

pdpers: 

-PETER J. DENNING 
Princeton University 

Session Chairman 

A Continuum of Time Sharing Sched­
uling Algorithms, by Leonard Klein­
rock, UCLA. 

The Management of a Multilevel Non­
paged Memory· System, by F. 
Baskett, J. C. Browne, and W. M. 
Raike, University of Texas at Austin. 

A Study of Interleaved Memory Sys­
tems, by G. J. Burnett, Index Sys­
tems Inc., and E. G. Coffman, Jr., 
Princeton University. 

Panelists: 
A. N. Habermann, Carnegie-Mellon 

University. 
Butler W. Lampson, Berkeley 

Computer Corp. 
Jerome H. Saltzer, MIT. 

(23) MEDICAL·DENTAL APPLICATIONS 

Chairman: John Seed 
Neighborhood Medical Care Center, 

NYC. 

Papers: 
A Computer System for Bedside Medi­

cal Research, S. I. Wixson, E. M. 
Strand, H. W. Perlis, University of 
Alabama. 
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Linear Programming in Clinical Den­
tal Education, by C. F. Crandell, 
University of North Carolina. 

Automatic Computer Recognition and 
Analysis of Dental X-Ray Film, by 
D. A. Levine, H. H. Hopi, A. L. 
Shakun, State University of New 
York at Stony Brook. 

(24) PROGRAMMING LANGUAGES 

This session will consist of five tech­
nical presentations. The authors of 
each paper will discuss the highlights 
of their contribution to the state of the 
art. The session exemplifies the current 
interest in interactive languages, ex­
tensible languages, and problem ori­
ented languages. 

Papers: 

-J. F. LEATHRUM 
University of Delaware 

Session Chairman 

Design and Organization of a Trans­
lator for a Partial Differential Equa­
tion Language, by A. F. Cardenas 
and W. J. Kaplus, University of 
California. 

BALM-for Extendable List-processing 
Language, by M. C. Harrison, New 
York University. 

AMTRAN-An Interactive Computing 
System, J. Reinfeld et ai, University 
of Georgia. 

Scroll, A Pattern Recording Language, 
by M. Sargent, University of Arizona. 

A Translation Grammar for Algol 68, 
by V. B. Schneider, Purdue Univer­
sity. 

(25) RESOURCE SHARING COMPUTER 
NETWORKS 

During the next decade interactive 
computer networks will be required if 
we are to continue the current unprec­
edented progress in the computer 
field. We must reduce the ever-increas­
ing workload of re-creating all soft­
ware and data base resources at each 
computer center. The ARPA network 
described in this session represents a 
broad attack on this problem and uti­
lizes a new communication system de­
signed specifically for effective com­
puter resource sharing. 

-L. C. ROBERTS 
Advanced Research Projects Agency 

Session Chairman 

Papers: 
Computer Network Development to 

Achieve Resource Sharing, L. G. 
Roberts and B. G. Wessler, ARPA. 

The Interface Message Processor for 

the ARPA Computer Network, by 
F. E. Heart et ai, Bolt, Beranek & 
Newman, Inc. 

Analytic and Simulation Methods in 
Computer Network Design, by L. 
Kleinrock, UCLA. 

Topological Considerations in the De­
sign d the ARPA Computer Net­
work, by H. Frank et ai, Network 
Analysis Corp. 

HOST-HOST Communication Protocol 
in the ARPA Network, by S. Carr, 
University of Utah, and S. Crocker 
and V. Ceri, University of California. 

(26) MINICOMPUTERS-THE PROFILE OF 
TOMORROW'S COMPONENTS 

Over 5000 minicomputers of some 50 
different types and worth in excess of 
$100 million have been installed. In­
cluding peripherals that broaden their 
scope, the dollar value has been esti­
mated to be in the $300 million range. 
The immediate-term growth rate for 
minicomputers has been estimated at 
30 to 50% per year, resulting in more 
than 15,000 systems shipped by 1973. 
Considering price trends, this means 
about $200 million in minicomputer 
sales and about $500 million in total 
minicomputer systems sales. 

It is clear that minicomputers have 
emerged as a powerful system device 
in their own right. They will one day 
be so ubiquitous in such applications 
as control systems, communications, 
data acquisition, and signal processing 
tha t people will wonder how they ever 
did without them. They frequently 
present the least expensive and sim­
plest approach to solving a problem, 
yet cost much less than large comput­
ers that perform many of these same 
functions with no more than compara­
ble efficiency. Furthermore, their ap­
plication to real-time environment is in 
most cases extraordinarily simple. 

In view of the widening choice of 
minicomputers and their rapidly ex­
panding uses, it is highly desirable that 
in this session we review the current 
status of minicomputers and project 
tomorrow's minicomputer systems. 

The papers presented by four 
speakers will address themselves to the 
four main areas of minicomputer sys­
tems: design, input/output functions, 
software systems, and applications. 
The first paper, concentrating on the 
architecture of minicomputers, uses as 
an example the PDP-ll machine. This 
machine, in turn, is discussed at four 
levels: the external constraints, the 
way components are interconnected to 
allow free flow of inform a tion, the ma­
chine in the abstract that interprets 
programs, and the logic design. The 
paper attempts to give an unambigu-
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INE: As his 
company pros-
pered-and . 
it did-more and more 
people were buying more 
and more time with the time-sharing 
system down the street. . 
At $6, $8, or $10 an hour 
connect time plus CpU time, 
that's a lot of profit flying 
out the window. Over 
$2,000 a month! . 

2WO: The 
progressi ve 

40UR: "There must be 
a better way" he said. 

SIX: So MINITS I came to 
work for the progressive exec­

utive. His company grew faster and 
was more profitable than ever before 

... with thrifty little MINITS I doing the 
job for only $2 an hour connect time 
with free CPU time. 

As time 
went by the 
company be­

came so successful that it had to 
invest in a super-duper, number-cruncher 
type of computer. Like the 360 or the 1108. 

executive also 
discovered that all of the companies on his time­
sharing party line would sometimes 

"Buy your own 
time-sharing computer in the 

mini-system class." 

try to talk to the system at the 
same time. Those peak load 
bottlenecks began to· hurt real bad. 

5IVE: But which one? 

Like all progressive executives he 
had his people carefully weigh the 

"pros" and "cons" of all the time­
sharing mini-systems. The answer came 

back loud and clear. The Jacobi Systems 
MINITS I had a decided advantage over the 

closest contender 

JACOBI • Enriched Basic 
24 Fortran 

3HREE:· And like any progressive • Mc::;::IN:::::IT=S==I ===~:p=======::::z:~~=E=d=it=o=rs===::::::a. 
executive, he was concerned with the security Big Entry from 
of his datil. Could an error deliver valuable 
information to a "friendly" competitor? Northern Calif. • $.~·~~~~~-~~~~-T----~----------~-------J 

16 Basic 

See us at the SJCC, Booth 13006-13008. CIRCLE 195 ON READER CARD, 

7EVEN: Has MINITS I outlived his 
usefulness? Not at all. Big-little MINITS 

is instantly converted i.nto a hard 
working front-end helper to the 360 
or 1108, using the number-cruncher 

for storage and those really big 
jobs-and continuing to handle 

the mundane every day time­
sharing tasks in its inimitable 

er.nnomical way. 

Phone for a demo or 
. write-for the MINITS brochure 

D Jacobi Systems Corp. 
16625 -5aticoy St., 
Van Nuys, Calif. 

(213) 787-8360 





Picky processor? 
CPU's get mighty picky on a paltry 
diet of proverbial punched cards. 

Thdt's ~hy Inforex developed 
Intelligent Key Entry.TM 

Inforex feeds hungry CPU's. It does 
electrorlically what other forms 
of data entry do mechanically. 

The Inforex system gathers data 
from eight keyboards into one disc 
memory unit. Data may be sight 
or key verified. Built-in logic 
performs check digits, left-zeros and 
balance totalling. Jobs are pooled 
onto 7 or 9-track compatible tape. 
Optionally, it will operate on-line 
directly to your central processor. 

Keypunch/verifier. functions. 
Starting with the familiar 
64-character keyboard, each 
Inforex keystation performs all 
keypunch ahd verifier functions: 
Automatic check-digit computation. 
Automatic left zeros. No digit by 
digit keying is necessary. 
Electronic skipping and duplicating 
rather than mechanical. 
Auxiliary duplication or two 
additional levels of program control. 
Automatic + or - signing of fields. 

Simultaneous entry and verification. 
All eight keystations input to one 
disc memory unit. Each keystation 
is assigned an area as it enters. 
Any keystation can access 
any assigned area at any time. 

Since each keystation has both sight 
and key verification capability, 
one keystation can verify work 
entered on another and if desired, 
verification can be done 
simultaneously with data entry. 

Keyboard to tape functions. 
Inforex automatically pools input 
from up to eight keystations 
onto 7 or 9~track compatible tape. 
One easily entered statement 
transfers a series of batches. Only 
one keystation is required to 
initiate the transfer, and all 
keystations are functional during 
transfer. There are no cartridges to 
handle or identify, no special 
equipment needed for pooling. 

Recallable programs. Each 
program has four levels of control. 
Once the program is keyed, 
it can be stored for future use and 
recalled by any operator 
merely by keying its appropriate 
program name. Up to 128 different 
program controls can be stored. 
There's no program card or tape 
mounting and no repetitive 
program control keying. 

Self-balancing. Zero balancing 
is an integral part of the Inforex 
system. Each operator may 
accumulate a control total during 
data entry. Edit controls allow 
rapid correction. Adjustments to 

the balance total occur 
automatically during verification. 

125-character records. With Inforex 
Intelligent Key Entry, the record 
length is variable up to 125 characters. 

Full record display. For added 
accuracy, each keystation displays 
an entire 1 25-character record 
with moving cursor and position 
counter. The system has a 
forms capability that allows data 
entry and verification in a 
"fill-in-the-blank" fashion. Operator 
messages for direct interaction 
with the system along with search 
and paging of a file are standard. 

Attractive office decor. Inforex 
design innovation doesn't stop with 
the components. Each Inforex 
keystation is built into an attractive 
contemporary walnut and 
black steel desk designed for 
operator ease and comfort. And 
remember, the system is electronic, 
not mechanical, allowing a quiet, 
comfortable atmosphere to work in. 

Inforex monthly rental cost is 
$50 per keystation .. $560 for control 
unit (up to 8 keystations). 
$960 for a complete 8 keystation 
system. including maintenance. 

Inforex, Inc., 21 North Avenue, 
Burlington, Mass. 01803 or, 
Inforex AG, Dornacherstrasse 210, 
Basel, Switzerland. 

See us at Booth 5300 
Spring Joint Computer Conference 

"Inforex it:' 
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ous, concise, and complete description 
of the machine and, in addition, pre­
sents a comprehensive understanding 
of the design constraints. 

The emphasis of the second paper is 
on interface configurations. It is an 
attempt to analyze some of the basic 
characteristics of input-output (1/0) 
operations and, in the light of current 
technology, to suggest some possible 
new approaches' to this particular 
phase of minicomputer design. One 
specific topic considers the problem of 
partitioning the necessary 110 func­
tions within the framework of an inte­
grated cpu-software-I/o system de­
sign. 

In the third paper the operating 
software systems are given attention 
with the virtual memory system used 
as an example. The purpose of this 
system is to interface graphical ter­
minals to a large computer. The system 
was designed to provide insight into 
memory management and the time­
shared use of a small computer. To this 
end, such large-computer techniques 
as segmentation and virtual addressing 
were adopted. Multiprogramming as­
pects of, the system are also ~escribed. 
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The applications and implications of 
minicomputers are the concern of the 
fourth paper. Here are discussed the 
applications of small, fast computers in 
areas usually assumed to require large 
and expensive machines. The scope of 
this paper includes time-sharing, mes­
sage switching, nuclear power station 
control, graphics, and other applica­
tions. Also, questions of reliability and 
equipment redundancy, multiprocess­
ing systems, programming problems, 
and peripheral requirements are inves­
tigated and solutions proposed. 

To clarify some points made by the 
speakers and to carry a little further 
the discussion on 'minicomputers, a 
panel discussion will follow the papers. 
The panel represents expertise in such 
areas as the design and development 
of a multiplicity of minicomputel:s for 
a variety of market requirements. 
These include the uses of minicomput­
ers for real-time signal processing and 
for control purposes and their uses in 
the ARPA computer-to-computer com­
munication network and in simulation 
systems. 

Papers: 

- REG A. KAENEL 

Bell Telephone Labs 
Session Chairman 

Architecture of Small Computers-The 
DEC/PDP-ll, An Example, by Ron-
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aid P. Noonan et ai, Digital Equip­
ment Corp. 

Interface Configurations for Mini Com­
puters, by Fred F. Coury, Hewlett­
Packard. 

A Multiprogramming, Virtual Memory 
System for a Mini Computer, by 
Carl Christensen and A. Dick Hause, 
Bell Telephone Laboratories. 

Applications and Implications of Mini 
Computers, by Gardner C. Hendrie 
and Chris B. Newport, Honeywell 
Computer Control Div. 

Panelists: 
Saul Dinman, GRI Computer Corp. 
Donald N. Graham, Computer Signal 

Processors, Inc. 
Frank E. Hart, Bolt, Beranek & 

Newman. 
Dan Sinnott, Interdata, Inc. 
William E. Ware, Systems Engineering 

Labs. 

(27) REQUIREMENTS FOR DATA BASE 
MANAGEMENT 

This session will be a discussion of the 
functions and controls needed to effec­
tively use a data base in today's com­
puter environment. The inability to 
properly manage the growth of the 
data hase has been one of the major 

RCA Service Company D-10 
A Division of RCA, Bldg. 206·2 
Camden, N. 1. 08101 
Please send full information on RCA's 
computer services. 

Name 

Title 

Company .. __________ _ 

Add res s _______ -.,--___ _ 

City_~ _______ State~ __ _ 

Zip __ · ___ ,_Phone ______ _ 
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GE DU1700 11-high disc storage unit. 
The first of a modular family of prod­
ucts expressly designed for OEM 
application. 
Features: Low cost; "General Electric" reliability and acceptance; serv­
ice centers across the nation; IBM media and interface compatibility; 
high. speed data access; interchangeable disc packs; modular units 
enable easy expansion of storage capacity when required; logical ad­
dress easily changed by operator; 29,000,000 byte capacity; 2,200 bits 
per inch recording density; 312,000 bytes per 
second transfer rate; a variety of options. 

For information contact: Manager-OEM Sales, 
General Electric Company, Information Devices 
Department,.4000 N.W. 39th Expressway, Okla­
homa City, Oklahoma 73112. Telephone: (405) 
946-5421. 

GENERAL e ELECTRIC 
CIRCLE 188 ON READER CARD 
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hindrances to the development of 
management information systems. 

Enthusiasts have expounded the 
theory of using computers to imple­
ment large management information 
systems ever since computers were first 
introduced to solve data processing 
problems. More than 15 years ago, R. 
F. Ashborn wrote in the Harvard Busi­
ness Review about "weaving the initial 
and subsequent pieces into an inte­
grated management control system." 

In the years that followed, the name 
"int~grated ~}~nagement control sys­
tem became mtegrated data process­
ing system" and finally a "management 
information system." While the name 
changed, the goal remained the same­
to weave initial and subsequent pieces 
into a large all-encompassing system 
tha t would be the reporting system to 
management. However, most attempts 
to implement such a system have not 
been accomplished. 

Panel members will present their 
views and discuss the requirements 
which they believe will allow for ade­
quate growth and development of a 
data base. These will include functions 
that (1) permit expansion of the data 
base without requiring conversion or 
modification of estahlished programs, 

(2) establish safeguards over the 
stored data and use of the data base, 
and (.3) make it possible to take ad­
vantage of new developments in stor­
age devices and techniques with a 
minimum expenditure of conversion 
funds. 

- KENDALL R. WRIGHT 
IBM Systems Development Div. 

Session Chairman 

Panelists: 
Arthur Rosenberg, Informatics, Inc. 
David M. Smith, Esso Mathematics 

Systems, Inc. 
William D. Stevens, Skelly Oil 

Company. 
Harrison Tellier, IBM Corporation. 

(28) ANALOG HYBRID (Paper) 

Chairman: David Lamb 
University of Delaware 

(29) DATA COMMON CARRIERS FOR 

THE SEVENTIES 

Chairman: Stuart L. Mathison 
Arthur D. Little, Inc. 
Panelists: 
Edward A. Berg, Data Transmission Co. 
John A. Goekin, Microwave 

Communications, Inc. 
Kelley Griffith, FCC Common 

Carrier Bureau. 
James R. Rae, AT&T 

Computer Scheduled 
MAGNETICALLY 
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Write for 28 Page Illustrated Catalog FR EE 
• Keep your computer running-not idle. 
• Schedule in 6,10,15 & 30 min. cycles, 

for daily, weekly or monthly periods. 
• Know in advance when slack periods or 

heavy work loads are coming. 
• Make changes & additions immediately. 
• Every hour saved saves you $20-$40-$60. 
Representation throughout most of the United States 

mETHODS RESEEiRcH 
70 WILLOW AVE., STATEN ISLAND, N.Y. 10305 
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Philip M. Walker, DOD 
Directorate for Data 
Automation Policy 

(30) HARDWARE Cancelled. 

(31) MAN·MACHINE I.NTERFACE 

This session will be devoted to termi­
nal oriented systems. Two hardware 
design papers, one system design pa­
per, and one performance evaluation 
paper will be presented. Turner and 
Ritchie will describe a method for ob­
taining x-y coordinate position by 
means of linear current division in a 
resistive area. "V ear and Dorf will de­
scribe a word-oriented syntax-sensitive 
keyboard. Ossanna and SaItzer will re­
view the character stream processing 
of MULTICS. Jones, Hughes, and Eng­
voId will present a comparative study 
of management decision making from 
different kinds of terminals. 

Papers: 

-WILLIAM M. ROGERS 
Mathematica 

Session Chairman 

Coordinate Position by Linear Current 
Division in a Resistive Area, by J. 
A. Turner and G. J. Ritchie, Univer­
sity of Essex. 

An Interactive Keyboard for Man­
Computer Communication, by L. L. 
Wear, Hewlett-Packard, and R. C. 
Dorf, Ohio University. 

Remote Terminal Character Stream 
Processing in MULTICS, by J. F. Os­
sanna, Bell Telephone Laboratories, 
and J. H. Saltzer, MIT. 

A Comparative Study of Management 
Decision Making from Computer 
Terminals, by C. H. Jones, Harvard 
University, and J. L. Hughes and K. J. 
Engvold, IBM Corp. 

(32) BUSINESS, COMPUTERS, AND 

PEOPLE?? 

It is frequently forecast that business 
in the seventies will become as univer­
sally dependent on computers as space 
exploration has always been; i.e., im­
possible in· manner and scale without 
there having been the computer revo­
lution that began for business in the 
early 1950's. Largely cashless, and 
with universal customer exposure and 
interface through direct computer-user 
interaction, business and society in 
1980 will have become vitally depen­
dent on the computer and information 
processing industry and people. 

Looking forward to this great re­
sponsibility, and back over the 20 
years of development that leads to 
such prophecy, one question continual­
ly arises-How can such advances over 
present capabilities be realized and yet 
be dependent on people? 

Considering just the area of "prob-
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'THIS IS A COMPUTER? 

YOU BET YOUR SWEET TELEX OPERATO~ IT IS! 
Beneath that Telex keyboard i$ a full-fledged 16-bit word-length 
digital computer with the most powerful 110 structure available 
today. It's the DATACOMP 404. 

Hardware decimal arithmetic, including multiply 
and divide with automatic scaling, eliminates 
binaryl decimal conversion. On 110 automatic for­
mating eliminates expensive editing software. 

Sixteen addressing modes, including double-index and relative, 
hardware-streamline the most complicated routines and permit 

CLARY 

you to relocate object programs. 

The 404 executive hardware time shares its own 
terminals while acting as the INTELLIGENT TER­
MINAL in a time-shared network. 

Word-length operating modes that are built into the 
404's hardware can be programmed for 16, 32,48, 
or 64 bits, doing away with multi-precision 'routines. DATACOMP 

If you're an OEM and you're thinking of force­
feeding a binary bit-switcher to solve decimal 
problems, Telex us before you make a sad mistake. 
The 404 starts at $6800. 
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SYSTEMS, INC. 

404 Junipero Serra Drive, San Gabriel, California 91776 
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lem analysis and description," which 
involves the people-oriented disci­
plines of systems analysis, design, and 
programming, the question is-To 
what extent has such work been auto·· 
mated in 20 years, and what are the 
prospects? 

Thanks to the concepts and work of 
such as von Neumann, Wilkes, Hopper 
and others, "automatic programming" 
has progressed from machine level to 
the symbolic-assembler and procedure 
languages of today, such as COBOL and 
PL/I. Yet these concepts are 15 years 
old, and ai'e just realizing widespread 
and somewhat standard use (em­
bedded as they usually are in a big 
ooze). And can it be said that· they 
have made programming automatic? 
That they have even begun to mini­
mize the human element in program­
ming? 

If it is correctly said that 80% of the 
problem and work of application of 
computers in business occurs in analy­
sis of the business and design of auto­
mated processes, then to what extent 
has technological progress reduced the 
human requirement in this area since 
1950? \Vhat are the prospects for the 
70's? 

As remote user exposure to and in-

teraction with computers becomes the 
characteristic of business in the 70~s, 
what can be' expected from telepro­
cessing,' time-sharing and operating 
system technology toward more auto­
matic operation? 

As business systems build larger and 
more complex "data bases" (called 
"master files" in 1950's) from more 
widespread and less disciplined cus­
tomer "bases," will source data input/ 
output, conversion and editing become 
less people dependent and more auto­
matic? Is there hope from the neces­
sarily general-purpose software pack­
ages to be supplied by that emergent 
giant industry? Will standardization 
provide a key? 

Can the conceptual possibilities for 
use of computers in business be real­
ized with the present people-depen­
dent technology? What technological 
aid can be expected in the next 5-10 
years? 

This session will present the chal­
lenge to a panel of experienced busi­
ness data processing workers in the 
form of representative papers. The 
panelists will respond to the papers 
and briefly present their individual 
views, before collectively discussing 
these questions of fundamental con-
cern with the audience. ' 

- R. E. U T!',fAN 

A View of Programming Languages 

Papers: 

Princeton U niversi ty 
Session Chairman 

Teleprocessing Systems Software for a 
Large Corporate Information Sys­
tem, by Ho-Nien Liu and D. W. 
Holmes, Pacific Gas and Electric Co. 

The Selection and Training of Com­
puter Personnel at the Social Secur­
ity Administration, by E. R. Coady, 
SSA. 

Panelists: 

Margaret Harper, Auerbach Corp. 
Vico Henriques, Business Equipment 

Manufacturers Assn. 
Robert Rossheim, Philadelphia School 

District. 
William Smeltzer, Trilog Associates. 
Frank Wesner, General Accident 

Insurance Group. 

(33) PROCESS CONTROL 

Chairman: John L. Knupp, Jr. 
E. I. duPont de Nemours 

Panelists: 
William Lewish, E. I. duPont de 

Nemours. 
Robert M. Bakke, IBM Corp. 
John McCarthy, Stanford University .• 

by Bernard A. Galler, University of Michigan, 
and Alan J. Perlis, Carnegie·Mel/on University 
Designed to give people already somewhat familiar with programming a 
deeper insight into the basic elements with which they are working and 
enable them to see the implications of the use of various programming 
elements. It provides a general view of the topics covered and adds com­
plexity in stages in order to help the reader understand why the additional 
complexity is needed and how it is introduced. 

Formal Languages and their Relation to Automata 
by John E. Hopcroft, Cornell University, and 
Jeffrey D. Ullman, Bell Telephone Laboratories 

In press (1970) 

Computer 
Age 

Textbooks 
from 

Addison-Wesley 

The emphasis in this text is on concepts and ideas, and the objective is to 
give the reader a working knowledge of the major results and techniques 
of proof. The breadth of content makes the book unique in the field of 
language theory. 

242 pp, 49 iIIus, $12.50 (1969) 

The Real Computer: Its lrifluence, Uses, and Effects 
by Frederic G. Withington, Arthur D. Little, Inc. 
This book is a factual, objective study of the effects computers have had 
on the individuals and organizations using them, and is intended to help 
concerned managers and individuals control these changes and adapt to 
them intelligently. 

350 pp, 22 iIIus, $8.95 (1969) 

Computer Selection 
by Edward O. Joslin, ADPE Selection Office, Department of the Navy 

Addison-Wesley 
PUBLISHING COMPANY, INC. 

Reading, Massachusetts 01867 
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This book is written for the prospective or experienced computer user and 
shows through a case history, how a computer is selected for a large-scale 
system requirement. The book is also concerned with the system study 
needed to make a decision concerning the acquisition of a computer. 

172 pp, 11 iIIus, $ 7.95 (1968) 
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Our business 
began with 
equipment 

to help other 
manufacturers 
control quality 

and 
develop precision. 

So 
you can 
imagine 

how careful 
we are with 

our own 
PI Disc Memo 
800 and 1600. 

Please.send information on the PI Disc Memo 800 and 1600. 

NAME TITLE 

COMPANY ADDRESS 

STATE ZIP 
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system 
spotlight 

information for 

this series is invited 

applications submitted must 

be installed and operational 

ION 
ACCELERA TOR 
University of Kansas, Lawrence, Kansas 

physicists studying nuclear structures 
have devised several large machines 
for bombarding atcmic nuclei, some of 
the smallest known things, with even 
smaller electrically charged subatomic 
particles. The Van de Graaff generator 
is one of these ion accelerators. It is 
usually limited to the production of 
streams of relatively small ions, those 
ranging in size from electrons to he­
lium nuclei. 

The Van de Graaff accelerator at 
the University of Kansas Nuclear 
Structure Laboratory is a four miliion 
electron volt machine, which means 
that it is capable of applying a force 
sufficient to bring a proton up to speed 
of roughly 10%, the speed of light, or 
18,OOq miles per second, before it 
strikes its target. In nuclear physics, this 
is considered a low energy level. 

Since .Homs are mostly empty space 
(something in the order of one part in 
101;; by volume is matter), most of the 
ions impinging on the thin layer of 
target material pass right through 
without hitting anything. Those that 
do strike a nucleus cause a kind of 
explosion which may produce many 
different fragments and tremendous­
for the small scale involved-amounts 
of radiated energy. However, the 
fragments and radiations produced are 
characteristic of the target material, 
and hence give valuable insight into 
nuclear structures, their energy levels, 
and their hinding forces. 

computer and peripherals 
IB~I 1800 with 24K (18-bit) words 

of core storage; 2 usec cycle 
time 

One single-cartridge IBM 2.310 disc 
drive 
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One CalComp plotter 
Nuclear Data 161F 4096-channel 

pulse height analyzer 
Hewlett-Packard 5400A 1024-channel 

pulse height analyzer 
Technical Measurements 404 400-

channel pulse height analyzer 
Fairchild 7.37 A crt display screen 
plus two 9-track magnetic tape 
drives, a card reader/punch, line 
printer, typewriter/keyboard, 
a paper tape reader and punch 

application 
The Van de Graaff is basically an 

electrostatic machine. An electric 
charge from a 50,OOO-volt external 
source is picked up on an insulated 
belt and stored on the inside of the 
large, sealed tank. The tank is filled 

Data flow under IOSUP 

Programs controll i ng 
above 

i ndi cated operati ons 

with nitrogen, carbon dioxide, and sul­
fur hexafluoride at greater than 20 
times atmospheric pressure to prevent 
sparking. or fires and to minimize the 
leakage of the static charge. vVhen the 
charge builds to the 4 MeV level, the 
ion stream is discharged toward the 
target from an internal source. In the 
case of the UK accelerator, these ions 
may be protons, deuterons (heavy hy­
drogen atbm nuclei), or alpha parti­
cles (helium nuclei). 

The stream of charged particles be­
ginsjts travels in a vacuum tube with­
in the accelerator. The tube is sur­
rounded by charged metal rings which 
create an electric field around it; the 
field, in turn, keeps the movement of 
the particles in a straight line. Just 
after passing out of the generator the 
particle stream moves through a mag-

DATAMATION 



netic field which deRects it toward one 
of several target sites. Three types of 
detectors at the target station are used 
to determine how much radiation, how 
many nuclear fragments and, when 
possible, what kind of fragments are 
produced by the impact of an ion with 
the target. Gamma rays (including X 
rays) are picked up on scintillation 
detectors and on a special form of sur­
face barrier detector made of germa­
nium and lithium. Other surface bar­
rier detectors are used to count the 
particles produced and to identify 
them when this is possible. 

The analog signals emitted by the 
different detectors are amplified and 
fed to three different pulse height 
analyzers, including one supplied by 
Nuclear Data, one by Hewlett-Pack­
ard, and another by Technical Mea­
suremerits Corp. The Nuclear Data 
161F is a 4K-channel, dual-parameter 
analyzer with a buffer capacity of 18 
bits per channel. Ithas dual analog-to­
digital converters for translating volt­
ages from the detectors into numbers 
of up to 12-bit resolution. These num­
bers, are then treated as channel ad­
dresses and are transferred to double­
word tables with the 1800's core. Run 
numbers, read from toggle switches on 
the analyzer, are stored in a separate 
table. Cnce in core, the pulse height 
data is converted to Roating point ~nd 
stored on the IB1\I 2.310 disc cart~'idge. 
Options ~n the opei'ation described 
permit taking six-bit. numbers from 
each a/ d converter into core as fast as 
they are generated without interme­
diate storage in the analyzer, and for 
writing to mag tape instead of to disc. 

The Hewlett-Packard 5400A ana­
lyzer is a' lK-channel single parameter 
device which converts data to six­
place BCD integers and transmits eight 
4-bit BCD digits for each channel into 
consecutive core locations. 

The third analyzer is a 400-channel 
Technical ~Ieasurements Model 404. 
It allows for up to four inputs to its 
single aid converter, and transmits 
five BCD digits per channel. Normally 
this device outputs to paper tape, 
which can then be read into core in a 
non-real-time mode. 

The 2.310 disc has only one drive 
and uses single-disc cartridges with a 
capacity of five million hits each. In 
the University of Kansas configuration, 
part of the cartridge is used for sys­
tems space, part for an input area to 
accept data from core, and part as an 
output area for driving the Fairchild 
crt, the line printer, and the two plot-
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ters. 
From the real-time outputs the sci­

entists call determine whether the sen­
sors are fUllctioning properly, when a 
sufficient amount of data has been col­
lected, and when they can proceed to 
the next step safely. 

software 
The operating system, IOSUP, is con­

structed for two main purposes: setting 
up an orderly sequence of 110 routines 
and causing them to be executed. Al­
though it allows for auxiliary functions 
such as dumping portions of disc stor­
age, it is not now required. to perform 
sophisticated data reduction or super­
visory tasks. The nuclear physicists at 
the laboratory are considering using 
the 1800 with an upgraded monitor to 
control the course of an experiment, 
but that software has not been pre­
pared. 

IOSUP and its attendant routines are 
coded in FORTRAN with the exception 
of seven specialized machine language 
programs. Each input routine begins 
its operation by requesting information 
from the operator concerning the 
number of pulse height spectra to be 
gathered in a run, the number of 
channels per spectrum, the run num­
ber and title. The information is 
supplied to the system through a 
typewriter console and the 1800's 

data switches in response to specific 
typed questions. At start-up time IOSUP 

also requires the priority assignments 
of the input routines. This information 
is supplied in card format. 

. For purposes of printer, plotter, or 
display screen output, data from the 
Nuclear Data and HP analyzers are 
treated by the same routines, while 
outputs from the Technical Measure­
ments Corp. device are handled sepa­
rately. 

In addition to the 110 programs 
there are "system" and "user" routines 
for manipulating collected data. The 
system routines are all sorted on disc. 
They provide facilities for: (1) chang­
ing the run numbers, titles, or number 
of channels per spectrum; (2) adding 
a multiplication factor to data in the 
output area and calculating rms error 
for each channel in the input area; (3) 
calibrating the spectra in the output 
area by linear or quadratic means; and 
(4) gain-changing spectra in the out.: 
put file. 

User routines, which can also be 
stored on disc and executed under 
IOSUP, can be for anything. For exam­
ple, some are written for running ex­
citation curves, data format conver­
sion, and spectrum compression. 
Basically, they perform the data 
reduction tasks not accommodated by 
IOSUP itself. • 

The IBM 1800's "operators" often have doctorates. Drs. R. W. Krone, at left, and 
F. W. Prosser, right, are shown with the accelerating tube (which has been removed 
from the chamber in the background). 
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.... ~ .. netWork: 
' ................ ,' .'. 
t99f!td 
• :dgetsyou. 

You didn'texpectto getall tiedupwhen 
. t()computer~linkyourcompany. But it Happe 

too often. Too much of your computer's cap 
r g~ts tied up in communications. And you're 

.' 'stilflocked into a particular line of terminals 
based solely on their compatibility with your 

; main computer. The result is an inefficient 
. system that's unresponsive to your firm's real needs. 

"Ye'll tell you right now,there's another way that not only 
,·costs less but completely handles the data communications 

':"ofC) company-wide computer network, efficiently; eco­
:' 110micallyand inventively~ And it does it without interfering 

vviththeoperationofyourpresent IBM 360 system. 
···.·It'sth~OUgh the Comcet family of Communications Com­
.puters/a breakthrough in the fieldof .data communications. 

'" ' Besides giving you new freedom to choose your terminals 
. . \ .. 011 Cl sensiplecost/performance basis, a Comcet System can 

. ·.~frnost doUbl~yoUr computer's available processing. ' 
. "£~pacit)'?nd~liminatecostly .andineffective conventional 

~, ~~rrrlination.~q~ip.ment .Infact,a Corn,cet System with 
p~rip~erGIlscanfree.yollr.~omputerfrom itsburdensome 

t,:" ,.commynicationstasks, altogether.' And at .10wercost. 
, ....(~y!dOli;t;ta.~(3our\Nordf2ritJ\sksom~ofthe people 
1\\~j~·,'t':~';'v~/h~lPed·d.Li~e~ransWF9[1dJ\irlin~S,Alcoacmd .' . 

>tl:l~~'ty~nC9~nty ofSan~anciscQ-\Nhochose Comeet 
z·;.' {'Joi,handletheircommunicatipns·pro~essing.Or Information 

;.' '~~~:york G~'rpora1icmand COmputerNetwork.Corporation 
L;;;'7i'\~\NotirT)e'"sl)ari ng comp(;lnies wh()i n.~ta 11~.ci .CPrncet S yste ms 

;~o.:~eHeyetheirpOr,nputer~s.eomr,nunieatiol1s?~f1rJoad. 
-r~~Y;(;heeke~ out theafternatives a(1dthen chose.Comcet. 

"'::Yjrxnot finq'out~hat,theyfopnd . ()ut...--whClt .C9rncet 
/3".::;~~n~of.o(y:o~tratother·sy;ste.ms·.ancf:'ot.herfirrn~,·ean't. 
""::';)':9~V or;'fIri~eys:J el.l.usab~ut •• your·.prese.nt cOmputer set-up .,' 

5ln9Yo~r~()(?jI.s·Th~t1wel.II'Clr~ange'a.n1~eting.to.~eehow 
\. »qome~tc~(1,her~youwrerev~rxounr~d~elp;. . .• ' . > 
~~.);~> Co'mqetl'IOc.~. Two.R~§e(lreh .• Court,·. R6e~villeIMd. 2085.0. 
~~J~!"': RroneJ3()1)94.8~87pO:Yisit us.in B,oothNo;3300at the SJCC 
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See us at booth #30,000 at SJCC 
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Remember what elephants 
never do? 

And you've probably 
heard that an elephant will 
hold a grudge for years. 
Especially against the fool 
who would feed him tobacco. 

But the truth is that 
elephants are quite fond of 
chewing tobacco (so long as 
it's not burning at the time). 
And only elephant doctors 
have very strong feelings 
about it at all. 

We ask this irrelevant 
elephant question to jog your 
memory. Of course we'd 
rather replace it. Because 

, we're the memory company. 
The company that makes a 
whole line of drum and disk 
memories and a brand new 
controller. 

And we'd like to put 
them to work for you. For 
peanuts. 



, .... / 
'1"0, 

; ,.·.1 ~
. 

'~·.·.·.· ... '..·i\ 
neVI products 
For additional new products being in­
troduced this month, please refer to The 
Product Preview in the special Spring 
Joint Computer Conference section. 

150 Ipm printer 
The Profitprinter 150 marks the en­
trance into the computer peripherals 
field of a company well known for its 
services (including the "Quotron" 
stock market reporting system). The 
150 is a double-buffered line printer 
capable of spilling out copy at 150 lpm 
using a 64-character set. Versions are 

available for 50-, 80-, or 132-column 
printouts. Spacings are six lines per 
inch, 10 characters per inch. 

The standard model is built for 1200 
baud asynchronous operation, with a 
communications interface and modem 
available as options. Also available are 
interfaces for plug-to-plug compatibil­
ity with tty networks, minicomputers, 
and IBM 360 systems .30 through 65. 

The print mechanism is based on a 
plastic-tired drum which can quickly 
be replaced in the field if necessary as 
can 17 other primary components. To 
help the field engineer, a diagnostic 
panel with lights for these subassem­
blies is built in. Also, unlike most new 
vendors entering a market, this firm 
has 28 field service offices and 38 con­
tracted service offices already in opera­
tion. 
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The Profitprinter is built to sell for 
$7500 in unit quantities, falling to 
about $6000 in quantities of 10. These 
prices include the "universal" interface 
set up as the user desires. SCANTLIN 
ELECTRONICS, INC., Los Angeles, 
Calif. For information: 
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honeywell midi 
Honeywell has extended the lower end 
of its Series 200 familv with the elev­
enth machine in the iine, the Model 
115 (not to be confused with the new 
Series 15). The new machine is disc­
oriented and will compete in the 
$2500-6000 / month range, against 
such contenders as the 360/20, Univac 
9200/9300, and Century 100. It is in­
tended for first-time computer users 
and users of competitive hardware 
who want random-access capability. 
Programs and applications now run on 
competitive equipment can be con­
verted for the 115 using Honeywell 
Liberator techniques, such as RPG to 
COBOL and Easytran. The Mod 115 
operates with the Mod I (Mass Stor­
age Resident) Operating System or 
the Disk COBOL Programming System. 
It will be marketed bundled, of course. 

The ll5 is a fully integrated circuit 
computer with main memory cycle 
time of 2.7.5 usec. Basic core memory 
of 16K characters is expandable to 
.32K in 8K increments. Other features 
include two read/write channels, in­
tegrated peripheral controls for disc 
drives, punched card equipment, and 
a line printer. A third read/write 
channel is optional. Software includes 
financial editing instructions. 

Peripherals available include print­
ers at 300 to llOO lpm, a card reader/­
punch that reads 400 cpm and 
punches 100 to 400 cpm, and a variety 
of mag tape drives with read/write 
simultaneity. Disc drives available in­
clude the Type 155 two-spindle and 
the recently announced Type 172 sin­
gle-spindle drive that accepts 10-sur­
face disc packs. Up to four spindles of 
either type can be connected to the 
cpu to provide storage up to 36.8 mil­
lion characters. 

First deliveries of the 115 will be 
made in June. A typical configuration 
with 16K memory, 300 lpm printer, 
card reader/punch and 7.2 million 
characters disc storage will rent for 

$2,625/mo. on a five-year contract and 
sell for $12.5,890. HONEYvVELL 
EDP, vVellesley Hills, l'vlass. For in­
formation: 
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cobol accounting machine 
As if in accord that there is only one 
way to go, calculator manufacturers 
have started building calculators that 
look like computers (or just started 
building computers period), and ac­
counting machine manufacturers have 
begun building accounting machines 
that operate like computers. The 

E8000 is described as a machine that 
can function under operator control 
like an accounting machine and also 
function under program control like a 
computer. It is something like its pred­
ecessor, the E6000, but has the sig­
nificant advantage of understanding 
COBOL. It also has the advantage of 
dual card readers, a new keyboard, 
and a golf ball element printer. 

The COBOL capability-a subset of 
the 13500 COBOL-provides some pro­
gram compatibility between the E ma­
chines, the Burroughs Land TC series 
of remote terminal processors, and the 
B500 computers. Programs written in 
E8000 COBOL will compile on any 
B3500. The accounting machine auto­
matically assembles its own programs 
in a symbolic assembler language. 

The dual card readers' prime advan­
tage is their capability to merge data 
without collation and decollation of 
master file and detail punched cards. 
The units can handle 300 cards per 
minute in How mode and 200 cards 
per minute in demand mode. In addi­
tion to the keyboard and ball printer 
(19 cps), I/O for the E8000 is mag­
netic stripe ledger card, perforated 
tape, and a 164 lpm wide line printer. 

Storage capability of the E8000 is 
400 words (12 digits plus sign) of 
core. The price of the machine will 
range between $35,000 and $60,000. 
Leases are from $875/month to 
$1500/month. BURROUGHS CORP., 
Detroit, Mich. For information: 
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5/3 competitor 
The success of the GE-55 and growing 
enthusiasm for the first-time user mar­
ket has brought the GE-58 into the U.S. 
as part of GE'S competition for the IBM 

S/3. 
The basic GE-58 system includes a 
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When Allis-Chalmers 
asked for a comnlete· solution to its catalog problems, 

on1y one micropublisher met the challenge. 
The trouble with parts catalogs is, the more of 

them you have the less useful they become. 
They're supposed to communicate. To keep key 

information constantly up-to-date. But eventually 
there. comes a point where more catalogs mean 
less communication. 
. Allis-Chalmers' Farm Equipment Division 
reac~led that point recently, with 120 separate 
catalogs totaling almost 12,000 pages. 

They discovered that the complete set was 
becoming too big and cumbersome to use, and too 
expensive to produce. 

Updating it ,several times a year to keep pace 
with product changes was taking too long and 
costing too much. 

But worst of all, updating had become such a 
complicated, time consuming process for dealers 
that many important updates were never being 
completed. 

Allis-Chalmers asked a series of micropublishers 
to come up with a microform solution to their 
ca talog problems. 

Any of them could easily convert eXlstmg 
catalog pages into tiny micro-images. But Allis­
Chalmers wanted more than just a microfilmed 
version of. their old catalogs. They wanted a 
custom designed, self contained microform com­
munication system that would solve all their 
ca talog problems. 

The micropublisher that met the challenge was 
University lVlicrofilms, a Xerox company. 
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Allis-Chalmers dealers will soon get complete 
parts information from a set of only 80 microfiche. 
Our unique Continuous Index and self-cleaning 
fiche storage unit will make it the easiest system 
to use. Updating will be much faster and less 
expensive for the company . 

And most important, updating will be so quick 
and easy for dealers that all u pda tes will be made. 
All parts information will be communicated, not 
just some of it. 

\Ve made sure of this because we designed the 
Allis-Chalmers system with the dealer in mind. 

\Ve didn't come by this ability overnight. 
University l\1icrofilms practically invented micro­
publishing more than thirty years ago, to solve 
information handling problems for schools and 
libraries. 

Our experience has taught us to get inside the 
old system, look at it the way the user does, and 
custom design a new system to meet the company's 
unique communication needs. 

\Ve don't believe any two systems can be exactly 
alike. Not if they're both to be truly effective. 

Our method isn't the easiest way to design and 
sell industrial microfilm systems. But it's the best. 
Take it from Allis-Chalmers. 

Or find out for yourself. \Vrite to: 

XEROX University Microfilms 
Department A-O Ann Arbor, Michigan 48106 

See us at the NMA Convention for 
new ideas and products for Microform Systems. 
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cpu with 5K bytes (expandable to 
10K) of 1.2 usec cycle storage, a data 
entry station, digital display, 100 or 
200 Ipm printer, 100 or 200 cpm read­
er, and 40 cpm punch. 

Average instruction and execution 
speeds are 115 usec add time, 3.5 msec 
multiply and 20 msec divide time. The 
58 has 100 index registers, eight high­
speed and three standard I/O chan­
nels. Maximum transfer rate is 400K 
bytes per second. 

The 58 has a read-only memory that 
performs basic arithmetic, I/O opera­
tion, and special functions such as disc 
management and data communica­
tions. It also controls machine pro­
gramming. The 350 msec ROM has two 
sizes, 1024 and 1536 words. Each 
word is 40 bits plus parity. The smaller 
has a 63-instruction repertoire and the 
larger, 86 instructions. 

Addresses per instruction are from 0 
to 5. Floating point is available in a 
software subroutine. Multiprogram­
ming is also a feature of the GE-58. 

Embellishment to the basic system 
can take the form of either tape or disc 
and communications. The disc unit­
GE'S Dsu-162-provides 2.88 to 11.52 
million bytes of storage with a 72.5 
msec access time. Communications 
capability is through the Datanet-51, a 
2400 baud, single line communications 
controller. 

The system has family compatibility 
with the GE-55 and can use its soft­
ware library. 

The GE-58 (and 55, IBM S/3, H 15 
Series and Hetra S Series) market is 
seen to be divided between tab shop 
upgrading and, accounting machine 
upgrading. The GE-55, according to 
the company, has had successes in the 
latter, and the 58 is expected to con­
tinue this and make inroads in the 
tabulating ReId. 

GE feels its systems' use of keyboards 
make them attractive to the account­
ing machine people, and in combina­
tion with the 58's speed will be more 
attractive to the tab card processor. 
Acknowledging that the Sf 3 is a card 
walloper (all competition quietly 
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portable crt 
The Logiport/l is probably the in­
dustry's first portable crt/keyboard 
terminal, although at press time an­
other 'Rrm was preparing to an­
nounce a competitive product. It's 
the first product of a year-old Rrm 
which is so young that some of its 
officers still fear the draft. But their 
pitch is convincing, the product 
looks attractive, and they claim 
their market research shows a de­
mand for such a unit. 

The unit's portability is about the 
same as a typical portable stereo ... 
though you don't see too many of 
those being carried about. Logi­
port/l weighs about 26 Ibs., mea­
sures 21x17x7.5 inches, and uses a 
retractable 5x7 inch screen. It in­
cludes a standard alphanumeric 
keyboard and integral acoustic 
coupler. Just plug it in and go. 

A switch permits selection of 10 
or 30 cps transmission. Two operat­
ing modes are selectable by a·front­
paneT push button: the LOCAL 
mode, providing page transmission 
which allows local editing; and the 

ON-LINE mode, transmitting charac­
ter by character identical to a tty. 
In either mode the user can select 
half or full duplex. When the screen 
is full, the top line is deleted and 
the information remaining on dis­
play is shifted upward to allow new 
characters to be entered on the bot­
tom of the display, just as a tty rolls 
up the paper. 

The unit is tty-compatible, of 
course. It uses semiconductor mem­
ory and an MOS character genera­
tor. A special power supply permits 
operation off "any line-power in the 
world." The crt displays 16 32-
character lines. Single unit price is 
$2950, with reduction to $2550 if 
you want 50. The Logiport/l will 
be displayed at a suite concurrently 
with the SJCC. 

It's ready for delivery in 60 days 
ARO. Sales and maintenance will be 
provided nationally through inde­
pendent representatives. LOGI­
TRON INC., Cambridge, Mass. For 
information: 
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For less than $5,000 
we can put your computer on television. 

Here's your chance to get a video term­
inal for your computer for less than 
$5000 (or on a low cost lease plan.) 

Ultronic's low-cost stand-alone dis­
play is completely compatible with your 
IBM 360 and can be adapted to other 
computer installations. 

The Videomaster™ 7000 gives you a 
total of 960 displayable alphanumeric 
characters and a full alphanumeric key­
board. You get full edit control. 

In addition, we can give you format 

and hard copy options. 
And it's small too. The entire display 

monitor takes up just 1 square foot of 
, desk space. 

Ultronic has over 18,000 on-line term­
inals in operation throughout the world. 
And we have the service facilities to back 
them up. Our trained technical force, 
based in major cities is available for in­
stallation, service, and maintenance. 

And you get all this for less than $5000. 
Doesn't it pay to give your computer a 

television career? 
Call us collect. (609) 235-7300. 
Or write Data Communications Prod­

ucts Division, Ultronic Systems Corp:, 
Mount Laurel Industrial Park, Moores­
town, N.J. 08057. 

ULTRONIC SYSTEMS 

SYLVANIA 
GENERAl TElEPHONE & ElECTRONICS 

CIRCLE 235 ON READER CARD 
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points out that their machines still use 
80-column cards) it's felt that the 
combination of keyboard and card can 
offset it in all but straight batch opera­
tions. 

But the company said its biggest 
marketing headache is not the S/3, 
but the problem of alerting potential 
users that there is a system they can 
afford and justify. Its monthly rental 
ranges from $910 to $2200 depending 
on whether it is a card or disc system. 
Purchase price beg:ns at $35,490. Ini­
tial marketing will be in major metro­
politan centers-with Chicago, Detroit, 
Philadelphia and Phoenix named. De­
livery time for a card system is four to 
six months ARO. Disc system delivery is 
nine to 12 months ARO. GENERAL 
ELECTRIC CO., Phoenix, Ariz. For 
informa tion: 
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Always eager to see standards ac­
cepted, we jumped the gun in at­
tributing ASCII capability to the 
Novar 5-41, which is compatible 
with IBM 2741 terminals instead. 
That sort of makes it "industry 
standard." 

85, 195 channel, disc 
Expanded high-speed data channel 
capabilities and a fixed head disc stor­
age unit have been announced for the 
System/360 Models 85 and 195. The 
channel, called the IBM 2880, is a 
block multiplexor channel with a max­
imum l data rate of 3 million bytes per 
second, double the rate available with 
present IBM channels. Using the 2880, 
up to 12 high-speed channels can be 
attached to· the Mod 85 and up to 13 
to the 195. Previously, six was the 
maximum. 

The disc unit, called the IBM 2305 
fixed head storage facility, provides 
access to up to 22.4 million bytes of 
information. Data blocks from direct 
access devices such as the 2305 can be 
multiplexed along the 2880 channel's 
single data path. The 2305 comes with 
one or two disc drives, each housing 
six 14-inch oxide-coated discs. Read/­
write heads are permanently fixed over 
the tracks on each disc, which may 
present a problem for IBM salesmen 
who denied the virtues of this design 
when offered by other manufacturers. 

One version of the 2305 offers ca­
pacities of 5.4 million bytes per disc, 
with average access time of 2.5 msec 
and transfer rate of 3 megabytes per 
second. The other version has capaci­
ties of 11.2 million bytes per disc, with 
average access time of 5 msec and 
transfer rate of 1.5 million bytes/-
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second. Rotational position sensing al­
lows the unit to signal the channel 
when transmission should begin, keep­
ing the channel's data path free to 
handle other requests in various stages 
of execution. Logic within the 2305 
permits it to search for up to 16 re­
quests simultaneously. 

Rental for the 2880 is $3,000-
4,950/month; purchase from $141,000 
to $232,650. First shipments are 
scheduled for the first quarter of next 
year. The 2305 is $6,400-12,800/­
month; purchase $300,800-601,600. 
Deliveries begin in the second quarter 
of next year. IBM, White Plains, N.Y. 
For information: 
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communications processor 
GE figures place the growth of the time­
sharing industry as going from $10 
million per year to $150 million over 

the past five years. GESeerS also figure 
that the total on-line market-includ­
ing remote batch and time-sharing and 
direct accessing-will reach $2 billion 
within three years and $3 billion by 
1975. In an attempt to retain a big 
share of that market, the company has 
developed a communications processor 
far bigger than its previous offerings. 
Called the Datanet 500, the system is 
built much like a computer, with a 
processor, memory, communications 
subsystem, and I/O subsystem. 

The cpu is capable of executing 
200,000 instructions per second, and 
has a 100-instruction set. It has three 
accumulator/index registers, four lev­
els of hardware interrupt, and a 256-
word read only memory for bootstrap­
ping. It performs an add in 2.4 usec. 

Memory is available in 8K, 16K, or 
32K modules for a maximum of 64K 
per system. Core cycle time is 1.2 usec. 
The word size is 20 bits-18 for two 
characters of data and one odd parity 
bit for each character. 

The 500 can handle up to 250 low­
speed (30-300 baud) lines or 125 
voice-grade (to 2000 baud) lines, or 
other combinations of speeds to 2.5 

million baud, transferring a total of 1.2 
million cps. Outputs from dual arith­
metic units are compared for every 
data transformation, to insure data 
validity. 

The I/O subsystem is capable of 
handling two or three multiplexor 
modules, each with up to four periph­
eral subsystems or up to eight broad­
band (2.5 mega baud ) channels. Discs 
and tapes and other peripherals can be 
directly connected to the 500 if de­
sired. 

Depending on the configuration, 
number and speed of lines, the Data­
net 500 can run anywhere from $1500 
to $20,000/month (putting it in the 
price range of an XDS Sigma 5); pur­
chase prices start at $50,000. Deliv­
eries are expected to begin in the 
fourth quarter. GENERAL ELEC­
TRIC CO., Phoenix, Ariz. For infor­
mation: 
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gp computer 
. In an effort to meet IBJ\1 head-on (at 

least in the lower half of the market), 
Honeywell has just developed its op­
ponent to the 1130. This is the 1530, 
which with its less able sibling, the 
1540, is the Series 15. 

The systems, based on the Honey­
well 316, have core memory expand­
able to 16,384 (16-bit) words, mem­
ory cycle time of 1.6 usec, priority and 
power failure interrupt, single address­
ing, integrated circuitry and a 72 in­
struction repertoire. 

The 1530-for scientific/commercial 
use-has hardware multiply and di­
vide, double precision add and sub­
tract, and integrated peripheral con­
trols. The same features are optional 
on the 1540. 

The operating system for the Series· 
15-os/15-is also new. It is disc resi­
dent and features a FORTRAN IV com-

piler, an assembler, scientific and 
commercial subroutine libraries, and a 
report program generator for commer­
cial data processing. 

The 1540's major uses are as a re­
mote data concentrator or batch ter­
minal in conjunction with the H200 
computers. Its concentrator configura­
tion would include the central proces­
sor, console, single channel communi­
cation control, and basic multichannel 
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Here's another 
good reason our 
time-share system 
is the most popular 
around:· 
90-day delivery! 
You don't have to play the waiting game when you order 
our HP 2000A Time-Share System. It's ready for you almost 
as soon as you're ready for it. In most cases, you can take 
delivery 90 days after we get your order. 

But getting customers on the air fast is just one reason for 
our system's success. There are plenty of others. 

Like price. Our system costs only $90,500. Yet it handles 16 
remote terminals simultaneously. This alone gives it one of 
the lowest costs per terminal-hour in the industry. And 
the modest initial investment is matched by the 2000A's 
remarkably low operating cost. Overall, it's the most 
economical time-sharing system going. 

Simplicity is another reason for our system's popularity. 
HP BASIC is the easiest computer language around. That's 
why it's a favorite with scientists, engineers, educators, 
businessmen and other non-programmers. They can learn it 
in just a couple of hours, because it's almost like talking 
to the computer in English. Yet because the HP 2000A is so 
powerful, these users can put it to'work on such 
sophisticated operations as matrixes, strings, and files. 

The HP 2000A comes ready for your immediate use. All 
required software, control terminal and interfaces are 
included. And this system keeps on working and working 
and working. In fact, our customers have already logged 
over four million terminal-hours of successful, trouble-free 
operation. 

With this kind of money-saving reliability, it's no wonder 
our time-sharing system is the most popular one around. 

Need further proof? Call your local HP computer specialist. 
Or write to Hewlett-Packard, Palo Alto, California 94304; 
Europe: 1217 Meyrin-Geneva, Switzerland. 

HEWLETT 'f PACKARD 

DIGITAL COMPUTERS 
CIRCLE 64 ON READER CARD 22934 
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communication control that accepts up 
to .32 low-speed lines. 

Single-channel control options per­
mit either synchronous or asynchro­
nous transmission, operation over 
private or switched networks and 
transmission of 6-, 7-, or 8-level code. 
The controller interfaces with standard 
Bell System or equivalent data sets for 

. synchronous transmission at rates of 
2,000 to 50,000 bps. 

Peripherals for both systems include 
a disc drive with up to 2.88 million 
word storage, 100 msec access time 
and a 55,.312 word/second transfer 
rate; a .300 Ipm, 120 or 1.32 position 
line printer; 400 cpm card reader or 
reader/punch with a 100 to 400 cpm 
punch rate; and either 26 ips, 200, 556 
or 800 bpi, 7 -track tape drive or .36 
ips, 200/556 or 200/800 bpi 9-track 
tape drive. 

A typical 1530 system-cpu, con­
sole, line printer, card equipment and 
disc store-will lease for $1,841/month 
on a Bve-year contract. Purchase price 
would be $8.3,780. 

The typical 1540-cpu, line printer, 
card equipment and communications 
interface-will lease for $1,671 on a 
five-year contract and have a purchase 
price of $74,970. Deliveries' of both 
systems will begin in July. HONEY­
vVELL EDP, vVellesley Hills, Mass. 
For information: 
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intelligent controller 
Remote batching is the order of the 
day, but even this leads to a difficult 
decision for some. Do you buy expen­
sive but flexible remote batch control­
lers (generally units built around a 
general-purpose computer stripped 
down ·to lesser tasks) or freeze the 
terminal configuration so that hard­
wired controllers will do the job? The 
answer to the either/or question may 
be no. 

There is a choice with units like the 
M&M remote batch terminal. For in­
stance, the M&l\1 has the ability to vary 
its I/O formats to fit changing re­
quirements and to accept a varying 
configuration of terminals or periph­
erals. It can handle line printers, card 
readers, paper tape punches, up to 20 
teletypewriters, 12 crt displays, or mag 
tapes. It can handle full- or half­
duplex transmissions at 2000 or 9600 
bps, and comes with built-in automat­
ic answering, automatic turnaround, 
multiple record transmission, horizon­
tal format control, EBCDIC transparen­
cy, and multipoint line control. It can 
also talk in ANSI or Transcode, and has 
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a 4K 16-bit memory expandable to 
.32K. 

It isn't really cheap compared to a 
hard-wired controller. It runs $20,900 
before line printers or card readers or 
whatever is attached. But at least this 
is an honest kind of pricing, with the 
vendor not providing peripherals at an 
additional mark-up but letting the cus­
tomer order direct. M&M COMPUT­
ER INDUSTHIES, INC., Orange, 
Calif. For information: 
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on-line/ off-line filmer 
This vendor was one of the first to 
smash the $50,000 barrier for comput­
er output to microfilm devices when it 
introduced the Model 1.300 (Product 
of the tvlonth, Dec., 1969). The 1.300 
is an off-line device. The 2600, on the 
other hand, is on again, off again. The 
follow-on unit prints 1.32-character 
lines on 16mm film at a rate of 2600 
lpm (compared to 1.300 lpm for the 
Model .1.3(0), making for a claimed 
throughput rate between 240 and 600 
pages per minute, depending on the 
number of lines per page. The charac­
ters are from a Gothic set of 64 that is 
expandable to 90 to include lower 
case. Bold and normal faces are a 
standard feature. 

The 2600 can be connected on-line 

to an lB'\I 360 series machine, then 
taken off-line and used with any IB'\I­

compatible 9-track 1600 bpi tape 
transport. It prints printer records of 

fixed or variable length, blocked or 
unblocked, recognizing all the normal 
printer commands, us"ing EBCDIC. Lines 
per page is an operator selectable 
function with a ceiling of 86 lines. 

The company didn't quite break the 
$50,000 threshold this time. Instead, 
the 2600 is expected to sell in the 
$60,000 range. A card reader-for 
variable input formats-a print list 

J thousand millionaires! 
Men made iro n and steel for many years. Yet it remained to the latter 

. half of the nineteenth century to revolutionize the industry and to give growth 
and multiplication to a thousand millionaires. 

Men "in steel" while this magic change was in progress, made fortunes, 
literally "in a night." Its history has proven a romance of industry. 

So- has the computer and electronic fields, which, aided by the population 
explosion, each year produces thousands of millionaires. 

And now the situation is about to be duplicated--not in steel or in 
computers or electronics--but in another great industry that stands in the 
same position that steel and the other fortune-makers stood at one time. 

It is ripe for revolution--and revolution is upon it--it also will make 
a thousand millionaires or more. The solid, unshakable foundations are being 
laid now. Today it presents one of the most promising business opportunities 
it is possible to conceive. 

The conditions governing it are extraordinary--unique--its promise is 
spectacular--it will not alone duplicate, but exceed the marvelous record 
of steel and even electronics. 

Would you like to know more about it? You can share in the rewards. 
We've prepared a handsome booklet, "New Roads to Wealth and Opportunity," 
for limited distribution among ambitious men interested in the FACTS. If 
you'd like a copy MAILED to you, without expense or obligation, your request 
by letter, card or phone will be honored. 

SAl INTERNATIONAL, 
Box 22125, Dept. B-7 

Denver, Colorado 80222 

Telephone 303 757-5500 John 
CIRCLE 238 ON READER CARD 
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Audac is just as simple. 
Almost as cheap. 

And a lot more effective. 
Data transmission has come a long way since the tin can. So far, in fact, that too 

many businessmen think in terms of large investments and terribly complex systems. 
They needn't. It isn't necessary to sacrifice capability and effectiveness 

for the sake of economy. 
Take a good look at Audac. A completely automatic data entry device 

which optimizes any central data collecting 
facility. Whether you own your computer or 
time-share. Exceptionally efficient because one 
button automatically dials a central computer. 
Totally accurate because optical reading of 
pre-encoded information on the Datacard is 
done automatically. 

Audac is also a standard telephone; 
it can easily be connected to Bell System lines. 

So you can talk to your computer, or your supervisor, or anyone else in the country. 
Or the world. 

Audac has many applications. From inventory control to wage and salary 
administration. From security to management information systems. Wherever 
the fast, economical transmission 
of data is necessary. 

Which is why you'd better 
can your present system and talk 
to Audac. Our phone number is 
(617) 272-6720. 

AUDAC X CORPORATION 

175 Bedford Street, Burlington, Mass. 01803. 
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mode, and a 42X reduction feature are 
carried as options. PERIPHERAL 
TECHNOLOGY INC., Sunnyvale, 
Calif. For information: 
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fake 1108 
Not too many companies take the road 
that this firm has, starting out to be a 
service bureau and becoming a hard­
ware vendor on the side. This product 
is called the Model 918l. It's an I/O 

channel simulator which looks like a 
Univac 11 08 to a peripheral. Its reason 
for being is just that-to fool peripher­
als. vVhen a vendor is building a plug­
in compatible peripheral for Univac 
gear, why tie up an 1108 to test one 
peripheral? Similarly, when a piece of 
equipment goes down, why use an 
1108 to debug it? This latter argument 
makes it sound like Univac should buy 

them for its field engineering staff. Al­
though not many will probably be 
bought by purchasing agents at Uni­
vac, some should find their way into 
private collections after the exchange 
of something under $20,000. INTRA­
NET COMPUTING CORP., Los 
Angeles, Calif. For information: 
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16-bit computer 
A configuration diagram of a full­
blown Mini/Max 16-bit computer 
would probably look more compli­
cated than a similar drawing of the 
Manhattan phone system. For in­
stance, the common I/O bus can han­
dle a theoretical maximum of 256 de­
vices. Each of the 16 buffered I/O 

channels has a maximum addressing 
capability of 256 devices, too. Plus, 
there are provisions for direct memory 
access. Although no one would try to 
draw it, the flexibility that drawing 
would demonstrate is there, anyway. 

More practical measures of the ma­
chine are these: It has a 4K 2-usec 
core which is expandable to 64K in 
increments of 4K. And it can accom­
modate up to four modes of operation 
on a single channel. (For instance, this 
means that a teletypewriter could in­
put and output in four formats, includ­
ing . perhaps single character ANSI, 

double character ANSI, sign and five 
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digits, or four BCD digit transmissions. 
Off-the-shelf peripherals include a 

400 cpm card reader, a 125 cps paper 
tape reader, 110 cps paper tape punch, . 
Teletypes, a disc, and a line printer. 
Each channel, including the bus, is 
good for a maximum of 250KC trans­
missions; the DMA runs up to 500,000 
words/sec. 

Supporting software now includes a 
two-pass assembler (rapidly being 
converted to a single-shot system), 

floating-point arithmetic routines, de­
bug, diagnostic, and peripheral utili­
ties. The software can use the ma­
chines' 79 instruction types in up to 
3000 generic forms. 

The cpu hardware includes up to 21 
registers-12 index registers, four aux­
iliaries, a couple of arithmetic regis­
ters, plus others. The hardware also 
provides for multiplication and divi­
sion. 

What 
Memory­
System 
-Maker Is 
Speeding Up 

For the cpu with 4K and power, the 
vendor is asking $16,500. OEM build­
ers are offered less of the hardware at 
costs reflecting quantity discounts and 
depending on how much circuitry they 
need. For instance, the cpu has been 
sold in large quantities in a stripped 
form for as little as $2500. IN­
FOTRONICS, INC., Houston, Texas. 
For information: 
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point of sale 
Positran is an electronic cash register 
that can accommodate up to 20 digits 
of merchandise infonna tion, handle 
cash and credit sales, returns, refunds, 
mark-downs, payments, and compute 
the amount of change due the custom­
er. The merchandising information is 
keyed in by the operator, hut a tag 
reader is available optionally to auto­
mate this process. Also optionally, the 
unit can compute tax on a percentage 
basis. Positran provides up to eight to­
tals and produces adjusted totals that 
will automatically reflect a true picture 
of the day's receipts. 

For the smaller retail concern, the 
mag tape cartridge may be removed 
and sent to a service bureau. For larger 
organizations, Positran can be COI1-

nected to the store's phone line and 
send the data to its center for over­
night processing. Positran may also be 

the Cycle Time­
But Holding Down 
the Price? Toko. Of course! 
Beef up your technology with Toko's 500 nanoseconds Memory System without' 
raising your costs. 

Now rolling off the production line, Toko's HSSOOR Memory System offers 
the following key features: 

* Access time of 2S0ns. * Memory capacity of 4K words by 18 bits expand­
able to 16K words by 18 bits, rearrangeable to mUltiples of 36 and 72 bits. 
* Compact, space-saving advantages-measuring 10" x 19" x 13-1/3". 

Taka's advanced electronic technology also enables it to provide computer 
components, such as memory stacks. Contact Toko today for details. 

r.~ • TOKO, INC. 
Head Office: 1-17, 2-chome, Higashi-Yukigaya, Ohta-ku, Tokyo, Japan ~ TOKO N.Y., INC. 350 Fifth Avenue, New York, New York 10001 Tel: 212-565-3767 
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Get more 
out of 
your360 

Give this to your 
typist types 
You're looking at the Bunker-Ramo 2206 Data 
Display Station. It lets your fast typists feed or 
retrieve information from your computer. Quickly. 
Because it's fitted with a standard typewriter 
keyboard. This desktop unit also has editing keys 
and 16 programmable function keys. Your 
employees read their questions or answers in plain 
English on its TV-style screen. 

Give this to your 
non-typist types 
The Bunker-Ramo 2212 Data Display Station is 
unique among CRT terminals because of its block­
alpha keyboard. This keyboard speeds even the 
slowest hunt-and-peck inquiry or input. The 2212 
also features a block-numeric cluster and 24 editing 
and programmable function keys. It is a podium­
style unit for standup use in warehouses, ticket 
counters, etc., and is ideal for entry of brief 
messages and inquiries. 

Both the 2212 and the 2206 work with the 360 or 
any other computer and connect over standard data 
communications circuits. 

Find out how mal'lufacturers, utilities, airlines, 
department stores, hospitals and others are using 
Bunker-Ramo CRT systems to get more out of their 
computers. Write or call Mr. Guy Mallery, Vice 
President, Business and Industry Division, The 
Bunker-Ramo Corporation, Stamford, Connecticut 
06904. Phone (203) 348-4291. 

See us at the SjCC 
in Atlantic City, May 5,6 and 7 
at booths 47001 and 47008. 

IIj®BUNKER-RAMO 

318 
CIRCLE 37 ON READER CARD 

DFlTRMRTION 



new products ... 

used in an on-line system. 
Depending on the options, Positran 

rents from $75-$150/month. The ven­
dor provides complete turnkey service, 
and if they do the processing, the ren­
tal price includes use of an $18.5K 

controller. Supplies, service, and com­
munications costs are extra. The units 
sell for between $2650 and $4550, 
again depending on options, for the 
user with his own computing capabil­
ities. UNIS CORP., Glendale, Calif. 
For information: 
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5/3 terminal 
Latest model in the ASC 1170 commu­
nications terminal line (Sept., '69, p. 
205) is the 1170/3 with System/3-
compatible peripherals. The new 
capabilities include 96 column, 500 
cpm card reader and 120 cpm punch 
units that permit communication at 
rates up to 4800 baud. The 1170/3 
system includes a processor in combi­
nation with a complement of periph­
erals for operation as a remote commu­
nications terminal or stand-alone batch 
processing system. Presently available 
peripherals include printer keyboard, 
400 Ipm printer, paper tape reader/­
punch, crt, disc, and 80 column card 
r/o devices with appropriate commu­
nications line adapters. ASC 1170/3 
communications terminal prices begin 
at $20K. Deliveries start in the first 
half of next year. APPLIED SYS­
TEMS CORP., Detroit, Mich. For in­
formation: 
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minicomputer 
The Model 803, Processing System is 
probably best described as a byte-ori­
ented 16-bit machine. It is byte-ori­
ented in that its core memory is ad­
dressable to the 8-bit byte level, and in 
that its multiplexor channel-the pri­
mary interface between the processor 
and low-speed peripherals-is an 8-bit 
connection. On the other hand, core 
fetches always bring back two bytes, 
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standard fixed-poillt arithmetic in­
structions act on 16 bits, and the read­
only memory is arranged in 16-bit mi­
cro-instructions. To further complicate 
the word-size assignment, the manu­
facturer refers to 16-bit half-words in 
its documentation, and instructions 
may be either 16 or 32 bits long. 

The 803 is built around an Interdata 
.3 with an 8K byte core (expandable to 
64K) which has a 1.5 usec cycle time 
and is supplemented by read-only 
memory. There are 16 instruction 
types implemented in HOM, including 
some for byte processing, loop control, 
and testing and branching. 

How fast 

The multiplexor can connect up to 
256 devices and transfers data at 6000 
bytes/sec in a block transfer mode. 
Basic 110 is through a console with a 
printer and keyboard. The printer 
churns out lines to 192 characters in 
width at 40 cps (numerics) or 30 cps 
( alpha). Options include paper tape 
equipment, direct memory access, four 
kinds of disc subsystems, line printers, 
mag tapes, communications controller, 
card gear, HOM floating-point and trig, 
high-speed arithemetic in HOM, and a 
real-time clock. 

Software includes routines for load­
ing, editing, debugging, an assembler, 

can a Fasplot 
plot if a Fasplot 
can plot fast? 

10 IPS. 

FASPLOT: 

• Straight Lines at 10 inches per second in any direction, any mode 
• Simplicity of Operation (No programming necessary) 
• Automatic Axis Segment Mode (Saves 50 0/ 0 Data Transmission Time) 
• On-Line or Off-Line Modes 
• Tiltable Bed (0 to 90 0

) 

• Low Cost 

~ omega-t systems incorporated 
~ 300 TERRACE VILLAGE' RICHARDSON, TEXAS 75080 
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All you need 

to take our 

data transceiver 

anywhere at. all 

is a dime for 

the telephone. 

Execuport 300 

DRTRMRTION 



· .. the portable one! 
Wherever business may take 

you, take along your Execuport 
300. It's your indispensable link 
with the home-office computer. 

Execuport 300 is the thermal 
page-printing data transceiver 
that's ready to go to work 
anywhere. 

It's a high-speed printer: The 
operator selects 10, 15 or 30 

characters per second. It's so 
quiet that all you eVer hear is the 
unobtrusive tapping of the print­
head. Solid-state circuitry prom­
ises a new level of maintenance­
free reliability. 

And .Execuport 300 is the 
'. portable one. Keyboard, thermal 

page printer, solid-state control 
logic, telephone coupler, data 

To see and hear for yourself, visit Booths 203-204-205 at the 

1969 Spring Joint Computer Conference in Atlantic City, May 5-6-7. 
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access jack and interface, plus a 
universal interface for peripheral 
accessories - all components 
are enclosed in an attractive, 
integral carrying case. 

Total weight is about 27 
pounds. Including the dime for 
the telephone. 
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This beautifully-put-together sample 
plot is yours for the asking. 

It's a composite plot produced by 
Dresser's new Lasergraphic Plot­
ter~the LGP-2000. On one 30-inch 
by 40-inch plot you'll get a glimpse 
of the LGP-2000's unique plotting 
capabilities. There's a photo of the 
earth composed of 1,600,000 points 
that's done in 16 shades of gray. 
There's a piece of a contour map 
that was originally produced with 
3,000 inches of line and 2,000 char­
acters of annotation. And there are 
other things like grid squares, al­
phabets, seismic records and con­
centric circles that will prove to 

you that the LGP-2000 is really a 
new dimension in computer 
graphics. 

There are two things that you 
can't see on the composite plot: the 
LGP-2000's speed and its plotting 
size capability. It will plot up to 40 
inches wide by 100 feet long. And it 
will do it as fast as your computer 
can feed it data. The LGP-2000 
drew the entire 30-inch by 40-inch 
composite plot in only 3 minutes 
and 10 seconds. No other plotter 
can offer you speed like that. 

Get your personal copy of this 
beautifully-put-together compos­
ite plot today. Write Dresser Sys­
tems, Inc., P. O. Box 2928, Hous­
ton, Texas 77001. Or call us at 
(713) 781-5900. 

@RESSEifj 
Dresser Systems, Inc. 

ONE OF THE DRESSER INDUSTRIES 

The average reading time for this ad is 30 seconds. In this time Dresser Systems' LGP-2000 could have plotted 30,399,690 bits of information. 
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fixed and floating math routines. A 
disc operating supervisor is listed as an 
option. 

The basic system comprises the cpu 
(the Interdata .3 for the first shipments 
a t least), 8K bytes of core, the lK 
bytes of ROM, the keyboard, printer, 
and a 50 cps paper tape reader/­
punch. This configuration is the 803 
and is priced at about $30,000 (plus 
an additional $500-$600 for the paper 
tape-based operating system). Many 
systems are expected to go out with 
dual-spindle disc cartridge drives for 
about $10,000 more. 

For users with speed requirements 
above the Interdata 3's 39 usec add 
time, another model (the 804) based 
on the Interdata 4-with 3.9 usec add 
time and hardware instead of software 
registers-runs about $3,000 more. 
NORTHvVEST DATA SYSTEMS, 
INC., Kirkland, Wash. For informa­
tion: 
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discs for mini's 
Plug-compatible disc memory subsys­
tems are offered for use with the Hew­
lett-Packard and Varian families of 
computers. Given numbers in the 1700 
series, the memories are rack-mounted 
and have access times of 16.7 msec. 
The 1703 is for the Varian 620i ma­
chine. It has four possible capacities, 
starting with a $7500 32K-word unit. 
The Hewlett-Packard version, the 
1757, comes in four sizes, too, begin­
ning with 46,080 words, also priced at 
$7500. Each subsystem comes with a 
power supply, a computer interface, 
installation, training, driver routines, 
and one year's maintenance. DATA 
DISC INC., Palo Alto, Calif. For in­
formation: 
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universal interface 
A computer-independent universal 
data interface that can couple any 
computer to any peripheral device-in­
cluding one-of-a-kind units-that's the 
claim for the 832 Data Interface, fea­
turing block transfer and priority in­
terrupt capability for all peripherals. 
Different types of peripherals are con­
trolled by individual device cards. 
Each card can service several periph­
erals of the same type, and the Data 
Interface can contain up to eight de­
vice cards. For example, at least four 
crt's may be interfaced with the cpu 
by means of a single device card while 
the other seven device cards service 
other classes of I/O devices, such as 
modems, rotatiog memories, or even 
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satellite computers. Synchronization 
problems are solved by a system of 
registers in the device cards, whereby 
the computer is interrupted only when 
data to be transferred from the periph­
eral is already loaded into the regis­
ers. 

The 8.32 Data Interface consists of 
three major sections: the host comput­
er interface, the commandable execu­
tive structure, and the peripherals in­
terface. The host computer interface 
uses one or two plug-in cards and 
occupies one position on the comput­
er's program control bus and one on 
the direct memory access channel. The 

8.32 utilizes automatic DMA channel 
transfer to achieve maximum through­
put with minimum computer time de­
voted to I/O operations. Transfer time 
within the Interface is 600 nsec. The 
center section is the commandable ex­
ecutive structure which contains those 
portions of the peripherals interfaces 
and those of the host computer inter­
face that are common. The executive 
structure handles all commands for 
data transfer between memory and 
peripheral in either direction, as well 
as priority interrupts. The third por­
tion of the 832 holds the plug-in de­
vice cards. The cards make all periph-

R for Up Tight 
EOP 

Solatron® 
Suffering from digit drops? Parity loss? Losing your mind over sick compo­
nents and damaged circuit cards ... not to mention total memory loss? 

The symptoms show ... You've been exposed to input voltage dips and 
surges! 

Electrical equipment can cause severe voltage variations. Protect yo.ur 
EDP equipment ... BE IMMUNIZED WITH SOLATRON@! 

Designed for computers, Solatron regulators maintain an even line volt­
age input within ±0.5% for line changes. The fastest response time available, 
correction begins in the first half cycle with complete regulation taking place 
within 1/5 second. 

If your computer is getting up tight ... we have just what the doctor 
ordered: SOLATRON~ Call (312) 439-2800 or write: Sola Electric, 1717 
Busse Road, Elk Grove Village, Illinois 60007. 

SOLA ELECTRIC 

DIVISIDN DF SDLA BASIC INDUSTRIES 
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Consider all that the digital computer 
has accomplished in the automation of 
words, numbers and lines. Now it's pos­
sible for pictures. 
Photomation is the automation of half­
tone photographic images for transmis­
sion over' telephone lines. Or for 
computer enhancing a reproduction to 
better quality than the original picture. 
Or for storage and retrieval. 
The DICOMED 30 Image Display makes 
photomation possible. And practical. 

It's a direct view CRT with a resolution 
of over one million points, each with 
64 intensity levels. 
This is not television. It's much more. 

The DICOMED 30 needs no refreshing. 
It doesn't fade or flicker. Your picture 
stays solid as a print until you erase it. 
This is not a film device. Digital film 
output takes most of a 24-hour day. The 
DICOMED 30 displays your picture im­
mediately. 
Photomation offers the advantages of 
TV and film without the drawbacks. 
And it costs far less than either. 
Reproduce accurate pictures when and 
where you want them. 
Write, or call (612) 920-8980. 

BIRTH 
OF AN 
INDUSTRY 

(P4t~ S 0 • DICOMED CORPORATION Dept. D104 4600 W. 77th St.lMinneapolis, Minn. 55435 
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erals appear logically similar to the 
computer. The comput.er's transfer 
speed is maintained unimpaired, 
through the use of parallel transfer. A 
typical system runs about $10-15K, 
and requires 60 days ARO for delivery. 
EC&C, Salem, Mass. For information: 
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x, y tablet 
Ecricon 520 is a bidimensional, digital, 
graphic input tablet for use with gen­
eral-purpose computers, remote dis­
play terminals, numerical control sys-

tems, and graphic communication 
equipment. The unit contains digital 
and analog outputs. Its resolution is 10 
hits X and Y, and linearity is less than 

'0.5% peak to peak. Sampling rate is 
1000Hz. Ecricon is available 60 days 
AHO and sells for $2,000 FOB Cam­
bridge. SHINTHON CO., INC., Cam­
bridge, Mass. 
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audio terminal 
An eight-pound computer terminal 
like the Accutone 100 should be small 
enough to take anywhere, including 
into a prospective customer's home or 
office. Once there, it can perform two 
kinds' of input functions, using plastic 
phone dialer cards with up to 14 char­
acters each or its 12-key numeric key­
board. Its output' is audio, through a 
built-in speaker system. In addition to 
these I/O components, the 100, of 
course, has an audio coupler for the 
phone. The terminal operates at 10 
cps, and has indicators for power on, 
error, and data checks. Its price is 
$975 (or as little as $25/month). De­
liveries require 30 days. COMPUTER 
UTILITIES N.W., INC., Seattle, 
Wash. For information: 
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tough mini's 
Somewhere between the realm of the 
commercial computer and the hard­
ened military spec machine there is a 

place for the. Micro/Magnum digital 
computers, the ACT-16 and ACT-18. 
These toughened mini's are described 
as having I-usee memories of 16-bit or 
I8-bit wmds, six memory index regis­
ters, parallel I/O bussing, a direct 
memory access interface, and an octal' 
readout on the front panel. 

Built for rack mounting, they weigh 
about 45 pounds and are priced at 
$10,000 with a DMA and 4K of core. A 

Teletype, real-time clock, interrupt 
unit, and magnetic or paper tape gear 
are listed under available options. Ex­
panded memory, to 64K, is also op­
tional. 

Available software includes a relo­
catable (single- or double-pass) as­
sembler, BASIC, conversational FOR­
TRAN, multiple precision floating point 
routines for numbers up to seven 

Can you offer or develop 

EDP Training Courses? 
A European Institute is interested in 
buying existing training courses or have 
new courses developed to their specifi­
cations in the following areas: 

• Computer System Fundamentals 
• Introduction to System/360 

• COBOL 
• RPG 
• FORTRAN 
• Computer Concepts for 

Management 
• Introduction to Teleprocessing 
• Systems Analyst Training 
• Other EDP Courses 

If you have specialized in one or more 
of the above listed subjects and are 
interested in selling existing training 
materials or developing new courses (in 
the U.S. or Europe), write immediately 
and send detailed information to: 
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Artur Herrdum KG. 
4000 Duesseldorf 
Grafenberger Allee 68 
West Germany 
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The Model 815 GATES ACOUSTINET 
The Model 815 GATES ACOUSTINET is bringing peace and quiet to many an office 
as it dramatically reduces the decibels of those noisy Teletype terminals. ,Comparative 
tests have proven that nothing quiets like this new Gates Acoustinet, Model 815. 

No time-consuming installation 
is required! Your operator will 
love the accessibility to vital 
areas of the terminal-the punch, 
the reader, platen knob and the 
paper roll (An optional 2·door 
model permits access to the 
right hand panel!. The paper 
print·out remains unchanged: 

In addition to the QUIET, your 
Teletype runs cooler with our 
standard built· in fan. 

If your own terminal supplier 
doesn't already have full leasing 
details on this, have him con· 
tact us. Or you supply his name 
and we'll handle the details. 

THE QUIET SOLUTION FOR NOISY BUSINESS MACHINES 
BOX 1406-D4, SANTA ROSA, CALIF. 95403 (707) 544-2711 
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A good Disk Memory Drive 
doesn't have to be expensive. 

We're producing and delivering 
single-disk, removable-media, 
disk drives to major computer' 
manufacturers at prices that are 
an industry breakthrough. 

These disk drives, which utilize the IBM 
2315 disk cartridge or equivalent, are built 
to meet the needs of the mini-, small-, and 
medium-size computer manufacturer. 
Conservative design and rigorous testing 

* In OEM quantities. 

I 

rlVe~ 

an 

ensure ultra-reliable and con­
sistent performance. 

So if you spend more than 
$3,000 for a single-disk memory 
drive, you'll spend too much ... 
a Disk Memory Drive doesn't 
have to be expensive to be good. 

Forfurther information and complete 
specifications, contact Jim Flynn at Com­
puter Memory Devices, Inc., 5170 West 
Bethany Home Road, Glendale, Arizona 
85301. Phone (602) 939-9444. 

@ 
Computer memory Devices, Inc. 

5170 West Bethany Home Road, Glendale, Arizona 85301 
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words long, hardware diagnostics, 
math routines, and real-time control 
packages spanning fire control, te­
lemetry, and process control appli­
cations. AJ\IEHICAN CO",IPUTER 
TECH., Northridge, Calif. For infor­
mation: 
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tty acoustic enclosures 
Five layers of sound absorbing mate­
rial are used in the construction of the 
700 series SILENT TYPE acoustic en­
closures that reduce noise from Tele­
type models ASR and KSR 32 and 33 by 
up to 12 db (90%). The vinyl covering 

is offered in gray or tan; nine other 
colors are available optionally with 
quantity orders. Prices start at 
$139.50, and delivei'y is within 30 
days ARO. DATA TERMINALS CO., 
San Jose, Calif. For information: 
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editing system 
The Comtext-8 is an applications sys­
tem consisting of both hardware and 
software, put together and marketed , 
by a software/services firm-a new I 

type of bundling that is becoming in­
creasingly prevalent. The system uti­
lizes the firm's on-line minicomputer 
system, Comdac-8, and its text editing 
software, the Comdac-8 Editor (Jan., 
p. 19.3). The purpose of Corntext is to 
create form letters, edit technical ma­
terial, modify files, etc. A PDP-8 cpu is 
used, on-line to Selectric typewriters 
with bases which convert them for I/O 
use. Purchase price is about $35K, or 
$800/month rental, with delivery in 
three months ARO. Comtext-8 is also 
available as a service. THE COM­
SONIC CORP., New York, N.Y. For 
inform a tion: 
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five disc drives 
Honeywell's family of disc drives has 
been expanded to include five modular 
units, four of which are smaller versions 
of the Type 278 multiple-spindle disc 
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data-+Hap® 
PORTABLE RECORDER 

The new, easy-to-use, 
rugged Portable Recorder 
that captures numeric and 
special character data on 
standard cassette 
magnetic tape 

Optional integral printer provides hard copy reference 
Batteries are rechargeable without removal from the case 

@ Standard keyboard reduces operator error 
Interlock prevents inserting cassette incorrectly 

@ Variable word length. Characters recorded in BCD, ASCII, or 
EBCDIC on tape 

@ Available for immediate delivery 

The data-kap 806 provides operator mobility and fast, accurate 
d1ta acquisition in retail stores, warehouses, plants, yards, in the 
field. Data is recorded on standard computer grade magnetic tape 
cassettes (100,000 character capacity). Optional printer provides 
hard copy reference. Compact (7'~ x 9" x 4") weighs 6 pounds. 

Write for details on the Model 806 Portable Recorder ... part 
of the use-proven, ready-for-delivery data-kap system, a system 
which permits you to reach your computer in the fastest possible 
time. Attn: Vice President, Marketing 

A ELECTRONIC LABORATORIES. INC. 
3726 DACOMA STREET. HOUSTON. TEXAS 77018 • (713) 686-8656 
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low cost 
group 
therapy 

---------------------------1 
WANG LABORATORIES, INC. 

Dept. 000, 836 North St., Tewksbury, Mass. 01876 
Tel. (617) 851-7311 

o Please send more information on the 3300. I want to know 
how much it can help me in the final analysis. 

o Please send a price quotation on a __ user system. 
NAME/T1TLE _______________ _ 

ORGANIZATION _______________ _ 

ADDRESS, _______________________ _ 

CITY _____________ STATE, _____ ZIP ____ _ 

WANG'S NEW 3300 
The First "BASIC" 
Time SbaringSystem 
Unders20,OOO 
The 3300 is a time sharing mini-computer system for only 
U the cost of sUbscription services or other in-house time 
sharing systems. That, in itself, is very therapeutic. 
And any anxieties about communicating with a computer 
can be eliminated by BASIC. The popular conversational 
language, ideal for beginners and experts alike. It's simple 
to get involved with a 3300. Begin a system with just one 
terminal if you like. Then add hardware as needed to 
accommodate up to 16 users, or to broaden system 
c~pability. It:s truly ~ WANG 
mInd expandmg. ~ 
CIRCLE 244 ON READER CARD LABORATORIES, INC. 



Home-Study Introduction 
to 

FORTRAN 
for Engineers 

Scientists 

Send for Free Brochure 

Technical Management 

Why the need to understand FORTRAN? 

Certainly not to become a programmer-this would be a dilution of your skill. 

Th!s American Technological Institute course is designed to facilitate interface 

between you and the technicians who produce results for you from computers 

-the men who translate your ideas and needs into FORTRAN. The course is inval­

uable for an understanding of the FORTRAN language. You will convey your ideas 

to programmers more accurately; evaluate proposals of systems analysts better; 

and communicate with these people easily. The man with those abilities is more 

valuable to any organization. 

Easy and time-saving 

A personalized home-study schedule is arranged to suit your convenience - you 

proceed at your own rate of progress. Upon completion of the twelve-lesson 

course, you will be thoroughly familiar with the uses and capabilities of FORTRAN. 

It contains full details, including costs. There is no obligation and 
no representative will call. 

r----------------------------, American Technological Institute 
-a task force of experts 

American Technological Institute 
Division of F. D. Thompson Publications, Inc. 
35 Mason Street, Greenwich, Conn. 06830 

Please send me your free FORTRAN brochure by return mail. 

Name ............................................... . 

Address .............................................. . 

ATI is an accredited member of the 
National Home Study Council. It was 
organized by the publishers of "Data­
mation," foremost magazine in the 
computer field. It is directed by a 
P.E.-author and a Doctor of Educa­
tion-administrator, and guided by a 
board of college deans, engineers 
and EDP scientists. 

City ....................... State ............ Zip ........ . L ____________________________ ~ 
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CalComp presents a brilliant new film producer. 
Up until now, you could buy your 

computer either a brilliant and ver­
satile microfilm plotter. 

Or a brilliant and high speed 
microfilm printer. 

But you couldn't buy, for any 
reasonable amount of money, one 
film output system that was both. 

Now you can. 
CalComp presents the 1670 

COM system. It's a plotter. 
CalComp's new offline 1670 

COM system is the finest Computer 
Output Microfilm plotter you can 
buy. 

It draws at a rate of 500,000 
increments a second. 

Features a programmable raster 
of 16,384 by 16,384 positions. The 
finest resolution available. 

And cuts tape write time to a 
tenth or better over previous micro­
film systems. 

With twenty usable line widths, 
the 1670 COM system is ready to 
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draw practically anything. 
And wit h the sup port 0 f C q 1-

Comp's extensive library of basic, 
functional and application soft­
ware, it practically can. 

CalComp presents the 1670 
COM system. It's a printer. 

If your primary need is for a high 
speed printer, the CalComp 1670 
COM system is that, too. 

System throughput, using hard­
ware character generation, is 7,000 
to 12,000 lines per minute. 

And with CalComp software you 
can put it in any type font, 
size, or language you like. 

With an optional forms 
projector, you have 16 
program selectable forms. 

And take your choice 
of cameras. 16 or 35mm. 
Sprocketed or unsprocketed. 
Even a 105mm micro-
fiche option. 

So if you haven't 

CIRCLE 203 ON READER CARD 

been able to decide between a 
microfilm system that plots or one 
that prints, call your nearest Cal­
Comp man today. (CalComp has 
offices in 34 cities.) 

And tell him you want to discuss 
the brilliant new producer that pro­
duces both. 

••• 8<i> •• 
TEACH YOUR COMPUTER TO DRAW 
California Computer Products, Inc., Dept. 0-4 
305 No Muller Street. Anaheim, California 92803 

DRTAMRTION 
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drive announced in Oct., 1968. These 
units accept 20:..surface, double density 
disc packs. The fifth unit, Type 172, 
accepts lO-surface, single density disc 
packs. Common characteristics of the 
new units include electronically con­
trolled read/write head positioning in­
volving a linear transducer and elec­
tronic servo mechanism, a slider bear­
ing design for the read/write heads, 
an electronic noncontact braking unit, 
and the use of monolithic integrated 
circuits throughout. 

Operating characteristics of all 
Type 278 disc drives are the same. 
Average seek time is 50 msec, and 
information is transferred at 416,667 
six-bit characters per second. The se­
ries may be used on Models 1200, 
1250, 2200, 3200, 4200, and dual-pro­
cessor 8200 cpu's. Delivery ~ill begin 
in the fourth quarter. The Type 257-3 
control unit, built into each drive, 
rents for $1,345/month on a five-year 
contract, sells for $61,110. The 278-5 
five-spindle drive with 175 million 
characters storage rents for $2,l70-
$2,420/month, sells for $98,490, while 
the 278-8 eight-spindle drive with 280 
million characters is $3,355-3,740/­
month or $152,250. Others are priced 
accordingly. HONEYWELL EDP, 
Wellesley Hills, Mass. 
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training computer 
The Digiac 3060 training computer is 
designed to give students practical ex­
perience in the servicing of digital 
computers and other digital devices. 
Wiring of the 3060 employs wire wrap 
techniques, and integrated circuits are 
used. Connector terminals are at the 
front of the unit so students can ob­
serve all operations. Electronic mal­
functions can be introduced into the 
machine by the instructor for examina­
tion by the student. Problems may be 
inserted for arithmetic, input, out­
put, control, and memory operations. 
Diagnostic programs are used for de­
termining where a malfunction has oc­
curred. I/O is by means of an octal 
keyboard on the front of the 3060 and 
a Teletype. Price including software is 
$8,700. Delivery is 60 days ARO. 
DIGIAC CORP., Plainview, N.Y. For 
informa tion: 
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disc for the 1130 
For $750/month the IBM 1130 user 
can replace his IBM 1810 (nee 2310) 
disc drive with a 2311-compatible 
unit, the Model 3610. Made for use 
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with the 10-surface disc packs, the 
3610 puts 2.56 million 1G-bit words on 
line to the 1130 and accesses them in 

·50 msec. According to the manufac­
turer, this represents an increase of 
60% in capacity (over a full three­
spindle 1810) and a 10 times faster 
access. 

The 3610 has its own built-in con­
troller, so it attaches directly to the 
computer's storage access channel· or 
to an IB~I 1133 multiplexor. Its rental 
price includes maintenance, and de­
liveries start this quarter. MEMOREX 
CORP., Santa Clara, Calif. For infor­
mation: 
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mag tape 
There are two sides to every computer 
tape, and this vendor feels that the 
back side (the side without the oxide) 
has been too long neglected. A coating 
has been developed that can be add­
ed to MRX-3 and Quantum magnetic 
tapes which is intended to increase 
scratch resistance and to prevent the 
build-up of particle-attracting static 
charges. In addition, the coating is 
said to reduce slippage between tape 
layers, which may in turn provide bet­
ter start/stop performance on many 
tape drives. The coating, called As­
tron, will add $2 to the price of tapes, 
bringing the Quantum tape to $23 per 
reel and MRX-3 to $17. MEMOREX 
CORP., Santa Clara, Calif. For infor­
mation: 
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channel monitor 
The Universal Monitor, a communica­
tions channel monitor, is intended to 
aid in diagnosing system problems. It 
connects to the terminal interface of 
standard modems, automatically syn­
chronizes with the data stream, and 
prints out a hexadecimal representa-

tion of every character on the link. 
This includes not only text characters 
but also sync characters, line control 
characters, and format characters. It 
monitors any five- to eight-bit code at 
any speed to 7200 bps and accommo­
dates all line coordination systems. 
The operator has the option of auto­
matic or manual switching between 
the send and receive legs of duplex 
channels; 

The complete system consists of four 

American Technological Institute's 

HOME STUDY COURSES 
to prepare for a 

PROFESSIONAL 
ENGINEERING 

LICENSE 
anywhere in the U. S. 

P.E. LICENSE OPENS DOORS! 
In just fifteen years the demand for 
registered engineers has doubled. In 
many areas a P.E. license certifies 
professional stature and authority on 
the basis of legal requirements. It can 
lead to faster advancement, higher 
earnings and security. 

American Technological Institute 

ATI was organized by the leading pub­
lishing house producing definitive 
magazines and books in the research­
development and data-processing 
fields. It is directed by a licensed 
engineer-author and a doctor of edu­
cation-administrator, guided by a 
board of college deans and prominent 
engineering scientists. 

HOME STUDY IN BASIC 
AND ADVANCED REVIEW COURSES 

with a Personalized Schedule 

-the most economical and least time­
consuming road to suc.cess for the 
student or working engineer. Courses 
consist of reviews in the basics (3 
choices) and advanced reviews in 
mechanical, electrical, civil and chem­
ical engineering. Costs range from 
$65 to $195, depending upon specific 
courses or combinations, and inClude 
all lessons, grading and books. Each 
enrollee receives a specially-prepared 
work schedule to meet his state board 
examination date. 

Send for free catalogue with full de­
tails and information about your eligi­
bility for taking the P.E. examinations. 
Mail the coupon now-it could be the 
momentous decision of your life. 

---------------
American Technological Institute 
Subsidiary of F. D. Thompson Publications, Inc. 
Dept. 4, 35 Mason St., GreenWich, Conn. 06830. 
Send me your free catalogue by return mai I. 
I understand there is no obligation and no 
representative will call. 

···· .... · .. ···· .... · .... · ...... ·····Name .. · .. · .. · .. · .... ······ .... ··· .... ·. 

··· ...... · .. ····Addr·e·ss .. · .... · .... ·· .. ···· .. ···· .. ·· .. · 

····· .... ··· .. ·····cit·},' .. ··· .. · .... ·· .. ······ .. · .. ·· ...... · 

·st:3t·e .. ··· .. ··· .. ··· .. ················· .... · .. · .. · .. ·zfp····· ............ . 
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components for modular buildup. A 
basic system comprises the Monitor 
Control Unit and Monitor Printing 
Unit. The MCU provides synchroniza­
tion and control, and decodes the mon­
itored information for printing. The 
MPU is a high-speed nonimpact print­
er. Each character on the monitored 
channel is represented by three sym­
bols in the printed record. Price of the 
basic system is $7,500; delivery is 90 
days ARO. SPECTRON CORP., Cher­
ry Hill, N.J. For information: 
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paper tape to cards 
An 029 keypunch with the auxiliary 
duplicate feature can do double duty 
as a paper-tape-to-card converter 
when complemented by one of the 
3000 series converters. Built as a 
matching console to sit next to the 029, 
the tape-to-card converters start at 
$97.50/month, including service, and 
come in three models. Model 3001 is 
for BCD tape inputs. It has prewired 
alphanumerics, automatic left zero, a 
column 80 check punch, and parity 
check features. Speed of operation is 
about 18-20 cps. Model .3002 offers 
basically the same features but is for 
ANSI input. 

Model 3003 is for any 5, 6, 7, or 8-
level code. It has a removable plug­
board instead of the prewired alpha­
numerics, and is more versatile in a 
few other aspects. None of the models 
affects the 029 in its normal keypunch­
ing operations. SMI, St. Louis, Mo. 
For information: 

CIRCLE 343 ON READER CARD 

digital to voice 
Hal, the computer from "2001," seems 
a step closer in the light of products 
like the Datavox I, a digital-to-voice 
converter. The Datavox vocabulary is 
limited now to words and numbers it 
can use in reading instruments. For 
instance, it reads numbers in English 
from .00001 to 999.99 and as digits 
from .00001 to 9999.9. It also knows 
the right words for volts, amps, fre-

quency, etc. It has an enclosed speaker 
and a jack for earphones, and a sound 
belt that can be changed in seconds. It 
is offered with multiplexor units, and 
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with them can do upper and lower 
limit testing on each channel. The 
Datavox I is priced at $795, and deliv­
eries take 30 days. INSTRUMENTA­
TION SYSTEMS, INC., Albuquerque, 
N.M. For information: 
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error detection 
The Cor Com error detection system is 
a form of mechanical insurance which 
can be purchased for data communica­
tions lines. Its job is simply to insure 
that data sent is received correctly. To 
do this, it uses a unique transmission 
code for each character sent and an 
echo-back check of sent versus re­
ceived characters. Its manufacturer 
claims an improvement of the order of 
105 for transmissions presently experi­
encing as few errors as one in 105. 
Translated this means that if critical 
data is being communicated at 1000 
bps, then it can be expected to have 
one bit recei~ed in error every 1% 

minutes without Cor Com, and maybe I 

three bits per year in error with the 
system. Cor Com is capable of han­
dling two channels simultaneously and 
sells for less than $10,000. MICRO 
DESIGN, INC., Rockville, Md. For in­
formation: 
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burros modems 
A new family of three modems trans­
mit digital data in serial binary form 
over phone lines at up to 1200 bps. 
Line stabilization time is only .016 sec. 
Called the TA211, TA212, and TA 713, 
the first two are for use with the Tc500 
or Tc700 series terminal computers, 
and the last functions with Burroughs 
cpu's as well as other Burroughs ter­
minals and similar equipment from 
other manufacturers. Prices range from 
$15-20/month rental and $590-790 
sale. BURROUGHS CORP., Detroit, 
Mich. For information: 

CIRCLE 346 ON READER CARD 

printer for pdp-S's 
The Eclectic 740 is built around the 
A. B. Dick Videojet model 960 printer 
(see Aug., '69, p. 168). Other hard­
ware includes a controller, interface 
for PDP-8 computers, and the required 
cables. Software includes a text han-



The 
Computer 

Store. 





Mass memory and Massive memory 
the cost cutters 

Our Large Core Store offers mass memory in 20 million bit building blocks. Access 
is 1.1 microseconds. Bit cost is cut to about 1.5 cents. Only Data 
Products' unique core technology makes it possible. The other in­
novation, our Large Disc Store, gives you massive memory: two 
billion bits at a time and compacted into 13 square feet of floor 
space. A voice coil servo-positioner provides 55ms average 
access. LDS is sale priced under $60K in OEM quantities to 
celebrate a decade of disc file leadership. (Our Systems Division 

Interface either LCS or LDS for users) Ask Bob Englert what 
our memories are made of (213) 981-9600. See us at booth #1000, SJCC. 

DATA PRODUCTS 
OEM marketing 16055 Ventura Blvd., Suite 419, Encino, Calif. 91316 

Los Angeles 213/981·9600 Minneapolis 612/927·8747 Dallas 214/239·9641 Acton, Mass. 617/263·3961 Bethesda, Md. 301/652·8120 
Melbourne, Fla. 305/723·0720 Chicago 312/325·6630 Amsterdam, The Netherlands 020/156·297 London, England 01·579·2917 

Cherry Hill, N.J. 609/667·7555 Los Altos, Calif. 415/941·5485 
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dling package which will print one 
line at a time from a variable length 
text buffer and a diagnostic routine to 
check all line printer and syst~m func­
tions . 

.The system accepts 8-bit parallel 
ANSI data via accumulator transfers 
through the computer's I/o bus and 

prints at 200 cps (approximately 200 
lpm). Features include adjustable 
character height and width and vari­
able line width. The 740 system will 
sell for around $8,000. ECLECTIC 
COMPUTER CORP., Dallas, Texas. 
For information: 
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icl videotape 
First of a planned series of videotaped 
courses is a program of instruction in 
System/360 os Job Control Language. 
Consisting of 16 half-hour segments, 
the course is designed for applications 
programmers, analysts, and operating 
personneL·· The course material in­
cludes an introduction, job control 
statements, job statement, exec state­
ment, DD statement, use of ]CL, addi­
tional DD statement facilities, cata­
loged procedures, problems, and re­
view. The idea is to provide in-house 
training capability. Price for the ]CL 
course is $1400. And it will cost about 
$lK for a video monitor and recorder, 
or $50/day rental, but this equipment 
is not supplied by the firm. CON­
SULTANTS ASSOCIATED, INC., 
Wakefield, Mass. For information: 
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intercomputer coupler 
The Model 9035 coupler interfaces the 
Univac 1108 with an Interdata Model 4 
minicomputer permitting system func­
tion expansion to include time-sharing, 
process control, terminal data collec­
tion, and other processing using the 
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Interdata as a satellite computer. (De­
sign is flexible, and other satellite alld 
host computers may be interfaced.) 

The coupler allows asynchronous 
core-to-core half duplex data commu­
nications between the I/O channel of 
the 1108 and the high-speed memory 
bus of the Model 4. It will execute 
block transfers up to 128 records of 
144 bits each from either computer. 
The 1108 resident software determines 
the addressing of the data transfer in 
and out of the 1108 buffer. 

The 9035 provides all real address­
ing for reading and writing into the 
Model 4 core memory and is capable of 
transferring 50K 36-bit words/second. 
(Actual transfer rate depends on ac­
tivity level of controllers or processors 
on Model 4 memory input lines which 
are shared on a cycle-stealing basis.) 
The unit is panel mounted with self­
contained power supply and costs 
$8100: TIME-ZERO CORP., Tor­
rance, Calif. For information: 
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teleprocessing converter 
The addition of the MCS TELECONTROL 
permits the IBM Mag Card Selectric to 
be used as both a time-shared comput­
er terminal and in a user-oriented mes­
sage system. As a t-s terminal, the unit 
is compatible with any in-house com­
puter or service that operates with a 
2741-type terminal. The 5000-charac­
ter magnetic card provides program . 
and data entry, debugging and storage 
equivalent to 60 punched cards. Provi­
sion is made for an internal data set so 
that the Selectric may be used with 
the DAA attachment. 

As an intracompany message sys­
tem, the MCS TELECONTROL transmits, 
receives and records messages 50% fast­
er than TWX. A 500-600 word message 
between Los Angeles and New York 
costs about $1.50 daytime rate. The 
unit is compatible with the company's 
CT series of interactive punched card 
terminals; the user then has both on­
line and off-line punched and mag 
card flexibility. The MCS TELECONTROL 
is available in correspondence, BCD and 
ANSI code. Lease prices start at $50 a 
month. When equipped with an inter­
nal data set and the unattended an­
swer feature, the converter leases for 
$75/month. The unit installs without 
Mag Card Selectric modification. 
WESTERN TELEMATIC INC., Ar­
cadia, Calif. For information: 
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keyboard 
The ruggedized Dc-303 keyboard is 
designed with 10 discrete function 
outputs in addition to ANSI codes. The 
solid state design has eliminated me-

Keep 

computing 

tiDle records 
accu,rately~ 

autoHiatica"y 

Increase your computer system's effi­
ciency by plugging a Chrono-Iog Pro­
grammable Clock / Calendar into an 
existing I/O channel. Then you'll be 
able to eliminate human effort from 
computer timekeeping and instead: 

• Use the computer to keep accurate, 
automatic records of computing 
time 

• Sequence jobs on the computer 
without wasted time or operator 
intervention 

• Bill jobs directly by the computer 

• Identify printouts by date and time 

• Summarize computing time, non­
productive time and downtime 

The Chrono-Iog Clock I Calendar, 
unlike an internal core clock, cannot 
be stopped or its settings accidentally 
altered by the operator or by the pro­
gram. It operates under program con­
trol to provide a real-time input of 
date and time into core storage. And 
it automaticaly corrects for 28-, 30-
and 31-day months and for leap year 
so that manual resetting is never re­
quired. 

To learn how you can use your IBM 
or CDC computer as its own time­
keeper, write Chrono-Iog Corp., 2583 
West Chester Pike, Broomall, Pa. 
19008 or call (215) 356-6771. 

~fiJi'ii·i:C··'·i1 
~ CORPORATION 
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chanical linkages and electromechani­
cal parts. A switching module gener­
ates the strobe to the fully buffered 
outputs. Although physical arrange­
ment of the keyboard is fixed, any keys 

may be omitted. The Dc-303 is priced 
at $350 and is available immediately; 
quantity pricing is offered. D AT A­
NETICS CORP., Redondo Beach, 
Calif. For information: 
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disc drive controller 
The EECO 1660 DISCONTROLLER is de­
signed for 16-bit minicomputers and 
IBM 2311/2314-class disc drives. Data 
format is based on 10 and 20 sector 
records of 384 bytes each. Each record 
contains 340 bytes of useful data. This 
utilization efficiency is said to provide 
up to 53% more bytes per disc pack 
than standard IBM format. The soft­
ware package required is different for 
each minicomputer, but only two ba-

sic commandS-READ and WRITE-are 
needed. The vendor will provide soft­
ware assistance and plans eventually to 
provide software packages for all popu­
lar minicomputers. The 1660 is unit 
priced in the $8K-$9K range, and OEM 
discounts are offered. ELECTRONIC 
ENGINEERING CO. OF CALI­
FORNIA, Santa Ana, Calif. For in­
formation: 
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x-y recorders 
The Plotamatic 705 and 715 ·plot on 
pads of paper rather than single sheets 
or continuous forms. Their drawing 
area is 7xl0 inches, their accuracy 
within .2%, and their slew speed over 
15 ips. They are electromechanical de­
vices primarily, so relatively inexpen­
sive (at $750 and $880). They differ 
only in operator conveniences. For in­
stance, only the 715 has an electric pen 
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uf ~Vf DON'T MAf(f li~ NO{]ODY DOfS! ' 
A Guaranteed Quality-C'ontrolled Tape For 
Every Punch and Reader System We Know ... 

As/c About Our Three 
Combinations for Peale 
NIC Performance 

_._-.. _.- ..... _._---- .. -----_._-----..... 

R"V-CT52D, metalized 'tly/ar, .0028" 
R-V-CTS2H, metalized /,ty/ar, .003" 
R-V-CZ60, I.ly/ar IFoilll.1ylar, .0037" 

Arvey pioneered the development of reinforced perforator 
tapes and continues to set industry standards. Our engineered 
adhesive technology makes it possible to produce tapes with 
exceptional dimensional strength and stability, while offering the 
least possible wear on punches. 

Every roll is guaranteed to meet specified tolerance and per­
formance requirements. Splice-free, continuous roll lengths are 
accurately measured to assure full programmed capacity. When 
better tapes are made, Arvey will make them. 

Complete Range of Tapes Available ... 
Now At LOWER PRICES! 

Write today for price quotations and specifications brochure 
describing other Arvey tapes ... the most versatile range of 
perforator tapes obtainable. All combinations: metalized Mylar; 
Mylar Ifoil/Mylar; paper /Mylar/paper. 

® Du Pont registered trademark ® Arvey registered trademark 
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Datacall is DASA's, fixed info'rmation storage and 
retrieval master file system. And it's the only system 
of its kind that's expandable. You buy one Datacall 
unit with a capacity. .of 80,000 characters. And you 
can expand it indefinitely with reusable and inter­
changeable 80,000 character magnetic tape cartridges 
... for just $45 each. 

Whether you're doing billing, payrolls, form 
letters or any other job requiring fixed information, 
the Datacallmaster file will automate your operation 
and eliminate punchcard, tape and tub files. No more 
typing and filing errors. No more time-consuming 

searches for data. You get accurate automated print­
out at 10, 20 or 30 characters per second fully com­
patible with automatic typewriters, teletypewriters, 
data terminals, peripheral devices and other data 
comm unications equipmen t. 

Send us your name and address and we'll send 
you a Datacall master file sample so you can see for 
yourself. Write DASA Corp .... Data Products Divi­
sion, 15 Stevens Stre.et, Andover, Massachusetts 01810 
or call (617) 475-4940. ==' ====== 

18~~~1 
DASA Corporation: Information Systems Division, Data Products Division, Telephone Products Division, International Operations, Leasing and Field Service 
Division, EDP Business Forms and Supplies Division. Offices in principal cities in the United States and abroad. 
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lift control and zero-check pushbutton. 
BOLT BERANEK AND NEWMAN, 
INC., Santa Ana, Calif. For informa­
tion: 
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analog to digital 
Manufacturers trying to package their 
gear into small units may like the 
Model 1515 analog-to-digital convert­
er. The single card system takes up 
about 4x5~~ inches of space, provides 
14-bit-plus-sign resolution, and per­
forms its conversions in less than 18 
usec. Both serial and parallel outputs 
are provided. The 1515 goes for $1400, 
and is delivered within 30 days. TUS­
TIN ELECTRONICS CO., Tustin, 
Calif. For information: 
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paper tape reader 
Next thing to an Instamatic film car­
tridge is a paper tape cartridge placed 
in a Model 2758A Tape Reader Re­
roller. The unit reads up to 250 feet of 
8-level paper tape, then rewinds it onto 
its original spool. No hands. Presently, 
the 2758A will not respool mylar 
tapes, but almost any other kind is 
okay. The unit price is $3000 and a 
$600 interface is available for any 
HP computer. HEWLETT-PACKARD 
CO., Palo Alto, Calif. For information: 
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microfiche reader 
Magnifications of microfiche of up to 
150 powers can be displayed on the 
l1x14 inch screen of this reader. A 
portable device, the reader weighs in at 

less than 20 pounds. It comes with a 
price tag of $198. DIOPTRIX, INC., 
La Jolla, Calif. For information: 
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ARE YOU 
STARVING 
YOUR $1,000,000 
COMPUTER 
TO DEATH? 
If you are, your profits can't be very fat. 

Because an idle computer is a money loser .• But hungry com­

puters need be hungry no longer. Now they can be fast-fed by 

one of Optical Scanning's latest systems .• With an OpScan~ 

system, you can transfer data from original source documents 

directly to magnetic tape, ready for computer processing. No 

keying operations. No large clerical staffs. No modifications to 

existing facilities .• An OpScan system can read as many marks 

and characters as you'll ever need. From ordinary page-size 

documents to 1 %-inch garment tags. Or any other format. 

• Change your computer from a do-nothing into 

a lively, alert decision maker that will 

more than pay its own way. 

Just contact Optical Scanning. 

It's a sure cure for computer 

hunger pains. 

OPTICAL SCANNING CORPORATION 
NEWTOWN, PENNSYLVANIA 18940 • PHONE (215) 968-4611 
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The Established 
Standard of Excellence 
In Digital 
Cassette Recording 

For $285 in OEM Quantities 
Two and a half years ago, International 
Computer Products, Inc., began 
development of Philips-type magnetic 
tape cassette recording devices for 
digital applications. Tests quickly 
demonstrated that audio tape drives 
were not built for the rigorous, 
precise demands of digital recording. 
So ICP engineers designed a drive 
system specificallyfor digital use­
the DigiDeck. It demands evaluation 
by any manufacturer contemplating 
a digital cassette recorder in his 
system. Here's why: 
• Read/write speed is 500 

characters a second. 

• Servo-controlled spindle speed 
eliminates the need for capstan or 
pinchroller and results in less 
wear on the cassette and recording 
head. Since the tape touches only 
the head, greater tape life and 
reliability is assured. 

• Motor speed control electronics is 
adjustable to fit most applications. 

• Read/write electronics and EOT / 
BOT sensing are included. 

• All these features are standard in 
this compact (5 in. h. x 4 in. w. x 7 
in. d.) package that weighs about 
two pounds. 

• Delivery is30 days ARO. 

licg 

Available now with 
Read After Write option. 

The DigiDeck is a subsystem of these 
other ICP products: 
DigiCorder: I/O cassette recorder 
with self-contained electronics, 
logic and power supply. 
KeyCe"e:Key~o~apesy~emfor 
direct incremental recording on 
cassettes. 
Write or telephone for the ICP 
catalog. See for yourself the industry 
standard set by ICP digital cassette 
products. 

INTERNATIONAL COMPUTER PRODUCTS, INC. 

10042 Spirit Circle 
Huntington Beach, Calif. 92646 
Phone: (714) 926-3020 
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P. O. BOX 34484 DALLAS, TEXAS 75234 214239-5381 

601 Dooley Rd. 
Dallas, Texas 75234 
Phone: (214) 239-5381 

34 West Putnam 
Greenwich, Conn. 06830 
Phone: (203) 661-3239 
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100 Main Street 
Reading, Mass. 01867 
Phone: (617) 944-7177 

Box 1269 
Upper Marlboro. Maryland 20870 
Phone: (301) 736-3435 
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How to go from COM 
to printout up to 3 times faster 
. than line printing. 
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Printout from electronjcally~ 
generated microfilm at 50 to 60 
pages a minute. 

Sound too fast to be true? Not 
for the Xerox Copyflo 11 Continu~ 
ous Printer. 

, Now you can take your micro­
film data and turn it into sharp, 
clear positive enlargements-at 40 
feet per minute. 

The Copyflo 11 delivers your 

printout in whatever form you pre~ 
fer-whether it'sordinaryuntreated 
paper, translucent intermediates, 
card stock or offset mastermate~ 
rial. 

Want the details? Please write 
Dept. EP, Xerox Square, Rochester, 
N.Y. 14603. 

And we'll have one of our 
products specialists contact you­
at top speed. 

XEROX 
:IIOX CO" .. ORATtOH, OY£R$IAS: SU8S1DIARIES THAOU~HOUf"'LA"tIN AMtRICA' A~O IN ASSOCIATION Wltli RANK ORCl""iIS~TION I.TO'l RANI< )ilERO)! LTO •• LONDON I ANO THROUGH RANK XE.OX LtD" FI,IJI )(~RO)( OO'f \,To." TOI(YO. XEROX '-''''0 COPYFLO ARE REGISTIUIFD TIIUnl' ..... k'tt " ............. ............. _._._ .• 



360, 1108, 6000, 85500 users 

Free your big systems resources ... 
CGJ(Q) CC(Q)[P)~J 

Don't overload your super com­
puter with communications and pe­
ripheral tasks. Free it to do what it 
was designed to do, unhampered by 
time-and-memory-consuming chores 
that can be performed more eco­
nomicallyand efficiently. 

How? Go COPE! With a COPE pre­
processor you can reduce the use of 
systems resources, core storage and 
data channels and still expand the 
number of readers, printers and re­
mote terminals. The complete com­
munications subsystem provides 
extensive software and hardware 
advantages. For example, one COPE 
Communications Controller can han­
dle up to 30 peripherals and/or COPE 
rerQ~te terminals as well as multiple 
central processors. 

The UCC COPE family of program­
mable remote terminals offers indus­
try's best cost/benefit ratio. This 
family includes seven members, al-

lowing you to select the reading/ 
printing combination best suited to 
your requirements. 

The COPE family can be field up­
graded from the low cost COPE .30 
series to COPE .45 status. 

COPE terminals operate in the full 
duplex (concurrent reading and print­
ing) mode over voice-grade telephone 
lines utilizing 4800 or 9600 bps 
modems. They also offer dial-up flexi­
bility by simulating the IBM 2780, 
CDC 200UT and Univac 1004 
terminals. 

For more details call or write: Mar­
keting Coordinator, Data Communica­
tion Systems Division, 2659 Nova 
Drive, Dallas, Texas 75229, (214) 
241-3501. 

Input/Output 
Communications Device Speeds 

Mode (Maximum) 
Terminal 

Type Full 
Half Duplex Reader Printer 

Duplex COPE C.P.M. loP.M. 

ATT 
C.30 201A/B No 200 240 

C.32 No Yes 200 -360 

C.34 Option Yes 300 360 

C.36 Option Yes 300 480 

C.38 Option Yes 600 480 

C.41 Option Yes 600 1,250 

C.45 Option Yes 1,500 1,250 

UNIVERSn-y CDNlPUT'NG CDNlPANY 
DATA COMMUNICATION SYSTEMS DIVISION 
2659 Nova Drive / Dallas, Texas 75229 CIRCLE 69 ON READER CARD 
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peripheral monitor 
Computer Efficie~cy Corp. has devel­
oped a package called Peripheral 
Monitor that enables the computer to 
monitor, measure, compare and docu­
ment . the actual performance of 
IBM/360 peripherals against the man­
ufacturer's rated speed. Peripheral 
Monitor is system independent and 
can be used with any 32K 360/25 and 
up. The' program, written in BAL, is 
self-loading and requires only two con­
trol cards. An average installation can 
measure performance of all its periph­
erals in less than three minutes. Out­
put is a concise report describing ac­
tual performance as compared to rated 
speed, and the per cent of variance. 

The purpose of Peripheral Monitor 
is to permit the user to get the most 
economical and efficient use of his 
computer system. With the package, 
the user can identify underperforming 
components for the field engineer, 
maintain performance trends to detect 
performance erosion, spot equipment 
degradation resulting from engineer­
ing changes, verify proper completion 
of field engineer adjustments,. furnish 
data for calculating time required for 
new jobs, analyze performance prior to 
ordering or accepting components, 
provide performance goals for groups 
of identical components, and enable 
operations personnel to choose the best 
performing devices for lengthy jobs. 

Peripheral Monitor is available on a 
permanent license basis for $4000. 
This includes program deck, documen­
tation, maintenance, guarantee, pro­
gram update service, and user infor­
mation exchange. The package is mar­
keted by NATIONAL SOFTWARE 
EXCHANGE, Great Neck, N.Y. For 
information: 
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cobol program aid 
Improved programmer productivity is 
the purpose of the Remote COBOL Pro­
gram Development package, a con­
versational terminal-oriented system 
which allows programmers to create, 
debug, and test System/360 COBOL 
programs from a remote terminal, re­
moving the testing burden from the in­
house system. The vendor has been 
using the system since last fall, and 
claill1s usage of RCPD has increased 
programmer productivity by over 30%. 
System support includes a pre-installa-
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tion course, a representative on-site for 
a month during installation, and con­
tinuing support. RCPD is available ei­
ther as a service or for sale, but the 
present version only runs on the' RCA 
Spectra 70/46, using about 70K core. 
A version for large IBM hardware is 
being considered. Price is $50K 
Canadian. AGT DATA SYSTEMS 
LTD., Toronto, Ont. For information: 
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data base management 
MIDAS (Modular Integrated Direct Ac­
cess System) is a set of several hun­
dred independent but compatible pro­
gram modules written in 360 assembly 
language and controlled by a list­
processing technique. It can be used 
wherever there is a need for mainte­
nance of a large data base. To generate 
an application system, only the modules 
needed to meet the user's specific 
needs are installed. Each prepro­
grammed module performs a discrete 
task. These modules are tied together 
by master control blocks written for 
each application, making each instal­
lation unique. They can be integrated 
into any kind of information manage­
ment, management information, or 
storage & retrieval system. Some possi­
ble applications include project mon­
itoring, library operations, personnel, 
market research, accounting, and in­
ventory control. 

In a traditional library system, 
MIDAS could be used to produce book, 
catalogs, shelf lists, special bibliogra-: 
phies, catalog cards, current awareness 
notices, etc. Statistical and report 
generator capabilities could be added 
to provide support for purchasing, re­
ceiving, and circulation control. 

MIDAS is designed to run on an IBM 
360 under os. Core requirements de­
pend on the application, ranging from 
50K-200K. The most economical oper­
ation is on larger models having multi­
tasking capability. One (maybe two) 
2316 disc packs, two to four 2400 tape 
drives, or equivalent, a reader and a 
printer are also required. Modules are 
available for most common Ilo devices 
as well as COM output. Teleprocessing 
modules are available foron~lil1e' 
search or other real-time operations .. 
File structure depends. upon the appli~ 
cation. Data fields and formats may be 
variable or fixed length. Multi~le data 

bases with records of different formats 
can also 'be' handled with a single 
MIDAS appli~ation. 

Output can be forJl1al fixed format 
publications, 0; one-9f-a-kind reports 
can be prqdqceq ~ith a select sort 
report generator. Sequenced lists or 
indexes car'be'procluced based on the 
data in any of the fields, and the data 
base can be searched iri several differ­
ent ways. Queries can be in terms of a 
Boolean equati~'n or various weighting 
techniques, descriptive terms and con­
textual English language. 

MIDAS leases for about $1000/­
month for a straightforward applica­
tion; prices increase as more systems 
analysis is required. This price in­
cludes user documentation, operator 
training, up to three man-months of on­
call support, . and a warranty against 
program defects. Purchase of the 
package or its use on an installation 
fee plus royalty could also be ar­
ranged. A library catalog system, for 
example, could be installed for 
between $40-$50K. COMPUTER 
REAL TIME SYSTEMS, INC., New­
port Beach, Calif. For information: 
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1400-360 conversion 
The Convert-A-Code Translator used 
by the firm for two years in its c~nver­
sion service, is now available for sale. 
It accepts patched 1401, 1440, and 
1460 object decks as input and pro­
duces 1400 Autocoder and 360 assem­
bly language output in one operation. 
Price is $9K including documentation 
and one man-day of installation assis­
tance (extra charge for air fare to cus­
tomer: location),; The Transbtorruns . 
on .a', -360/30. ,CONVERT ~A~COD E 

',: ·GORP.~Baltiffioie, Md;Foii~forma-' 
'tian::"" " " 

:.CIRCLE361 ON 'READ~R CAJ~D, 

" ' 

.'>l800rpg:', " ", -
A new version of' RPG provides com­
mercial programming capability, such 
as payroll and inventory control, for 
the IBM 1800 data acquisition and 
control system. Programs written in 
RPG run under the 1800 Multi­
programming Executive Operating 
System, enabling the system to process 
commercial work at the same time it is 
performing data acquisition or process 
control tasks. The new RPG will be 
available next month, at $60/mo. un­
der license. IBM, White Plains, N.Y. 
For information: 
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fortran' equations 
COMPUTE is' a program, written. pri­
marily in FORTRAN IV, which enables 
the 360/67TSS user to perform com­
mon algebraic equations without writ-
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ing FORTRAN programs. The user may 
solve various numerical problems 
while at the terminal by simply com­
municating with COMPUTE. The num­
ber of rules used in COMPUTE are 
about SO, as compared to perhaps 200 
in FORTRAN IV itself. The program, 
consisting of about 3S00 cards, is 
available at $310. For more informa­
tion, the documentation is available in 
the form of a 2S.:page book at $2.S0.· 
COSMIC COMPUTER CENTER, 
Athens, Ga. For information: 
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message processing 
UNIGEM is a package of assembly lan­
guage subroutines which interface 
IBM'S Information Management Sys­
tem with application programs operat­
ing under IMS. These programs are 
designed to provide the general mes­
sage handling functions that are com­
mon among all programs that process 
data from remote terminals; to estab­
lish consistent formats and techniques 
for communication between message 
programs and remote users; and to re­
duce design and programming times 
and costs in the areas of data a~cep-

tance, message formatting, message 
validation, error notification, and error 
correction. 

The programs need 23K of 360 
core; this requirement can be reduced 
to 8K with the appropriate overlays. 
Nine routines are included in the 
package: message input, format next 
line, move to line processing area, error 
flag, line processed flag, notification 
text insertion, error/suspense output, 
correction verification, and end of day 
suspense processing. The $10K pur­
chase price includes object decks, in­
stallation assistance, customer training 
and on-site user assistance, and a one­
year warranty. UNITED COMPUT­
ING CORP., Carson, Calif. For infor­
mation: 
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shareholder accounting 
If it can truly be called a "software 
package," as the vendor states, then 
it's one of the most expensive ever at a 
starting price of $SOOK. Called LIBRA, 

the system performs shareholder ac­
counting for stock transfer agents, and 
is intended to eliminate back office 
delays, reduce costs, and improve ser­
vice. Although designed primarily to 
streamline accounting systems for 
mutual fund transfer agents, it is said 
to be applicable over a wide range of 

stock accounting functions for dealers, 
underwriters, etc. At press time, final 
studies for the first installation at a 
large Boston bank which is a major 
transfer agent for mutual funds have 
been completed; this contract will 
amount to about $SOOK. 

The system makes use of a revival of 
the ledger card through crt viewing of 
the entire history and status of any 
given account, so the. transfer agent 
can examine the status of the account 
and determine the validity of a trans-
action before it is made. . . 

LIBRA requires a dedicated 360/40 
or a partition of a larger machine, and 
multiple crt terminals. It is not only an 
on-line update system, but also serves 
as an off-line system for report writing. 
The complete package, which does not 
include hardware, does include train­
ing of clerical staff and reorganization 
of both clerical and compu!er op­
erations. COMMONWEALTH COM­
PUTING INC., Lexington, Mass. For 
information: 
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information retrieval 
File Analysis and Selection Tech­
niques. offers a simple means of re­
sponding rapidly to special 'requests 
for retrieval of specific information 
from IBM 360 data files without writ-
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ing a special program. FAST is a sub­
program used for determining which 
records within a given file meet the 
criteria established by variable sets 
of parameter cards. Features include 
variable range selection, specific value 
selection, and comparison of one rec­
ord field to another oi- an alpha or 
numeric literal. 

FAST is written in BAL to be inserted 
in BAL or COBOL programs. Most types 
of disc or tape files can be handled. 
Some applications would be in per­
sonnel searches, accounts receivable 
analysis, statistical analysis, and excep­
tion reporting. 

The $650 price includes the relo­
catable object deck of the FAST sub­
program;' program documentation, 
consisting of instructions and typical 
examples of uses of the package; a 

. COBOL mainline program with file and 
record definitions for one user file. 
URS SYSTEMS CORP., San Mateo, 
Caiif. For information: 
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display monitor 
Without XENO-IOI, all programs using 
the 2260 Video Display Unit must be 
written in assembly language. This 
package makes it possible to use local­
ly attached 2260's in PL/r, COBOL, and 
FORTRAN programs. It consists of a 

series of subprograms which are in­
voked with simple CALL'S in the user's 
program. xENo-IOl runs under os, tak­
ing advantage of os/360 attention­
handling capabilities, and provides er­
ror return codes. It occupies only 3K 
bytes and sells for $495. XENO­
GRAPHIC DATA SYSTEMS, Los 
Angeles, Calif. For information: 
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bond accounting 
Developed originally by United Vir­
ginia Bankshares, Inc., this accounting 
system for municipal and other gov­
ernment portfolios is being offered to 
banks. It enables banks to price bonds 
more frequently; to obtain pricing 
schedules when needed; and to com­
municate within multibank organiza­
tions through uniform reports and 
data. 

Written in COBOL to run on 65K 
360/30's and up, the system is com­
posed of two sets of programs-bond 
accounting and bond pricing. The 
bond accounting program is designed 
primarily to produce a securities sub­
sidiary ledger. Editing, accounting, tax 
reporting, and a coupon program are 
included. The bond pricing programs 
generate current market appraisals of 
government portfolios. Five reports are 
offered: statistical; combined portfolio 

pricing summary; category summary 
of par values, book values, etc.; indi­
vidual pricing; and escrow. 

The total system price is $IOK, 
which includes two-day installation. 
The programs may also be pUi-chased 
separately-$6K for bond accounting; 
$4K for pricing. . URS SYSTEMS 
CORP., San Mateo, C·alif. For informa­
tion: 
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back office 
The Brokerage Package is a series of 
30 programs, written in assembly lan­
guage, for use by service bureaus pro­
viding computerization of back offices 
for over-the-counter broker.ages. It is 
available to service bureaus outside 
the New York metropolitan area, in 
order to avoid competition with the 
vendor. The package. conforms with 
National Association of S~curity Deal­
ers standards, and provides overnight 
completion of paperwork, Including 
confirmations and daily. updated re­
ports. It is aimed at business from 
small as well as large brokerages. Price 
beginning at $25K ( depending on 
geographical location) includes doc­
umentation, brokerage manual for 
client use, and Operations Systems 
Guide. The vendor is also prepared to 
train service bureau personnel in the 

Bit for bit, every computer counts for more 
when you take traffic control out of memory. 
Our L-64 is the communications controller that 
sorts out input, steps up output, saves up to 
40% in overhead time and gives you new 
peak workloads from your CPU. 

nous lines are double character buffered ~ith 
a range of 2000 to 9600 bps. Asynchronous, 
character buffered lines go from 45 to 2000 
bps. 

Get a line on the L-64. It's the only com­
munication controller that lets you add one 
line at a time to your system. Line adapter 
units are builtin. Once you have 16 lines in 
operation, adding increments to 64 is a snap. 
Up to 256 lines in full set-up. 

Fill up one unit; start another. Or add a full 
64 at a time. You can go as high as 256 lines. 
Tied into any terminal. Anywhere you want: 
Whenever you want. 

64 line capacity is for both synchronous 
and asynchronous communication. Synchro-

The L-64 is an interface saving device. On 
any local hook-up, the lines ru~ on YCA. If 
you're remotely interested, use EIA RS-232 
interface. Take the optional automatic calling 
unit. Or the dual processor interface. 

IDS L-64. Your computer can be hard core 
or hardly computing. The choice is yours. The 
choice is IDS. . 

For more information write or call 
KDI Interactive Data Systems 
17785 Sky Park Circle, Box AO 

. Irvine, California 92664, 714-549-3329 

1<1>1 
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use and sale of the system. Hardware 
required is a 360/30 with minimum of 
five tape drives. ADMINISTRATIVE 
SYSTEMS INC., Mineola, N.Y. For 
information: 
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input validation 
The Valida tor takes advantage of 
common validation requirements to 
provide economical systems input 
validation: fields are checked for non­
numerics, blanks and ranges; hash to­
tals are taken; batches are settled. The 
package executes typical validation 
processes within parameters specified 
by the user. Instead of coding, testing, 
and documenting individual valida­
tion programs, only one parameter set 
need be prepared on the operator 
guides. The system may be used for 
reformatting, data transcriptions, con­
version of files, and other manipula­
tions. It runs on a System/360 with 
minimum 32K. A Spectra version is in 
the works. Written in assembly lan­
guage, its price is $5K. DATA MAN­
AGEMENT SERVICES, INC., New 
York, N.Y. For infOlmation: 
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trust accounting 
Developed initially for LaSalle Na­
tional Bank, Chicago, the C&S Trust 
Accounting System contains 57 differ­
ent programs and produces 47 differ­
ent reports that include both cash and 
securities transactions. Basically, these 
reports cover external documentation, 
generalized tax reporting, and all ac­
counting, including court accounting. 
The trust department may use its own 
security classification codes as a prefix 
to the standard CUSIP identification 
that is part of the C&ssystem. 

Five major files are required: week­
ly transaction work file, cash inventory 
file, account master file, issue master 
file, and asset detail file. Three 2311 
(or one 2314) disc systems and four 
2240 tapes are required for storage. 
The accoun t, issue, and asset detail 
files are maintained on tape for back­
up. All master files are supported by 
DOS ISAM and can be accessed both 
sequentially and directly. The others­
weekly transaction work file and cash 
history file-are accessed sequentially, 
supported by DOS QSAM. Other re­
quired hardware includes a card 
reader/punch and a printer. 

The C&S system is written in BAL to 
run on a 65K 360/30 under DOS level 
18 arid up. The programs take up 52K 
maximum, and the DOS supervisor re­
quires 10K. Timing studies have found 

that from 15-20 minutes wel;e required 
for each day's processing of approxi­
mately 5500 accounts and that an ad­
ditional five to nine hours were needed 
for the weekly runs. Other versions of 
the system are being prepared to oper­
ate on larger machines under multi­
programming. 

The C&S Trust Accounting System is 
available three ways. It may be pur­
chased on a license basis for $45K­
which includes all programs', user 
guide, system documentation, and 200 
houl's of technical installation assis­
tance. Or,the vendor will offer, on a 
price/ active account basis, batch pro­
cessing from one of its centers in five 
major cities. The third alternative is for 
c&s to set up the system and run it on 
its own computers until it is working 
right ... then turn the whole thing 
back to the customer. COMPUTING 
AND SOFTWARE, INC., Los An­
geles, Calif. For information: 
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spectra test data 
PROSPEKTES is an automatic testing 
program, designed for the RCA Spectra 
70/35 and /45. It develops complete 
test data that eliminates test setup 
time, turnaround time, and large vol­
umes of data that are often submitted 
to analyze test results. It can be used 
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in a multiprogramming environment. 
Automatic compilatiOl) and testing of 
programs is provided with no operator 
intervention. The package is written in 
COBOL, FOHTRAN, and assembly lan­
gauge, for handling programs in those 
languages. It requires 15K core. Price 
is $5K. The system was developed 
by Owens-Corning Fiberglas Corp. 
SOFTWARE ASSISTANCE CORP., 
Ann Arbor, Mich. For information: 
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accounts payable 
The first proprietary product of this 
consulting firm is a $5000 accounts 
payable package written in COBOL for 
use on 32K IBM 360's with either disc 
or tape and disc storage. The system is 
presently operational at four New 
England sites. Major features include 
editing of all input data, manual or 
automatic due date calculation, pre­
payment audit ability, automatic 
check writing and reconciliation, and 
multilevel expenses analysis. 

Included among the 12 reports pro­
duced from the payables processing 
function are batch edit listings, 
voucher maintenance and proof regis­
ters, cash requirements, remittance ad­
vises and checks, check regist~r and 

reconciliation reports, expense distri­
bution, payables activity, trial balance, 
1099 report, and a vendor master file 
maintenance listing. The purchase 
price includes all programs and docu­
mentation. Installation and customiz­
ing are extra. KEANE ASSOC., Inc., 
Weston, Mass. For information: 
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accounting 
The vendor has combined its accounts 
payable, accounts receivable, payroll, 
and general ledger systems into what 
is called the Integrated Accounting 
and Business Management System. It 
is written in COBOL and is available for 
IBM, Honeywell, Burroughs, and NCR 
equipment. Originally designed for the 
360/30, the system can operate with 
32K of core. It is marketed at $32K 
under perpetual license. This includes 
source decks, user and operator docu­
mentation, installation assistance, user 
education, and system tailoring. 
DELTA DATA SYSTEMS, College 
Park, Md. For information: 
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student scheduling 
An educational software package for 

the Univac 9300, designated the Uni­
versal Student Academic Scheduling 
System, is designed for the assignment 
of students to a master schedule in 
such a manner that all students are 
ensured "sound academic" and chrono­
logically operational programs. A 
mechanism to handle special requests 
such as choice of instructor, meeting 
hours and place, etc., is included. The 
general operating procedures are said 
to be such that the system could be 
used at most schools regardless of size. 
Features include a means to develop a 
master schedule, a means to detect 
overload conditions, classroom rosters, 
and teacher assignments. USASS is writ­
ten in assembly language and requires 
a 16K, four tape configuration. 
UNIVAC, Phila., Pa. For information: 
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pdp-12 crt 
DIAL-2, a new version of the display­
based system software for the PDP-12 
computer, includes character editing 
capability, overlapped tape I/O, and a 
new peripheral interchange program, 
PIP. The Display Interactive Assembly 
Language package handles program 
editing, filing, and assembly, taking 
advantage of the PDP-12's built-in dis-

Get big time capabilities. At low down 
prices. With the most economic access to a 
large scale computer yet devised, the IDS 
L-64. It's way out. This remote data concen­
trator cuts space requirements, cuts the cost 
factor, cuts the mustard. 

IDS grows with your needs instead of your 
budget. Hook up 16 lines to the L-64. Add on 
a line at a time all the way up to 64. The line 
adaptor is built in to give you power to grow 
on. A four unit ceiling means 256 line potential. 

Speed is the essence of the L-64. Use a mix 
of different baud rates to feed data to the 
main frame. From 45 to 9600 bps. Interface 
with any terminal, including different termi­
nals on the some unit. In larger networks, try 
multiplexer-to-concentrator or concentrator­
to-concentrator. 

You can keep your distance with IDS. Hook 
up anywhere in the notion to the EIA RS-232 
interface. Local terminals run on VCA; plug-in 
modem to "data access unit" also available. 
Wherever you put the L-64, you're going to 
get new capabilities. Less wasted overhead 
means more available on-line time. 

IDS L-64 is the natural extension of your 
data processing growth programs. Break the 
expansion barrier with the remote data con­
centrator that lets you add a line anywhere 
you need or wont it. When you want it. Bring 
on IDS. 

For more information write or call 
KDI Interactive Data Systems 
17785 Sky Park Circle, Box AO 
Irvine, California 92664, 714-549-3329 
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new software ... 

play and its peripherals. 
The overlapped tape capability al­

lows the operator typing in material 
that will appear on the crt to continue 
to type while characters are trans­
ferred to tape. PIP allows the operator 
to transfer data between devices, in­
cluding LINctape, tty, paper tape 
reader/punch, card reader, and line 
printer. DIGITAL EQUIPMENT 
CORP., Maynard, Mass. For informa­
tion: 
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food services mis 
The Food Service Management In­
formation Systems, developed in con­
junction with the Texas Restaurant 
Assn., is designed to handle cost con­
trol and accounting for both large and 
small food service operations. The sys­
tem keeps track of optimum food cost 
by recipe and menu items, labor cost, 
individual employee and labor classifi­
cation. Overhead costs are controlled 
by budgetary analysis. Sales are ana­
lyzed periodically to determine the 
profitability of menu items, and pur-
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chases are analyzed for excess usage. 
General ledger, accounts payable and 
payroll are included in the package. 
The system is written in COBOL and 
may be processed in a batch or remote 
batch environment on a I28K IBM 

360/40 under os or DOS. For in-house 
use, the system can be purchased for 
$50K. Service bureaus may license it 
for $75K plus a royalty. Installation 
and maintenance are included. TELE­
COMPUTING, INC., Dallas, Texas. 
For information: 
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accounts receivable 
CASARS (for CAS's Accounts Receivable 
System) provides automatic repeat in­
voicing, G/L summary totals, variable 
heading and trailing messages on 
statements, work-in-process account­
ing, and client combinations of open­
items/balance forward statements and 
aged reports. It produces a journal of 
original entry, accounts receivable 
maintenance report, customer master 
list, aged accounts receivable, and 
prints statements two at a time and 
mailing labels as many as four at once. 
Service charges are not automatically 
calculated. All operations can be per­
formed in one pass of the master file. 
Clients can be processed all at once or 

IT'S 

on separate days; and a suspense file of 
unprocessed clients is automatically 
created and maintained. All reports 
are written continuously without oper­
ator intervention. 

Four programs and two sorts com­
prise the system, which can run on any 
COBOL-supported system with 40K 
bytes. Some external storage is also 
required. The basic CASARS package 
sells for $15K, which includes instal­
lation, COBOL decks, user's manual, 
operator's manual, and a starter pack­
age of input transmittals. On a three­
year lease, CASARS costs $3500/year. 
COMPUTER APPLIED SYSTEMS, 
INC., Los Angeles, Calif. For informa­
tion: 
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circuit layout 
There are three phases to 

the Printed Circuit Board Package. 
The first phase takes the inputs (com­
posed of printed circuit board param­
eter assignments, an arbitrarily as­
signed arrangement of circuit ele­
ments, and a wire string list) 
and determines where on the board the 
integrated circuit modules will be lo­
cated. Part two routes the connections 
between pins. Part three delivers to the 
desig~er the magnetic tape output 
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necessary to drive the numerically con­
trolled machine that drills the holes 
through the board for interconnec­
tions; that mag tape Gan also be used 
to produce a high accuracy print for 
manufacturing the circuit. Plots are 
available from parts two and three. 

The program is written in FORTRAN 

IV and is currently operating on a Uni­
vac 1108. On that machine it requires 
65K words of core, and with that 
much space it can handle up to an 8x7 
matrix of IC modules. With the pro­
gram the customer receives two weeks 
of installation help and two weeks of 
training for $40,000. SYSTEMS, SCI­
ENCE, AND SOFTWARE, La Jolla, 
Calif. For information: 
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gift reporting 
GRIPS, a Gift Reporting and Informa­
tion Processing System, supports fund­
raising campaigns of colleges and uni­
versities and maintains alumni and 
prospect records. The system main­
tains files related to donors, accounts, 
and statistics for gift processing and 
selective mailing. It produces ac­
knowledgements and pledge reminders 
as well as management and analytical 
reports. Flexibility is provided in re­
port format as well as input control 
and code structure so that the system 

may be adapted to user requirements. 
GHIPS consists of three subsystems: 
alumni records, fund applications, and 
pledge control. It is written in COBOL 

and operates under System/360 DOS 

with minimum 32K core. Price is $25K 
for the ,complete package; subsystems 
are also individually priced. IN­
TERNATIoNAL DATA APPLICA­
TIONS, INC., Montogomeryville, Pa. 
For information: 
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tape testing 
TAPE-TEST is a self-relocatable BAL 

program designed for a 10K IBM 360/ 
25 or up under DOS utilizing 2400 tape 
drives. Up to six 9-track, 800 or 1600 
bpi tapes and drives can be tested 
simultaneously in 16-24 minutes. All 
tape and drive read/write errors are 
logged telling to what extent and 
where (in feet from load point) each 
error occurs on each tape being tested. 
Processing and tape drive assignments 
are controlled by the operator using 
any combination of tape drives. Any 
drive can be removed from operation 
during program execution without dis­
turbing program processing. The 
$2250 purchase price includes the ser­
vices of a systems engineer for one day 
and all documentation, including any 
revisions that may be made for better 

operation of the program. SYSTEMS 
RESEARCH LABORATORIES, Kan­
sas City, Mo. For information: 
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accounts payable 
This accounts payable package pro­
cesses transactions and prepares re­
ports in a manner designed to improve 
management of company funds and 
permit more accurate forecasting of 
cash requirements. Written in COBOL, 

the program runs on a 65K IBl\f 360 
under DOS, and a peripheral configura­
tion of six tape and two disc drives is 
recommended. The program ac­
commodates either individual corpo­
rate requirements or those of service 
bureaus or banks. Program functions 
include input editing, check and state­
ment printing (with cash disburse­
ment report), reporting of future cash 
requirements, outstanding commit­
ments, cost distribution and trial bal­
ances, vendor listings and updates, 
control and balance totals, and data 
for cost accounting and general ledger. 
It costs $6,000 outright, or can be 
leased for $200 a month (75% ap­
plied to purchase). Five man-days of 
installation support are included. URS 
DATA SCIENCES CO., San Mateo, 
Calif. For information: 
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When interaction between terminals and 
your operating system slows you down, it's 
time to tie into our L-64. It's the front end 
processor that accommodates terminals of 
un-like baud rates without reduction of data 
throughput. Take it from your computer. The 
L-64 lets yo'u drive more data through your 
CPU. Systematically. 

rates with four selectable speeds. With high 
speed adaptors, unload disks, mag tapes, 
cards, anything from storage into core on 
high speed lines. 

Featuring plug-in adaptors, the L-64 allows 
you to add a line at a time to your system. 
When you have 16 lines going for you, add 
a single line at a time or up to 64 lines at a 
clip. Up to a whopping 256 line potential. 

Keep overhead from clogging your main 
frame. The L-64 scans all incoming lines. 
Delivers input to memory from remote termi­
nals or small processors. Using standard baud 

The L-64 keeps your lines busy but requires 
less than 15% of processor time. That's in full 
set-up. 64-150 baud lines per unit. All running 
simultaneously. All in full duplex mode. You 
get more output, less overflow. 

The L-64 can save you up to 40% in over­
head time. From 8 to 256 lines, you can't do 
better than IDS. We'll tell you from the front. 
Take it from us. 

For more information write or call 
KDI Interactive Data Systems 
17785 Sky Park Circle, Box AO 
Irvine, California 92664, 714-549-3329 

KDI 
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Singer announces a 
magnetic data recording 
syst~mthat lets yo~ 
plug In extra capacIty. 
As much as you need. 
And wheneveryou need it. 

Introducing the Friden* 4300 mag 
tape data encoding system. It lets you start small 
without shortchanging your company's future. 
Because it lets you plug in extra capacity. 
As much as you need. Whenever you need it. 

Your 4300 system can start with a 
single Friden 4301 Magnetic Data Recorder. 
It's a complete table top data entry system 
by itself. Keyboard. English language alpha­
numeric display. Two control programs. 
Magnetic tape deck producing computer­
compatible high-density tape (with choice 
of 200, 556, or 800 bpi densities in 7-track, 
800 in 9-track). 

. And a dial-selected pooling mode. So 
your free-standing 4301 can become the 
central pooler for other 4301s or up to eight 
inexpensive 4302 keyboards. Just plug them 
into your 4301 and go to work~ 

And that 4301 remains in your system 
as you grow to full network configuration 
with additional keyboards and either 16- or 64-
capacity magnetic data central poolers. 

You never need a costly multiplexer / 
controller in your 4300 system. Because your 
4301s already contain the logical control, data 
record segregation, and central recording 
*A TRADEMARK OF TH'E SINGER COMPANY 
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backup functions. And that adds up to greater 
cost-performance ef.ficiency at every size 
and configuration of 4300 Magnetic Data System. 

But that's not all. The Friden 4300 
Magnetic Data System simplifies virtually every 
operational sequence for ease of training and 
operation. The 4300 associates normal function 
keys with corresponding program entries, 
making manual program entry extremely easy. 
Verification includes keyboard check, 
read-after-write check, vertical parity check, 
longitudinal and cyclical redundancy checks, 
with both visual and audible warnings and 
keyboard interlock. 

And the Friden 4300 units themselves 
are quie~, compact and attractive. Your 
4300 can be in one room. Or stretched across 
the nation with the addition of telephone 
communications links. 

So your Friden 4300 Magnetic Data 
Recording System grows as you grow. And you 
can lease it for a year. Or better still, enjoy 
savings on two- or three-year leases. It's the 
industry's most attractive lease plan-
an innovation in itself. 

For complete information, call your 
nearest Friden office. Or write: Friden Division, 
The Singer Company, San Leandro, Calif. 94577. 
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4302 
Magnetic Data 
Keyboard 
A keyboard-only data 
entry station, pools with 
4301, 4303, or 4304 
Poolers. 

4303 
Magnetic Data 
Central Pooler 
Pools and records for up 
to 16 4301 Recorders 
or 4302 Keyboards in any 
combination. 7- or 9-
channel models. 

4304 
Magnetic Data 
Central Pooler 
A pooling and recording 
center for up to 64 work 
stations in any combi­
nation. 7- or 9-channel. 

Another people-oriented business system from Singer 
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4301 
Magnetic Data 
Tape Recorder 
A complete, computer­
compatible data-entry 
system. Also serves as 
pooler for other 4301s or 
up to 8 inexpensive 
4302 Keyboards. 

SINGER 
FRIDEN DIVISION 
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MOS. 

You get less, 
but it does more. 

MOS encoding, coupled 
with proven solid state switch 
modules, brings new minia­
turization and flexibility to 
MICRO SWITCH keyboards. 

What you get less of are the 
things that can go wrong. Like 
discrete components. We've 
eliminated more than a 
hundred. Reducing 
behind-panel 
space. 

And we've also reduced the 
number of solder connections. 
All of which results in a 
simpler, more reliable key­
board. At a.lower cost to you. 

What you get more of is the 
ability to generate just about 

any code. Because there's 
no need for logical 

pairing. And speak­
ing of codes, up 

to four levels 

HONEYWELL INTERNATIONAL: Sales and service offices in all principal cities of the world. 
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can be produced from the 
same key. 

Keyboard interaction with 
your system is expanded with 
features such as one-charac­
ter storage, keyboard output 
inhibit and system shift. More 
than was ever possible before 
from a single keyboard. 

You can get more informa­
tion by calling or writing your 
MICRO SWITCH Branch Office. 

MICRO SWITCH 
FREEPORT. ILLINOIS 61032 

A DIVISION OF HONEYWELL 
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COBOL CHARACTERISTICS 
p\S REVEALED BY 
OUR INSTRUCTOR 

DURING A ONE-WEEK COURSE 

Learning COBOL, I want you to know it, 
For some is a real horror show; it 
Is not quite enough 
To read all the good stuff 
'Cause without some real practice you'll blow it. 

You press on with the courage of Daniel, 
Quick and dirty you run through the manual, 
Then you're zapped in your tracks 
By the whole ball of wax 
As 'twas said in the good book by Samuel. 

You cannot proceed just by eyeball 
To write a good program in COBOL, 

For dumb, happy and fat, 
You'll fall Rat on your splat-
You have swallowed a cyanide highball. 

You don't do it with mirrors quite slick, 
Running through it just dirty and quick; 
Baby, better believe 
Hands do not leave the sleeve­
It's not a magician's cute trick. 

U.£CTItOMAGtItllC: 
SlllEtCltiG OITA foa 

UiGlliEE31liG AliO PIIOCUI\UIf.Kl; 

You read your green sheet handy-dandy 
And think it's vanilla, sweet candy; 
Then you find a bad scene 
In some hairy routine 
And it turns out quite hokey, not handy. 

In massaging the data you've had, 
You buy a real hooker-quite sad­
But it's no use to grouse 
When things get mickey-mouse­
You':re dead in the water, my lad! 

Here's a tip from "S.E.", an insider, 
Better believe it, you betchum, Red Ryder, 
Make your manual a lookbook, 
And don't try to cookbook-
You'll clobber a field right inside her. 

-DAVE SKLAR 

A VERITABLE 
GOLD MINE OF 
INFORMATION 

Per'!'al1ent Protection 
agall1st marnetic fields 

~~~~J,gO-NETIC 
SHIELDING e 

These are the most valuable set of refer­
ence manuals available on magnetjc 
shielding materials and fabrication 
methods. They cover MSD's complete line 
of Netic and Co-Netic Alloys. MSD has 
provided over 80% of the magnetic shield 
designs currently in use; its products are 
the recognized world standard in its field. 

West Coast Stocking Reps 

Tech Rep Distributor Co., Inc. 
1609 Pontius Ave. 

They're yours for the asking. Contact your MSD rep or write 

Los Angeles, Calif. 90025 
213, 477-2046 

MAGNETIC SHIELD DIVISION 
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PERFECTION MICA COMPANY 
740 Thomas Drive, Bensenville, Illinois 60106 

Phone 312,766-7800. TWX 910 256-4815 
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Frauman Associates 
P.O. Box 969 
Menlo Park, Calif. 94026 

® 415, 322-8461 
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Nortec's line printer for mini computers is successfulllj launched. 
The people who make 

typewriter-type printers and the 
people who make big-computer 
line printers have lost a very 
lucrative market: 

The people who make mini 
computers, 

They've lost this market to 
the people who make a line 
printer especially for mini 
computers:Us. 

Our mini line printer isn't too 
slow, like the typewriter-type 
printers. 

Nortec's mini line printer. 

And it isn't too expensive, like 
the big-computer printers. 

It's just right for mini 
computers. 

Nortec 200 is 132 columns, prints at 200 lines per minute, produces crisp type on up to 6 copies. The entire unit, with all electronics including buffer 
controller, easily interfaced with any computer, IS as low as $6000 in large OEM quantities. It's just a little larger than an electric typewriter. The $6000 
price includes these standard features: IBM-compatible vertical format unit, front-opening yoke assembly for easier forms loading and ribbon changing, 
self-test feature for testing electronics and mechanism. Nortec Computer Devices I nc., a Consumer + Technical Co., Ashland, Mass. 01721, (617) 881-3160. 
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Can a small computer 
and an IBM 2311 

-

ever find true happiness together? 

We've done it. But good. 
Through an ingenious device called the 1010 Disc Controller 
you can now interface one or two 16 bit CPU's with up to 
eight disc drives. That adds up to 51,000,000 bytes of mass 
storage. Accessible by a small computer. 

We can solve 
them, too. With 
or without a 
communications 
package. 

I 

The applications are endless. 

L~ke for the guy who has an HP 2000A system who's unhappy 
wIth the lack of mass storage. (It's a natural for time share 
systems). 

One thing is for sure. The 1010 Disc Controller finally brings 
mass storage to the small computer. And puts it right up there 
with the big boys. For a fraction of the cost. 

Or for that matter, we can provide you with an entire Time 
Share System, including the CPU, 2311 Disc Drive and the 
.1010 Disc Controller and the related software all rolled up 
In one neat package. That works. 
And how about the people with inventory control problems? 

We'll have the 10 10, along with a complete time share system, 
up and running at Spring Joint. So stop by and take a look. 
Booths 49015 and 49016. 
And who said true happiness is hard to find? 

•• COMMUNITY COMPUTER CORPORATION 

• 
185 West School House Lane 
Philadelphia, Pa.19144 / (215) VI 9-1200 
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e figure a brat1 
in the compute) 
should go lookil1 

Ten months ago we 
opened Computer­
vision. We started 
with a bunch of 
brainy guys and 
some good experi­
ence. 

But lots of new 
companies have 
brainy guys with 

experience. So we went looking for something 
else: trouble. 

We wanted to put our brainy guys to work 
on problems that nobody had ever solved before. 

Thwack. 
You see, David was a fairly gutsy little shepherd. 
But he would have been a totally unknown fairly 
gutsy little shepherd if he hadn't decided to take a 
shot at Goliath . 

. So we went looking for problems. 
And we found them: 

Nobody. 
Nobody had ever made an automatic integrated 
circuit mask-alignment machine. Nobody had 
ever made a creative computer graphic system. 
Nobody had ever perfected a low cost 
photoplotter. 

Somebodies. 
Suddenly we were in the computer-controlled 
automation business. And we brought in more 
brainy guys to show we meant it: Ken Levy for the 
mask-aligner, Dave Friedman for the creative 
computer graphic system, Joe Sliwkowski to 
perfect the photoplotter, and Mike Mendelsohn· 
to tie in the whole operation with software. 

Then we went to work. 

That was eight months ago. 
Today we humbly announce our Autolign 2686™ 
automatic mask-aligner. Our INTERACT-

DRTRMRTION 



inewcomp 
industry 
~ for trouble. 

graphic1™ creative computer graphic system. 
And our Compucircuit 1 OOTM photoplotter. 

Ho-hum. . 
In fact, we don't just announce them: We're 

already shipping them. . 

Right now, real time. 
These were no small problems. People have 
refined computer systems in all kinds of ways. 
What they haven't done is improve the interaction 
between man and computer in creative problem 
solving. But we have with our four foot interactive 
surface, INTERACTgraphic1™. 

And they haven't provided highly accurate, 
low cost tools to capitalize on the product of 
this interaction. But we have with our Compu­
circuit 100™ 

And they haven't used special purpose 
computers to solve the biggest problem in IC 
manufacture. But we have with our 
Autolign 2686™ automatic mask-aligner. 

Tomorrow. 
Now we start looking for trouble again: It won't be 
hard to find. And half our new products are prob­
ably just sitting around waiting to be invented. 

So pretty soon we'll be putting together more 
brainy guys to solve another problem. 

Some day we may put you in 
bed with a computer. 

And we'll keep looking for new ways to make a 
man and a computer interact better. 

Because lots of people have made com­
puters more creative. We want computers to make 
lots of people more creative. 

So please take a look at what we've done. 
SJCC Booths 13015-16. But why wait, write 
Computervision, Northwest Industrial Park, South 
Avenue, Burlington, MA 01803, (617) 272-7240. 

~ Computervision Corporation 
Look. If you've got the computer. we've got the vision. 
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How much do you want to remember? 

need, you can have­
from the desk size, 
mini-priced CLC-l to 
our multi-billion bit 
4000 disc file system. 

Bryant is the largest And since we're not computeryoucanthink 
independent manufac- bound to any particular of. Write for details. 
turerof magnetic mem- processor, we'll mix Bryant Computer Prod­
ory drums, disc files and match the pieces ucts, 850 Ladd Rd., 
and complete memory best suited to you. Walled Lake, Michigan 
systems in the world- Then bring them all to- 48088. We'll tell you all 
and we're widening our gether in a memory aboutthe new products 
lead. Which means that system that's compat- we'll be introducing in 
just about anything you ible with almost any the next seven months. 

-BRYANT COMPUTER PRODUCTS 
A UNIT OF 

""'XL~ ~~® 
EX-CELL-O CORPORATION 
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A match 
for any 
computer 

See us at the SJCC Booth 500 
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new literature 

themsdves on the mailing list two or 
three months in advance of making a 
change. "If you are desperate, OK, we'll 
help you, but our . . . bulletin is pri­
marily designed for the careerist inter­
ested in moving up to a better job via 
the scientific approach." Positions 
listed run the gamut of the indus­
try. CADILLAC ASSOCIATES, INC., 
Chicago, Ill. For copy: 

INTEGRATED CIRCUITS: New 7400 TTL 

. integrated circuit series is itemized in 
32-page brochure along with the 5400 
series. Items include gates, hex in­
verters, buffers; decoder/driver, input 

expander and master/slave Rip-Rops. 
Information given includes electrical 
and switching characteristics, logic 
diagrams and pin configurations. 
Schematic drawings and diagrams of 
test circuits and voltage waveforms 
take up nine pages. FAIRCHILD 
SEMICONDUCTOR, Mountain View, 
Calif. For copy: 

CIRCLE 461 ON READER CARD 

OVERSEAS OFFICE COMPUTERS: 14-
page full color brochure describes line 
of office computers conceived overseas, 
capable of processing multiple pro­
grams concurrently: They feature 
modular core memory which can store 
and retrieve up to 1200 words, serial 
printer with a capacity of up to 40 
character positions/sec, programmer 
which will change function with a 
deck of less than 60 cards. They come 
with plug-in peripherals-punches and 
readers. A fold-out page sums up 
specs. NORTH AMERICAN PHIL­
IPS CORP., New York, N.Y. For copy: 

CIRCLE 462 ON READER CARD 

BIBLIOGRAPHY: Updated list of 420 
books "useful in teaching business ap­
plications of the computer" is fur­
nished according to subject category. 
Listing also includes name of publisher 
(75 of them), date published, number 
of pages, and type of publication 
(textbook, reference or handbook). Ti-
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tles run from I ntroduction to Data 
Processing to We Built Our Own 
Computers. Price: $3. COMPUTING 
NE\VSLETTER, UNIVERSITY OF 
COLORADO, Cragmor Road, Colo­
rado Springs, Colo. B0907. 

MINI MANUAL: 40B-page handbook de­
scribes the 520/i computer, including 
hardware, interfaces and software. De­
signed for use by designers, program­
mers and general users, the book is 
cross-referenced in its sections. Com­
plete specs are included. VARIAN' 
DATA MACHINES, Irvine, Calif. For 
copy: 
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EDP EMPLOYMENT: One of the nation's: 
largest executive and engineering em':" 
ploymtmt organizations offers a month­
ly data processing opportunities bulle~ 
tin, listing jobs available according to 
salary and geographic location. Poten­
tial applicants are advised to put 
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FOR DIGGERS: In-depth studies, tai­
lored toward supplying information on 
growth potential, are furnished on var­
ious aspects of the computer industry. 
Subjects covered by individual study 

, include: remote crt terminal displays, 
remote data terminals, minicomputers, 
computer software and time-sharing 
service companies, optical character 
readers, key-tape and disc units, disc 
packs and drives, and lasers. Price for 
each study: $275. ROBERTSON & 
ASSOCIATES, INC., Newark, N.]. 
For information: 
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.. DESIGNING AID: A free field computer 
program, DART (Design Analysis and 
Review Techniques) is explained in 
16-page . brochure. Developed under 
technical supervision of Stanford Re­
search Institute, the program carries 

Save $1000 or more ·right now 
on a quality disc memory 

with head lifters. 

Our model 10128 magnetic disc memory 
will give you inexp~nsive mass storage. 

- Up to 4,000,000 bits·: 
- 8.4 milliseconds ~verage access time 
- Head lifters to eliminate disc contact 

starts and stops : 
- Sealed constructio~ 
- Choice of interfaces 

19005 Ventura Boulevard, Tarzana, 
California 91356 • (213) 345·6460 
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on from the logic diagram, with analy­
sis including error detection and cor­
rection, and documentation. Punched 
paper tape is provided for numerically 
controlled wiring. DATA TECHNOL­
OGY CORP. Palo Alto, Calif. For 
copy: 
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THE SCORE ON SCORE: Plastic-link 
bound notebook gives a rundown on 
SCORE, the COBOL Program Generator, 
iri some 27 pages (on one side). Data 
from both matched and unmatched 
records may be processed for both re­
port generation and file creation re­
quirements; the user may retrieve data 
selectively from multiple tape, disc, or 
card input files. SCORE sorts, edits and 
performs computations, including ex­
ponentiation. It works with the IBM 

360 os and DOS, Honeywell 200 series, 
RCA Spectra 70, Burroughs 5500, and 
Univac 1108. ATLANTIC SOFT­
WARE, INC., Philadelphia, Pa. For 
copy: 
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FUTURE FINDERS: The first annual Sym­
posium on Automation and Society, 
which included Vice Adm. Hyman 

Rickover and Willy Ley as speakers, 
and gathered together other notables in 
education, research, government and 
industry for a three-day meeting at the 
University of Georgia, is summarized 
in 16-page booklet. Participants dis­
cussed the effects of automation on 
technology, education, social organiza­
tion, business and the economy. Also 
discussed were some of the misapplica­
tions of infOlmation: "The automobile 
was on the scene in 1897, but that was 
the year some prognosticator sawall 
the farmland being gobbled up in 20 
years to supply oats for the growing 
horse population." CENTER FOR 
THE STUDY OF AUTOMATION 
AND SOCIETY, Athens, Ga. For 
copy: 
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FACTS ON MOFACS: Multi-Order Feed­
back and Compensation Synthesis 
(MOF ACS) is a digital computer pro­
gram to synthesize the feedback and 
compensation parameters for control 
of a multi-order system. It is explained 
in a 10-page paper giving its use-sec­
tions, I/O, and an example of feedback 
parameter synthesis in two runs. 
MOF ACS can be applied in prototype 
design, to evaluate requirements for 
new or modified systems, in determin­
ing hardware specifications, in process 
control engineering, off-line adaptive 

The Ultra High Speed Printer 
you can slow 
down when 
you need to. 

Litton Datalog's Me 4600 prints 6000 lines a 
minute - and everything in between. 

Our MC 4600 offers flexibility as 
well as speed-anything from 1 to 
6000 lines a minute capacity, 32 
colUmns per line. Cathode ray 
tube with fiber optics achieves 
this flexibility and speed, as well 
as assuring reliability, silent oper­
ation and an MTBF in excess of 
4000 hours. 

The MC 4600 has a lot more to 

offer: serial input, asynchronous 
operation, computer compati­
bility, operation from any digital 
source. To find out the Whole 
story, call Datalog Division of 
Litton Industries, 7801 E. Belle­
view Avenue, Englewood, Colo­
rado 80110. (303) 771-2010. 

rn DATALOG DIVISION 
LITTON INDUSTRIES 
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control, and for sensitivity tests on' 
both plant and controller parameters. 
Diagrams and graphs are included. 
COMPRO ASSOCIATES, East Troy, 
Wis. For copy: 
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THE BEST OUT OF TIME-SHARE: Pro­
cedures for finding optimal values in 
time-sharing are given in 183-page 
study of t-s systems, assuming constant 
swapping time. Results were obtained 
from three models: infinite source 
round-robin, finite source round-robin, 
and infinite source foreground-back­
ground. Cost functions (based on re­
sponse time) were then taken into ac­
count, and parameters for the systems 
designer arrived at. AD-697 788. Price 
.$3; microfiche, $.65. CLEARING­
HOUSE, U.S. DEPT. OF COM­
MERCE, Springfield, Va. 22151. 

GRAPHIC TRANSLATION: Hybrid con­
trollers and graphic systems which 
translate digital data into graphic form 
are described in four-page illustrated 
brochure. The Transplot line includes 
a programmer module that scans 
source data, recognizes and processes 
graphic data blocks and returns them 
to the scanning mode; a decoder per­
mitting selection of different recogni- ' 
tion codes and pen operations (trace, 
nontrace or pen up/down); controllers 
which can operate virtually any one­
or two-axis analog unit; and a choice 
of digital interfaces. The system may 
be connected by only four or five wires 
to data set or terminal. COBB ASSO­
CIATES, Sudbury, Mass. For copy: 
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DISPLAY SOFTWARE: Eight-page bro­
chure sums up information on the 
software packages that are used with 
the IDIlOM crt interactive graphics dis­
play system. Included are the basic 
MOS master operating system, a 
FORTRAN package, IDAS and DAS as­
sembly systems, the TRAK light-pen 
tracking program, TED test editing 
subroutine, and debugging, mainte­
nance and diagnostic routines. Func­
tions and use of each are briefly de­
scribed. INFORMATION DISPLAYS, 
INC., Mount Kisco, N.Y. For copy: 

CIRCLE 471 ON READER CARD 

REMOTE ACQUISITION: Four-page bro­
chure is devoted to SDA-770 data ac­
quisition system, which utilizes up to 
128 remote terminals to operate with 
one central control. Nonclerical per­
sonnel can use the terminals to convey 
on-the-job data-in inventory, atten­
dance, production scheduling,. main­
tenance control, etc. Terminals have 
verification display and printed output 
record of data entered. The central 
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Are you suffering from the 
generation gap? 

The basic electronic 
writing head of our new sec­
ond-generation plotter is a 

10 by 10 matrix of wires 
spaced on .010 inch centers. This writing area is ap­
proximately the size of a typewriter character, and by 
proper address, characters of this size can be formed 
in one operation. It takes less than 200 microseconds. 

You'll find that you can get high resolution and 
linearity over large formats ... and get them fast ... if 
you go "second generation". 

The advantages are many. Our technique of vector 
commands, rather than individual point commands, not 

only reduces your computer time but simplifies the pro­
gramming time and complexity. It can increase com­
puter efficiency as much as 50 to 1. And, of course, 
we've developed software and interfacing to directly re­
place your present plotting system ... both "on line" 
and "off line" operation are possible. Nothing is left to 
the imagination! 

~~~IC ~ 
'AD TA,~ 

I C. 169 Bedford Street, Burlington, MA 01803 
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Four reason~ why 
Remex readers cost less. 

The lower cost of a Remex will show ~ All I.e. circuitry. Power 
up in its long life. Simplified supplies, drive, brake and 
maintenance. Adaptability. Our read components are 
Model RRS 3000 photoelectric 'i. mounted on two printed . 
reader/spooler is a perfect example: circuit cards. Pluggable. In car~ 

First, there's the fiber optic cages. With card locks and extractors. 
-, distributor and sensor fiber" More tape capacity (up to 

~\~~~~~~~.\\ . optic face ~lat~. No ot~er '-..~ 1,.240 feet) on 7l1z-inch. reels 
~ reader has It. FIber optIcs ~~ than on a standard NAB 
collimate light so that punched tapes ~ 8-inch reel. 
of up to 70 % transparency can be 
read without adjustment. That Call us at 213-772-5321 or write for 
makes Remex the most perceptive. free literature: Remex Electronics, 
Most sensitive. Most reliable. 5250 W. EI Segundo Blvd., 
The eyes of a complex system Hawthorne, California 90250. 
have to be'sharp. Designing computers, numerically 

~ 
Then only Remex equips its controlled systems, or automatic 

.. 
. 

readers with a self-cleaning, ' test equipment? Give our best 
. vibration-proof quartz to your customers. 
lamp. That means unvarying 

illumination for 15,000 hours. (And 
that's just a conservative estimate. 
Actual calculated life is 60,000 
hours.) And during this extra-long 
lifespan, no costly downtime. 

~. ME .-.-,..-.~. 
~® 

REMEX ELECTRONICS 
, . 

See us at the SJCC Booths 25001-25002 

In Europe and the U.K., contact S.p.A. Micr'otecnica, 1orino, Italy 

A' UNIT OF ; 

[XL~~ 
EX·CELL-O CORPORATION 

See us at the SJ CC Booth Numbers 25001-25002 
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control is comprised of a processor, 
multiplexer and output unit using 
mag/paper tape, punch cards, or an 
interface to linkup on-line. Specs are 
included on all parts of the system. 
SIERRA RESEARCH CORP., Bur­
lington, Mass. For copy: 
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POWER: Regulated and parametric DC 

power supplies are itemized in eight­
page catalog, listing six basic lines and 
models for both laboratory and systems 
requirements. Features of each model 
are given, with specs listed below. 
Among features: ±0.005% regulation, 
zero response time for noise and 
spikes. Data is also given on ripple, 
controls and circuitry. WANLASS IN­
STRUMENTS, Santa Ana, Calif. For 
copy: 
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ESOTERIC GLOSSARY: Glossary of Com­
monly Used Computer Terms (seven 
pages, 8" X lB~" format) contains 
more than 100 "esoteric words coined 
by the computer industry," with defi­
nitions including cross references, 
synonyms/ antonyms and table illustra­
tions where necessary. Acronyms are 
broken down and explained. GEN­
ERAL AUTOMATION, INC., Orange, 
Calif. For copy: 
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IMPULSE COUNTERS: Line of 48 differ­
ent models of impulse counters is de­
scribed in six-page bulletin. Plug-in 
connections, clamp and spring mount­
ings, are provided for the 5, 6 and 8 
digit variations available. Complete 
specs are given, with operating char­
acteristics, reset information, dimen­
sion~ and knock-out data. Counting 
speed goes to 60 impulses per second. 
LANDIS & GYR, INC., Elmsford, 
N.Y. For copy: 
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SIMPLE, RETRIEVAL: An "electronic file" 
developed hy computer engineers, the 
DIMBO-10, is explained in four-page 
bulletin, which advocates its use as an 
uncomplicated information retrieval 
system for inventory and parts record, 
reference listings, and administrative 
and financial tasks. No programming, 
setup or operator training is required. 
The file will memory-store, locate and 
print-out recorcts, alter any charader 
in a record, delete, print-out entire file 
contents, and has a special printout for 
reorders and such. The bulletin pro-

DATRMRTION 



vides a step-by-step example of inven­
tory control application, a How chart, 
and available options. BCD COM­
PUTING CORP. Deer Park, N.Y. For 
copy: 
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DISC DRIVE: A disc storage drive that 
has been designed to match exactly 
the operation of the IBM 2311-even to 
contour, color and dimensions-is de­
tailed in eight-page brochure. The 
magnetic disc drive has a random ac­
cess memory, and uses removable disc 
packs. It has a storage capacity of 7.25 
million bytes; average access time is 75 
milliseconds. Maintenance service is 
also described, and specs listed. 
BRYANT COMPUTER PRODUCTS, 
Walled Lake, Mich. For copy: 
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COMMUNICATIONS TERMINALS: Four­
page brochure describes the ASC 1170, 
a modular computer system using a 
processor which employs fourth gen­
eration digital technology, a 4K mag­
netic core memory expandable to 32K 
bytes, and can be microprogrammed to 
use as a communications terminal, or 
for remote' batch processing. Full 
memory cycle time is 1.1 usec. Pe­
ripheral options include printers, 
reader/ punches and keyboards for 
tailored applications, with software al­
so available for data compression, 
validation, formatting and compatibil­
ity. When implemented as a commu­
nications data concentrator, the system 
can be furnished with up to 64 lines, 
with adapters. APPLIED SYSTEMS 
CORP., Detroit, Mich. For copy: 
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TAPE MEMORY: Digital tape computer­
compatible memory system is de­
scribed in six-page folder. This TMZ 

model has simultaneous read/write 
capability, conforms to all IBM and 
AS.CII parallel digital recording re­
quirements, and transfers data in 7- or 
9-track formats. It is assembled in 
modules which can be removed or re­
inserted in the field. Performance 
characteristics and available options 
are listed. AMPEX CORP., Redwood 
City, Calif. For copy: 
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MORE IN MILWAUKEE: Report on the 
electronics industry in Milwaukee 
gives details on major electronics com­
panies in the area, as well as major 
managerial, engineering, trade and 
technical training institutions there. 
Also included is comparative data on 
industry growth and employment, al­
most twice as much as the national 
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efficient I 
The TSP-212 Plotting System is areal swinger~ It 

fits almost anytime-share application where 
high-speed, economical~DPgraphicsare es­
sential. Connects directly toTeletypes,fBM 
2741 's, and most other terminals. Plofsizes 
are continuously variabJe up to 10" x15"on 

11/1 x 17" paper, with pushbutton facility. 
Software issuppHed in ·BASICand 

FORTRAN,includingsubroutines for 
curve smoothing.and alpha~numerjc 
symbols .. TheTSP-212 incorporates 
the work-proven TSP,;,12 Controller 
and a speCially-designed Honeywell 
X-Y recorder. 

Come on,compare. the TSP-212 
-$3,300 COMPLETE-:-- before 
you buy any pfottingsystem; 
You'll be drawing on ~reJjable 
source. 

Box 361. Wilton, Connecticut 06897 . (203) 762·3348 
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It's no dream. Our incredibly low price is absolutely for real. 
How? Simple. No blue sky over-engineering, no idle parts sitting 
- lAnd costing - till user requirements catch up. This keyboard 
display terminal is a completely self-contained, stand alone unit: 
with keyboard,' video presentation, control and refresh elec':' 
tronics, data phone interface, and power supply. Just plug in and 
you're on line. It's available for immediate delivery. For further 
details, write for our free brochure or call. m 
INFOTON INCORPORATED 

Infoton 
SECOND AVENUE, BURLINGTON, MASSACHUSETIS 01803 (617) 272-6660 
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average. MILWAUKEE DEPT. OF 
ECONOMIC DEVELOPMENT; Mil­
waukee, Wis. For copy: 
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ON HOUSE: An Example of the Com­
puter's Role in Residential Architec­
ture is four-page folder describing the 
use of computer-plotted drawings to 
help in planning wall planes and un­
usual room shapes for an already­
designed exhibit house. Computed 
graphics were handled by the Univer­
sity of Washington's College of Archi­
tecture and Urban Planning. POT­
LATCH FORESTS, INC., San Fran­
cisco, Calif. For copy: 
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BUSINESSMAN'S EDP: Multicolor­
charted 16-page brochure shows how 
to select computer services, is primari­
ly aimed at the nonexpert businessman 
who wants some basic answers about 
sys~ems management and the com­
pared advantages of buying, leasing, 
time-sharing, etc. The complete Exec 
8 operating system based on the Uni­
vac ll08 is explained, with software 
and support services. Although simpli­
fied, most of the specs are given, and a 
diagram is included with detailed la­
beling of each system part. AXICOM 
SYSTEMS, INC., Paramus, N.J. For 
copy: 

CIRCLE 483 ON READER CARD 

SYSTEM SERVICES: Four-page brochure 
describes varied printed services avail­
able for use as aids in systems man­
agement, concepts and development­
from a monthly letter, to four systems 
reference handbooks a year, as well as 
bulletins on administrative research. A 
yearly index includes all subjects cov­
ered during the year. Some of them: 
systems records, procedures, office lay­
outs, reports, organization, policy, sur­
vey and analysis. Systems on-the-job 
courses also are offered. SYSTEMA­
TION, INC., Colorado Springs, Colo. 
For copy: 

CIRCLE 484 ON READER CARD 

VOCATIONAL GUIDANCE: The use of 
computer-based systems for vocational 
guidance is discussed in 168-page re­
port. Theoretical considerations in set­
ting up a system as well as its use are 
taken into account. An examination is 
made of some systems now under de­
velopment. FS 5.225:2503. Price: $1.25, 
SUPERINTENDENT OF DOCU-
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MENTS, GOVEHNMENT PRINT­
ING OFFICE, Washington, D.C. 
20402. 

MEMORY TEST: Bulletin describes auto­
matic memory core tester, in which 
both comparison and absolute-value 
methods are combined, or can be used 
separately. Features include 16-step 
programming, up to six strobe discrim­
inators, pushbutton reset for the count­
ers, and a remote control box that 
allows the operator to run the handler 
and tester from the same position. 
DATARAM CORP., Princeton, N.J. 
For copy: 
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CREDIT ON THE LINE: Eight-page bro­
chure describes Credit-Chek, on-line 
system, which can be used to authorize 
bank credit when the main cpu is in 
operation, or as a backup system when 
the processing center is down. Autho­
rizer units (terminals) are located at 
specified stations, feeding and receiv­
ing data from the central processor, 
with indicators telling whether the 
transaction is approved or "over limit." 
The cpu stores a negative account list 
available at all times, which is updated 
daily. This list is accessed by inquiry 
terminals which display an "approved" 
or "refer" light. The backup system 
also can be used to automate all inter­
change transactions. The system re­
quires no programming, can be tai­
lored to charge card plans of any size. 
MARKETING AUTOMATION, INC., 
Moorestown, N.J. For copy: 
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MEXICAN SERVICES MARKET: Thinking 
of trying to offer computer services in 
Mexico? A report on the Mexican 
computer services market covers such 
areas as existing services, the computer 
population, current applications, po­
tential clients, personnel, and compa­
nies which were interviewed and their 
equipment configurations. The report 
was prepared by a South American 
consulting firm and is being marketed 
at $5K by TIME-SHARING ENTER­
PRISES, INC., King of Prussia, Pa. 
For information: 
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FORTRESS DATA BASE: The vulnera­
bility of computers and their immedi­
ate surroundings are analyzed in four­
page publication which takes into ac­
count natural disasters or sabotage. 
Possible total destruction of records is 
faced as an eventuality, and risk man­
agement tactics discussed. AUTO­
MATION TRAINING CENTER, Res­
ton, Va. For copy: 
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PRINCETON TIME SHARING 
SERVICES, INC. Dept. DM 

Please contact me re­
garding your services. 

NAME __________________ __ 

TlTLE __________ _ 

COMPANY _________ _ 

ADDRESS ________ _ 

C1TY _______ STATE/ ZIP __ _ 
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Undoubtedly your first reaction to us will be a se1)se of irritation 
at a certain loss of revenue. 

If that's your only reaction, you'll be making a big mistake. 
Allow us to ex;plain., " -
We, the Dynelec Systems Corp., have developed a, unique ap­

proach to data communications that' is, by conservative estimate, 
400% more efficient than, that used in other systems now operating. 

With our equipment, up to 120 mixed-speed data terminals can 
be accommodated simultaneously over each voice-grade line. 

This i,s 4 times as many as in any other system. 
Which means that multi-location data communications customers 

will be able to concentrate and send far more data, more economically, 
to and from their computers than they ever could before. 

But substantial reductions in leased line and modem costs alone 
are only part of the story . Great additional savings are made, through 
use of our equipment. 

For example, our basic, low-cost 
communications mUltiplexor, 
the TMDyneCoM 70W, grows as 
customer needs grow. 

Because of its modulardesign, 
a user can start off inexpensively with a~s""''''''-~ 
few as 2 channels and plug in additional circuit boards to 
handle up to 64 mixed~speed terminals. 

Other 70W features include the unit remaining operative despite 
channel failure, simple visual diagnostics, self-service maintenance, 
up to 4 speeds and any cbde,'and automatic speed selectio~. 

Total annual savings can easily exceed $100,000. 
The Dyne1ec approach opens such vast new vistas i1.1 data com.;. 

munications that they far outweigh any AT&T revenue loss that 
results from the savings we can help customers enjoy. 

For full details, write, us or call: (201) 447-0900. 

, 139 HARRISTOWN ROAD, GLEN ROCK, N. J. 07452 

, SEE US AT THE SJCC BOOTH DD 
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Cut this out and paste it on the 
screen of your present terminal. 

ACTUAL SIZE ACTUAL SIZE 

r-----------------~ 

I 
I 
I 

Imagine getting details like this for under $8500. 
We hate to superimpose. But it's one way to show you that 
our desk top terminal has it over other graphic displays. 
First, ARDS 100A costs less. Under $8500. Now, compare 
our screen. (If you don't have a.display, compare it to the 
competition's.) ARDS has better visibility, higher resolu­
tion, easier readability of characters. Because we use a 

CIRCLE 158 ON READER CARD 

direct view storage CRT that doesn't need refreshing. 
Could you ask for clearer, sharper details? Only by 

ern writing us at 223 Crescent Street, II Waltham, Massach'usetts 02154. 

Computer Displays Inc. 
See you at the SJCC Show. 
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systems this month. Current input says one is a mini 
that "will feature cassette tape" and the other is a 
large system (presumably larger than I's model 4) with 
much emphasis on applications software. This probably 
involves microprogramming, which Interdata has hawked 
since it was formed. 

Looks as if DEC will upgrade its time-sharing PDP-IO 
with an ic version called the 10i, supposedly twice as 
fast as the 10 in pure arithmetic speeds, and carrying 
a cpu price tag of about $200K, about 1.5 times that of 
its predecessor. Major innovation--besides the belateQ 
move by DEC to integrated circuits--is the use of 
perhaps 16 associative memories (probably ic also) for 
mapping. The instruction repertoire will be the same, 
so the i should be compatible with its predecessor. The 
machine--reportedly available by mid-'71--could be a 
strong candidate for time-sharing service bureaus, many 
of whom are now evaluating the next generation of 
machines. 

Elsewhere in time-sharing, GE-refused to dignify by 
answer the latest rumor that it was selling its 
Information Services Div. This must be tantamount to 
denial, especially since the division has had almost 
weekly preSs conferences announcing application packages 
for different vertical industries. 

Meantime, University Computing Co., which was 
rumored to be interested in buying GE's t-s biz at one 
time, was rumored to be selling some of its centers and 
Bunker Ramo was said to be interested. Good sources say 
this can't be true of the computer utility network 
centered around the 1108's, since "all locations are 
profitable." 

Instead, we also have the rumor that some 
Computer Technology Inc. execs (besides ex-president 
W. Woerner) think UCC only wanted their body--the LTV 
system management contract and will defect. The other 
side is that UCC reportedly wants only 20 of the 85 
administrative CTI staff inherited, and won't be 
unhappy if some high-priced people leave. 

In an extension of the DC product line, Burroughs is 
finishing up work on the DC-1800--a communications 
proces§or that will open up the vast 360 market to 
Burroughs' successful TC-500 terminals. The 1800 uses a 
Varian 520 mini and replaces the IBM 2701, 2, and 3 
communications interfaces. An emulator supplies the 
polling and device selection requirements not included 
under BTAM and QTAM but needed by the TC-500. A 
maximum of 64 units can be handled by the 1800 and we 
hear one installation is already being put in that will 
use about 30 terminals. Presumably other terminals 
could be interfaced through special software, but 
Burroughs will supply it for the TC-500. 

Its faith in head-per-track discs strengthened by the 
recent announcement of the IBM 2305 FHSF (Fixed-Head 
Storage Facility), San Diego's Digital Development plans 
a "more aggressive" marketing posture with the blessing 
of parent National General Corp., a $500-million LA 
conglomerate. 

The 350-man company has almost a year's backlog, 
says '69 sales were 2~ times those of '68, mostly OEM, 
with 600 units installed so far. Plant will be tripled 
this year, with production doubled by early fall. 

Evidently believing its claim to the most reliable 
disc in the industry, DDC will offer at a nominal sum 

(Continued on page 373) 
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"Flight Insurance," an extended warranty on currently 
installed gear. And we hear the firm will shortly 
announce a smaller, lower-cost addition to its line. 

Plagued by user resistance to its system engineering 
contracts, IBM should be anxious to hear that it has 
one more competitor for these services. Programming 
Methods Inc., NY software house, will begin offering 
six SE plans in May, first to NY-area customers and 
later to the nation. The plans range from $6K for 26 
days of SE time plus $28/excess hour " to $41K for 260 
days and $18/excess hour. The service will include an 
audit report on the user's system and a comparison with 
peripherals competitive to those installed. 

New remote OCR units from Scan-Data Corp., Norristown, 
Pa., should reduce data transmission costs because 
both recognition and scanning equipment are at the 
remote location. One model reads hand printing, 
although initially only a truncated alphanumeric set; 
the other reads full alphanumeric, upper and lower case 
typewriter fonts. Prices are about $15K, delivery 3r9 
quarter. 

Ten more universities and other government-funded 
institutions around the US will be tied into the ARPA 
Computer Network before year's end. The Defense Dept. 
project intended to develop resource-sharing techniques 
among dissimilar computers and more reliable digital 
communications, has had four schools in the net since 
November--UCLA, Santa Barbara, Utah, and Stanford 
Research Institute. Bolt, Beranek & Newman is proud of 
the Interface Message Processor it's developed for the 
net, and is said to be eyeing a possible commercial 
effort if all goes well. So far each IMP (DDP-5l6 based) 
has been handling two 50 KB lines in round-robin 
communications among the participants. But it will be 
expected to handle up to 250KB maximum; typical will be 
two host computers on the IMP and three or four 50 KB 
lines. 

We hear the AEC has approved the contract for the 
biggie Star computer. At presstime, CDC's signature was 
being awaited ••• IBM's next big computer announcement 
will come in June, and it's supposed to be one or two 
of the NS systems oft-rumored here. They'll be in the 
/40 and /50 range, but numbered differently. Sooner or 
later, one of these rumors is bound to be right ••• 
Viatron's reportedly telling its sales reps to find 
someone who wants to buy 1,000 System 2ls, 25% down, 
two years to pay. The firm's anxious to put the mother 
company into the sales column soon with respectable 
figures--hard to do at a clip of $39/month. Its 
subsidiaries posted all the '69 revenues ••• Terminal 
makers are being urged by numerical and process control 
computer users to develop color crts--the expensive 
multiphosphor kind--because of the importance of color 
to these manufacturing processes. And paper tape makers 
are trying to stave off the projected decline of their 
biz by developing p-t cassettes ••• IBM's Federal Systems 
Div. management is rumored unhappy with IBM's edict 
that the division justify its existence. Apparently, 
government cutbacks are hurting. FSD thinks it should 
have retained charge of commercial, as well as federal, 
custom contracts ••• Rumor: Honeywell's and NCR's next 
lines of computer will be devoted to semiconductor 
memories. 
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a . nevv concept! 
... to be unveiled at the SJCC, booth 50013.* 

CDS will enter the 96 column market with a . 

dependable new line of peripherals. Don't miss it! 

*and IEEE, booth 522, Washington Hilton Hotel, June 16,17,18. 

Computer Digital Sys 

LOGAN SQUARE, NORRISTOWN, PENNSYLVANIA 19401 (215) 272-5975 
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One problem built into computer terminal 
systems is getting hard-copy readouts out of 
them. 

Until now, available devices have been too 
costly. Or too bulky or immovable. Or too slow, 
tying up the computer for too long. 

But that's all over. The new CU -5 Hard Copy 
Land Camera from Polaroid has arrived. 

You take a shot in a split second. And with 
Polaroid instant photography, in just sec­
onds more you have a copy in your hand. 

You don't have to be a photographer to use 
it. The hood positions the camera for sharp 
focus, frames the image, and blocks out 
ambient light. All you do is hold the camera 
against the display and pull the trigger. The 
CU-5 does the rest. . 

It's rugged and built to take abuse. But it's 
hand-held, light and easy to carry. So using it 
for a number of screens is no problem. 

And you don't have to shoot the works to 
own it. It's under $300. A fraction of the 

cost of other equipment. 
If you'd like more information, or a demon:­

stration, write to: Polaroid Corporation, Dept. 
88-163, Cambridge, Mass. 02139. '(In Canada: 
350 Carlingview Drive, Rexdale, Ont.) 

We'll show you how Polaroid solves problems 
for computers. 

For the record, nothing else 
can deliver hard copies for under $300. 

The new Polaroid CU-5 Hard Copy Camera for CRT terminals. 
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New Plotting Software 

3·dimensional perspectives, 
stereos and isometrics 

Written in FORTRAN, the TRIDEM package expandsa plotting sys· 
tem's capability to provide 3·dimensional, perspective or stereo 
plots of any data which can be expressed as a function of two 
variables or in XYZ coordinates. You can make machine tool 
design plots from many angles ••• create complex energy spec· 
trums for isotope study ... produce frequency and impedance 
curves ••• do optical studies ••. or vibration analyses ... or pro· 
vide Insights and correlations on any subject rather than spend 
long hours in scrutiny of nunibers on a conventional graph. 

... 

The CONTOUR·PLOT* package works In con/unction 
with the TRIDEM If! package to produce 3·dlmens/onal 
contour plots. Send for brochures. "ToM., HOUilon In'lNm.nl 

30 times faslet than 
hand drawn maps 

The CONTOUR~PLOT system is a verb·orientated, inherently logical 
and flexible programming system to produce complex, fully· 
annotated contour diagrams of high graphic quality comparable 
to carefully hand·drawn maps-at a speed 30 times greater. An 
outstanding feature Is the ability to manipulate surfaces stored 
within the system, Intersections, unions and other arithmetic 
'operations are now possible with this contouring package. Sur· 
faces are stored In the system and can be assessed at will. 
Applications Include onshore and offshore geophysical studies 
for nuclear, radiation and thermal analyses; communication, aero· 
space, meteorology and other grldded data studies. 

• FORTRAN IV language 

• Use with Houston Instrument or any 
standard plotting system 

• Lease Price: 
Basic , , , ................... $8500. 
Multiple Surface Option , ..... $2000. 
Isometric Option ........... , $1000. 
Statistical Surface Fitting Option $ 850. 
Profile Plot Option ...... , .. , $ 500. 

Oi:l@CYJ~Ug@[ji) I InSTrUmenT OIVISION OF BAUBCH&LaMB~ 
4seo TIIFlMINAL. AVIINUII, BIIL.L.AIFlII, TIIXA. 77401 

171311111117 7403 CABL.II HCINCC 

~:~:~:n~ I Europe.n OffiCI Hardstrasse 235, 8005 Zurich, Switzerland 
(051) 44 19 70 

CIRCLE 33 ON READER CARD DRTRMRTICN 



worldSroundup 
THERE'S NOTHING TOO 

ABSTRACT TO ABSTRACT 

EUROPEANS TO JOIN IN 
SOFTWARE/SERVIc~IRM 

April 1970 

Iri view of the fascinating developments covered by our 
contributors in the February i~sue on the topic of 
libraries and automation, it seems worthwhile pay~ng 
attention to a cautionary note that has been sounded by 
three scientists at Cambridge University. In a 
roundabout way they reflect an interesting user's 
eye-view on computer-based library abstracting services. 

The three in question are Dr. J. P. Turner, in the 
department of Applied Maths and Theoretical PhYSics, ' 
and Drs. D. Davies and D. P. McKenzie in Geodesy'and 
Geophysics. They recently published papers in the 
oceano'graphic field under ti tIes incorporating the 'fords 
"development," "evolution," "triple junctions" and 
"fingers." The key words have obviously been pi~ked up 
and dispatched via computer abstracting service~ ~o 
thousands of child psychiatrists, biologis~s, ~ 
neurologists and medical practitioners--to name 'but 
a few. 

Hundreds have asked for reprints on a ~~qject that 
can have little conceivable value fortheirspec±alty. 
So the Cambridge trio have reported this situation in a 
terse communication to one of the premier international 
journals of science. Mischievously, it has Bees ' 
published under the esoteric title of "Evollltion ... 
Development: Anatomical and Cerebral Featur'es and the 
Pathological Consequences." Dr. Turner says "we are 
curious to know how many people over the next two 
months-are going to request a reprint of this 
communication on the same basis as before." 

It makes one wonder if the so-called information 
explosion is more a synthetic than natural event. 

Preliminary details have been disclosed of the new 
European software and computer services venture called 
Systems Internation~l, incorporating partners frpm'blg 
users, finance houses and existing service 
organizations. Briefly, 'Systems International will 
eventually operate in the UK, France, Germ~ny, 
Switzerland and Belgium with other countries coming in 
at later dates. An international management company of 
t~e groqp is registered in Brussels, chosen fo~ 
financial'reasQns. Under its umbrella, operating 
companies will 'b~ ~stablished in selected countries. 

The first of these national organisations has 
been established in the UK. One in France and one in 
Germany'will be opened shortly. Financial participation 
and support for Systems International will be solely 
European and no single p~r~ner, or national grouping o~ 
partners, will have control. The British par~ners in the 
first operating company are Rolls Royce (the aerospace 
giant), Lloyds and Midland Banks (two organis~tions with 
assets 'over $4.5 billion between them)~ ~ 

The'trK opellating company of Systems International 
has beeri first off the ground because Rolls Royce has: 
supplied a readymade nucleus of talent. As far as 
machine services are initially concerned, the first 
branch of"S~ste~sInternational will take time on the 
triple 3QO~e5'configuration at Rolls Royce's main 
computell centre until Systems International's first 
360-65 is delivered to a new centre under construction 
at Kegworth~ DerbyShire. 

'The Chief executive of the Systems International 
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It won't be long before COM~UTER DEVELOPMENT 
takes the wraps off its small, sturdy and economical-to­
operate new model. The manufacturer's suggested list 
price is low, and in fleet volumes it's ridiculous. 

Before we unveil our product, it will be road-tested on 
our own track and then reworked until the first model- is 
as reliable as the iast. 

When we present our product, there won't be a bug under 
the drape! 

3001 South Daimler Street / Santa Ana. California 92705 / (714) 557·9720 
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world roundup 

April 1970 

JAPAN TAPS NEW 
HARDWARE VEINS 

AND TRIES TO 
CLOSE TH~-QAP 

Group of companies is Leonard Griffiths. A mathematician 
and aero-engine designer, he started development of 
systems and computer services for all aspects of 
Rolls Royce's business in '53. Since, the aerospace 
firm has probably built up the largest computer 
investment by an industrial user company in Europe ~ith 
about 1,500 personnel on systems and computer serviges. 

According to Griffiths, the group has no special 
commitment to any machine manufacturer, which is just as 
well, because the only name known to be definitely 
connected with operations in other countries is Inter G 
of France--an engineering consultancy in which the 
Dutch electronics giant Philips has a small stake. 

In a very different vein, Japanese research groups have 
made progress with a couple of neat hardware items. One 
of them that has been released onto the world market is 
described as the chemist's dream in automated analysis. 
From the Jeol Company's range of scientific equip~ent, 
its system runs a gamut of instruments (measuring 
nuclear magnetic resonance, mass spectrometry, infrared, 
ultra-violet and so forth) which are hooked via their 
individual peripheral processors to a central machine 
in a chemist's time-sharing system. 

Samples for analysis are given to all the . 
instruments simultaneously. Results from each are 
transferre9 to the central machine where the data is 
amassed until all the measurements have been acquired 
for an instantaneous chemical structure analysis of the 
compound. 

The other work is an experimental time-sharing 
system in which laser communication has been used for 
two-way transmission between terminals and computer 
over a mile apart. For the trial the remote terminal 
accessed a data bank containing library information, 
and indulged in solving some simple games~ Development 
has been done by a laboratory of the Industrial Science 
and Technology Agency along with engineers from the 
Matsushita Communications Engineering Company. A 
helium-neon gas laser was used and the developers of the 
system reckon it could solve a communications 
bottleneck on telephone channels in the congested area 
in the four or so miles radius of the heart of Tokyo. 

These developments. are more than mere novelties, for 
name of the game to the Japanese industry is to "close 
the gap" between Japan and the United States by 1980. 
On sheer numbers of installations,. the country ~s 
second only to the United States, but the real motive 
of the Ministry of International Trade and Industry is 
to ensure no gaps exist in the technology that will be 
the springboard for future international marketing 
campaigns. About one in four of Japan's 5,000-plus 
installations are imported. 

At the beginning of the year the market was 
shared by IBM Japan 35%, Hi tachi (affiliate·d with RCA) 
13.8%, Fujitsu 13.6%, Nippon Electric (links with 
Honeywell) 11.5%, Univac 10.2%, Toshiba (links with 
GE) 3.7%, NCR Japan 3.2%, Oki (link with Univac) 3.2% 
and rest, including Mitsubishi, 5.8%. All of the 
Japanese manufacturers forecast increases over the next 
fiscal year varying from 30 to 50% in their output. 
In the meantime 'the Government agencies have several 
projects in hand for strengthening the industry, 
including a state-backed systems development and 
software house, and coordination of education courses 
at university and college levels. This follows backing 
already given to a consortium of manufacturers 
concentrating on electro-optical, electro-magnetic, and 
electro-mechanical peripherals. 
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Quick fix on bad\: orders 

Speed cash flow with 
faster billing 

E~ployee relations get 
assist from computer 

Want to double 
printer production? 

When was the last time 
you asked Moore for 
a new idea? 

380 
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D~lca JPIr(Q)(Cte§§iill1l~ 

When inventoried parts and/or raw materials 
run out, production schedules get out of whack. 
Moore has a special follow-up system that permits 
purchasing departments to provide more reliable 
data for production planning. System is automated 
for speed and accuracy. Eliminates tedious tracer 
systems and mistakes inherent in manual systems. 
Ask about Idea #331. 

The bottleneck in billing~ciften occurs after 
bills have been prepared. Moore'can show you how to 
eliminate the wasteful stuffing, addressing, and 
preparation steps that bog down~otherwise good 
systems. System even provides customer with a 
postage-paid reply envelope to encourage prompt 
payment. Envelope also correctly identifies 
accounts. Ask about Idea #332. 

When company ID cards are issued to cover 
company-sponsored special events, preparation can 
be costly and time consuming. Moore has an idea 
for breaking this bottleneck which gives employees 
a complete listing of scheduled events by date 
and location. Ask about Idea #333. 

One way ~s to set up for printing two-wide. 
But don't stop there. Ge~ a Moore 315 Interstacker 
which separates the forms and interleaves them in 
strict numerical order • • • trimmed and ready 
for further steps. All at speeds up to 300 feet 
per minute. Ask your Moore man for information 
on how the Moore Interstacker can process your 
two-wide forms at rapid speed. 

If you haven't, you should. Moore men have 
been trained to apply old ideas to new problems, 
or create new ways to solve old problems. And there 
are more than 2600 of these Moore men constantly 
applying and exchanging ideas. ·One Moore idea 
may be what you need. 

~ ... 
t:'.!J([jJ{[JJlR1~® lBJaD$OC(J[;$$ l?([J)imOO$, OeSte. 

Over 675 offices and plants, 2618 salesmen In North America 

p 
CIRCLE 117 ON READER CARD DATRMRTION 



washingttlrn report 
BOB MAY DELAY 

WIMiYXPURCHASE 

BROOKS BROOKED 
ON-~DP COMMITTEE 

April 1970 

FCC'S JOHNSON 
NEEDLES-FCC 

The Budget Bureau reportedly is considering whether to 
order a formal review of the Wimmix buy. If the review 
occurs, release of the final RFP would be delayed 12 to 
18 months. Meanwhile, Deputy Defense Secretary Packard 
has told Pentagon dp managers that their planning for 
all upcoming computer buys must be updated and 
reapproved, if it isn't already current. But a DOD 
source says the Packard directive won't affect Wimmix 
or any other major systems now in the works. 

Despite Jack Brooks, a House Rules subcommittee headed 
by B. F. Sisk of California is likely to recommend 
establishing a joint committee to oversee the 
computerized information retrieval system proposed for 
Congress. Brooks wants to put the Library of Congress in 
charge. The Sisk group reportedly believ~s the joint 
committee would be more objective, carry" more clout, 
and attract higher caliber personnel. If and when the 
joint committee is established, the dp industry may be 
given a hand in selecting its director. 

FCC ought to be asking itself '"How can the (nation's 
communications) systems be made more useful to all 
users?" rather than "Why shouldn't established interests 
be permitted to protect monopoly markets and traditional 
market sharers?" said Commissioner Nick Johnson last 
month. 

He added that this new policy could be expressed 
immediately, unlike others that can't be developed until 
the Commission's policy planning and information 
gathering capabilities are beefed up. 

Johnson, featured speaker at last month's Brookings 
Institution seminar on "Computers, Communications, and 
the Public Interest" also thought "the CommisSion could 
indicate its willingness to use competition as a 
regulatory tool ••• 'deregulation' is a fashionable word. 
But ••• there has to be some form of competition to 
replace it ••• Permitting small entrepreneurs to compete 
against multibillion-dollar monopolies will not be 
enough." 

He implied that SRI, in its report on the computer 
inquiry, offered the wrong prescription for curbing the 
carrier's monopoly power. Instead of "harnessing 
allegedly predatory pricing behavior," said Johnson, 
"FCC should consider alternative industry structures 
that would eliminate the problem of monopoly power." 

Also, "the Commission might also begin a separate 
legislative inquiry into all aspects of privacy." 

But neither problem can be tackled until FCC policy 
makers get more in-house research staff and develop 
better liaison with outside sources of information. 
Johnson thought the Commission should establish regular 
conferences with groups to be affected by decisions; 
he mentioned computer communications as one conference 
subject. The meetings "must be something more than 
occasional oral arguments and written briefs ••• There 
should be opportunity for independent testing of 
positions, and for analysiS by knowledgeable individuals 
whose only allegiance is to their own intellectual 
honesty." 
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How come we're plugging 
the IBM 360 series? 

382 

Because we've developed a big, fast add-on core memory 
system that lets IBM 360 users plug higher speed and increased 
storage capacity into their equipment! It's our new LCM 207 
Large Core Memory, and it's in production now ... a perfect 
plug-to-plug match for IBM models 360/50, 360/65, 360/67 
and 360/75. 

Cycle time is 2.5 microseconds, and capacity is from 5 mil­
lion bits up to 20 million. And that translates into low cost­
per-bit performance because of higher data throughput. 

Storage capacity is 1 million bytes for the LCM.207-10, 2 
million bytes for the LCM 207-20. Cabinet is 72 inches high, 
60 inches wide, 27 inches deep. 

Both models can be leased or purchased. Either way, Fabri­
Tek can provide servicing on a nation-wide basis. 

Call or write our local office. Our experienced application 
engineers are ready to help you find the solutions to your 
prohlems in the following areas: Main Memories • Buffer 
Memories. Scratch Pad Memories. CTR Refresher Memories 
• Peripheral Mass Memories • Mil-Spec Memories • Exten­
sion of Main Memory. Numerical Control. 

See us at Booth 4800. Spring Joint Computer Conference 

5901 South County Road 18 • Minneapolis, Minnesota 55436 • Telephone: 612-935-8811 • TWX: 910-576-2913 
In England: York House, Empire Way, Wembley, Middlesex, England • Phone: 01-902-1923 • TWX: 851-935245 
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washington report 

FIRM FIRMS UP 
SINGLEPHONE BILL 

PRIOR FED APPROVAL 
URGED FOR CREDIT FILES 

CAPITOL BRIEFS 

April 1970 

Shears on Hammill & Co. has worked out an accommodation 
with the telephone company (Jan. p. 165), under which 
it will receive a single bill each month for the 
services rendered by AT&T, Illinois Bell, and New Y6rk 
Bell; also, Shears on Hammill will deal with a single 
coordinator guarding all maintenance and system 
alteration problems. But the basic question remains-­
whether interstate private line service becomes 
intrastate when it utilizes terminals located in the 
same state as customer-provided multiplexing or 
switching equipment. 

The phone company's agreement to appoint a 
coordinator implies an admission that Shearson Hammill 
is receiving a unitary service, despite the divison of 
regulatory responsibility. FCC, however, apparently 
isn't inclined to pursue the matter, even after 
Commissioner Kenneth Cox intervened earlier in the 
proceedings. Cox told Nicholas Costanza, Shearson 
Hammill's communications man, that Ma Bell's present 
definition of interstate and intrastate private line 
service is "not based upon specific tariff provisions 
••• but upon Bell's own interpretation of law ••• " 

.If private line services like the one by Shearson 
Hammill were considered solely interstate, FCC's 
jurisdiction would be significantly increased; operators 
and users of t-s systems would have to deal with 
only one regulatory agency, instead of 51, and charges 
and specs would be standardized. 

Credit bureaus and other consumer investigative 
agencies that computerize their files should be 
required to get prior federal approval, Prof. Alan 
Westin said last month. 

Because computerization permits greater 
circulation and consolidation of data, he suggested 
that it creates a need for a "licensing-type procedure." 
The computerization plan should be considered at a 
public hearing "with full opportunity for spokesmen 
representing consumers, persons subject to data 
collection, or civil liberties interests, to appear 
before the (licensing) agency and comment." Westin also 
thought the regulatory agency should "make periodic 
audits and trials of computerized systems to test 
whether (approved) procedures were being followed." 

He spoke before a subcommittee of the House 
Banking and Currency committee, which is considering 
HR 16340, a bill aimed at giving individuals greater 
control over the data that consumer investigative 
agencies collect about them. A related but weaker bill 
(S 823) has already passed the Senate. 

In a related development the Federal Trade 
Commission has banned unsolicited mailing of credit 
cards after May 18. 

Eric Wolf, technical director of NAVCOSSACT for 
six years, has resigned--apparently because the job 
became overly administrative and didn't give him 
enough opportunity to work on information systems 
development, his specialty. Wolf expects to join 
a local systems company shortly. Carl Calo is now 
acting technical director of NAVCOSSACT; previously, 
he headed the agency's systems support department. 

Heinz Abersfeller has been restored to his former 
eminence as commissioner of GSA's federal supply 
service. He replaces Art Sampson, who became head of 
the agency's public building service ••• AT&T has 
proposed an amendment to its private line tariff 
that permits more sharing. The change is scheduled 
to become effective the 15th of this month. 
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In Florida 
Business 
Adds Up! 
We've Got the Competitive 
Edge For New Industry -
And We Can Prove It! 

When you add up the competitive advantages 
that are part of Florida industrial site selection, 
it's a stopper. 

We can show you a variety in site selection few 
other states can boast. Where else can you have 
your choice of 13 deepwater ports - more than 
many foreign countries? 

We have a new set of laws concerning revenue 
bond financing·that will make your comptroller's 
eyes light up. 

Our recruitment and training program solves the 
staffing problem before you open your doors. 
(And at no cost to youl) 

For the young and technically skilled we have 
educational, 'recreational, and living advantages 
that make Florida a prime attraction. 

Florida has a great deal for you. Before you 
make a moye, take a good look at that competi­
tive edge. Phone (904) 224-1215, or send the 
coupon. 

Florida 
DEPARTMENT OF COMMERCE 
107 WEST GAINES STREET 
TALLAHASSEE. FLORIDA 32304 

HANDY COUPON FOR YOUR CONVENIENCE! 
Florida Department of Commerce /107 West Gaines St. 
Tallahassee, Florida 32304/ Att.: Dept. "F-1" 
I'm interested in a business or industrial future In Florida. 
Please send me more information. 

Name ..................... , ............................ . 

Title or Position' ........................................ . 

Company ............................................... . 

Street .. : ............................................... . 

City ..................... State ............ Zip ........ . 
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Finally. 
A remote 

batch terminal with a 
built-in modem. 

The Daedalus 711 Programmable 
Data Terminal. Here's the terminal 
which can be a data acquisition device 
during the day and a remote batch ter­
minal at night transmitting at 100 CPS 
via its own modem. 
It's also the terminal which formats, 
edits and verifies data remotely by 
means of stored programs at a 
practical, nearly-errorless 
speed over standard voice 
grade lines. Which means 
our terminals will provide 
your communications system 
with a number of economies. 
First, the Daedalus 711 Pro­
grammable Data Terminal 
transmits only pertinent data. 
So your CPU doesn't get 
bogged down doing routine 
tasks. Secondly, it shortens 
your transmission time and 
reduces your transmission 
costs. Third, it means you trans-
mit correct concise data that doesn't have 
to return to the terminal site for corrections. And 
fourth, you don't have to be troubled with select­
ing and purchasing modems and interfacing 
them into your system. 
Our modem, by the way, is in the bottom drawer 
next to the memory. The memory that makes the 
Daedalus 711 Programmable Data Terminal pro­
grammable. The memory we u'se for storage of 
programs and data. 

So you can program this terminal to do 
one task on Monday, another one on 

Tuesday and so forth. And then change 
programs as often as necessary by 

pushing a button. 
Plus within this terminal is a Uni­
versal liD. Which makes it capa­
ble of individually addressing up 

to eight peripheral devices. 
And there's dual mag­

retic tape cassettes to . 
provide you with an 
economical, reus­
able medium for 
your message. 
Another medium, 
hard copy, comes 
out of our simple, 
computer-type 
printer which is 
twice as fast as 

the typewriters you 
find in other terminals. 

And the best part about 
the Daedalus 711 Program­

mable Data Terminal is that it 
is in production and is being 

delivered. Contact us for more 
information about the 711: Daedalus Computer 

Products,lnc., P.O. Box 248, North Syracuse, 
New York 13212, (315) 699-2631. 
Daedalus. The new company making computer his­
tory happen overnight. Every night. 

Daedalus I 
Computer Produ(fs. In(.·· 

See the Daedalus 711 PDT at the SJCC #25006 & #25007. 
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Why shoudn't the 
Remcom2780 

bow its horn? 
Totally compatible with OS/360 and DOS/360, the 
Remcom 2780 basic terminal rental including 
maintenance is $710. 

The terminal includes a 400 or 600 LPM printer; a 
300 or 600 CPM card reader; data compression for 
transmitting and receiving; plus double buffering up to 
1200 bytes; and many standard features that are 
optional on other RB terminals. 

Here are the results of a recent live demonstration 
comparing print speeds between the Remcom 2780 and 
IBM 2780 using a 2000 BPS line. 

CHAR/LINE 1 5 10 40 80 
REMCOM 2780 400 LPM 400 400 242 131 
IBM 2780 204 LPM 204 200 162 109 

2705 National Drive / Garland, Texas 75040/214-328-9991 
Eastern Region: 703-820-7802 I Western Region: 415-433-7673 

neRlIIIIRl 
REMCOM SYSTEMS INC. 

.-"'" ........... . ""'" -:- ..... -. 



* people 
Five years "to pt1rsue professional ob­
jectives of their own choosing" are be­
ing given to two IB~r research aces, Dr. 
Enrico Clementi and David De\Vitt. 
Dr. Clementi ( San Jose, Calif., re­
search division lab) has used the com­
puter to determine atomic and molecu­
lar structures, and to simulate chem­
ical reaction. DeWitt (components 
division lab) was one of the first workers 
in transistor development, including 
the one used in the 360, and inte­
grated circuits for the System/3. Both 
will remain IB~r consultants, as well as 
the 38th and 39th Fellows appointed 
under the IBM official program, which 
was initiated in 1963 .... Two VIP'S 

have come up with a new company, 
~1&M Computer Industries, Inc., in 
Orange, Calif. Jerald C. Murphy, vice 
president, was founder and president 
of Digital Logic Corp., was also with 
Digital Equipment Corp., and was a 
space project systems designer at Jet 
Propulsion Lab. Frederick J. McKee, 
president, was formerly vp of opera­
tions at Bunker-Ramo Corp., and pre­
viously with ITT and Digital Indus­
tries. Their first product is a remote 
batch terminal. ... A former director 
and executive vp of Ingersoll-Rand 
Co., Edward J. Parish, has joined Ac­
cess Corp. as executive vp and chief 
operating officer. The Cincinnati info 
retrieval systems manufacturer also has 
a new vp/marketing operations man­
ager, Dean \Villmann, who comes 
from the corporate staff of IB~r in 
vVashington, D.C. . . . Information 
Systems Management Corp., the Rich­
land, vVash., subsidiary of \Vestern 
Operations, Inc., has a new president, 
Gordon R. Douglas, who comes from 
the parent San Francisco computer 
planning and management company, 
where he was responsible for a large 
scale development and installation 
project for the Federal National Mort­
gage Assn. At ISM, Douglas will over­
see automation of systems and pro­
gram design, coding and testing. 
Former president D. C. McElroy re­
signed to be an independent consul­
tant. ... Advanced Information Sys­
tems, Inc., Palo Alto, Calif., is a new 
company with a new president, John J. 
\Villiams, who was formerly director of 
military space programs for Philco­
Ford. AIS is a systems house concen­
trating on high-speed digital data uses, 
and ,\Villiams has had wide experience 
with widehand data transmission sys-
~ CIRCLE 130 ON READER CARD 
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tems. . . . Quantum Science Corp., 
which claims that its MAPTEK is the 
world's largest market research data 
base on technologies, particularly in 
the electronic industry, has rewarded 
David H. Parks, the man who com­
pleted its compilation, by making him 
head of the ~IAPTEK division as vp. 
The project took three years and $2 
million .... vVellington Computer Sys­
tems, Inc., which recently took over 
all of Telemax Corp., has appointed 
Philip \V. Fellows to be exec vp/ gm 
there. Fellows was recruited from 
Univac, where he was manager of air­
lines programs-he was previously with 
Eastern Air Lines for 18 years. Tele­
max now has more than 2,500 sub­
scribers to its on-line travel services. 
... High-echelon promotions at Applied 

Logic Corp. to fill the gap left by the 
departure of Dr. Helmut M. Sassen­
fcld (March People): Martin T. Mo­
bach, previoLlsly in marketing, has 
become exec vp/ gm of ALI COl\I ser­
vices, now will direct general opel"a­
tions as well; Adolph Futterweit has 
been made development vp, and Larry 
G. Settle, operations vp. ~lobach will 
now have to move to Princeton from 
Scarsdale .... Lee F. vVeiler has be'en 
named president of "larketing Auto­
mation, Inc., which offers consulting 
and marketing services to the automa­
tion industry and is located at a place 
called Ramblewood Center in Morres­
town, N.J. It is a subsidiary of Deci­
sion Dynamics, Inc .... Gen. H. B. 
Manson, who became president of 
Guidance Technology, Inc., upon re-

F. McKee J. Williams G. Douglas E. Parish 

E. D. P. EDUCATION 
HAVE YOU CONSIDERED 
THE CANADIAN MARKET 

It consists of approximately 2,000 computer installations 
and 25,000 employees. 
If you have E.D.P. training courses or a uniqLie method 
of presentation and would like to capitalize on the 
Canadian Market WITHOUT ANY INVESTMENT, we 
would like to meet with you. 
We are 'a large, well established computer services 
organization calling on E.D.P. users throughout Canada. 
We also possess modern educational facilities and staff. 
Perhaps we can establish an agreement that will' be 
mutually beneficial. Please call or write and we will be 
pleased to tell you about ou'r COrl1pany and our future 
plans. 

Mr. Gerry Baker 
Grace Computer Services 
4 Eva Road 
Etobicoke, Ontario 
Canada 
416-621-9100 
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A reminder from the airline that goes 
all out to help you get there. 

SOMEHOW YOU FEEL 
MORE IMPORTANT ON TWA. 

CIRCLE 150 ON READER CARD 
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people ... 

tirement from the .Air Force in Janu­
ary, has already resigned that Santa 
Monica, Calif., systems firm to emi­
grate to Florida. His post will be taken 
by Charles M. Hollis,. who had been 
finance vp there since '68. . . . Ray­
theon has acquired the services of John 
R. Allison, now ex-president of Pepsi­
Co Service Industries, as senior vp/­
treasurer. Besides overseeing Ray­
theon's investment and financial rela­
tions, he will assist in its diversification 
program. He is a member of the Pacific 
Basin Economic Cooperation Council, 
and once served as a finance director 
for the U.S. government in Japan. He 
succeeds Allen E. Reed, who will con­
tinue as a vp and financial consultant 
until his retirement in June .... Two 
Divisions at Litton have new presi; 
dents: James W. Sheridan heads Mon­
roe, which recently introduced a new 
line of MOS/LSI calculators, after being 
\'lith that firm for 23 years during the 
less sophisticated days. William Co, 
Guyette is president of the Advance 
Circuitry division, promoted from vp 
at the Springfield, Mo., plant. . . . 
Lloyd C. Hubbard, who as IBM sys­
tems manager was responsible for en­
gineering and production of all data 
acquisition and control systems, has 

been appointed president of newly 
formed (for specialized peripherals) 
Tracor Data Systems, Inc., in Austin, 
Tex. A 20-year IBMer, Hubbard was 
instrumental in installing its first com­
puter system .... Dr. Harvey Sobel­
man, a linguistics expert ( Harvard) , 
and Po Chiu Mar,. industrial manage­
ment expert (MIT), have been made 
vp's at Advanced Computer Tech-:­
niques Corp., N.Y.C. management and 
systems analysis firm .... KDI Corp., 
the organization that is assembling 
computer product companies for. an 
overall capability in the industry, has 
appointed John B. Owens, 31, director 
of corporate development. He will also 
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PECsnew 
1600cpi and 800cpi tape units 

work beautifully with 
the same controller. 

Now you can use the same magnetic tape controller 
for BOOcpi and 1600cpi. Without redesigning the 
controller. And for less cost. 
We've taken the formatting electronics out of our 
transports, included data timing functions which 
you normally have to provide in your tape controller 
and packaged the whole works in two new data 
formatters. 
So now with a PEC formatter, your controller can 
handle 7 and 9-track, BOOcpi NRZI and the new 
9-track, 1600cpi phase-encoded ASCII and IBM 
compatible formats. And each of our formatters 
handle up to four PEC tape transports. So you don't 
have to pay for formatting each time you buy a 
tape transport. 
The real bonus of course is 1600cpi capability for 
your system. And we offer that in our new 6600 
Series tape transports - ideal for data entry sys­
tems, data communications terminals, and mini-

computers. The 6600 Series has all the features 
such as a read-after-write, dual-stack head, a 9-
track phase-encoded IBM compatible recording 
mode, and tape speeds from 37.5 to 12.Sips with 
data transfer rates to 60KHz. 
And like all PEC models, our 6600 Series has a 
single capstan drive which minimizes tape skew 
for increased data reliability and longer tape life. 
PEC offers the industry's most complete line of 
low-cost synchronous and incr~mental digital mag­
netic tape transports - all IBM compatible - with 
dozens of models in three reel sizes. All available 
from our big new plant. And sales and service 
centers across the U.S. and abroad. 
For more information on our 800cpi and 1600cpi 
tape units, plug-to-plug compatible with the same 
controller, just write Peripheral Equipment Corpor­
ation, 9600 I rondale Avenue, Chatsworth, California 
91311. (213) 882-0030 

PEe 
PERIPHERAL EQUIPMENT CORPORATION 

Visit us at SJCC '70 
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be responsible for expansion. His 
background is definitely non-comput­
er: he was previously president of 
Realsilk and American Hosiery Mills, 
Inc. (before 31?) .... Step-ups at 
Timeshare Network Corp: James L. 
Unger has .become president, succeed­
ing Lawrence D. Purcell, who has 
gone on to be chairman of the board 
and president of Timeshare's holding 
company, Elektra Industries, Inc. Tony 
Yates becomes operating vp; only 
newcomer is Robert Page, now south­
west region vp, from Honeywell's 
computer control division. TNC is 
based in Chicago .... GE'S new busi­
ness development operation at the 
communications systems division in 
Lynchburg, Va., has Robert L. Cassel­
berry as manager. He will push GE'S 

land communication operations .... 
Gilbert R. H. Kennedy, formerly direc­
tor/ exec vp/founder of Diebold Com­
puter Leasing, has been named presi­
dent/ chief exec of Diversified Tech­
nologies, Inc., a Singer subsidiary in 
N.Y.C .... W. F. (Bill) Sauers, former 
vp at Autonetics (North American 
Rockwell), has taken the same post at 
Kratos, a computer peripherals firm in 
Pasadena .... Leasco has appointed 

Robert De Stefano to be exec vp of 
Response, its time-sharing division. He 
was an IBM Service Bureau veteran 
manager. Robert R. Donaldson, new 
marketing vp, was formerly with 
Xerox Data Systems and Bell & 
Howell .... In Dallas, three Texas 
Instrument men, Philip Hudson, Tom 
Francis and Frank Bray have gone 
over to be vp's at Computing & Educa­
tional Systems Co .... Ticket Reserva­
tion Systems, Inc., has named Theo­
dore W. Helweg, former president of 
Cybercom Corp. and more recently 
special assistant in sales and services 
for Control Data, to be exec vp for 
Ticketron .... A new non-president is 
Howard I. Jacobs, who resigned from 
Micromation Technology Corp., ac­
companied by William B. Grawe, now 
non-vp. MTC recently relinquished its 
systems and services division to U ni­
versity Computing, and acquired LV 

Computer Systems, Inc .... Thomas G. 
Paterson, formerly director of corpo­
rate planning and systems develop­
ment at RCA, has taken a vp post at 
Marcom, Inc., N.Y.C.-based manage­
ment consulting organization, and will 
manage that company's Applied Sys­
tems Div. in L.A. Paterson advocates 
multimedia systems linking computers, 
television, audio and other electronic 
components into a single master opera­
tion .... Dr. Hanan Rubin has as-

sumed the position of vp of corporate 
development and administration, and 
treasurer, of ZVR Systems, Inc., N.Y.C. 
software house which accepts only 
fixed-fee engagements. He came from 
Leasco Systems & Research Corp., 
where he was also vp .... Computer 
Sciences Canada, Ltd., has appointed 
a former Honeywell man (10 years) 
Welton M. Richburg, to be president. 
csc, jointly owned by stateside csc, 
Canadian Pacific and Canadian N a­
tional Railways, is based in Toronto. 
Richburg was most recently a regional 
director in Honeywell's edp division. 
... D. L. Hearn, who has had more than 
20 years of management and design 
experience in electronic systems, has 
been elected president of Tamar Elec­
tronics Industries, Inc., in Dallas. 
Tamar reported a substantial loss 
($l.27 million) in 1969, which it part­
ly blames on startup and production 
costs for new lines of computerized 
traffic control systems .... John J. 
Bonness has been appointed vp/gm of 
GSC Computer Services, Inc., the sub­
sidiary set up to handle Great South­
west Corporation's controlling interest 
in Scientific Control Corp. Bonness has 
served with North American Aviation, 
Litton Industries and Automated 
Business Systems, has 30 years of edp 
experience to apply to scc's reorgani­
zation. • 

talet Meta 

SOFTWARE SERVICES INC .. 

• COMMERCIAL AND TECHNICAL 
SYSTEMS ANALYSIS 

• COBOLANDASSEMBLY 
LANGUAGE PROGRAMMING 

• CONVERSION FROM 2nd to 3rd 
GENERATION 

390 

tasu i EAST 42nd STREET, 
NEWVORK, N.V.I0017 

212-867-1230 
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Systems, Inc. 
(a computer software development _ . I_ 

firm performing scientif!c, bU,Sin.ess, IS a IVe 
and systems programmmg servIces 

for government and industry) , 

and well, and 
programming 

in California 
(as well as New York, Colorado, 

Washington, and Missouri!) 

meta systems inc. 
122 Saratoga Ave./Santa Clara, Ca 95050 

Telephone (408) 296-7270 
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Introducing Delta Data Systems' TelTerm,The only video 
terminal that can display over 100 lines of data on the screen, 

TelTerm is a totally new concept in remote computing. Its storage and 
, display capability of over 100 lines of data puts it a giant step ahead of all other 
video terminals. No video display on the market can show as much data. 
Because no video display has the up and down paging feature, exclusive with 
TelTerm. 

And 80 characters per line on 27 lines. Formatting that allows fixed and 
variable data fields. A blink feature that flashes data on the screen twice per 
second; Data transmission speeds to 9600 baud asynchronous, 4 million bits 
per second synchronous. A memory capacity of 2500 characters. Plus a 
separate numeric pad on the keyboard. 

And all that capability is yours in three TelTerm models. All are desk top 
units with keyboard, display, and control electronics in one package. And 
they're designed for applications like time-sharing, reservation systems, com­
munications and information systems, inventory control, process control. Each 
TelTerm model has its own special capability and an unbeatable price, like 

Tel Term 1. $90 a month. Our Teletype Replacer. That rings a bell when the 
64th character on a line is entered. TelTerm's low price and high speed for re­
ceiving and displaying information puts it generations ahead of teletype. 

TelTerm 2. $100 a month. Our Block Mode Transfer Display. Has an editing 
feature that inserts and deletes lines and characters. Conversation mode. An 
adjustable margin with bell and 5 tab positions. And transmission can take 
place on a message or page basis: 

TelTerm3. $120a month. Our IBM 2265 Replacer. The feature presentation 
that brings the curtain down on the IBM 2265. Besides having all the charac­
teristics of TelTerm 2, TelTerm 3 is completely IBM 2265 compatible. 

And all video terminal options include built-in acoustic couplers or modem, 
external printer or cassette tape recorder. 

TelTerm 1,2, or 3. Any­
way you look at them, they're 
the greatest shows on earth. 

See us at SJCC, 
Booths 1702, 1703, 1704 

Delta Data Systems Corp., 
Woodhaven Industrial Park, 
Cornwells Heights, Pa. 19020 
(215) 639-9400 

o Delta Data Systems 
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PSC's Educational 
Products Division 
makesfake 
IBM 360' s (consoles, that is) 

Can you ilDagi~e -what 
our other 8 divisions. do 1 

392 

Eduputer ... the first of our "catch-fire" EDP Capabilities Packages is to the IBM 
360/30 console operator what a "Link" trainer is to the novice pilot. This 
simulator is being gobbled up by computer users, anti-poverty organizations· 
and private and public schools. 

PSC's other 8 divisions: Information SCiences, Peripheral Sciences, Advanced 
Systems, Computer Sciences, Marketing Services, Direct Mail Services, 
EDP Publications, Commercial Systems, are also dynamic, business-oriented 
EDP innovators. 

If you want to learn more about our synergistic "one resource/total 
responsibility" operations, please write or call for our Capabilities Brochure. 

It will help you understand why computer users turn to us when it comes 
to "UNBUNDLING". 

[pJ
1i ;)prQgramming 

sClence~ 
corporation 

90 Park Avenue, New York, New York 10016, Phone: (212) 661-5540 
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WEISMANTEL. WH01 

Success has a way of making itself heard. 
So that while we've been busy the past three 

years designing, building, and installing 
digital computers, peripherals, and systems, 

our customers have been talking about us. 

And saying nice things. 

Find out why. 

Visit us at Booth 1204 at the SJCC. 

And geta sneak preview of our WAICOM-16 
family-that adds new dimension to time-shared 

multi-processing systems; Swift memories­
that provide an e,conomical, effective 

answer to your main memory needs; and 
Remote Communications Concentrator-that'll 

reduce your line rental and modem costs. 

Success breeds success. 

WEISMANTEL ASSOCIATES INC. 
"we're hot just another pretty name" 

9605 Jefferson Trail 
St. Paul, Minnesota 55111 . 
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THE SOCIETY FOR MANAGEMENT INFORMATION SYSTEMS 
INVITES YOUR PARTICIPATION 

I 

Many management people and infor- by a group of leading executives and 
mation systems professionals have management information systems 
strongly felt the need for a new so- professionals who believe a void can 
ciety dedicated ·to cohtinuing evalua- be filled by an action-oriented MIS 
tion of the emerging art and science society. Your participation is invited. 
of MIS, development of meaningful in-
formational programs and publica- Regular memberships are available 
tions and the conduct of original re- for individuals. Corporations and in­
search and development where need- stitutions may wish institutional mem-

o ed. The Society for Management In- bership. Student memberships are 
formation Systems has been formed also available. 

Write to: Richard E. Dooley, Secretary 

The Society for Management Information Systems 
One First National Plaza, Chicago, Illinois 60670 

DRTRMRTION 



* recruitment 
advertisers' 
i ndex~~~~!!! 

For the convenience of those readers interested 
in professional opportunities, we have gathered 
in this and the following pages the advertise­
ments of these industry firms and professional 
placement agencies: 

Albert Associates ............................... 413 

Albert, Nellissen, Inc ............................. 401 

Bryant EDP Systems ............................. 417 

Cadillac Associates, Inc ........................... 417 

Callahan Center for Computer Personnel ............. 400 

Chase Manhattan Bank .......................... 420 

Compu Search, 
A Management Recruiters International Inc. Company .. 396 

Digital Equipment Corporation ..................... 418 

Drew Personnel Placement Center .................. 411 

Dunhill of Philadelphia, Inc ........................ 421 

Fox-Morris Associates ............................ 421 

General Motors Research Laboratories ............... 416 

Robert Half Personnel Agencies .................... 399 

Hefflefinger Associates, Inc ........................ 399 

Everett Kelley Associates ......................... 419 

Lockheed Missiles & Space Company, 
A Group Division of . 
Lockheed Aircraft Corporation ................... 413 

Montgomery Ward .............................. 410 

The Nation~1 Cash Register Company, 
Electronics Division ........................... 397 

Parker-Finch Associates, Inc ........................ 419 

PerSyst Inc. . .................................. 411 

RCA Computer Systems Division ................ 398, 402 

Resources Objectives, Inc. . ....................... 409 

RSVP Services ................................. 411 

Sheridan Associates Inc ........................... 399 

Singer, Friden Division ............ , .............. 414 

Source EDP ................................ 395, 407 

Systemation Consultants, Inc ....................... 400 

Systems Engine~ring Laboratories .................. 408 

Wells Recruiting Systems, Inc. . .................... 407 

Xerox Data Systems ............................. 412 
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Comp'lter Professionals: 

Now you caD have 
expert help to 
plaD your career. 

Matching your computer experience and potential 
to the one best position is Source EDP's sole ac­
tivity. At Source EDP, we help you plan your ca­
reer in the direction that interests you most. The 

·one which wi" bring you greatest rewards. . 
Our success in career planning for thousands of 

computer professionals over the past eight years 
is the result of one thing-our staff. The man you 
talk with at Source EDP is a computer professionai 
himself. He's probably held the position level you 
aspire to. And he can tell you how to get there 
through his own experience. 

Source EDP is iD ClevelaDd 
Take our new Cleveland office as a case in point. 
Source EDP's staff in Cleveland is headed by Jack 

Sellers. Jack had ten years 
of proven computer experi­
ence before joining Source 
EDP. He began his career 
with IBM and has also 
served as a Branch Mana­
ger for General Telephone 
& Electronics Data Services 
Corp. in both Chicago and 
Cleveland. He came to 
Source EDP from Grey­
hound Computer Corpora­
tion's Cleveland office, 

where he was District Manager. Jack holds a 
B.B.A. degree from the University of Cincinnati. 

Jack not only knows the outstanding positions 
in his area, but in the rest of the country as we". 
Through our offices in computer activity centers 
from coast to coast, he is in constant touch with 
a" opportunities. Even those across the world 
through our international affiliates. 

Even if you're not planning to change positions, 
we suggest you talk confidentially with a Source 
EDP staff member, like Jack Sellers, inyour area. 

And if you haven't seen the 1970 edition of 
Source EDP's exclusive computer salary survey 
and career planning guide, circle the- reader re~ 
sponse card to receive your free copy. 

source«:edp 
Atlanta-William G. Barnett. 11 Corporate Square 30329. (404) 634-5127 
Chicago-Thomas D. Walsh, 100 S. Wacker Drive 60606, (312) 872·0857 
Cleveland-lack B. Sellers, Suite 200, 27310 W. OViatt 44140, (216) 871·5966 
Dallas-Paul E. Dittmer, 7701 Stemmons Freeway 75247, (214) 638·4080 
Detroit-Robert T. Stevens, 24500 Northwestern Highway, 

Southfield, Mich. 48075, (313) 352·6520 
Houston-George V. Dyer, 2300 West Loop South 77027, (713) 621·6070 
Los Angeles-Wayne B. Emigh, Suite 1404,3550 Wilshire Blvd. 90005, (213) 386·5500 
Minneapons-Fred N. Anderson, 801 Nicollet Mall 55402, (612) 332·8735 
New Jersey, Union-Daniel A. Mickel, 2204 Morris Ave. 07083, (201) 687·8700 
New York-Charles T. Stern, 1414 Avenue of the Americas 10019, (212) 752·8260 
Palo Alto-Gordon F. Best, 525 University Ave. 94301, (415) 328·7155 
Philadelphia-George P. Ramming, 1700 Market Street 19103, (215) 665·1717 
St. Louis-Robert H. Trumbull, SUite 207, 130 S. Bemiston,Clayton, Mo. 63105, (314) 826·3800 
San Francisco-Richard M. Clark, 111 Pine Street 94111. (415) 434·2410 

Affiliates In the United Kingdom, Client companies assume our charges. 
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THIS COUPON 
PWGS YOU INTO 

THE NATION'S LARGEST 
EDP PLACEMENT NETWORK. 

Compu Search is a nationally 
coordinated network of over 50 
offices devoted exclusively to your 
career advancement in the Data 
Processing Industry. W9 know our 
installations like a printout and 
have an abundance of positions at 
all levels of data processing. 
Salaries range from $7,090 to 
$40,000 per year, and naturally our 
client companies 'assume all fees. 

Compu Search account execu­
tives know the EDP Industry. With 
Compu Search, your'future is in 
the hands of professionals. 
Through a nationwide network 
of offices, your Compu Search 
men have at their fi~gertips the 
right position for you. (The coupon 

confidentially puts you in touch 
with well over 9:000 employers!) 

If you're not progressing rapidly 
enough in America's most rapidly 
progressing industry, return the 
coupon today. Better yet, send 
your resume with the coupon and 
save a step. After all, time is 
important. 

So is getting started; send in 
the coupon and load your career 
program today I 

A Management Recruiters Il'!ternationallnc. 
Company '. 

1255 Euclid Avenue • Cleveland, Ohio 44115 
Your EDP Future is our only Business 
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Non-defense, non-stop 
engineering/programming opportunities 
~fr N((~ UUil rr..O§ AIT1lge~tE§ ~IT1l~ §21llU [IJ)aego 
NCR Electronics Division is the largest, fastest-moving 
commercial computer manufacturing facility in Southern 
California and one of the most advanced in the world. Here, 
you can share new fourth-generation challenges with men 
who have already placed some of the world's most advanced 
digital systems hardware and software on the market-

people who have pioneered high-speed thin-film technol­
ogy, advanced disc memories, monolithic integrated cir­
cuitry and automatic production techniques. NCR means 
business in 121 countries. The NCR Electronics Division can 
mean a non-stop, non-defense, no-limit future for you 
today. 

SOFTWARE PROGRAMMERS 

To design, code, de-bug and document 
operating systems software or on-line 
executive software modules. Prefer degree 
in business or a science discipline and/or 
experience in systems programming. 

DIAGNOSTIC PROGRAMMERS 

Positions involve the writing of diagnostic 
programs for checkout, acceptance test, file 
maintenance of EDP systems. Requires pre­
vious programming experience. 

MAGNETIC HEAD 
DESIGN ENGINEERS 

To design and develop flying magnetic 
recording heads and the required proto­
type tooling. Positions require BS or MS in 
EE, ME or physics plus three years of appli­
cable experience. Knowledge of ferrite 
machining technology and ferrite heads 
desirable. 

ADVANCED DEVELOPMENT 
ENGINEERS 

Positions available for senior MECHANICAL 
and ELECTRONIC engineers with strong 
experience in high-speed mechanisms and 
mechanical, hydraulic and electromechani­
cal systems. 
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LOGIC DESIGN ENGINEERS 

Senior-level positions in logic design for 
persons with knowledge in MSI and LSI 
circuitry for fourth-generation computer 
systems. Also positions in manufacturing 
engineering for digital test equipment de­
sign. Positions require BSME/BSEE and five 
years' related experience. 

CIRCUIT DESIGN ENGINEERS 

For design and development of LSI circui­
try arrays, including detailed circuit design 
and extending through integrated fabrica­
tion. Will also evaluate LSI packaging con­
cepts and interface with semiconductor 
vendors. Prefer BSEE and several years of 
related experience. 

SYSTEMS ANALYST ENGINEERS 

Junior and senior level positions available 
for ENGINEERS, ANALYSTS and PRO­
GRAMMERS who have several years' ex­
perience in any of the following areas: 

Systems analysis and evaluation of busi­
ness systems. Selected applicants will 
determine and participate in the establish­
ment of either small processor systems or 
a large multi-processing system. 
Study and development of on-line systems 
in .business data communication environ­
ment. 
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Evaluation of multi-programming, multi­
processor time sharing systems using simu­
lation techniques. 

NOW INTERVIEWING 
Positions are open at NCR Los Angeles 
and San Diego facilities. To schedule an 
interview in your area or at the Spring 
Joint Computer Conference in Atlantic 
City, May 5-7, send resume, including 
salary history, to Steve Williams at the 
address below. 

The National Cash Register Company 
ELECTRONICS DIVISION 
2837 West EI Segundo Boulevard, 
Hawthorne, California 90250 
An equal-opportunity employer 
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At RCA 
it's 18 months from now. 

That's how far RCA is ahead of the 
field in the fastest growing segment 
of the computer market. 
We're talking about large time­
sharing, multi-function, multi-user 
operating systems. 
We're looking for EDP professionals 
whose minds run to broad-gauge 
thinking. In total systems planning for 
hardware and software. Professionals 

with a deft mind in hardware/software 
trade-ofts. 
We're thinking of people with an eye 
for advanced thinking. People who 
might find our lead of eighteen 
months isn't big enough. 
One thing for sure. The opportunity 
is big enough. 
It's a year and a half from now at RCA. 
You could be there. 
Your experience should be in any of 
the following: programming; language 
processing; control systems; 

operating systems; utility systems; 
communication systems; micro-

, programming; field sales and system 
support; education or product 
planning. 

Write to: Mr. Thomas Beckett, Dept. 18, 
RCA Computer Systems Division, 
Bldg. 202-1, Cherry Hill, New Jersey 08101. 
We are an equal opportunity employer. 

nell 
COMPUTERS 
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PROGRAMM~RS ENGINEERS 

Washington, D.C. • New York • New Jersey • New England • 
Philadelphia • Chicago • Minnesota • Texas • Ohio • Florida • 
Arizona • California • Southeast Asia 

If you have a B.S., M.S. or Ph.D. and you are experienced or 
interested in any of the following, contact us immediately for 
free career counseling and an objective analysis of your 
position in today's market. 

PROGRAMMERS SYSTEMS ENGINEERS 
Management Info Systems Reliability Analysis 

• Information Retrieval • Digital Computer Systems 
• Command & Control • Digital Logic Design 
• Aerospace Applications • Digital Circuit Design 
• Real Time! On Line • Digital Communications 
• Systems Simulation • Systems Integration 
• Software Development • Soft Ware Analysis 
• Communications • Oceanography 

Salaries range from $8,200 to $25,000. 
Our client companies assume all fees. 

Forward resume in confidence, or call (collect): 

Mr. Martin E. Sheridan 
Area Code 703) 524-7660 

SHERIDAN ASSOCIATES INC. 
1901 North Fort Myer Drive 

Suite 614 
Arlington, Virginia 22209 

(Just over the Potomac from Washington. D.C.) 

Personnel Consultants to the Computer Industry 
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select the 
BEST ... 

select from 
the 

MOST 
A t Robert Half our procedures 

are efficient, quick and confidential. 
We are the largest specialists in the Financial 

and EDP placement field, and we 
therefore have access to the most 

positions within this concentrated area 
of employment .... 

-and from the most we carefully 
select the best .... for you. 

It makes no difference whether your 
requirements are local, regional, national or 

international .... if it has to do with 
Financial or EDP employment, we 

are best equipped to serve you through 
our extensive files, resources and intensive 

knowledge of our specialization. 

We succeed on merit alone. 
Our fees are earned only when we actually 

make the placement, and all fees are 
paid by management. 

The most Financial and EDP pOSitions 
The most Financial and EDP people 

Ul)ROBERT HALF 
t:::l PERSONNEL AGENCIES 

Atlanta: 235 Peachtree St., NE ........... (404) 688·2300 
Baltimore: The Quadrangle·Cross Keys .... (301) 323·7770 
Boston: 140 Federal St. ........... ,' .... (617) 423·6440 
Chicago: 333 N. Michigan Ave ............ (312) 782·6930 
Cincinnati: 606 Terrace Hilton ........... (513) 621·7711 
Cleveland: 1367 E. 6th St. .............. (216) 621·0670 
Dallas: 1170 Hartford Bldg .............. (214) 742·9171 
Detroit: 1114 Guardian Bldg ............. (313) 961·5430 
Garden City, N.Y. 585 Stewart Ave ...... , .(516) 248·1234 
Hartford, Conn: 75 Pearl St. ............. (203) 278·7170 
Houston: 1200 Central Nat:1 Bank Bldg ..... (713) 228·0056 
Indianapolis: 9 N. Illinois St. ............ (317) 636·5441 
los Angeles: 3600 Wilshire Blvd .......... (213) 381·7974 
Miami: 1107 Northeast Airlines Bldg ....... (305) 377-8728 
Minneapolis: 822 Marquette Ave .......... (612) 336·8636 
New York: 330 Madison Ave .... : ........ (21.~) 986·1300 
Newark: 1180 Raymond Blvd ............ (2011 623·36,61 
Philadelphia: 2 Penn Center Plaza ......... (215) 568·4580 
Phoenix: 1517 Del Webb TowneH ouse ..... (602) 279·1688 
Pittsburgh: 429 Forbes Ave ....... __ . __ .. (412) 471-5946 
Portland, Ore: 610 S.W. Alder S1. ......... (503) 222·9778 
St. louis: 1015 Locust St. .............. (314) 231·0114 
San Diego: 707 Broadway ............... (714) 234·1896 
San Francisco: 111 Pine St. ............. (415) 434·1900 
San Jose: 675 North First St. ............ (408) 293·9040 
Stamford, Conn: 111 Prospect St. ........ (203) 325·4158 
Washington; 7316 Wisconsin Ave., N.W .. : .. (301) 654·1850 
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Systemation Consultants, Inc. 
Houston - New York 

Banking 
Rapidly expanding holding company having internal banking op­
erations as well as offering external systems consulting services 
to the banking industry seeks senior systems analyst and program­
ming analyst. Prefer on-line experience and men of uncommon 
enterprise, Ground floor opportunity with stock option. Southwest. 
Another client company in Manhattan has banking project leader 
opening to $24,000. 

Systems Analyst 
One of the most progressive systems departments in Dallas with 
exceptionally talented professionals is continuing to expand their 
sophisticated 360 system. Company seeks systems analyst to inter­
face with various user depts. and design systems for new inter­
divisional teleprocessing system. Top management acceptance of 
systems performance has created new position for an expanded 
cross section of commercial applications. Starting base salary to 
$15,000 range with this department about to make DOS to OS 
conversion-Dallas. 
Several other outstanding Texas and Louisiana user client com­
panies in chemicals, petroleum, electronics, manufacturing, bank­
ing, DP services, etc. seek qualified programmers with 360 Cobol, 
Assembler, RPG, etc. 

Seismic/Geological 
Client company known for new technology has project leader 
opportunity for professional with well log analysis/digitization 
experience-to $19,000 range-Houston. 
Two, other highly respected client companies within separate seg­
ments of the geophysical/seismic industry seek professionals with 
programming and/or systems analysis expe'rience within this in­
dustry. Excellent opportunities in software systems programming 
with sophisticated hardware, customer systems enginee'ring, 
graphics/display software, development programming for new 
analysis applications, and geophysical data analysis, These com­
panies offer exceptional experience and Individual growth op­
portunities far exceeding most other companies, Salaries to 
$1 8,000 range-Texas and foreign. 

We are an established recruiting and consulting firm whose prime 
function I. to put ,capable professionals In touch with progressive 
manufacturing, .ervice, and consulting companies having excep­
tional employment opportunities. Senior and junior positions are 
available within the computer hardware and software function. 
of .y.tem. management, system. design/programming, marketi"g, 
Operations Research, and other associated activities a. well a. 
within claulcal engineering dl.clpllnes-EE, ME, ChE, etc. Our 
clients Include companies operating In a crOll-section of profitable 
commercial and .clentiflc actlvltle. In various domestic and Inter­
national location •. Each contact I. made selectively and held In 
.trlct confidence. Our client companies auume all placement feu. 
Send re.ume In confidence or request our resume form

l 
and our 

Hou.ton Dlrector-J. L. Gresham, BChE, MBA-will Ca I you at 
home one evening to dl.cuu your ,!peclflc o~lectlves and Interest. 
Post Oak Tower Houston, Texas 77027 622-1370 

CIRCLE 524 ON READER CARD 

YOU DON'T HAVE 
TO TAP A TELE· 
PHONE WIRE TO FIND 

'---I~ .... ,-==---tll 

OUT HOW YOU COMPARE 
WITH YOUR CONTEMPORARIES I , 

The Callahan Center, with offices in Philadelphia 
and California, has accumulated many facts over 
the past four years in placing computer profes­
sionals all over the country and ~verseas. We would 
like to share them with you. 

N ow you can determine exactly how you com:­
pare with your contemporaries. This FREE 1970 
edition lists typical backgrounds of professionals in 
the BDP field. This includes their year of gradua­
tion, a description of their experience, (including 
Machines, Languages, and Applications) , their 
present salary and bona fide offers. 

Find 'out 
where you etand. 

Write for thie 
free bo~klet now. FHEE '!J!J 

All of our services are employer paid. 

CIRCLE 529 ON READER CARD 

CJirustrated 
Com~uterCJ: '1YJfessionals: 

CYOurcareer is here. 
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We~re a company whose only (Starting salary from $J2IJOO fD $26/JOO ) 
product Is computer oriented. Even positions for people Joining us now. TECHNICAL DEVELOPMENT. 
our president Is a computer man. We need computer professionals Software development, software 

You as a computer professional 
will be In the mainstream of 
everything we do. You won't be 
"overhead". And we'll give you the 
chance to use all your computer 
experience, education and training. 
We also have the built-In stability 
of a captive market In the form 
of our large national parent 
organization. 

During the next two years 
we expect to quadruple our staff. 
And this will open up a number 
of key management and supervisory 

at various levels within the modification, hardware analysis 
following groups, each of which and configuration, communications 
reports directly to the president: and training. 

PLANNING. Long range If you have one to three years' 
computer planning (5 years out) experience or more In applications 
In data base development, programming, software systems 
applications, software analysis or systems engineering, 
and hardware. end your frustration by writing 

COMPUTER IMPLEMENTATION. in confidence" to: 
Short and Intermediate term Datamation Magazine 
systems planning, design and Box #E-4-1 
Implementation. 35 Mason Street 

Greenwich, Conn. 06830 
(AN EQUAL OPPORTUNITY EMPLOYER) 

·Our present employees know of this advertisement. 
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Man-Machine Simulation Models: Psy­
chosocial and Performance Interaction, 
by Arthur I. Siegel and J. Jay Wolf. John 
Wiley & Sons, Inc., New York, 1969. 191 
pp; $9.95. 

Simulation of engineering designs to 
establish optimum hardware configu­
ration has been utilized for many 
years, especially in the aerospace in­
dustry. These simulations have rarely 
considered the man portion of the man­
machine interface. Perhaps the impor­
tance of this concept has never been 
fully realized, although more probably 
it was ignored because the parameters 
describing human behavior are not 
readily ordered. However, the quantifi­
ca tion of human performance has been 
the subject of much study by engineer­
ing psychologists for the past 10 to 20 
years. 

As systems became more complex, 
and man was called upon to assume an 
interactive role with computers in the 
decision-making process, human fac­
tors specialists were pressed to provide 
more meaningful data. It has now be­
come essential that human perfor­
mance parameters be expressed in a 
form adaptable for inclusion in a com­
puter simulation program, in proper 
conjunction with hardware parame­
ters, to achieve the optimum man­
machine relationship for system de­
sign. 

While some success has been at­
tained in the quantification of human 
performance in the psychomotor area, 
little success has been realized in . the 
field of psychosocial parameters. Con­
sequently the interaction of psychoso­
cial and performance elements of 
human behavior rarely has been in­
cluded in system simulations, leaving a 
large area of system success essentially 
unanalyzed. 

Arthur Siegel and Jay Wolf have 
proposed an approach to the quantifi­
cation of the psychosocial-performance 
interaction that appears to have both 
the logic to satisfy engineers and the 
behavioral analysis to satisfy the 
psychologists. 

The first three chapters of the book 
introduce and develop the basis for the 
construction of a model for computer 
simulation of the psychosocial-perfor­
mance interaction. This model is suit­
able for the simulation of single or 
dual operator participation. In com­
mon with other digital simulation 
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models, it incorporates the essential 
hardware components of a system. 
However, it is unique in its inclusion of 
both psychomotor and psychosocial 
parameters, especially time-induced 
stress, proficiency, operator niorale, 
team decision-making and cohesive­
ness. Its success in the quantification 
of psychosocial efficiency and orienta­
tion enables this model to provide a 
valid indication of total system effec­
tiveness. 

One of the most difficult parameters 
to express in mathematical terms is 
stress. The Siegel-Wolf model does 
treat stress quantitatively and, further, 
is responsive to current psychological 
theory which suggests that stress, up to 
a limit, can act as an organizing agent. 
The quantitative definition of the 
stress function in the model is the ratio 
of how much work is left to be done to 
the amount of time available in which 
to do it. The stress threshold is defined 
in telms of data available from expe­
rimental studies, and the model pro­
vides for recognition of the operator's 
breaking point. 

The model is evaluated against data 
obtained empirically from the experi­
mental evaluation of four man-ma­
chine systems. Siegel and \-Volf con­
cluded that the model demonstrated 
considerable ability to yield "results 
which will help in making decisions 
regarding the potential of a given man­
machine combination." From the data 
presented, it appears that the model 
does have the potential for simulating 
the interaction of the selected psycho­
social and performance processes. 

In chapter four, the authors present 
basic psychological background mate­
rial for their second digital man-ma­
chine simulation model, which per­
tains to group performance. Unlike the 
two-man model, which was concerned 
with variables relating to short mis­
sions, the group model is designed to 
predict qualities of larger man-ma­
chine systems over greater time spans. 
Emphasis is placed on six basic quali­
ties: system efficiency as a function of 
crew size and mission time; crew mo­
rale and cohesiveness during the mis­
sion; time devoted to equipment re­
pairs; manpower time shortages by 
type of personnel as a function of crew 
size; proficiency of crew members; and 
man-hour loadings and overtime. 

The factors treated were selected 
from those which social psychologists 
determined to be most influential in 
their effect on the performance of an 
individual who is part of a closed so­
cial group. The model requires, as 
source data, an analysis of the equip­
ment in the system, the mission to be 
simulated, and the characteristics of 
the staff which will man the system. 
This analysis identifies the tasks re-

computer 
careers 

Should you base your career on 
just one interview? Make your 
choice Trom among several career 
positions! 

EUROPEAN and 

NATIONWIDE CHOICE 
N.Y., N,J., NEW ENGLAND, WASHING· 
TON, D,C., PHILA., MINNESOTA, 
TEXAS, HUNTSVILLE, FLORIDA, ARI­
ZONA, CALIFORNIA AND OTHERS 

Contact us if you have some e~perience 
or interest in any of the following: 

o Scientific 'Computation - Data 
Reduction or Numerical Analysis­
Unusual Outerspace/ Lunar and Ad­
vanced Programs 

o Software Development ---c: Lan­
guages, Compilers, Assemblers, 
Monitors or Sub-Routines 

o Real Time Systems - Message, 
On Line, Process Control 

o Systems-Planning, Design, 
Analysis of State of the Art Massive 
Data Handling of I.R. Systems 

o Technical Representatives­
Programming and Systems support 
to Sales 

o Digital or Logical Design 

o Management Sciences 

o Sales and Marketing 

Unique opportunities exist in the 
$9000-25,000 class for Managers & 
Seniors and Men who can accept 
management responsibility and pro­
fessional growth 

DIRECT SALES 
MARKETING 

HARDWARE & SERVICES 
TO $30,000 

All expenses are assumed by our client 
companies. 

Write. in confidence, including pres­
ent salary, acceptable locations or 
call (Collect) Mr. Nellissen (Area 
Code 212) PLaza 9-1720 

a: n 
aLBeRT. neLLIssen. Inc. 

Leading Consultants to Management 
, IfI the Data Processing Field 

510 MADISON AVENUE. N.Y .. N.Y. 10022 
CIRCLE SOlON READER CARD 
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We'll give you a job as an RCA systems 
programmer. A job that will help turn 
your thoughts into reality. You'll have a 
voice in hardware design. A variety of 
projects to test your intellectual flexi­
bility. A group of people to work with 
who speak your language. 

We'll give you goals that are sometimes 
definite, sometimes vague, but always 
stimulating. And, we'll give you rewards 
and advancement commensurate with 

your skills. 

Specific openings include: 

402 

System Analysts - You should have 
experience in shaping the architecture 
of a product; considering the trade-offs; 
and in finding the basic structure that 
makes the hardware-software interface 

tractable. 

Operating System I mplementors - If 
you have already been through a major 
software product cycle and are now 
ready for the interesting parts. In addi­
tion, there are openings for people 
with experience in input-output and 
data-management interfaces. 

System Analysts and Designers - Open­
ings for individuals who are interested 
in measuring, simulating, analyzing and 
testing the real performance of soft­
ware-hardware combinations, plus 
contributing to architectural design. 

CIRCLE 527 ON READER CARD 

Whatever your interest - programming 
or management - you should investi­
gate the wide range of opportunities at 

RCA Marlboro. 

Please send your resume to Mr. D. J. 
McPhee at RCA Computer Systems 
Division, Dept. 0-4, 200 Forest Street, 
Marlboro, Mass. 01752. We are an 
equal opportunity employer. 

nell 
COMPUTERS 
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Why shouldn't you 
enjoy more success 
in programmin~? 
'Thousands of programmers' '.' ,ook . to 
Wells for·. exceptional knowledge' of 
the programming mark~t. 

Want to see what we can do forjoll 
, -and. how . quickly we . ca,n ". h .. 'pyou 
get the Job you want? Simply fill out 
the c::oupOI1 belowq~ send us: your 
resume. or letter ,detailing .... your bac::k" 
ground, present status and •• du,. 
aspirations.We'lIlakeiJ fro,m t~ere.· 
You'Ube able to· breakoutof·t()clay·. 
situation, enter. new fiel~s thai offer 
more interestingwo~,learno.lter 
languages, .. repelve .,greater'fina,nclal 
reward, a~d takeo"'lnc~ea~edre. 
sponsibility.Yes, we've>dolle it for 
thousands . of .othe,r programmers .... 
Ylhynot you? . , 

Name ________________________ __ 

Home Address _______________ __ 

City & State ________ Zip ___ _ 

Telephone _______ ,home office 

Present Employer ________ _ 

Position ______ Salary $, __ _ 

Machines and Languages you know __ 

Job Preference:, _________ _ 

Geographic Preference: ______ _ 

Education (highest degree) ____ _ 

Wells Recruiting 
Systems, Inc. 

875 North Michigan Avenue, 
Chicago, Illinois 60611 (312) 664·8166 

170 Broadway, New York, N.Y. 10038 (212) 964·5566 
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quired for mISSIOn performance, and 
these tasks are introduced into the 
program for sequential simulation of 
crew performance. 

The computer is used for severa] 
calculations before the actual simula­
tion is begun. For example, the mini­
mum crew size is determined, and 
crew composition is fixed. Thereafter, 
simulation of crew operation is 
achieved by means of arithmetic oper­
ations on those tasks identified in the 
source data for the program, or from 
simulated equipment failures random­
ly generated in proportion to a speci­
fied failure rate associated with the 
subsystems. The simulation involved 
the time needed to perform the task, 
the group perfOlmance efficiency, and 
the adequacy of the simulated perfor­
mance. It is concluded when the crew 
size, initially selected as minimum, has 
reached the size which eliminates the 
requirement for overtime work. The 
output of the simulation program is 
recorded on magnetic tapes which can 
then be printed and analyzed. The 
fifth chapter presents a detailed dis­
cussion of the model and its features, 
keyed to a flow chart which provides a 
variety of illustrations of techniques 
applicable in general model buiiding. 

The concluding chapters of the 
book are devoted to sensitivity testing 
of the group simulation model to illus­
trate its internal consistency, followed 
by a description of the results of apply­
ing the model to an actual navy system 
to determine its predictive validity. For 
the sensitivity test, Siegel and Wolf 
conceived an underwater craft whose 
mission required long-term isolated 
alerts at stationary submerged posi­
tions. The operating parameters of five 
working stations were defined and 
several simulation runs were made, 
one of which was used as a standard. 
The results obtained in the major cate­
gories (crew efficiency, productive 
time, and number of failures) were 
clearly shown to be logical and in ac­
cord with group dynamics theory. 

The purpose of comparing an ana­
lytical model to an actual system is to 
test the model's prediction validity. 
Using actual data available during the 
real system planning stage, the model 
was run through a typical simulated 
mission and the results compared with 
actual system mission data. The pre­
dictions and observations compared 
very favorably, and most differences 
were not of such magnitude as to ren­
der the predictions ineffective. 

Siegel and Wolf properly conclude 
that digital simulation can provide an­
swers to questions that must be re­
solved early in the development of a 

DYDamic 
1970 

careers. 
And the 
salaries 

they 
command. 

source<:edp 

'-The source edp 
Computer salary survey 
& career planning guide 

Here is an up-to-the minute report on 
opportunities for computer professionals 
including new fields for career advance­
ment on a national and international basis. 
Plus the techniques and strategy of how 
and when to change positions. ·And for 
how much. (As high as $75,000.) 

It's in the all-new 10,000-word 1970 
Source EDP Computer Salary Survey and 
Career Planning Guide. Compiled and 
edited by the Source EDP Computer ex­
perts. To speed delivery of your free copy 
write or call your nearest Source EDP 
office. Or circle the reader inquiry card. 

Atlanta"';'William G. Barnett, 11 Corporate Square 30329, 
(404) 634-5127 

Chicago-Thomas D. Walsh,100 S. Wacker Drive 60606, 
(312) 782-0857 

Cleveland-Jack B. Sellers, Suite 200, 27310 W. Oviatt 44140, 
(216) 871-5966_ 

Dallas-Paul L Dillmer, 7701 Stem mons Freeway 75247, 
(214) 638·4080 

Detroit-Robert T. Stevens, 24500 Northwestern Highway, 
SJuthfield, Mich. 48075, (313) 352-6520 

Houston-George V. Dyer. 2300 W. Loop S. 77027. (713) 621·6070 
Los Angeles-Wayne B: Emigh, 3550 Wilshire Blvd. 90005, 

(213) 386-5500 
Minneapolis-Fred N. Anderson, 801 Nicollet Mall 55402, 

(612) 332·8735 
New Jersey, Union-Daniel A. Mickel, 2204 Morris 070&3, 

(201) 687-8700 
New York-Charles T_ Stern, 1414 Avenue of the Americas 10019, 

(212) 752-8260 
Palo AltO-Gordon f. Best, 525 University Ave. 94301, 

, (415) 328-7155 
Philadelphia-:-George P. Ramming, 1700 Market Street 19103, 

(215)665-1717 
St. Louis-Robert H. Trumbull. Suite 207. 130 S. Bemiston, 

Clayton. Mo. 63105. (314) 862-3800 
San Francisco-Richard M. Clark, 111 Pine Street 94111, 

(415) 434-2410 
Affiliates in the United Kingdom. 

Client companies assume our charges. 
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books ... 

large man-machine system. The inher­
ent variability of humans and their in­
consistent behavior make deterministic 
preelictioll of behavior unrealistic. The 
more reasonable approach appears to 
be that of computer moelels which al­
low for variable anel even erratic be­
havior. Continued progress of digital 
simulation of human behavior will de­
pend upon further developments in 
the related areas of theoretical psychol­
ogy, mathematical representation, and 
and computer programming methods. 
The present state of the art is well 
represented in the authors' work, anel 
use of their models during system de­
sign will he a useful tool to systems 
managers in achieving total system 
effectiveness. 

-JOSEPH STAHL 

book briefs 
(For further information on the books 
listed here, please write directly to the 
publisher mentioned.) 

A Guide for Software Documentation, 
prepared by DorpthyWalsh, Inter-ACT 
Corp., 1345 Ave. of the Americas, New 
York, N.Y. 1969. 160 pp. $16.50. 

This book contains 14 basic computer 
program system models that span the 
full range of software documenta­
tion. Point-by-point instructions enable 
readers to proceed systematically in 
the preparation of any computer soft­
ware and application manuals. The 
book may also be used in the creation 
of documentation standards. When the 
models are used properly, readers of 
documents based on them should be 
assured of completeness of content 
and logical development of informa­
tion, as well as the use of aids such as a 
guide to reading a typical document 
and a complete table of contents. 

Digital Computer Programming, by 
Peter A. Stark, The Macmillan Co., 866 
Third Ave., New York, N.Y. 1967. 525 
pp. $9.95. 

Designed for the beginning student, 
this text emphasizes applications to 
problems rather than the intricacies of 
particulat computer languages. Three 
basic types of languages are covered: 
machine language, symbolic assembly 
language, and problem-oriented lan­
guage. A major feature of this textbook 
is the variety of examples, which are 
completely worked out and include 
computer printouts and results. Thus 
the effect of each program instruction 

April 1970 

is immeeliately shown. The arrange­
ment of the material permits several 
possible approaches to teaching. 

Computer Evaluation of Mathematical 
Functions, by C. T. Fike, Prentice-Hall, 
Inc., Englewood Cliffs, N. J. 07632. 
1969. 227 pp. $10.50. 
This is a guide to the mathematical 
techniques employed· for coding the 
computer programs required to evalu­
ate such transcendental functions as 
sin x and log x. Content includes error 
in function evaluat~on computations, 
square-root and cube-root evaluation, 
reduction of argument range, poly­
nomial evaluation and approximation, 
rational-function evaluation, minimax 
polynomial and rational approxima­
tions, Ch~byshev polynomials and se­
ries, and asymptotic approximations. 

Management Techniques Through Sys­
tems, by Leslie H. Matthies. Systemation, 
Inc., Box 730, Colorado Springs, Colo. 
1969. 107 pp. $4.95. 

This simple, little (5" x 8") book pro­
vides 1-2-3 techniques for the man­
agement of systems. It includes sub­
jects such as motivation, administra­
tive training, and using time effec­
tively. 

The Market for Computerized Composi­
tion, by John W. Seybold. Computer 
Section, Printing Industries of America, 
Washington, D.C. 1968. 175 pp. $15. 
(Order from PIA Computer Section, 
5223 River Rd., Washington, D.C. 
20016.) 

Addressing itself primarily to printers 
and typesetters, this book also looks at 
the application of high-speed composi­
tion in computer centers that produce 
voluminous printouts. It cites a Gov­
ernment Printing Office study on the 
use of an electronic composing system, 
which purports to cut costs by a5 much 
as 40%. "As an example," it states, 
"20,000 copies of an 800-page com­
puter printout job would cost $11,305 
more to print and bind than it would if 
made only 480 pages-a reduction of 
40 percent in number of pages .... " 
Along with a reduction in bulk, which 
brings with it savings in the cost of 
distribution, the system also enhances 
quality and readability. 

Chapters cover composition systems, 
cost factors,' programs and program­
ming, the markets, and anticipated de­
velopments. The appendix consists of a 
list of computerized typesetting instal­
lations as of the end of 1968, samples 
of typographic style and quality pro­
duced by photocomp systems, and- a 
bibliography. The book itself was pro­
duced on a Fototronic crt. 

All fees, interview & relocation 
el(penses are paid by client 
companies. 

Send resume, brief letter or 
your business card, or circle 
reader service card. We will 
call you within 24 hours to 
discuss your interests. 

FREE INDIVIDUALIZED 
RESUME· 

I f you prefer, send for our 
"quiCk-form" applicant fact 
sheet. You will receive it by 
return. mail. When you have 
filled It out, simply return it 
to us, postage paid, and we 
will prepare an individualized 
resume for you which sells 
your resources and capabil· 
ities and emphasizes your ob­
Jectives In your career. 

o MANAGER, 
Logic Design . 

o MANAGER, 
Data Communications to 20K 

§ CirCUit. D. esign 12-16K 
Logic Design. 12-16K 
Memory 
Sys\ems Design 12·17K 

o MagnetiC 
Recording Techniques 13-17K o Systems 
Architecture. to 21K o Manufacturing 
Process Engrg. 

ASST. TECH. DIRECTOR 
Hardware & Software mil(. 
I nternational travel 
necessary. . to 35K+ 

o MANAGER. 
Software Development to 23K o Senior Programmer > 

360/50 & uP, COBOL, 
QTAM. . . . 11-16K o Programmer/Analyst 
360/30 & up, COBOL, 
BAL,. . . . 11-16K o Senior Specialist L 
360/30& up, COtsOL, 
BAL . . . . 13-17K 

RT Message Switching 
Systems . . . . to 18K 
Compiler Development to 16K 
Conversion Techniques to 16K 
Sort Techniques. to 18K 

Auto tion to 20K 

o STAFF GENERAL 
MANAGER 
Marketing/Sales & Distribution 
of mini computers 
base • to 60K+ 

PRINCIPAL LOCATIONS 

1 Militia Orive Lexington, Mass. 02173 

CIRCLE 518 ON READER CARD 
409 



CIRCLE 506 ON READER CARD 

The dreams of 
yesterday are the 
realities of today 
at Wards. 

We offer a future, not just a job. A place 
to grow creatively, intellectually and 
financially. The challenge of Sys~ems 
Design is alive and very much in need 
of your help. 

If you are a Programming or Systems 
Professional and you're loo~ing for a 
position that matches your ability, then 
stop looking. The career opportunities 
in our Corporate Systems Division are as 
varied and exciting as the hardware 
you'll be working with. Third generation 
computer systems, large scale computer 
systems ... the largest and finest data 
center in retailing. A chance to thi'nk 
and create and grow. If you demand 
more than the commonplace, come 
and get it at Wards. 

WRITE: 

M. K. Fenwick, Gorporate Systems Division, 

MONTGOMERY WARD Data Center, 

140 South State Street, Chicago, Illinois 60603, 

Call Collect: (312) 467-8708~ 

An Equal Opportunity Employer 
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Analysts 

Programmers 

$8,000 - $25,000 

Query our file' 

How many nanoseconds would you need to contact 2000 employers 
and compare your achievements with their requirements. 

COMPUTER PROFESSIONALS: 

"HOWARD LEVIN IS PROBABLY 

THE WORLD'S BEST QUALIFIED* 

EDP EMPLOYMENT AGENT" 

*MBA, Personnel manage­
ment; 5 years industrial per­
sonnel experience for a 
major electronics and com­
puter firm; 5 years hands-on 
computer programming and 
systems analysis experience; 
Director and placement 
counsellor for RSVP SERVo 
ICES since 1966. 

Our on-line position evaluation system can save you NOO by compar­
ing your qualifications and objectives with the opportunities available 
through our contacts with employers on an international basis and 
through our affiliations in 85 cities. 

His personal services are free and conven­
ient. Why settle for less? 

Send your resume including salary requirements and geographical 
preference to: 

Ray Alcorn, President 

SERVING . 
PHILADELPHIA, NEW JERSEY, NEW YORK 

CALL COLLECT· N.J. (609) 667·4488 (24 HOUR LIVE 
• PHILA. (215) 922-3993 ANSWERING SERVICE) 

PerSyst 
INC. 

540 Granite St., Braintree, Mass. 02184 

1821 University Avenue, St_ Paul, Minn. 55105 

9525 Georgia Avenue., Silver Spring, Md. 20910 

301/587-0303 

o~r send resume or e:o:e~~e~::e:o~f objective, salary, education, and 

HOWARD lEVIN, Director, Dept. M 
RSVP SERVICES R5V~ ONE CHERRY HILL MALL ISuit, 7141 
CHERRY HILL, N.J., 08034 

Recruitment, Selection, Vocational Training, Placement for Computer Oriented Companies 

CIRCLE 522 ON READER CARD CIRCLE 523 ON READER CARD 

PROGRAMMERS 
applications programming • software systems • systems design 
systems programming • management information systems The 

5-minute 
Name-----------Phone-_____ Date ___ _ 

Homeaddress _______________________________ ___ 
street city state zip 

resume. Present position & salary (Give job title and brief description of principal re­
sponsibilities-machines, languages, applications, etc.) 

Just between us, you may Professional experience in previous positions, and dates of employment: 

not make it alone in 
New York and Chicago. 

When the boss starts Specific field of interest, geographic and job preferences: 
reading resumes, he reads 

ours first. We know, because 
we placed the boss. Education (List highest degree first) 
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Mail this resume today to: 

DREW 
Personnel Placement Center, 160 Broadway, New York, N.Y. 10038 (212) 964-8150 

333 North Michigan Ave., Chicago, Illinois 60601 (312) 641-2580 
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the creative computer firm 

We at XDS anticipate unprecedented 
growth during the Dynamic 70's 

You are invited to join our professionals if you 
are qualified in any of the following areas: 

Operating System Programmer 

Language Processor Specialist 

Application Software Product Specialist 

Business System Analyst 

Business Application Programmer 

Software Quality Assurance Programmer 

Diagnostic Programmer 

Sales Support Analyst 

Interested candidates please contact: Mr. Ryan Cyr ... (213) 679·4511 

LOCAL INTERVIEWS CAN BE ARRANGED AT THE SJCC 

Xerox Data Systems Dept. OAT-A, P.O. Box 916, EI Segundo, California 90245 

An Equal Opportunity Employer 
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EXCLUSIVE! 
The unique personal and confidential relation­
ship we establish with you and our clients 
permits us to offer you outstanding job oppor­
tl.lI1ities, many not found anywhere else. If your 
potential or abilities are above average and you 
are 10Qking for a challenge, our unique service 
p~ovides 49 state and international coverage. 

OUR CURRENT TOP 3 NEEDS: 
1. SALES - HARDWARE or SERVICES 

Managers, Seniors, Juniors 
2. SOFTWARE DEVELOPMENT 

Compilers, 0/ S, Executives 
3. REAL-TIME SYSTEMS 

Time-Sharing, Process Control 

OTHERS - Junior to V.P. Levels: 

• Management/Computer Consulting 
• O.R. Management Sciences 
• Computerized Process Control 
• Management Information Systems 
• Systems Planning/Development 
• Business Systems. Programming 
• Applied Mathematics 
• Scientific Computation 
• Logic/Digital/Circuit DeSign 
• Software/Applications Packages 

SALARIES $10,000·$35.000 

Our clients assume all expenses 
Call collect or write in full confidence to 

George Kostecki 212/695·5214 
Director Career Development 

855 Ave. of the Americas, N.Y., N.Y. 10001 
5710 West Manchester Boulevard, 

. Los Angeles, Calif. 90045 
, Corporate Headquarters, Santa Fe, N. M. 

Joseph Albert, President 

Member ACM; Career Consultants in the EDP Field 
CIRCLE 500 ON READER CARD 
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The Medical Information Systems Division of Lockheed has immedi· 
ate requirements for experienced programming analysts. Work is in the 
area of real·time programming for hospital medical information and 
business office systems. 

Degree and minimum of three years' programming experience 
required. One year experience with hospital processes highly desirable. 

For more information regarding this advanced information systems 
organization write Mr. H. W. Bissell, P. O. Box 504, Sunnyvale, Cali· 
fornia 94088. Lockheed is an equal opportunity employer. 

LOCKHEED 
MISSILES & SPACE COMPANY 
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Market Manager 
COMMUNICATIONS TERMINALS 

A major small computer company with a 20% per year 
growth rate has established a "key man" position on 
its marketing team to identify market opportunities for 
terminal equipment. You will objectively develop the 
marketing strategy and intelligence for new 
products and software. 

A knowledge of the terminal equipment market is mandatory. 
You must have a working, knowledge of types of Bell System 
data communications services and facilities, as well as a 
knowledge of communications facilities from large and 
small processor manufacturers, relating to management 
information systems and applications. 

The position is in a desirable Eastern location. 
Our staff is aware of this opening. Send your resume and 
salary requirements in confidence to: 

DATAMATION Magazine 
Box E-4-2 
35 Mason' Street 
Greenwich, Conn. 06830 
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Baghdad By Th'e Bay 

San Francisco has long been one of the world's most exciting and most captivating cities. 
Virtually everyone who visits Her becomes an admirer. The City appeals to each person in a different 
way ... with an almost unbelievable variety of moods and attractions, and a wide range of surprising 

visual contrasts. 
San Francisco is a city of views; turn almost any corner and you'll find you're looking at the Bay. Or 
take a boat ride around the Bay to see dramatic views of the city. Your cruise will take you under both 

our bridges. 
San Francisco has one drawback-it's a hard place to leave. Luckily, Friden has arranged for the com-
puter professional to enjoy it as a fringe benefit. This City-By-The-Bay 
can be as close as your resume. Forward it to George R. Breathett, 
Systems Design & Development, 2350 Washington Avenue, San'Leandro, 

SINGER 
California 94577. Friden is an equal opportunity employer. 

FRIDEN DIVISION 

SYSTEMS FOR THE NEW GENERATION: Communication Analyst~ - Business computer communications and 
software; Applications Analysts - Computer systems analysis; Systems Programmers - Assembler and compiler 
development; Systems Writers _ Software manual development. ' CIRCLE 512 ON READER CARD 
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General Motors Research Laboratories make up part of the world-famous GM Technical Center, a 330-acre campus 13 miles north of Detroit and 
within easy driving distance of Michigan's leading universities and Michigan and Canadian recreational areas. 

Systems programmers! 

At General Motors, 
the future is your assignment 

The planning of tomorrow's 
larger and more complex information 
systems has created challenging op­
portunities for systems programmers 
atthe General Motors Research Labo­
ratories. These professionally satis­
fying pOSitions involve non-routine, 
in-depth work in the areas of soft­
ware development and extensions to, 
large scale computing systems. Re­
search areas include: 
• 05/360 ~VT. 
• Terminal oriented sub­

systems. 

• GE 400 conversational 
systems. 

• Virtual memory time-sharing 
systems. 

• Computer "etworks. 
Here, with the central re­

search staff of General Motors, you 
will be working at the outer edges of 
computer science with a small select 
group of colleagues. The contribu­
tions of the Laboratories' Computer 
Technology Department include the 
deveiopment of the computer world's 
first monitor system (announced in 

Mr. J. B. Sparhawk I Personnel Staff Engineer 

1956), its first operational computer 
graphics design system (DAC-I, an­
nounced in 1963), and three of its 
most advanced programming lan­
guages (DYANA, 1958, NOMAD, 1962, 
and APL, 1966). Extensive supporting 
facilities for your research include 
major computer systems such as the 
360 models 65 and 67. 

If you have a degree in 
math or the sciences, plus the inter­
est or experience to qualify for one 
of our excellent positions, please 
contact: 

DD~~GMR D 1920 
Q 1970 

GENERAL MOTORS RESEARCH LABORATORIES 
. Warren, Michigan 48090 I An Equal Opportunity Employer 
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---------------SEND US THIS 
MINI-RESUME: 
Name 

Home Address 

City _____ State ____ Yrs. of Experience __ _ 

I am considering making a change Yes 0 No 0 

Position desired: ________ ,Salary: $,-----

WE'LL SEND YOU: 
FREE Opportunities Bulletin listing salaries and descriptions 
of the best current EDP openings compiled by the nation's 
largest executive and professional placement organization. 
Check your present earnings against the going salary of the 
position you feel qualified to handle. (Our placements show 
that the average EDP professional is worth more than his 
current income.) 
Cadillac reaches out daily to every segment of industry, 
coast to coast, to keep ahead of new job opportunities ~ris· 
ing constantly in the fast-changing world of data proce;;slng. 
If the job you want isn't listed in our Monthly .Bull~tln, no 
organization is better qualified to help you find It-fast! 
Both the bulletin and our confidential service are free. 
Client company assumes all fees. 

LON D. BARTON, Presiderit 
CADILLAC ASSOCIATES, INC.* 
32 West Randolph St. Chicago, III. 60601 

Financial 6-9400 

West coast residents-contact: 
Lon D. Barton Associates, 3325 Wilshire Blvd. 
Los Angeles, California 90005 
(213) 385-9111 
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*"Where More Executives Find Their Positions Than Any· 
where Else In The World." 

~---------------~ CIRCLE 504 ON READER CARD 

$12,000 to $48,000 
move into upper brackets with 
OUR FREE CAREER ANALYSIS 
• PROGRAMMERS-ANALYSTS 
• SYSTEMS MANAGERS 
• EDP SALES/MARKETING 
• OPERATIONS RESEARCHERS 
• MIS DIRECTORS 
• Softwa re-Timesha ri ng-Conversi on 

Communication Specialists 

If you are not happy in your work-you are in the wrong position I 
Evaluate your career, with the help of our EDP-CAREER SPECIAL­
ISTS, and move. up to a better position. One telephone call can 
solve your problems for. the 1970's. Our staff is recognized by 
industry and individuals alike for bringing together the right per­
son and the right job. BRYANT EDp·SYSTEMS serves the best­
qualified Data Processors in the computer industry and in strictest 
confidence. Call collect 9 A.M. to 5 P.M. Every weekday or Saturday 
until Noon. 

Richard Ondre, Mike Dorn, and Dick McCarty 

(312) 726-5860 or 726-6232 

or send your resume to: 

Rick Adonis, President 

BRYANT EDP· SYSTEMS 
A Division Of Bryant Associates 

67 E. Madison, Suite 1608 Chicago, III. 60603 

Agency licensed 
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A new DECade begins. 
In Sales, Software Support, Engineering, Marketing 
and Programming, the DECade offers opportunity 
unmatched in the computer industry. Write today -
it could prove to be the dawning of a whole new 
DECade of individual involvement and -
professional satisfaction. 

Forward your resume, in confidence, to 
Mr. P. T. Koch, Supervisor, Professional Personnel, 
Digital Equipment Corporation, 148 Main Street, 
Maynard, Massachusetts 01754. 
Digital is an equal opportunity employer. 

Digital Equipment Corporation 
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CAREER MEMO 
To PROGRAMMERS/ ANALYSTS/ENGINEERS 

From EVERETT KELLEY ASSOCIATES, INC. 

If your present position lacks professional 
motivation ... ·NOW is the time to let us 
program your professional future ... 

Consult our staff of experienced sp~cialists 
who are at your disposal. They will open doors 
and arrange favorable interviews with selected 
clients. Utilize your total professional capa­
bility in: 

• Scientific Programming • Digital or Logic Design 
• Real Time Systems • Circuit Design 
• Software Dev~lopment • Commercial Programming 
• Operations Research • Mathematics 
• Applied Systems • Development Engineering 
• Systems Design • Communications 
• Consulting • Salesl Marketing 

Salary range: $8,000-$30,000. All expenses paid by 
client companies (fees, interviewing and relocation). 

Submit your resume in strict confidence, including 
salary requirements and geographic preference, 
directly to Mr. R. L. Keilholtz or Mr. Donald WaYlle 
or write for our composite resume form A. 

EV~;;~~!i;!.~!EY i 
1.2' So. Broad Street (Suite * ~ 0 0) 

Philadelphia, Pa. 1 Ci 10? 
Placement of Computer Professionals since Binac. 
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LOCKED IN­
. TO DULL PROGRAMMING! 
Exciting jobs and better pay in Programming are 
all around you these days. PARKER-FINCH can 
help you find the work you want to do - sprin~ 
you loose from monotonous routine and 
dead-end work. To have us open new doors to 
your future, simply send us your resume or call 
us today. Key jobs are waiting! 

I!J .. 
fMKER-FtB1 

576 FlnH AVENUE 
NEW YORK, N.Y. 10036 • (212) 765-6280 

Assoclates,lnc. 
CIRCLE 514 ON READER CARD 

419 



420 

• 
I 

oose 

Us. Surprised? 
Don't be. 
Chase Manhattan is one of the most exciting soft-

ware houses around. 
One of the largest, too. 
Large enough to need the best people there are. 
You, perhaps? 
You'd be working for the only bank chosen by IBM 

to be a field test site for GIS. 
We had researched information retrieval and data 

management systems for years, so we were ideally 
qualified. 

We coordinated closely with IBM experts, and now 
we participate in computer user group discussions, 
committees, and application workshops. 

Chase Manhattan doesn't just use software. 
We develop it. We innovate. We research. 
And we need people like you to help us do all these 

things. 
And when you work for us, we give you excellent 

fringe benefits, plus formal professional development 
courses that help you keep up to the minute in your 
specialty. 

Send your resume to Ron Flint at the address below, 
or call either Ron at (212) 676-3439 or Bill Oglesby at 
(212) 552-4676. . 

Call them collect. 
They'll tell you why Chase is called The Computer 

Bank. 

THE ~ .. 
CHASE .. , 

Member FDIC 

MANHATTAN 
BANK, N.A. 
1 Chase Manhattan 'Plaza 
New York, New York 10015 
An Equal Opportunity Employer 

The Computer Bank 
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EDP 
PROFESSIONALS 

• BAL, FORTRAN, COBOL, PL 1 
• REAL TIME, TIME SHARING 
• SOFTWARE DEVELOPMENT 
• SCIENTIFIC APPLICATIONS 
• BUSINESS APPLICATIONS 

If your interest and ability is in any of these areas 
-our interest is in you! Consult with our Phila­
delphia Dunhill Staff! We are the EDP Specialists 
in an organization that covers the U.S. and Cana­
da with 84 locations. Send us your resume, salary 
requirements and geographic preference in con­
fidence. All costs absorbed by client companies. 

Write to T. P. Halfpenny 

BUDlail1 
of PHILADELPHIA, INC. 

Broad & Locust Bldg 
1405 Locust Street 

Philadelphia, Pa. 19102 
(215) 546-6400 
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EDP SEARCH 
SHOULD YOU CONSIDER A CHANGE? 
MOST PROFESSIONAL EDP PEOPLE DO. 

HERE IS WHY FOX-MORRIS IS 
THEIR FIRST CHOICE: 

A recognized staff of professional experts offering LOCAL, REGIONAL & 
NATIONAL COVERAGE through our direct branches (Phila., New York City, 
r~~n~~~.n & Wilmington) as well as coast to coast coverage throughout 

Completely confidential service. 
Unparalleled contacts with industry based on years of successful results. 
Professional resume evaluation and career guidance • 
Client companies assume employment costs-including interview ex­
pense, relocation (if necessary) and search fee. 
SEND RESUME DIRECT, OR CIRCLE NUMBER ON READER CARD. 

_ All replies to J. J. Shields: 

III fox-morris associates / personnel consultants 
1500 chestnut street I phila pa 19102 / (215) 561-630C' 

nlher offices fie\.-\ yo~k wllmlnqton or,Pceton 
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the*forum 
The Foru~ is offered for readers who want to express their opinion on any aspect 
of information processing. Your contributions are invited. 

THE 
COMING NUMERICAL 
CRISIS IN COMPUTING 
Maybe the "consumerism" movement 
should turn its attention now to the com­
puter industry. Or maybe what the in­
dustry needs is its own private con­
sumerism movement. There's certainly 
plenty of scope for such a movement. 
Take the question of numerical accu­
racy as one, important example. 

Now everybody knows computers 
are good at "number ~runching.i' It's 
one of the fundamental myths of com­
puting. Thot's right, I said "myth/' be­
cause, while computers are fast, all 
right, they're not always accurate. And 
the accuracy of numerical results is a 
problem that's plagued computer users 
from the very beginning. 

Notice I'm not talking about preci­
sion. You can't expect 18-bit ac.curacy 
from a 16-bit machine. But it does seem 
reasonable to expect 12-bit accuracy 
from such a machine, especially as the 
result of a relatively simple calculation. 

We've all heard horror stories on this 
general theme. like the trigonometric 
subroutine that was heavily used for 
years at one installation till they did 
some benchmark tests in picking a new 
computer and accidentally found it 
gave completely spurious results for 
some values of its argument. Or the bug 
in the floating-point multiplication al­
gorithm permanently wired into the 
hardware of one popular computer. Or 
the study that was done to find the most 
accurate linear equation solver, which 
concluded they were all lousy. 

Such stories have always been with 
us, but it seems to me recently they've 
been rising to a crescendo of outrage. 
We could even commission Ralph 
Nader to write a book about it, called 
"Inaccurate At Any Argument." 

Now maybe the manufacturers' nu­
merical subroutines and wired algo­
rithms haven't been getting any less 
accurate over the years, and it's just 
that more people are using them and 
finding errors. But this is all the more 
reason for the industry to take some 
positive action to ease what might 
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eventually be called "The Numerical 
Crisis in Computing." 

Well, all right, what can be done? 
Do we need some standards? A testing 
lab? A manufacturer's accuracy oath? 
A new committee? Some more litiga­
tion? Or what? 

Elsewhere (SIGPLAN Notices, Oc­
tober, 1969) I've called for long over­
due action to establish an American 
National Standard for Numeric Conver­
sions in Programming Languages. But 
that's just a tiny part of the problem. 
Besides, setting the standards is rela­
tively easy. It's determining how well 
the products meet the standards that's 
hard. 

Dick Canning (in EDP Analyzer, De­
cember, 1969) has called for -,(olunteer 
efforts to tackle a whole host of press­
ing problems, including the software 
certification problem. He suggests an 
independent software certification lab 
might be set up along the lines of the 
Underwriters' Laboratory. 

I think this is a good idea, but I also 
think certification of all commercially 
available software is just too big a job 
for anyone group. So what I'm ~alling 
for is an independent, nonprofit, Nu­
merical Certification Laboratory, sup­
ported by competitive pressures, like 
the Underwriters' Laboratory, from fees 
for testing manufacturers' products. In 
this case, the testing would determine 
that the products meet minimum stan­
dards for numeric accuracy. Of course, 
until algorithm-proving techniques ad­
vance tremendously, it would be under­
stood that such certification could not 
guarantee complete accuracy for all 
arguments, any more than a UL label 
guarantees complete safety under ·all 
conditions. 

Where can we look for leadership in 
establishing a Numerical Certification 
Laboratory? From user groups? Profes­
sional groups? Industry groups? The 
government? 

The computer users' groups have 
been grappling with this problem for 

years without appreciably denting it. 
Depending as they do on part-time vol­
unteers, they lack the resources to 
tackle a job of this mag!1itude. And the 
professional groups face the same situ­
ation. After all, what would you esti­
mate to be the cost of certifying that the 
typical scientific subroutine package 
meets some minimum standards for nu­
meric accuracy? To do a good job of 
this is often more costly than the manu­
facturer's original testing-which is one 
reason why it's needed. 

We can't expect the Business Equip­
ment Manufacturers' Association to 
take the lead in this either. There's no 
profit in it for the computer manufac­
turers, so long as they can all avoid it 
together. Besides, BEMA has just shot 
its all too meagre wad-and it has the 
same funding problems as the UN­
moving from New York to Washington. 

So that leaves the federal govern­
ment, and here's where I suppose I'll 
lose at least some of my readers, but 
what else is there? The user and profes­
sional groups are too poor and the 
manufacturers are too short-sighted. 
Besides, only the government can 
supply the initial economic pressure 
nee,ded to make the hardware and soft­
wa~e vendors pay the high cost of nu­
meric certification, by making it a 
federal irformation processing stan­
dard that no hardware or software 
product can be brought into the federal 
inventory without such certification. 

If you're still with me, you may be 
wondering how you can help advance 
this cause. Should you write your Con­
gressman? Herb Grosch? Ralph Nader? 
The Secretary of Commerce? Your local 
IBM salesman? 

Let me confess I don't have a bril­
liant, detailed plan of action, and I'm 
not even persona lIy concerned with the 
problem since I'm primarily interested 
in nonnuemric computation. But I do 
have at least a tentative plan of action, 
and you can help. 

Send me your numeric horror stories, 
care of this magazine, documented as 
thoroughly as possible and comment­
ing on the chaos caused, and I'll see 
that your stories are used as ammuni­
tion in the battle to establish a Numeri­
cal Certification Laboratory. Maybe 
we can get the Computer Science and 
Engineering Board of the National 
Academy of Science to recommend this 
to the Commerce Department, and 
maybe we can convince Commerce 
Secretary Stans to ask Congress for 
some money, and maybe ... 

. -CHRISTOPHER J. SHAW 
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The System of the 70~s­
THE NEWREALITl 

Mass production-you can buy a Systel 
21 terminal for as little as $1,872. 

Multimedia terminals produce tape, cal 
tridge, card and on-line input. 

Microprocessors let you perform man 
computer functions off-line. 

Zero-defect computer tape input systel 
lets you record data anywhere-withol 
environmental controls. 

Black and white, and color video di: 
plays provide fill-in-the-blanks forma 
ting so anyone can prepare and veri' 
computer input. 

'\:;>* :bl Desk-top printing robots prepare forma 
ted hard copies from tape, card, ca 
tridge or computer input. 

\)l!'ti :lld Batch-transmission and unattended 01 

eration features allow automatic pollin 
of remote locations. 

\.)1B Low-cost VIATAPE Banks provide digit 
filing systems with automatic search an 
retrieval-can be used anywhere. 

'\::';7vr1h/ Under-$5,000, general-purpose, 4-K, te 
minai-oriented computer provides 10\ 

I 

cost processing power wherever it, 
needed; 8-K version sells for und, 
$10,000. 

LSI/MOS reliability. 



Distributed Data PI*oeessing 
AND ITS SIGNIFICANCE 

fhe applications detailed on the next few 
Jages would not be practical if it weren't 
:or Distributed Data Processing, the new 
:echnology developed by VIATRON. 

Present-day data management systems 
:ire oriented to the giant central processing 
.Jnit in the computer room. This orientation 
las precluded using computer logic for 
3veryday data communications, manage­
nent and processing. 

The new technology has created data 
itations and computers that everyone can 
Jse. That can be placed in any environment. 
~nd, that you can afford to put on every 
jesk where data originates or is used. With 
his new technology you can build systems 
hat parallel - rather than divert - the 
;hannels through which information must 
low to make decisions and keep records. 

These new systems are something that 
Jeople can touch, see and work with to 
landle the problems that are on their desks. 

Jistributed Data Processing 
Distributed Data Processing, as the name 

mplies, distributes computer logic to those 
)Iaces where it is needed instead of trying 
o funnel everything through a remote com­
)uter room. 

Data is processed as it is gathered 
through the use of logically programmed 
System 21 terminals. Inexpensive System 
21 computers add the middle management 
dimension to the system, freeing the central 
processing unit for the big jobs it was 
designed to do . 

The hierarchial approach of Distributed 
Data Processing is completely flexible. Like 
a human organization it can be built a part 
at a time - organized to reflect the charac­
teristics of a particular business. 

You can start today. 
Your VIATRON dealer can show you how 

you can build the Systems of the 70's to­
day. He has a staff of highly-trained and 
experienced systems analysts who can 
show you how System 21 can not only cut 
your data processing costs but produce an 
immediate, measurable return on invest­
ment. 

So why wait until tomorrow? Look at the 
specific applications suggested here, study 
the detailed descriptions of the com­
ponents and configurations made possible 
by the new technology and then give your 
dealer a call. 
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The I-eeeiving system 
()f the ,()~s 
The man on the receiving dock is faced with feast or 
famine. Either there are no trucks coming in or all the 
docks are filled and other trucks are waiting their turn. 

Today's receiving problems 
In periods of feast, receiving dock personnel are a har­

ried lot. They must match the truckers' shipping papers 
to copies of purchase orders sent to them by the purchas­
ing department. 

One truck may contain material that is covered by many 
purchase orders. 

Part numbers on the purchase order must be checked 
against the received material. The quantity ordered must 
be checked against the quantity stated on the shipping 
papers which in turn must be checked against the actual 
quantity received. 

Getting the job done 
Even if everything is in order, the job isn't done. Paper 

work has to be generated to notify purchasing and 
accounts payable. Partial shipments require additional 
paper work. Finally a travel card must be prepared before 
the material can be moved. All this time things are be­
ginning to Dack up. And, if receiving personnel try to 
work faster, errors increase. 

There are several possible solutions. Add more receiv­
ing docks and more people. Attempt to schedule the 
arrival of vendor trucks. Or, reduce the amount of work 
required to receive material. 

The benefits to you 
System 21 reduces work load and errors by automati­

cally matching shipping papers and purchase orders, by 
generating travel cards, and by automatically producing 
the data required for accounts payable and purchasing. 

The 
ine()ming insllceti()n 
system of the 'O~s 
Incoming Inspection has the responsibility for testing 
material received from vendors to make sure that it 
meets the specifications required by manufacturing. Each 
of the thousands of different parts received has its own 
t,,<'t nrnrt>rillrp!=: Findina the correct test procedure, per-

forming the necessary mathematical calculations, and de­
termining what to do next requires most of the inspector's 
time. This limits the amount of material he can inspec' 
and therefore raises the cost of inspection. 
Cutting control costs 

The 2150 Incoming Inspection System performs thOSE 
routine tasks for the inspector. 

All procedures are recorded on VIATAPE. The prope 
one is selected by the computer upon entry of part numbe 
from the travel card. 

Sampling methods 
In tests using statistical sampling procedures, th 

inspector enters the part number and the quantity receivec 
The 2150 specifies test lot size, tells the inspector ho' 
to select samples, and leads him through the test. 

If a part fails, the computer notifies the inspector an 
prints out a rejection notice for the purchasing depar 
ment on the printing robot. 

If calculations are required, test data is entered throug 
the keyboard by the inspector. Results are displayed 0 

the terminal. 

Printed results 
As the computer is leading the inspector through th 

procedure, it is also generating a VIATAPE recording c 
each test. Test history reports are generated by the corr 
puter and printed for quality assurance engineers. 

Failure rates by part number and vendor, shortcoming 
of the testing procedures, and adherence of the inspectc 
to the procedures are easy to check. 

New test procedures can be installed instantly by di~ 

tributing new VIA TAPES to replace the out-dated pre 
c~dures. 

The 
stoelu-oom system 
()f the ,()~s 
Stockrooms simply cannot justify the use of expensive de 
processing systems to keep track of inventories. Wha 
needed is a low-cost, easy-to-operate system that involv 
a minimum amount of work. 

Verified transaction records 
VIATRON provides a system that allows simple transc 

tion entry with verification, immediate updating of balanc( 
inquiry processing and automatic reordering. 

Incoming stock is posted by reading the punched tra' 
card that accompanies it. The stock clerk then adds t 
transaction code and storage location. The travel card 



STOCKROOM 

aved for use in subsequent transactions, such as file 
lquiry and inventory withdrawals. 

·he job to be done 
The 2150 is dedicated to performing four 13tockroom 

Jnctions: 
1. File update: receipts and withdrawals. 
2. File inquiry. 
3. Reordering. 
4. Inventory reporting. 

fork load reduction 
Stockroom paper work is eliminated. Real time opera­

ons are made possible without adding a teleprocessing 
'ont end to the central computer. At the same time, the 
lad on the central computer is reduced since it is no 
mger used to handle day-to-day stockroom inventory 
roblems. 

fhe purchasing 
iystem of the ,O~s 
ystem 21 allows purchasing agents to remain in complete 
Jntrol of all data for which they are responsible-control 
hich extends from the keying of input to the automatic 
reparation of purchase orders and transaction tapes to 
3 used by other departments. 

ontrol of paper 
All decision-making is left to the pur~hasing agent. Sys­
~m 21 is simply a tool which helps control the massive 
)w of paper work associated with the purchasing opera­
In. It files and reports data, and it frees the purchasing 
Jent to do the job he was hired for-make decisions 
hich save you money. 

perations sequence 
The operation begins with the receipt of material re­

Jests. Departments, like manufacturing, having a large 
Jmber of requests may submit them on VIATAPES pre­
Hed on their own System 21 units. Other requests may 
~ submitted on paper fo'rms. 
In the purchasing department a System 21 robot lists 
I material requests received on VIATAPE producing 
ultiple copies for distribution to all purchasing agents. 
Each agent takes the list and selects the items for which 

~ is responsible. To those items he adds the vendor code, 
lipping instructions, payment terms, billing instructions, 
quisition number and other needed information. 

Purchase order presentation 
The list is then given to a System 21 operator who pre­

pares the purchase order. She enters the vendor code and 
the additional information required. Fixed vendor data is 
extracted from the vendor file stored on VIATAPE. The 
2150 computer inserts the appropriate control characters 
to format the printout. Upon command from the operator 
the entire purchase order is printed. 

The factory data 
collection system 
of-the 70~s 
The key to production control is knowing what's happening 
on the floor. What jobs have been completed. What jobs 
are being worked on. What jobs are on schedule. What 
jobs are behind. 

Until now, scheduling of production has been hampered 
by the lack of timely input. 

Data collection at its source 
Most of the data collection and feedback equipment that 

has been tested on a factory floor to date has been un­
successful for· several reasons. It has been difficult to use, 
too expensive, too delicate for the factory environment. 
System 21 offers an excellent solution for factory data 
collection. It overcomes all the problems listed above-it 
is easy to use, it is very inexpensive, and it is designed to 
operate in a factory environment. 

The unit card reader enables production workers to pick 
up job numbers, part numbers and other data from the 
travel card that accompanies jobs through the production 
cycle. 

The information you need 
Upon completion of a particular job, the travel card is 

read into the System 21 terminal and displayed on the 
video. Variable information, such as employee number, 
quantity produced, and quantity scrapped, is entered 
through the keyboard. After visual verification, the data is 
transmitted to a 2150 computer. 

System flexibility 
An advantage of the VIA TRON System 21 is that it ' 

allows each terminal to operate independently. In the event 
of a system failure, each terminal can be placed in a 
standby mode-there's no need for a backup system. 

The foreman or operator would follow the usual pro­
cedure, but instead of sending data to the computer, he 
would record it on VIATAPE. When the system is restored, 
the data stored on VIATAPE is batch transferred to the 
2150. The computer then edits all the transactions on a 
batch basis and responds to the transmitting terminal, 
telling the operator which entries must be corrected. 

Keeping on schedule 
The VIATAPE recorder that's part of the terminal also 

serves to record both the data on the travel card and the 
data entered on each job so the foreman has a complete 
transaction record at the end of the day. This enables him ~ 
to check the completed jobs against schedules issued to ~ , 
him by production control. q 
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The engineering 
computation system 
of the 70's 
The engineer is faced with a constant need for computa­
tion. Slide rules are inaccurate and slow, centralized com­
puters are inaccessible, time sharing is too expensive. 

A personalized computer 
The answer is his own computer that is fast, accurate, 

and less costly than time-sharing. The answer is a System 
21 computer. 

It has a powerful instruction set. Triple word precision 
arithmetic-up to 48 bits long. Inexpensive mass storage. 
Input/output 10 times the speed of paper tape, and the 
ability to support multiple System 21 terminals located 
throughout the engineering department. With video dis­
plays, hard copy, and tape storage capabilities. 

Program preparation 
The engineer prepares his source program at a System 

21 terminal operating in an off-line mode and records it 
on VIATAPE. When the program is complete, the engineer 
inputs his program to the 2150 computer where it is 
compiled and assembled to produce an object program 
VIATAPE. 

, Data output 
To execute a program, the object VIATAPE is loaded 

into core and the engineer uses his terminal in an inter­
active mode to input data and receive output on his display 
or on VIATAPE. 

If hard copy is desired, a System 21 printing robot can 
be interfaced with the terminal to produce completely 
formatted reports and graphs. 

DRAWING FILES 

r[~·~J~~~J~r'c~~~ .... __ ---.1:::::10!illE<l!ill1 
I L_==i·,::~ .. _J .... . :: . 8J [J GJ GJ . 

I ~ tr-.... '" ,·~·.:.;-~.'.l 
II D~D [ .. 1[- j I 
~ -+L---:rn.-'-.--_.J 

1==.=:-::::: ..... _.=::: .... = .... =_._._._.=_ ... _=_ .. _=. __ .... =._ .~.=,,_ .. J:. 

The drafting records 
control system 

,. of the 70's 
It's a fact that duplicate drawings are constantly being 
created in the drafting departments of most businesses. 
Why? Because it's easier, and faster, to create a new 
drawing than to find an old one. Cross index filing systems 
are almost impossible to maintain manually. Consequently, 

drawings are usually filed by drawing number or date 
sequence that has no relationship to the part. This filing 
system results in duplicate drawings and the assignment 
of new part numbers to items that are already used in the 
business. So, the drawing file grows and costs mount­
for filing space, for drafting labor, and for duplicate inven­
tories resulting from the same part being assigned multiple 
part numbers. 

Save by cutting out duplication 
System 21 solves these problems and lowers costs with 

a 2150 computer and System 21 terminals. Drawing num­
bers and commodity codes are recorded and cross-indexed 
on VIATAPES. 

To review drawings of stainless steel bolts, for example, 
the draftsman or designer keys in the appropriate com­
modity code and the computer retrieves drawing numbers 
and descriptions for all existing bolt drawings. The drafts­
man then pulls the selected drawings to see if one is 
appropriate. 

All-around filing system 
System 21 is also used to store where-used files so that 

an engineer can quickly measure the impact of proposed 
design changes. 

Keeping track of engineering change notices is also 
simplified with System 21. A periodic listing of impending 
engineering changes sorted by their effective dates is an 
automatic by-product of the system. 

I The sales inquiry and 
I order system of the ,O'~ 
I Sales orders and inquiries originate in the field-not in 

the home office. But information must get back to the 
home office, accurately and quickly. Therefore, the sales 
inquiry and order system must be data entry and com­
munication oriented. 
Speeding up the data flow 

System 21 provides both capabilities at affordable 
prices. A VIATRON 2150 computer with 'a bank of VIA­
TAPES and with System 21 terminals is a powerful order 
entry and communication system. The VIATAPES contain 
customer names, shipping addresses, billing addresses 
and other fixed data. 

Handling purchase orders 
As purchase orders are received, a clerk at one of the 

terminals keys the customer identification and the variable 
data from the order. The 2150 automatically searches the 
VIATAPES to obtain fixed customer and product data and 
then generates on the printing robot a written confirmation 
statement for the customer. A transaction record for each 
order is stored on VIATAPE. 

Ease of communications 
At the end of the day, the order records are batch trans­

mitted to the home office- over standard telephone lines. 
The orders are received by the home office computer or by 
a System 21 terminal with a zero-defect computer-com­
patible tape recorder. 

Inquiry response 
Customer inquiries would be handled by System 21 

terminals equipped with communication adapters. When 
an inquiry is received, the salesman or sales clerk dials 
the home office computer and enters the appropriate 
inquiry. The response is immediately displayed on his 
terminal. 
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The warehouse 
invenlory syslem 
orlhe 70's 
The critical data management problem in a warehouse is 
keeping the information system current with the physical 
system. All records and files should reflect actual 
inventory. 

Keeping up with inventory turnover 
When the information system falls behind the physical 

system, additional inventories must be carried in order to 
avoid out-of-stock conditions. 

Easy-to-use System 21 terminals allow warehousemen 
and stock clerks to record transactions when and where 
they happen. 

Input flexibility 
Transaction records stored on VIATAPE are collected 

periodically from each terminal and converted to either 
punched cards or computer-compatible tape for process­
ing by the central computer. If the warehouse is located 
on the same premises as the computer center, the mag­
netic tape or cards can simply be hand carried to the 
computer. If the warehouse is in a remote location, a 
System 21 terminal is equipped with communication capa­
bilities so that it can transmit the day's transactions back 
to the computer center using standard telephone lines. 

MANAGEMENT 
INQUIRY 
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Corporate 
management 
system of-the 70~s 
There's a lot of information about sales, production, 
project status, budget performance, and financial state­
ments in the corporate data base-information that is 
needed by top management to make daily business 
decisions. 

System 21-the same system that helped create the 
data base, and keeps it up-to-date-gives managers 
immediate access to all information. The same informa­
tion that first-line management is using-not watered­
down or disguised summary reports prepared when it's 
too late to take effective action. 

Getting data where it's needed 
System 21 terminals can be placed on the desk of every 

manager giving them a direct line to the corporate data 
base. Better yet, the terminal may be placed on the 
secretary's desk and a remote display placed on the 
manager's desk. Now she initiates computer inquiries just 
as she would a phone call, and the responses appear on 
the manager's display in color. If hard copy is needed, it 
can be produced automatically on the secretary's type­
writer. 

System 21 helps take the guesswork out of decision­
making. It's the modern management tool-the standard of 
the 70's. 

DATA PROCESSING 

Dala processing 
in the 70's 
THE OPERATIONS LIBRARY 
The security and integrity of data stored on tape and disk 
volumes is of vital concern to the management of corpora­
tions using data processing equipment. The task of cata­
loging and controlling the distribution of such volumes is 
monumental. It requires 100% accuracy. If the wrong tape 
or disk is used for a particular processing task, the con­
sequences are catastrophic. 

More for your money 
A 2111 data management terminal with printing robot 

and unit card reader is a low-cost, highly effective tool for 
preventing such a catastrophe. 

The unit card reader reads fixed data such as serial 
number and volume number from a library card. The key­
board tets the library clerk enter the borrower's name, due 
date and other variables. 

Updating card files 
The printing robot creates labels and volume assign­

ment and inventory lists. The card reader/punch adapter 
is used to produce new library cards. 

THE SYSTEM 21 ROOM 
In the modern counterpart of the tab room, System 21 
saves you money, time and noise in your key entry and 
media conversion operations. 

Faster data throughput 
The 2111 terminal performs all the functions of the key­

punch and key verifier, offering you more throughput, 
visual verification, key verification and error-free recording 
on VIATAPE. With System 21 you can produce error-free 
computer-compatible tapes and punched cards automati­
cally. 
Support for the central system 

In addition, System 21 performs the functions needed 
to support a total data processing system. The 2150 
computer with a bank of VIA TAPES is used to duplicate 
format and program tapes needed throughout the cor­
poration. A 2111 is used to pool VIATAPES from remote 
terminals on to error-free, computer-compatible tape. The 
printing robot is used to generate reports from VIATAPES 
prepared at remote locations. The 2111 and the unit card 
reader are used to convert readable documents to 
VIA TAPE. cards. or comouter-comoatihlp. t::.np. 
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PAYROLL 

PAYROLL 

tSL@C~\ 
~ 

t8J 
When you think of payroll, you think of your weekly check. 
But issuing checks is a routine job for today's computers. 
The problem facing the payroll department is how to keep 
the information in the computer up to date so that checks 
are issued correctly. 

The old way 
In the 60's this meant filling out form sheets for changes 

in employee records such as address, pay rates, number 
of dependents, and department. The form sheets were 
then sent to the keypunch center for punching and key 
verification, then to the tab room for sorting. Unfortunately, 
this multiple handling of the data caused errors and delays 
in updating the computer files. Result-inaccurate checks. 

A system for today 
But, now it's the 70's and System 21 has changed all 

that. No more form sheets, no more keypunch, nor key 
verification, no more tab room-no more delays. 

Using System 21 data management stations in the pay­
roll department, changes are entered and visually verified 
by a payroll clerk who understands the information - not 
by a keypunch operator who doesn't. Data is then recorded 
on computer-compatible tape ready for processing by the 
computer. 

ACCOUNTING 
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ACCOUNTING 
Each accounting entry must be prepared by an accountant, 
coded by a clerk, keypunched, key verified, sorted, and 
finally sent to the computer. 

No duplication of input 
System 21 eliminates this multiple preparation cycle 

and its inherent delays by permitting the clerk who under­
stands the data to record it directly on error-free VIATAPE. 
Transactions are entered through the System 21 keyboard 
using the fill-in-the-blanks technique which displays all 
format words and keyed data on the System 21 screen. 
After visually verifying her entry, the clerk records the 
transaction record on VIATAPE. 

The VIATAPES are then automatically converted to 
punched cards or computer-compatible tape for processing 
1- ... .&.1... ___ -.. .... II+nr 

On-line calculations 
System 21 computers provide computational capability 

for the many calculations required in accounting. For 
example: the 2150 computer can calculate return on invest­
ment, perform cash flow analyses, compute depreciation 
schedul.es, or determine interest payments. Results of 
these and other calculations are displayed on the System 
21 terminal and printed by the printing robot when hard 
copy is desired. 

SYSTEMS 
AND 

PROGRAMMING 

Getting computer time is the programmer's biggest prob­
lem. System 21 terminals bring the computer room to the 
programmer's desk by giving him direct access to a large 
computer through the 2150's selector channel interface. 

Program preparation and editing is done without tying up 
the central computer. When the programmer is satisfied 
with his source program, he initiates remote job entry 
through the 2150 to the central computer where an on-line 
debugging system permits compilation and testing of the 
program. 

He obtains current listings using his System 21 printing 
robot. His programs can be stored on VIATAPE cartridges 
in his own desk drawer. There are no cards to carry around 
or drop. No source data to be clobbered by an operations 
error. And, no time lost waiting for keypunching and 
machine shots. 

The applieations for 
the system of the 70's 
are limited only 
by your imagination 
Advertising Media Analysis 
Traffic Control 
Secu rity Systems 
Law Enforcement 
Retail Sales Systems 
Medical Records Systems 
Personnel Records Systems 
Teaching Aids 
Cost Analysis 
Estimating 
Insurance Planning 
Hospital Billing Systems 
Income Tax Collection 
Service Bureau Communications 
Utility Billing Systems 
Brokerage Record Maintenance 
Ticket and Reservation Systems 
Mail Order Processing 
Dispatching 
Mail Order List Maintenance 
Subscription Processing 
Educational Records 
Voting List Maintenance 



SYSTEM 21-The hardware of the 'O~s 
The 2111 
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The 2111 Microprocessor is an LSI/MOS component 
which provides the storage and control logic functions for 
the expanded System 21 data management station-a 
desk-top station capable of performing the many routine 
batch processing tasks which currently overburden your 
central computer. 

The 1024 12-bit word Read-Only Memory houses hard­
wired microprograms equivalent to a general-purpose 
computer's software. The microprograms initiate auto­
matic input and output operations and interpret data 
entry, reformatting, editing, error correction, visual and 
key verification, tape searching, and peripheral control 
programs. 

The 2111 also provides a 400-character dynamic storage 
which is divided into five directly accessible areas. 

The Read Record holds previously processed data out­
put from the microprocessor. 

The Write Record is used for data entry and process­
ing. As data is output to a tape or data channel, the con­
tents of the Write Record are transferred to the Read 
Record. 

The Master Record displays fixed information and 
format words which assist the operator in data entry and 
processing. 

Control Records 1 and 2 contain program control func­
tional specifications referenced by the microprocessor. 

FUNCTIONAL CAPABILITIES 
Microprocessor functions can be controlled either manu­

ally through the keyboard and control panel or auto­
matically by the microprocessor control record. The con­
trol characters recognized by the microprocessor are listed 
below: 

U - the keyboard is set in the upper shift position 
L - the keyboard is set in the lower shift position 
D - the field from the Read Record is duplicated into 

the selected record 
M - the field from the Master Record is duplicated into 

the selected record 
S - the cursor is skipped to the beginning of the next 

field 
Z - the numeric field thus identified is right-justified 

through the insertion of leading zeroes 
I - the next record is input immediately without out­

put of the record currently being processed 
0- the record currently being processed is output 

immediately 
R - the output sequence specified by the OUTPUT 

OPTIONS rotary is initiated immediately. If options 
are OFF, the microprocessor is halted. 

C - selected fields are compared in accordance with 
program functions currently being executed 

NUMERICS - reformatting functions are initiated in re­
sponse to numeric specifications 

HIGHLIGHTS 
Automatic input/output under program control- provides 
true batch processing for: record updating, key verifica­
tion, and tape search. After a record is input from the 
selected tape or data channel, the cursor is returned to 
position one. If Program Control is "ON", automatic inter­
pretation of the control program begins; otherwise, the 
cursor remains in position one-awaiting operating action. 
As soon as the record is completely processed, it is output 
to the selected tape or data channel. 
Reformatting within record and field - records are re­
formatted on a character-by-character basis. Fields and 
data within fields can be rearranged and eliminated as 
desired. A single character can be copied into as many 
positions as desired thus providing the ability to duplicate 
fields. This is especially useful when source data is pre­
sented in an order quite different from that expected by 

a receiving computer or when there is little room for 
blanks between fields - thus making visual verification 
almost impossible. Computer output can be reformatted 
for terminal operations. Data recorded on VIATAPE or 
computer-compatible tape can be rearranged for listing 
by the printing robot. 
Tape search - makes it possible to retrieve a specific 
record or series of records. A search argument is entered 
into the Master Record in those positions where it is 
expected to appear in the records on the file being 
searched. File records are read into the Write Record and 
the microprocessor initiates a compare operation. 

When a match is encountered, the record can be 
processed and output to a selected tape or data channel. 
Alternately, unmatched items may also be sent to a 
selected channel. Search operations can be performed on 
multiple fields or on the entire record. 
Character deletion and insertion - the DELETE and IN­
SERT keys provide powerful error correction capabilities. 
Extraneous characters can be deleted and missing char­
acters inserted. Resultant contraction and expansion of 
fields can be performed under program control. Shifting 
of characters occurs to the right of the cursor except in 
left-zero fields, where it occurs to the left. 
Key verification - insures the accuracy of previously 
keyed data. After a record is read into the Master Record, 
the operator re-keys the original data into the Write 
Record. The microprocessor compares each character as 
it is entered and locks the keyboard if there is a dis­
crepancy. The operator can then correct the data in either 
record. The operator cannot proceed beyond the point of 
error until a correction resulting in an equal compare is 
made. 



Tape validation - in all operations involving VIATAPE or 
computer-compatible tape, the validation feature can be 
used to guarantee error-free data transfer to and from 
tape. When the VALIDATE switch is "ON", the micro­
processor checks the validity of each read and write 
operation. If a data error is detected during input, the 
microprocessor will re-read the record. If the error is 
detected again, the CHANNEL ERROR and OPERATOR 
ERROR indicators will light and the read operation will be 
halted. 

During output, after a record has been written, the tape 
will be backspaced and the record will be read back into 
the microprocessor, where it will be compared to the 
original record which still resides there (read-after-write 
check). If an error is detected, the record will be rewritten 
and rechecked. After three attempts have been made to 
validate a record, the failing area of the tape is spaced 
over, and the record is written in the next good area. 

OPTIONAL CAPABILITIES 

Automatic input options - permit the operator to select 
one of the following input sequences: 

1. load new format with its associated program record 
from tape channel 1 

2. load new format with two associated program records 
from tape channel 1 

3. batch-transfer of records from a selected input chan­
nel to a selected output channel (required for un­
attended batch communication) 

4. load Master Record from the selected input channel 
(required for batch reformatting) 

Automatic output options - permit the operator to select 
a combination of tape and/or data channels for automatic 
output: 

1. to data channel 1, and tape channel 2 
2. to data channel 1, and data channel 2 
3. to data channel 1, data channel 2, and tape channel 2 

Field and character selection - provides two additional 
cursor movement keys: POSITION SELECT, and FIELD 
SELECT. The POSITION SELECT key provides immediate 
access to any position in the record. The FIELD SELECT 
key provides immediate access to the first nine fields 
specified in the active control record. 

Short record feature - allows the user to input or output 
a record that is less than 80 characters to any device 
attached to a data channel. Used in a communication 
environment, the short record adapter provides minimum 
transmission time. The microprocessor that is equipped 
with the short record feature will employ a line feed or 
carriage return symbol (specified by user) to signify end 
of record. In an input transmission when the micro­
processor detects the line feed or carriage return symbol, 
it automatically fills the remaining positions of that record 
with blanks. In an output transmission, when the micro­
processor detects a line feed or carriage return, the trail­
ing blanks are stripped from the record. 

VIATAPE Bank 
and Controller 

The VIATAPE Bank and Controller provide the 2140 and 
2150 computers with over one million bytes of on-line 
storage. The storage medium is the VIATAPE cartridge. 
VIATAPE cartridge recorders are mounted in banks of 
eight; each controller is capable of supporting up to four 
such banks. The controller and its associated banks are 
interfaced to the computer through the 2140/2150 wide­
band channel. The computer can address each recorder 

write operations. The VIATAPE bank control panel indi­
cates which VIATAPE cartridge is being referenced by the 
current operation. Tape and operational characteristics 
are identical to those of the VIATAPE cartridge recorder. 

Computer­
Compatible 
Tape Reeordellt 

Computer tapes are designed to work in environments 
where temperature, humidity and dust levels are carefully 
controlled. However, computer tape is being used on non­
computer devices such as key-to-tape machines. When 
these devices are moved out from the computer room the 
results are not really surprising. Computer tape does not 
function reliably outside antiseptic environments. 

VIATRON's zero-defect, computer-compatible tape sys­
tem, is designed to operate outside the computer room­
in the factory, the warehouse, the boiler room-with the 
same reliability that you expect and receive from your 
computer's tape drives. 

How did VIATRON do it? Simple. The tape hardware 
records each individual character five times. The prob­
ability that at least three of the characters are correct is 
very high. Application of a simple majority logic test en­
sures the accuracy of the data read from the tape. This 
error detection and correction technique reduces errors 
caused by dirt, temperature and humidity to one in ten 
million. On tapes using single character recording tech­
niques, there is nothing to check the character against. 
You never know if the character is recorded correctly 
nr nnt 



Technical specifications 

,The System 21 computer-compatible tape recorder uses 
the ASCII code to comply with U. S. Government specifi­
cations on information interchange. Three models are 
available: 9-track, aoo bpi; 7-track, 556 bpi; and 7-track, 
aoo bpi. 

Input/output and code conversion processing are pro­
vided through free software packages which perform the 
data checking that ensures zero-defect computer input. 
Packages currently available are written in COBOL, 
FORTRAN IV, and BAL. Pooling, blocking and editing 
capabilities are available with the FORTRAN and COBOL 
versions which are used as stand-alone programs. The 
BAL version, which also performs blocking, is available 
both as a stand-alone program and as a callable sub­
routine. 

Card Reader/ 
Punch Adapte.-
The Model 6001 Card Reader/Punch Adapter provides the 
System 21 microprocessor with a cable interface to the 
IBM 029 Keypunch. The adapter operates in three modes. 
In the READ mode, cards are read into the microprocessor 
from the 029. Conversely, in the PUNCH mode, data from 
the microprocessor is sent to the 029 for the punching of 
cards. In the DISENGAGE mode, the 029 can be operated 
as a keypunch independently of the microprocessor. The 
adapter is normally used for batch conversion of VIATAPE 
to punched cards, or vice versa. 

The punch time for an ao- character record is 4.5 
seconds. 

A record transfer buffer (Feature 601) permits input 
operations to be performed on the microprocessor during 
the punch cycle. 

If the micoprocessor sends a character code other than 
one of the 64 valid Hollerith codes, a question mark (?) 
will be punched by the 029. Space insertion (Feature 603) 
replaces all such question marks with space characters. 

Printing Robot 
The Model 6002 Printing Robot is a solenoid-operated 
device which rests on the keyboard of the IBM Selectric® 
typewriter (13 or 15 inch carriage). The Selectric® is driven 
at the rate of 12 characters per second. The printing robot 
may be removed at any time to permit normal typing 
operations. 

The robot may operate in one of three modes: List, 
Execute A, or Execute B. In List Mode, records are 
printed one per line followed by an automatic carriaqe 

return. Spaces may be automatically inserted in the line, 
when needed, through use of a tab matrix on the micro­
processor control panel. In Execute A mode the robot 
recognizes the following control characters: backspace, 
tab, index, and carriage return. The print line can extend 
to the maximum width of the carriage. The 64 printable 
characters include upper case alphabetics, numerics, and 
special characters. Execute B mode operates identically 
to the A mode and also permits printing of lower case 
alphabetic characters. 

The record transfer buffer (Feature 601) provides the 
microprocessor with the ability to support simultaneous 
robot and input operations. This permits the printing of a 
record while the next record is being entered from the 
keyboard, from tape, or from another data channel 
peripheral. 

Batch printing of a VIA TAPE cartridge or computer­
compatible tape is possible through use of the automatic 
input and automatic output options. 

Communication 
Adapter 
The Communication Adapter is used in conjunction with a 
System 21 terminal to allow for transmission of data over 
standard, voice-grade telephone lines. The adapter pro­
vides a standard EIA RS-232-C interface to a Bell System 
Dataset®, or its equivalent, for performing half-duplex, 
asynchronous data communication operations. The adapter 
uses an a-level, 11-unit ASCII transmission code for 
compatability with virtually all types of communications 
equipment. 

Even parity is transmitted in the eighth bit position of 
each character. Parity errors occurring in the transmission 
are detected by the receiving microprocessor and a ques­
tion mark is displayed in place of the erroneous character. 
The question mark remains a part of the record until 
corrected. 

The following table lists speed characteristics and 
associated modems for each mode/. 

Adapter 
Model 

6003 

6004 

6005 

Speed 
(Baud Rate) 

110 or 247. 

600 or 1200 

Any speed up 
to 1200 

Associated 
.Modem 

VIATRON 605, Bell 103A2, or 
equivalent, or acoustic coupler 
(Feature 606). 
VIATRON 607, Bell 202C or 
2020 or equivalent. 
To 300 baud, VIATRON 605, Bell 
103A2, or equivalent. From 300 
to 1200 baud, VIATRON 607, 
Bell 202C or 2020 or equivalent. 

The adapter control panel provides for selection of 
transmission speed and mode (attended or unattended). 

Unit Card Reader 
The Model 600a Unit Card Reader provides the System 

21 terminal with the ability to read aO-column punched 
cards, fed manually, one card at a time. The unit card 
reader reads Hollerith characters, translates them to ASCII 
through a data channel, and transmits them to the micro­
processor. It is designed for those applications where 
some or all of the data for a transaction has been pre­
viouslv Dunched in c;urf fnrm 
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MODEL 2140 
The VIATRON Model 2140 is an LSI/MOS Central 

Processing Unit with a 4096 16-bit word core memory. It 
offers extensive computational and data manipulation 
capabilities through 85 powerful instructions. 

Arithmetic operations may be single, double' or even 
triple precision using general purpose registers (accumu­
lators) which are available to the programmer. Computa­
tional routines may therefore be easily programmed for 
the simplest or the most complex business or scientific 
calculations. Load, Store, Move and Test instructions may 
also be performed in all three registers and may be byte 
or word oriented. 

Software available with the 2140 will be upwards com­
patible with future VIATRON computers. The software 
includes a Basic FORTRAN compiler, an assembler, a 
math subroutine library and utility programs for manipu­
lating data from System 21 Data Management Terminals. 
In addition, a language for communicating with multiple 
data management terminals is available in DDL-1 (Distrib­
uted Data Language). This gives the user a powerful 
systems capability by supplying software control of 
terminals. 

The input! output capability is accomplished through an 
Automatic Polling Controller, which allows the attachment 
of up to 8 System 21 Data Management Terminals, and a 
wideband high speed data channel, which may be used 
for data communications and computer peripherals. Sys­
tem 21 terminals may, of course, be configured to support 
any of the terminal peripherals in the System 21 product 
line, adding extensive data input, data storage, data 
display, and data printout capabilities to the Model 2140 
computer. 

An operator's control panel, designed for simplicity of 
operation, is located at desk height on the Model 2140. It 
allows access to all machine registers for display or for 
direct storage from the panel. 

MODEL 2150 
The Model 2150 expands the capability of VIA TRON's 

general-purpose computers to serve more terminals and a 
wider variety of applications. 

More Memory 8192 16-bit words of core memory are stand­
ard on the Model 2150, twice the core capacity of the 
Model 2140. Larger, more complex programs and more on­
line data storage are available to the programmer and to 
the user. 
More System 21 Terminals Three Automatic Polling Con­
trollers are standard on the Model 2150, permitting the 
attachment of up to 24 System 21 Data Management 
Terminals. With more memory and more terminals, the 
Model 2150 is ideal for use in large data input centers, in 
private wire communications networks for message switch­
ing, for data transmission to computer centers, and a host 

, _.1.L - -- .L_ .. _:_ .... I _ ... : __ +1"'\"" ""'nnlif"'~tinn ::.rlP~~ 

More Software A FORTRAN IV Compiler is standard on the 
Model 2150, bringing to the engineer, the scientist, and 
the mathematician a language which is both familiar and 
easy to use. For the engineer, or group of engineers, who 
has been concerned by the high cost and inflexibility of 
commercial time sharing services, or who has been unable 
to gain access to his centralized batch processing com­
puter, the Model 2150 offers a cost saving, efficient alterna­
tive. Put the computer where the problems are for 
maximum accessibility and utility. 

Specifications 

• Type of Circuitry for CPU: LSI/MOS 

• Memory: Magnetic Core 

• Memory Capacity: 2140: 4096 words 
2150: 8192 words 

• Word Length: 16 bits (Byte addressable) 

• Memory Cycle Time: 2 microseconds 

• Index Registers: 3 

• General·Purpose Registers: 6 

• Register Length: 16 bits 

• Interrupt Levels: 2140: 2 
2150:4 

• Input/Output: Automatic Polling Controller 
2140: 8 channels for attaching 
System 21 Terminals 
2150: 24 channels for attaching 
System 21 Terminals 

High-Speed Data Channel 

• Data Format: 8 bit byte - ASCII 
16 bit word 
Arithmetic: 8, 16, 32, or 48 bit numbers 
Positive Numbers: sign and magnitude 
Negative Numbers: 2's complement 

• Instruction Formats: 

Short(S) 
0 5 6 7 8 15 

6 Bits 2 Bits 8 Bits 
Op Code Index Relative 

Address 

Extended(E) 
0 5 6 7 8 15 16 

6 Bits 2 Bits 8 Bits 16 Bits 
Op Code Index Op Code Address 

Modifier 

• Addressing Modes: 

31 

Short Format Instructions: 256 Locations relative to 
Program Counter, and 
Indexable 

Extended Format Instructions: Direct (Full Memory) 
Indirect, and Indexable 

• Instructions: 
Arithmetic: 12 Shift: 13 
Logic: 9 Modify Memory: 1 
Load: 13 I/O: 1 
Store: 13 Operate: 12 
Branch: 11 

Total 85 

• Software 
2140 2150 

Assembler Assembler 
Distributed Data Distributed Data 

Language-1 Language-1 
Basic FORTRAN FORTRAN IV 
Subroutine Library Subroutine Library 
Utility Library Utility Library 

• Power Requirements: 115 VAC, 60 cycle, 350 watts 



-prlee 
Model Feature 
Number Code Description 

Purchase 
Price 

21~0 GENERAL PURPOSE COMPUTER 
• CPU-4K words of core memory 
• 16-bit words 
• 8 I nput/Output channels for local 

or remote attachment of System 
21 Data Management Terminals 

• Wideband Communications 
channel 

• Software, Utility subroutines, As-
sembler, and MACRO languages 

$4752 

Model Feature 
Number Code Description 

Purchase 
Price 

501 800 BPI DENSITY feature 

502 SPACE INSERTION feature 
• In write mode invalid characters 

are replaced by space characters 
instead of a question mark char­
acter. 

DATA CHANNEL ATTACHMENTS 
(prices include Serial Data Channel at $48) 

6001 CARD READERI 

N/C 

N/C 

Hst 2150 GENERAL PURPOSE COMPUTER $9552 PUNCH ADAPTER $1776 
• CPU-8K words of core memory 
• 16-bit words 
• Hardware Multiply and Divide 

Model Feature 
Number Code Description 

Purchase 
Price 

• 24 I nput/Output channels for local 
or remote attachment of System 
21 Data Management Terminals 2101 MICROPROCESSOR 

2111 

101 

102 

103 

• 512-word, Read-Only Memory 
• 400-character Read/Write Memory 
• Two Tape Channels 
• Automatic Skip 
• Automatic Duplication 
• Automatic Left Zero Fill 
• Automatic Upper and Lower 

Shift Control 
• Automatic Output to selected data 

or tape channel 

AUTOMATIC MULTIPLE INPUT 
feature 
• One record from Selected Channel 

or medium 
• One master and one control record 

from Tape Channel #1 

AUTOMATIC MULTIPLE OUTPUT 
feature 
• To Data Channel 1 and Tape 

Channel 2 
• To Data Channels 1 and 2 
• To Data Channels 1 and 2, plus 

Tape Channel 2 feature 

SHORT RECORD feature 
• Automatic input or output of a 

record less than 80 characters. 
• A "carriage return" character is 

used to designate end of record. 

106 SHORT RECORD feature 

102 

103 

104 

105 

106 

• Automatic input or output of a 
record less than 80 characters. 

• A "line feed" character is used to 
designate end of record. 

MICROPROCESSOR 
• 1024-word, Read-Only Memory 
• 400-character Read/Write Memory 
• Two Tape Channels 
• Aut'0matic Skip 
• Automatic Duplication 
• Automatic Left Zero Fill 
• Automatic Upper and Lower Shift 
• Automatic Output to selected data 

or tape channel 
• Automatic Input from selected 

data or tape channel 
• Automatic Tape Search 
• Automatic Tape Validation 
• Editing, Automatic Reformatting 
• Key Verification 

AUTOMATIC MULTIPLE OUTPUT 
feature 
• To Data Channel 1 and Tape 

Channel 2 
• To Data Channels 1 and 2 
• To Data Channels 1 and 2, plus 

Tape Channel 2 

SHORT RECORD feature 
• Automatic input or output of a 

record less than 80 characters. 
• A "carriage return" character is 

used to designate end of record. 

AUTOMATIC MULTIPLE INPUT 
feature 
• One master and one control 

record from Tape Channel 1 
• One master and two control 

records from Tape Channel 1 
• Automatic Input from selected data 

or tape channel, followed by Auto­
matic Output to selected data or 
tape channel. 

• Automatic Input from selected data 
or tape channel to master record, 
followed by automatic selection of 
the record area indicated by the 
Status Record switch. 

FIELD AND POSITION SELECT 
feature 
• Direct Access to selected field 

or character pOSition 

SHORT RECORD feature 
• Automatic input or output of a 

record less than 80 characters. 
• A "line feed" character is used to 

designate end of record. 

$960 

3001 

301 

$432 

$192 

302 

• Wideband Communications 
channel 

• Software, Utility subroutines, FOR­
TRAN compiler, Assembler, and 
MACRO languages 

VIDEO DISPLAY SUBSYSTEM 
• Allows the attachment of several 

types of video displays to a micro­
processor 

BLACK & WHITE VIDEO DISPLAY 
• 320-character display, divided into 

four 80-character records 
• Suppression or display of any or 

all records 
• Cursor in operational record 
• Interleaving capability of Write 

and Master records 
(No charge for first Black & White 
Video Display when Feature 304 
is not ordered.) 

RECORD SUPPRESS feature 
• Permanent suppression of any 

combination of 80-character rec-
ords on local or remote displays 

$240 

$384 

$96 

$480 303 SELECTED DATA DISPLAY feature $192 
• Allows selective distribution of 

data to local or remote displays 

304 COLOR VIDEO DISPLAY $1248 

$480 

$1728 

305 

306 

• Requires Selected Data Display 
feature 303 

• 320-character display, divided into 
fOllr 80-character records 

• Suppression or display of any or 
all records 

• Cursor in operational record 
• Interleaving capability of Write 

and Master Records 
Control characters for 8 Data and 
8 Background Colors 

BLACK & WHITE RF MODULATOR 
• Connection for up to 12 RF dis­

plays. Displays may be VIATRON 
Displays (Feature Code 306) or 
any commercial television display 

• Up to two RF Modulators may be 
connected to Microprocessor 

BLACK & WHITE RF VIDEO 
DISPLAY 

KEYBOARDS 
(prices include Parallel Data Channel at $48) 

$192 4001 KEYBOARD 
• Standard typewriter characters 
• Standard card punch characters 
• Microprocessor control characters 
• Communications control 

characters 

$480 4002 
• Standard typewriter characters 
KEYBOARD 

• Standard card punch characters 
• Microprocessor control characters 
• Communications control 

characters 
• 40-character card reader 

$432 4099 KEYBOARD 

$240 

$480 

• Microprocessor control characters 

TAPE RECORDERS 
5001 VIATAPE CARTRIDGE RECORDER 

5002 

5003 

• Capstan-free tape recorder using 
magnetic tape cartridges 

• 7-level ASCII code 
• Bit read/write rate of 1250 bps 

COMPUTER-COMPATIBLE TAPE 
RECORDER 
• 9-track, 800 bpi 
• 6-inch minireels of computer-com­

patible tape 
• 2200 cps synchronous read/write 

rate 

COMPUTER-COMPATIBLE TAPE 
RECORDER 
• 7-track, 556 bpi 
• 6-inch minireels of computer-com­

patible tape 
• 2200 cps synchronous read/write 

rate 

$96 

$384 

$288 

$624 

$192 

$192 

$2880 

$2880 

6002 

6003 

6004 

6005 

6006 

6007 

6008 

6009 

601 

602 

603 

601 

608 

604 

• Transmit any of the card punch's 
standard 64 characters 

• Punches an 80-character record in 
4.5 seconds 

• Card punch may be disengaged 
and operated independently 

RECORD TRANSFER BUFFER 
• 80-character buffer permitting si­

mUltaneous microprocessor opera­
tion and card punch operation 

BUFFER SHORT RECORD feature 
• For Buffered Units Only 
• Fixed-length short record 
• Program card is set up with a 

skip field. Card is released as 
soon as skip is detected 

SPACE INSERTION feature • 
• In punch mode, adapter spaces 

over an illegal character instead 
of punching a question mark 

PRINTING ROBOT 
• For IBM Selectric®, 13" Carriage 
• Includes Format Control 
• Printing speed of 12 cps 
• Easily removed for normal type­

writer operation 
• Automatic backspace, tab, car­

riage return, and index by code 
detection in data stream 

• Three print modes for straight line 
or formatted printing 

• Upper and lower case 
RECORD TRANSFER BUFFER 
• 80-character buffer permitting si­

multaneous microprocessor opera­
tion and printing robot operation 

ADAPTER-15" SELECTRIC 
CARRIAGE 

COMMUNICATIONS ADAPTER 
• High/Low speed selection 110 and 

247 BAUD 
• 103A2-Compatible 
• Asynchronous communication in 

half-duplex mode 
• 7-level, ASCII code, record syn­

chronization, optional parity check, 
15-second time out 

UNATTENDED OPERATION 
feature 

605 MODEM 110-247 BAUD 

606 ACOUSTIC COUPLER 
• Data transmission up to 300 bps 
• Includes modem 
COMMUNICATIONS ADAPTER 
• High/Low speed selection-600 

and 1200 BAUD 
• 202 C/O-Compatible 
• Asynchronous communication in 

half-duplex mode 
• 7-level, ASCII code, record syn­

chronization, optional parity check, 
15-second time out 

604 UNATTENDED OPERATION 
feature 

607 MODEM 600-1200 BAUD 

COMMUNICATIONS ADAPTER 
• Single special speed up to 1200 

BAUD 
• 103A2- or 202 C/O-Compatible 
• Asynchronous communication in 

half-duplex mode 
• 7-level ASCII code, record syn­

chronization, optional parity check, 
15-second time out 

FOREIGN DEVICE ATTACHMENT 
• Allows the input and output of 

ASCII code foreign devices to the 
microprocessor 

• Parallel transfers to and from for­
eign device 

FOREIGN DEVICE ATTACHMENT 
• Allows the input and output of 

Hollerith code foreign devices to 
and from the microprocessor 

• Parallel transfers to and from for-
eign device 

UNIT CARD READER 
• Hollerith code 
COMPUTER ADAPTER 
Model 2140 & 2150 

$864 

$96 

$144 

$1200 

$864 

N/C 

$528 

$240 

$480 
$720 

$528 

$240 

$960 

$1008 

$864 

$1104 

$1200 

$576 



SEE THE SYSTEM OF THE ,O~s TODAY 
CaD your VIATRON dealer for a free demonstration 

Akron, Ohio 
Champion Service Corp. 
2855 W. Market St. 
Akron, Ohio 
Tel: (216) 253-5284 

Baltimore, Maryland 
North American Computer Corp. 
5026 Herzel Place 
BeltSVille, Md. 20705 
Tel: (301) 345-9637 

Birmingham, Alabama 
ComputerComm, Inc. 
1026 Eighteenth St., So. 
Birmingham, Ala. 35205 
Tel: (205) 328-8430 

Boston, Massachusetts 
Programming Sciences Corp. 
209 W. Central St. 
Natick, Mass. 01760 
Tel: (617) 655-3576 

Viatron Programming, Inc. 
3 New England Executive Park 
Burlington, Mass. 01803 
Tel: (617) 272·2345 

Buffalo, New York 
Computers Unlimited 

(April,1970) 

Cape Kennedy, Florida 
General Space Corp. 
910 Pine Tree Drive 
Indian Harbor, Fla. 32935 

Chicago, Illinois 
Executive Computer Systems, Inc. 
1211 West 22nd St. 
Executive Plaza East, S. 720 
Oak Brook, Illinois 60521 
Tel: (312) 325-6040 

Programming Sciences Corp. 
1211 West 22nd St. 
Executive Plaza Building, S. 600 
Oak Brook, Illinois 60521 
Tel: (312) 242-1269 

Pryor Computer Industries 
400 N. Michigan Ave. 
Chicago, III. 60611 
Tel: (312) 644·5650 

Cincinnati, Ohio 
Champion Service Corp. 

(April,1970) 

Cleveland, Ohio 
Champion Service Corp. 
19001 Villa View Drive 
Cleveland, Ohio 44119 
Tel: (216) 486-9300 

ComputerComm, Inc. 
11740 Clifton Blvd. 
Lakewood, Ohio 44107 
Tel: (216) 221-9214 

Columbus, Ohio 
Champion Service Corp. 
88 East Broad St. 
Columbus, Ohio 43215 
Tel: (614) 221-7511 

Dallas/Fort Worth, Texas 
General Space Corp. 
7904 Cliffbrook Drive, Room 1039 
Dallas, Texas 75240 
Tel: (214) 233-7243 

Denver, Colorado 
Boothe Resources International, Inc. 

(April, 1970) 

Detroit, Michigan 
Pryor Computer Industries 
1314 Penobscot Bldg. 
Detroit, Mich. 48226 
Tel: (313) 961-6120 

Fort Wayne, Indiana 
Cards, Inc. 
Indiana Bank Bldg., Suite 600 
Fort Wayne, Indiana 46802 
Tel: (219) 742-4266 

Greenville, South Carolina 
Computer Programming, Inc. 
Daniel Bldg. 
Suite 1001 
Greenville, South Carolina 29602 
Tel: (803) 242-4180 

Hartford, Connecticut 
Programming Sciences Corp. 
999 Asylum Ave. 
Hartford, Conn. 06105 
Tel: (203) 249-5839 

Houston, Texas 
General Space Corp. 
1115 Gemini Blvd. 
Houston, Texas 77058 
Tel: (713) 488-1388 

Kansas City, Missouri 
Control Industries 
7800 McGee Trafficway 
Kansas City, Mo. 64108 
Tel: (816) 221-2833 

Lakeland, Florida 
Tele-Data Systems, Inc. 
4404 So. Florida Ave. 
Lakeland, Fla. 33803 
Tel: (813) 646-5757 

Lima, Ohio 
Cards, Inc. 
415 Kiracofe St. 
Elida, Ohio 45807 
Tel: (419) 331-3076 

Long Island, New York 
Major Computer Corporation 
647 Franklin Ave. 
Garden City, N.Y. 11530 
Tel: (516) 742-8870 

Los Angeles, California 
Boothe Resources International, Inc. 
3435 Wilshire Blvd., Suite 2230 
Los Angeles, Cal. 90005 
Tel: (213) 380-5700 

Information Systems Design 
444 W. Ocean Blvd., 12th Floor 
Long Beach, Cal. 90802 
Tel: (213) 437-2861 

Programming Sciences Corp. 
1901 Ave. of the Stars 
Los Angeles, Cal. 90049 
Tel: (213) 277-4965 

Miami, Florida 
Tele-Data Systems, Inc. 
2138 Biscayne Blvd. 
Miami, Fla. 33137 
Tel: (305) 358-2644 

Minneapolis-st. Paul, Minnesota 
Programming Sciences Corp. 
7851 Metro Parkway 
Minneapolis, Minn. 55420 
Tel: (612) 727-1410 

Newark, New Jersey 
New Jersey Data-Matic, Inc. 
190 Moore St. 
Hackensack, N.J. 07601 
Tel: (201) 342-7766 

Tele-Data Corporation 
130 U.S. Highway 22 
North Plainfield, N.J. 07060 
Tel: (201) 755-1124 

New Orleans, Louisiana 
Quanta Corporation 
3229 Carondolet 
New Orleans, La. 70115 
Tel: (504) 891-2808 

New York, New York 
Diversified Data Services & Sciences, Inc. 
105 Madison Ave. 
New York, N.Y. 10016 
Tel: (212) 889-1800 

New Jersey Data-Matic, Inc. 
190 Moore St. 
Hackensack, N.J. 07601 
Tel: (201) 342-7766 

Programming Sciences Corp. 
6 East 43rd st. 
New York, N.Y. 10017 
Tel: (212) 869-1600 

Software Methods, Inc. 
10 East 40th St. 
New York, N.Y. 10016 
Tel: (212) 689-0669 

Oklahoma City, Oklahoma 
Computer Congenerics Corporation 
4545 Lincoln Blvd. 
Oklahoma City, Oklahoma 73105 
Tel: (405) 528-0576 

Olympia, Washington 
Boothe Resources International, Inc. 
Capitol Center Bldg., Suite 616 
Olympia, Wash. 98501 
Tel: (206) 352-3533 

Philadelphia, Pennsylvania 
National Information Systems 
150 Allendale Rd. 
Valley Forge, Pa. 19481 
Tel: (215) 265-5000 

(215) 265-0150 

Phoenix, Arizona 
Arizona Terminal Systems Co. 
3550 N. Central Ave., Suite 408 
Phoenix, Ariz. 85012 
Tel: (602) 277-5357 

Information Systems Design 
1826 N. Central Ave. 
Phoenix, Ariz. 85013 
Tel: (602) 252-1957 

Management Computer Services, Inc. 
301 W. Indian School Road 
Suite D135 
Phoenix, Arizona 85013 
Tel: (602) 279-0684 

Pittsburgh, Pennsylvania 
The Troutman-Black Co. 
2323 Main St. 
Pittsbu rgh, Pa. 15215 
Tel: (412) 781-7760 

Rochester, New York 
Computers Unlimited 
540 Main St., East 
Rochester, N.Y. 14604 
Tel: (716) 454-4180 

Sacramento, California 
Boothe Resources International, Inc. 
111 Capitol Mall, Suite 102 
Sacramento, Cal. 95814 
Tel: (916) 446-4971 

st. Louis, Missouri 
Financial Data Systems, Inc. 
1045 Boatmen's Bank Building 
St. Louis, Missouri 64102 
Tel: (314) 436-6672 

San Diego, California 
Boothe Resources International, Inc. 
2320 Fifth Ave. 
San Diego, Cal. 92101 
Tel: (714) 233-4610 

San Francisco, California 
Boothe Resources International, Inc. 
ALCOA Bldg., 1 Maritime Plaza 
San Francisco, Cal. 94111 
Tel: (415) 989-6580 

Information Systems Design 
7817 Oakport St. 
Oakland, Cal. 94621 
Tel: (415) 562-4204 

Information Systems Design 
525 University Ave. S. 102 
Palo Alto, Cal. 94301 
Tel: (415) 321-6620 

Viatron Programming, Inc. 
1 California St. 
San Francisco, Cal. 94102 
Tel: (415) 989-3160 

San Jose, California 
ADATA Company 
100 W. Rincon 
Room 208 B 
Campbell, Cal. 95008 
Tel: (408) 378-1022 

Schenectady, New York 
Finserv Computer Corp. 
1462 Erie Blvd. 
Schenectady, N. Y. 12305 
Tel: (518) 377-8831 

Seattle, Washington 
Information Systems Design 

(April, 1970) 

Syracuse, New York 
Computers Unlimited 

(April,1970) 

Washington, District of Columbia 
Diversified Data Services & Sciences, Inc. 
4809 Auburn Ave. 
Bethesda, Md. 20014 
Tel: (301) 657-3155 

Programming Sciences Corp. 
1000 Connecticut Ave., N. W. 
Washington, D.C. 20036 
Tel: (202) 293-1050 

SYSTEM 21 

For further information, write VIATRON Computer 
Systems Corporation, Dept. D-13, Route 62, 
Bedford, Massachusetts 01730. Tel. (617) 275-6100. 

The standard of the 70's 
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REDCOR has delivered, or has on order, 
more computer-controlled MOS test 
systems than all other manufacturers 
combined. In fact, nearly 80 % of all MOS 
LSI/MSI devices produced in the 
upcoming years will be REDCOR-tested. 
Surprising, perhaps, but true. Why this 
vote of confidence from so many industrial 
giants? One reason is that we design "and 
build, using state-of-the-art techniques, all 
the system components, including the 
computers. And we provide the systems 
engineering, the software, and the field 
service ... a "one source, one 
responsibility" commitment. MOS testing 
may not be your application, but whatever 
your systems requirement, let a REDCOR 
Systems Pro solve it for you. 

m REDCOR CORPORATION 
[B Telephone: (213) 348-5892 

On Display at SJCC 

CIRCLE 2 ON READER CARD 
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