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A Classic Approach to Mass Storage! 
Optical Disk Jukebox 
for VAX/VMS™ 

---~ 

Introducing LaserStar"', a complete optical disk jukebox subsystem. 

Perceptics' LaserStar brings the 
massive storage capacity of 
optical disk jukeboxes to the 
fingertips of VAX/VMS users. 
Combining the latest in optical 
storage technology with the 
classic "jukebox" concept of 
disk handling, LaserStar 
provides convenient, on-line 
storage and retrieval of vast 
amounts of data using write­
once optical disks. 

The LaserStar jukebox consists 
of a robotic disk handling 
mechanism, a media storage 
unit, and one or more optical 
disk drives. The system also 
includes a host adapter, 
Perceptics LaserStar software, 
and installation. Optional items 

See us at DEXPO/Spring-Booth #536 

include 12-inch double-sided 
media and on-site maintenance. 
A variety of drive/media 
configurations are available to 
meet your specific budget and 
performance requirements, with 
total on-line storage capacities 
ranging from tens to hundreds 
of gigabytes. Media are fully 
compatible with Perceptics' 
LaserSystem™ optical disk 
subsystem. 

LaserStar software provides 
automatic, VMS-transparent 
access to the jukebox optical 

VAX and VMS are trademarks of Digital Equipment Corporation . 
LaserStar, LaserSystem, and LaserWare are trademarks of Perceptics Corporation . 
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disk library. Based upon 
Perceptics' industry standard 
LaserWare™ software, 
LaserStar is completely 
compatible with VMS utilities 
and applications. Thus, each 
optical disk volume in the 
jukebox may be accessed with 
no changes to your existing 
software. 

ontact us or your 
custom system 
re uirements! 

Perceptics Corporation 
Pellissippi Corporate Center 
Knoxville, TN 37933-0991, USA 
(615) 966-9200 
FAX (615) 966-9330 



Sign up for SCC training today. 
Buying your VAX was a smart move. But let's be honest. Learning how to get the most out of its capabilities can be time consuming. Unless you get 

professional help. Which explains why many of the best minds in the business turn to SCC, for VAX training in over 50 different courses at all levels. 
At SCC, we give you the best of everything. And then some. The best instructors, for instance. Most are full-time VAX training professionals, 

chosen for impressive credentials (such as a Ph.D. filld significant achievements in the DEC world) and also for their skill and enthusiasm as teachers. 
In lab-intensive courses we also have assistant instructors who have computer science degrees and advanced VAX training and experience. 
The best equipment, too. Including continually updated hardware and software. Dual projection video. And "electronic whiteboards'.!... blackboards 
that copy themselves, so you don't have to. 
The best printed materials. Complete in-house publishing lets us update materials, every day, so you always get top-quality graphics and up-to-the­
minute accuracy. And what'll we do with all this? 

We'll make you a VAX wizard even if it takes all day. And night. We continuously check your performance and test your understanding. 
Even if it means staying late with you for one-on-one tutoring. Or, if you 're already a hot-shot, giving you access via modem to our system so 
you can work 'til the wee hours. 
We also see to your comfort. With soundproof classrooms and climate controlled labs. Free coffee, juice and other goodies. Plus an incoming 
message service, to keep you in touch with non-computer realities. 

With SCC training, more is less. You'll have more fun learning, thanks to our unique teaching styles. More objective advice 
about hardware and programs, because we're totally independent. More ways to enhance your own system, with access to our 
vast library of public-domain software. More useful knowledge and materials to take with you when you graduate. Yet you 'll pay 
less , not more for sec training. 
So call today. And let SCC help you unlock all the brain power of your Digital system. 

Call (512)DIG-ITAL for our course catalog. 
(DEC, VAX, and VT340 are registered trademarks of Digi cal Equipment C.Orporalion.) CIRCLE 473 ON READER CARD 

7551 Callaghan Road, 
San Antonio, Texas 78229 
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• THE • 
UNISTORE TM : 

ULTRA HIGH CAPACITY • • 
ta~&backup • 

subsystem • • 
Guarantees • 

Labor Savings! • 
Time Savings! • • Space Savings! • Money Savings! • 

Con you beat that? • 
Unistore is the revolutionary new • 
8mm, 2,332,000,000 bytes tape • 
backup system that ensures low • 
cost, high performance informa- • tion data storage. The bigger, • more complex your present off- • line data storage problem is, the • better we look. 

Let us prove it! • • CALL OR WRITE TODAY • - - • - - • - - • .. -- • • 
advantage • • 

SYSTEMS CORPORATION • 
1807 Glenview Road • 

Glenview IL 60025, Suite 100 • (312) 965-7 800 • •• ••••••••••••• 
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f ROM THE BLUE LINE 

11 F 
lummery, nothing but ftummery," that's what my favorite 
paperback detective Nero Wolfe would call it. I say just plain 
phooey. The computer industry is indeed a bunch of crybabies. 
Two cases in point: disk drives and semiconductor memory­
both of which are made in the Far East. Countries like Japan 

and Korea have taken leadership roles in fast, reliable production of these 
products. Not on their own initiative, mind you, but because we practically 
begged, and indeed subsidized, their enterprise. And in the course of 
establishing a manufacturing dominance, they took both industries away 
from American manufacturers. The disk drive makers started the trend by 
looking around for lower labor costs and moving manufacturing offshore. 
The result was that we lost the entire flexible disk market to Japan Inc., and 
virtually all high-volume manufacturing of rigid disks is done in Japan, 
Korea, or Hong-Kong. 

Now, at the behest of the U.S. electronics industry, the Federal 
government has slapped heavy import duties on electronic components and 
devices made in the Far East. The idea, of course, is to encourage the 
purchase of U.S.-made goods. The only problem is there aren't any. The disk 
drive industry, which partly lobbied for the strong import measure, is now 
singing the blues . 

Consequently, a consortium of disk drive manufacturers has been formed 
to lobby Congress into letting the "good guys" off the import hook. They 
argue that they shouldn't be responsible for extra duties since they are U.S. 
companies . 

Come on guys. If you want to lobby for something that will do the 
industry some good, ask Congress for good tax incentives to bring full 
production back on shore. Norm Peterson, the CEO of Fujitsu America, is 
viewed as God in Oregon and Japan both. First he brought employment into 
what is an otherwise dank employment area, and made Fujitsu almost 
bulletproof against the onslaught of import duties. Good going Norm, 
wouldn't it be nice if everyone else followed suit . 

But crying to Congress to get duties lifted isn't the end of the avaricious, 
or protectionist attitude of current high tech . 

Now, companies are price gouging on the cost of semiconductor memory . 
It seems that if you're big enough, you can get a RAM supplier to forget 
about earlier and lower-cost contracts and supply you; conveniently 
forgetting about the other guy-the line being, if you want the RAM, you 
have to be willing to renegotiate the contract at the higher rate. 

Those of you who are seeking out stores of RAM probably remember 
when DRAM prices were in the less-than-$1 range. A year ago, 256K 
DRAMs had a distribution selling price of $0.85 for 150 nsec and just a tad 
more than a buck for the fast 100 nsec. Prices were even less on spot 
markets. The Mbyte chips really weren't an issue since they were only 
sampling. Now they are shipping in quantity, and you do have to pay the 
going rate. The HC/WG Lab index of RAM prices shows a mean of $8.16 spot 
market for 120-nsec, 256K RAM and $37.88 for the lM equivalent. The latter 
is the most legitimate since the big memory chips are in short supply and 
just now moving into the market stream . 

If you're on the buying end of this cycle, you're probably screaming 
bloody murder-the seller surely isn't. And you can expect the price to take 
another leap before November . 

Carl War ren 
Editor In Chief 



Integrate new applications with 
existing data 
New applications built in a third party relational 
DBMS won't necessarily integrate with your existing 
data. Because the PowerHouse development language 
supports both Digital's relational database and 
dominant file system, you're free to build new 
applications using Rdb / VMS® and integrate them 
with existing ones built on VAX RMS.® That means 
you're not locked-in to a proprietary relational 
DBMS and locked-out' of your existing data . 

PowerHouse provides compatibility 
and perfonnance 
Implementing relational technology can present 
compatibility and performance problems. Not with 
PowerHouse - it's tightly integrated with Digital's 
databases and operating system to guarantee you 
exceptional 4GL/DBMS performance. You can enjoy 
the combination of a fast-execution language and 
Digital-optimized databases, now and in the future. 
Your applications are completely compatible with all 
standard Digital software. And wherever Digital 
takes its hardware and software - your 
applications and data will go too. 

THE 
RELATIONAL 
PROBLEM 
JUST GOT 
SOLVED 
PowerHouse® brings solutions 
to typical relational 
DBMS problems 

Development power for 'prodt1£tion' 
applications 
PowerHouse gives you total development capability 
in one language, not a collection of weak DBMS 
utilities and interfaces. Regardless of which Digital 
database you're using, PowerHouse gives you 
advanced, dictionary-driven development power. 
The power you need to prototype and build 
'production' commercial applications, such as 
order entry, inventory tracking, and manufacturing 
- the backbone of your company. 

Cognos has a full-service organization to back you 
up. Call any of our 38 offices around the world 
and find out why over 9,000 customer sites use 
PowerHouse. 

1-800-4-COGNOS (U.S.) 
1-800-267-2777 (Canada) 
+44 344 486668 (Europe) 

Cognos Corporation . 2 Corporate Place, 1-95, Peabody, Massachusetts 01960 . 
Cognos and PowerHouse are registered trader.1arks of Cognos Incorporated . 
VAX and Rdb /VMS are registered trademarks of Digital Equipment 
Corporation. 
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WPS-PC~ lHE IBNl·PC 
''for users who have experience with the DEC family of 

Goldkey word processors and would rather fight than switch." 
Donald Trivette PC Magazine 

s275 

KEYBOARD 
CONFIGURATIONS 
FOR lAPTOPS 
ZENITH, TOSHIBA, 
NEC, COMPAQ, 
OTHERS. 

FOR THE VAXmote • IBM PC • XT •AT • PS!2 

PC 

Gold Key Style 
\\ford Processing 

Exceptional Business Solutions Inc. 

PLUS $3.75 
SHIPPING 

WPS-PC makes any PC work like DECmate 
word processing. 

Read and write DECmate disks on AT and PS/2 . 

Exchange fully-formatted documents with 
WPS-PLUS/VMS. 

Laser printers and other serial and parallel printers. 

Spelling checker. List Processing with SORT. 

Call us for information on a demo. 

Exceptional Business Solutions Inc. 
10811 Washington Boulevard · Suite 240 · Culver City · CA 90232-3658 

Phone 2n558·3435 FAX 213·558·3466 

WPS-PC is a 1rademark o! Excepoonal Business Solutions Inc IBM-PC PS/2 and AT are trademarks of IBM Corp VMS 
WPS·PLUS ana DECmate are trademarks of D1g•tal Eou1pmen1 Corp 

PC 
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A FAMILY OFFER 
YOU CAN'T REFUSE. 

Every Esprit 
OPUS terminal comes 

with this remarkable guarantee. 

Some offers are just too good to pass up. 
Especially when they guarantee that a terminal will never go 

down. At least, not at your expense. 
Every Esprit Opus terminal comes with the industry's first 

and only 24-hour replacement service-ESPRIT EXPRESS­
free for a full year. So you'll never be burdened with the cost 
and headaches of the old type of warranty. 

It's just one of the benefits of the best buyer protection plan 
offered by a terminal manufacturer today. 

Heading the Esprit Opus family is our newest and most 
advanced terminal, OPUS 3n 1. The epitome of connectivity. it 
can communicate to almost any host with its resident ASCII 
ANSI and PC-Term emulations. And connect to two hosts 
simultaneously thanks to Esprit's dual port capability and 
all-in-one keyboard. 

Add PC-like "Express Windows", Virtual Terminal and 
ANSI.SYS modes, and an ultra sleek, ergonomic design that 

earned our entire OPUS family an Industrial Design Excellence 
Award, and it's easy to see why OPUS 3n 1 will soon be on the 
most wanted list for multi-user systems running under PICK®, 
UNIX/XENIX®, VMS/ULTRIX®, VPIX, PC-MOS/MULTI-LINK®, 
MUC-DOS® and Novell. 

For the complete lowdown on the 
high-performance OPUS 3n 1 and the 
rest of our OPUS terminal family. call 
Esprit toll free: (800) 645-4508. In NY: 
(516) 293-5600. We'll make you an 
offer you can't refuse. And if you're a 
VAR or OEM, Esprit will show you how 
our Profit Assurance Program is some­
thing you won't want to live without. 
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Esprit Systems, Inc., 
I 00 Marcus Dr., 
Melville, NY 117 4 7 



From what they say, you'd think that all terminal manufacturers are industry leaders. And that their terminals provide 
unmatched performance, emulation, reliability, value, and just about anything else you could want. We say all that 
too, about GraphOn. And about our terminals. So we're not surprised that the other guys say it. They're not about to say 
that their terminals are almost as good as ours. But the fact is that people are buying terminals that are almost as good 
as ours. We know you want the best DEC and Tek emulations you can get-along with all the other features of a top 
terminal. So we're happy to send you specifications and other information about GraphOn monochrome and color 
terminals, but... It's one thing to read about all the features and benefits of a terminal. It's another thing to actually 
experience them. Face it. There's really only one way to judge a terminal. 
And that's to see it at work on your own applications, in your own environment. Graph On 
Phone us today for your special hands-on demonstration. 1-800-GRAPHON. 
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18 Controller Solutions Expand Third-Party 
Supplier Vistas Third-party vendors are offering 
more control capability by taking advantage of 
powerful interfacing technology on and off the 
DEC backplane/by Brad Harrisan 

22 32-Bit UNIX Workstations: A Good Bet on Wall 
Street/by Lynn Haber 

24 Newest High-End VAX Migrates Customers to 
More Power /by Lynn Haber 

28 First POSIX Standard Reflects DEC Input 
by Edith Myers W1X 8800-a migration path for current customers 
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Keeping pace with your demands for speed, 
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40 Report 5: Intelligent Peripheral Interfaces 
Support High-Performance, Networked 
Systems Taking on the role of information highway 
and traffic cop, peripheral controllers link CPUs 
with support storage devices, ensuring that 
performance is tuned to the application at hand 
by the HC/WG LalxYratory Staff 

52 Report 4: Operating Systems Part II Pick, 
UNIX, and VMS: Moving Beyond the Single 
User In this second part of the operating system 
analysis, the HC/WG Lab staff goes beyond single­
user microcomputer environments and explores 
robust, multitasking/multiuser operating systems 
designed for powerful VAX systems/by the HG/ 
WG LalxYratory Sta.ff 
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Price Waterhouse's Alen Darr to perform the TCP I 
IP connection for us via the Excelan Ethernet 
system/by Alen Darr 
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8 Read/Write Head Advances Ensure Reliable 
High-Capacity Storage Tiny electronic 
transducers mounted inside your Winchester disk 
drive sense subtle changes in magnetic flux to 
denote the presence or absence of stored data and 
are key elements that help drive designers keep 
pace with the demands for speed, capacity, and 
reliability/by Peter Gove 

15 HC/WG Labs Adds a Winchester to Your 
Macintosh The February issue of Hardcopy 
showed you how to attach an Apple Macintosh to 
your VAX, but to do so you have to make sure you 
have enough local storage to contain all the 
necessary programs. To this end, we decided to 
show you how to make the upgrade/by the HC/ WG 
Laboratory Staff 

3 I. Dal Allan and Ken Hallam's 1/0 Update 
Keeping track of committees 

13 George Langworthy's Insights to Optical 
Storage CD-ROM: Taking its first steps or putting 
on running shoes? 

21 Phil Devin's Rotations The mouse is about to roar 

This cover, created by Ed 
Bright, Emulex marketing 
communications manager, 
depicts controllers taking on 
the role of an information 
highway that links CPUs with 
support storage devices. The 
notion is that "smart" 
interfaces ensure that 
performance is tuned to the 
applications at hand. 
(Photography by Frank Longford). 



As an Authorized 
Distributor for Digital Equipment 
Corp., MTI has an extensive 
background with Digital 's 
network products, including 
second generation Thinwire 
Ethernet, DEConnect cabling 
system, and DECnet networking 
software. We can integrate 
VAXmate desktop computers into 
a high-speed information 
exchange with other personal 
computers as well as Digital's 
VAX, MicroVAX and VAXcluster 
systems, and even IBM main­
frames. 

Digital's VAXmate desktop computer with Digital LA75 
companion printer 

We are also a full service 
distributor. In addition to our 
networking expertise, MTI is 
your source for all computer and 
data communications equipment. 
We offer sales, leases, or rental 
plans, service contracts and 

The key to VAXmate's network capabilities 
is VAXNMS services for MS™·DOS. 

supplies and accessories. Our 
prices are very, competitive, too. 
Call us today. 
The following are registered trademarks for 
Digital F.quipment Corp: 
VAXmate, DEConnect DECnet , VAX, MicroVAX, 
VAXcluster, VAXNMS, VT220, LN03, and VAXstation 2000. 
MS-DOS is a trademark of Microsoft Corporation. 
IBM is a trademark of International Business Machines, Inc. 
Ethernet is a trademark of Xerox Corporation. 

Celebrating our 20th yearl 

MTI SYSTEMS CORP. 
Where service and support make the difference. 
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For more information 
on the VAXmate, call 
our toll free number 
or the MTI office 
nearest you. 

800/645-6530 
New York: 
718/767-0677 
516/621-6200 
518/449-5959 
212/226-2337 
New Jersey: 
2011227-5552 
Massachusetts: 
617/270-9890 
Connecticut: 
203/284-8109 
Pennsylvania: 
412/931-9351 
Ohio: 
216/464-6688 
513/531-0688 
Illinois: 
312/773-2300 

Kentucky: 
502/426-7696 
Georgia: 
404/447-6662 
Florida: 
813/874-6444 
305/486-4004 
Alabama: 
205/830-9526 
Wisconsin: 
414/785-5500 
Colorado: 
303/799-8525 
Arizona: 
602/431-0016 
Utah: 
801/485-4900 
California: 
818/718-0073 
714/220-6487 
619/268-4730 
408/947-3588 

~D~DD~a ·· 
Authorized Distributor 
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l ETTERS 
AND THE MASS REPORTER 
ANSWERS ... 

"The Mass. Report," March, page 
31, is a self-centered, whining, juve­
nile waste of two pages of an 
otherwise highly useful magazine. 
To quote: "Get with it, guys!" I can 
get this drivel from USENET. 

KenBarr 
OEM Systems Manager 

Calma Co. 
Research & Development 

525 Sycamore Dr. 
Milpitas, CA 95035-7489 

If what's bothering you is the ap­
parent "sour grapes" note of the 
column, I can appreciate that: I 
should 've indicated more strongly 
that I rarely approve of any govern­
ment "help, "not just federal subsidies 
for the selection of a Texas site for 
Sematech. Some people see Big Gov­
ernment as the solution; I see it as the 
problem. As for juvenile, that's a 
word I apply to companies that pull 
on Uncle Sam's sleeve and whine in­
stead of digging in and competing, 
which is what our economic system's 
supposed to be all about. I should also 
mention that Massachusetts, unlike 
several other states, responded to the 
Texas selection with congratulations 
and a privately supported program to 
bolster the technical content of our 
state's secondary education. 

I expected the column to generate 
some emotional replies, but it would 
help if that were not all they con­
tained. In any case, I appreciate your 
taking the time to respond and your 
kind words about Hardcopy. Keep 
those cards and letters coming, folks. 

CONSUMER REPORTS WE'RE NOTI 

My concern about your HOW re­
port program is that the 
manufacturer knows that the prod­
uct is being delivered for test 
purposes. Obviously, this differs 
from Consumer Reports, which buys 

blind in the open market. I suppose I 
should place my orders in your name 
to ensure that I get the best! 

Douglas Boynton Quine, Ph.D. 
Illinois Natural History Survey 

Wildlife Section 172 NRB 
607 E. Peabody Dr. 

Champaign, IL 61820 

The goal of the HC/WG OEM 
Evaluation Program (HOW) is to 
provide you with enough test in­
formation so you can make an 
intelligent buying decision. After 
reading a HOW Review or Report, 
you will have enough ammunition to 
ask probing questions regarding a 
product's performance in your par­
ticular environment. Depending on 
the answers you receive, you will 
make the final purchasing decision. 

Steve Bostwick 
Senior Scientist 

HC/ WGLabs 

SMOOTH, NO-WAX FORMULA 

In reference to Edward Teja's 
"Graphics Notes" column (January, 
page 89), we appreciate the mention, 
but it seems that we haven't done a 
very good job of keeping you up to 
date with the technology. The paper 
used in our copiers is not treated or 
wax based. It is simply calendered to 
achieve a smooth, even surface for 
the adhesion of the wax-based ink 
from the doner [sic] sheet. 

Cheryl Landman 
Manager, Marketing 

Communications 
Seiko Instruments USA Inc. 

San Jose, CA 

We welcome your comments ... 
Send letters to: 

Letters 
Hardcopy Magazine 
1061 S. Melrose, Ste. D 
Placentia, CA 92670-7180 

All letters should be signed and in­
clude a phone number where you can 
be reached during the day. Jte re­
serve the right to edit letters for style, 
space, and clarity. 





orry fellas. 
We knowhow 

much you depend on us 
for disk backup systems 
that are idiot-simple 

and Old Faithful-reliable. For years, 
we've been making your life easy 
with "push the button and go home" 
backup of even the biggest disks. 

But things have gotten more 
complicated. There are now major 
tradeoffs available between speed, 
capacity, and cost. 

If your system is big, busy, and 
expensive, minimizing downtime 
is probably a major consideration. 
So you want the fastest backup 
possible. 

On the other hand, smaller 
systems and networks may be able 
to get by nicely with a much less 
expensive but slower backup 
solution. 

The point is that no single backup 
answer is right for everybody. 

So now, MegaTape offers you 
a choice. The exceptional cost/ 
capacity of 8mm. Or the "industrial­
strength" performance of our 
proven cartridge technology-now 
dramatically upgraded. 

You can still pick up the phone 
and order a MegaTape system for 
just about any minicomputer or 
workstation network. 

But now you'll have to decide 
which MegaTape system to order. 

1WG ICl'lllt • 764 Kiit 
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When speed counts, nothing tops 

the new MT-1500. At maximum transfer 
rate, this rugged powerhouse backs up 
1.2 gigabytes on a single cartridge in 
under 30 minutes. And it offers features 
you simply can't get anywhere else: 
0 Up to three plug-in interfaces: any 

combination of Pertee and SCSI. A 
front panel switch selects the CPU. 
Complete software compatibility. 
No need for special device drivers or 
backup utilities. 
Comprehensive local and remote 
diagnostics. A technician can easily 
troubleshoot the entire system from 
the front panel-or from across 
the continent, using a terminal 
and modem. 
The MT-1500 comes in rackmount 

and tabletop configurations, and is 
designed for easy OEM customization. It's 
even read compatible with the previous 
generation of MegaTape systems. 

See us at DEXPO/Spring-Booth #400 

Even though the new 8mm 
data cartridges promise eye-

THE EASIEST 
CHOICE OF ALL: 

MEGATAPE SUPPOIIT. 
Although you might have to 

spend some time choosing between 
backup technologies, choosing a 
backup company shouldn't take 
you any time at all. 

There simply isn't anybody else 
in the business that has the commit­
ment, expertise, and track record 
that MegaTape does. 

GT-88 MT-1500 
popping capacity and unbeat­
able cost per megabyte, we saw 
a few problems. Unproven relia­
bility, for one. Nonstandard 
interfaces, for another. 

C.apadty (fonnatted) 2.0GB l.2GB 

Transfer rate (burst) 
(sustained) 

880KB/sec 
246KB/sec 

3000KB/sec 
764KB/sec 

So our engineers made 
the problems go away. Present­
ing the remarkable new GT-88: 
the only 2 gigabyte, Pertec­
compatible tape cartridge sys-

Interfaces Pertee Pertee, SCSI 

UOports l or2 upto3 

Dimensions (in.) 4.5Hx8.6W 8.75H x 19.0W 

tem you can buy. With an 
absolutely unique set of big-
computer features: 
0 Works with existing software. No 

changes to device drivers or backup 
utilities are necessary. 

0 A full 1.25 MB of Cache, for burst­
mode transfer rates up to 880K bytes 
per second. 

0 Optional switching between two dif­
ferent CPUs at the push of a button. 
The GT-88-complete with AC 

power supply-is conveniently pack­
aged as a tabletop unit or in 811 form 
factor to fit standard enclosures. And 
it's format-compatible with other 8mm 
backup systems. 

© 1988 MegaTape Corp 

x 14.0D x24.0D 

So while we may have compli­
cated your choice a little bit, in the 
end the right decision is obvious. 
MEGATAPECORPORATION 
1041 Hamilton Road 
Duarte, CA 91010-0317 
(818) 357-9921 • Telex: 510 600 7131 
Telefax: (818) 357-2369 

~~egaTape 
TuE GREAT LEAP 

FORWARD IN BACKUP 

CIRCLE 474 ON READER CARD 
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T E c H F 0 c u s 
CONTROLLER SOLUTIONS EXPAND THIRD-PARTY SUPPLIER VISTAS 

Taking advantage of powerful interfacing technology, third-party vendors are offering 
more control capability on and off the DEC backplane 

by Brad Harrison, Midwest 
Editor 

Digital Equipment Corp. 
has fallen behind in 

controller technology. The 
company's bias toward its 
own custom Standard Drive 
Interface (SDI) and the slug­
gishness of its RA series 
drives are resulting in a lack 
of state-of-the-art storage 
solutions for VAXBI systems. 

The same is true for 
smaller systems-DEC's fo­
cus on the dated ST-506 in­
terface and disregard for 
blossoming Enhanced Small 
Device Interface (ESDI) and 
Small Computer Systems In­
terface (SCSI) standards are 
resulting in performance 
bottlenecks in Micro VAXes 
and MicroPDPs. DEC buys 
its ST-506 Winchesters (the 
RD32, 53 and 54) from Mi­
cropolis Corp. (Chatsworth, 
CA), Seagate Technology 
(Scotts Valley, CA), and 
Maxtor Corp. (San Jose, CA), 
even while these manufac­
turers are developing a 
whole new generation disk 
technology that provides 
greater capacities and faster 
access times than the older 
ST-506 product lines. 

The most interesting de­
velopments in the DEC envi­
ronment involve third-party 
activity on the Q-bus, sug­
gests Phil Devin, senior stor­
age analyst at Dataquest Inc. 
(San Jose, CA). He points out 
that DEC has traditionally 
been on the cutting edge of 
commercial technology, but 
that has changed. "Now they 
seem to be stagnant as far as 
innovative storage goes." 
Devin contends that this 
means there is probably 
more opportunity than ever 
before for third-party ven­
dors, despite the fact that 
DEC exercises tight legal 
control over who supports its 
line of Bl-based VAXes. 
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llllPI l - A1Jro•1t1 IY111•1 l1&. 'I ESDC l'IPPBlllll the f uture of 
controllers. Packed with logic and a large 1-Mbyte cache that 
can be expanded to 16 Mbytes, the board uses programmable 
logic cell arrays that can be reprogrammed by the microcode. A 
variety of microcode levels and revisions are available for the 
board from Andromeda, and can be downloaded by calling 
Andromeda's support computer. 

MDVIII Away 
It may be too late for 

DEC to woo some traditional 
DEC-compatible manufac­
turers back onto native DEC 
buses. The industry has tak­
en DEC's not-so-subtle hints 
and is moving off of native 
DEC buses onto more-easily .. 
supported bus architectures 
such as Multibus, NuBus, 
and VME. "Everyone is look­
ing for other markets," says 
Jim Reynolds, president of 
Andromeda Systems Inc. 
Reynolds has been in the 
DEC-compatible market for 
eleven years. "The move to­
ward other architectures is 
so rapid," claims Reynolds, 

"that even if DEC eased li­
censing restrictions today, 
the investments in time and 
money we've already made 
would still sweep us all 
away." 

1111 Problems 
"There's a basic conflict 

within DEC between its mar­
keting people and its engi­
neers," says I. Dal Allan of 
ENDL Consulting (Saratoga, 
CA). "The marketing people 
want standards; the engi­
neers want proprietary tech­
nology." The marketing peo­
ple have gotten their way in 
communications, according 
to Allan, but the engineers 

continue to control the BI 
and mass storage options-a 
situation that could prove 
fatal. 

"The marketing people 
need to be able to tell engi­
neering that if they can't de­
sign and manufacture the 
product within a certain 
amount of time, then mar­
keting is going to go outside 
the company to get it," says 
Allan. This important type 
of internal leveraging is crit­
ical to remaining competi­
tive, according to Allan, and 
is one of the most remark­
able and important charac­
teristics of the widespread 
use of standards in the com­
puter industry. 

The situation developing 
with the BI and DEC's con­
troller and subsystem offer­
ings isn't surprising. Every­
one except DEC, it seems, 
saw it coming. The company 
is going to have to introduce 
some pretty amazing new 
products-and soon-if it 
wants BI options to keep up 
with what's available indus­
try-wide. Q-bus offerings are 
being kept state of the art by 
the third-party vendor, but 
surely this 16-bit bus has a 
life span of only a few more 
years, possibly ending with 
the Micro VAX III. 

S•ot Check 
The trend toward intelli­

gent interfaces started more 
than four years ago in the 
general industry and began 
finding its way in the DEC 
world more than a year ago 
(see "Evolving Disk Inter­
face Standards Shaped by 
Digital Third Party," Hard­
copy, page 40, April 1987). 
And, it is gaining momen­
tum, as evidenced by several 
recent controller introduc­
tions. For example, TD Sys­
tems Inc.'s Viking/ QDT and 
UDT SCSI controllers for the 
Q-bus and Unibus, respec­
continued on sector 18 
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GOULD Electronics 

ER!. BASIC is the route to safeguarding 
your investment in DEC BASIC plus and 

. BASIC plus II software. 
UN E BASIC allows you to avoid the DEC 

route where the Road Stops Too Soon by 
offering you the new road to UNIX, and the 

very latest hardware and software technology 
available from the many UNMRSE BASIC 

authorised distributors. 
With its Interpreter, Translator/Compiler and 

C-ISAM Interface 
UNIVERSE BASIC 

SECURES YOUR Investment in existing 
applications 

EXTENDS YOUR Choice of available 
hardware 

MINIMISES Implementation costs and 
time scales 

PROVIDES Protection from 
DEC and RSTS 01111 .-.aiaiwwl ~~ • ...1 ~ F' ... ....__.. r - - ·......:--

.J ____ .J __ _ _ -- --- . 

For more information on how your company 
can acquire 'future-proof computing, please, 
contact the 'E E r product · 
manager for details of authorised 
UNIVERSE 

Tim Fitzpatrick 
5 7 North Main St. 
Suite E 
Hartford, 
Wisconsin 53027 
Tel: (414) 673-7041 

CIRCLE 470 ON READER CARD 

GOULD Electronics 
VAR: 
Sauer Computer Systems 
1 7 50 South Brentwood 
St. Louis, Missouri 
63144 
(314) 962-8382 



······· ·· ····· ··· ····· ··· ··· ·· ······ ··· ··· ········ ·········································· ·············· ·· ····· ···· ····· ·········· ·· ··· ··· ····· ···· ···· ·· ···· ··· ············· ···· 

T E c H F 0 c u s 
Lii~ II t•e II 

The move toward support 
of DEC's BI systems via in­
terconnect schemes like 
Exsys' is gaining momen­
tum-they offer one of the 
few routes DEC-compatible 
controller and subsystem 
manufacturers can take­
even though these products 
offer only moderate in­
creases in performance over 
their DEC counterparts (tied, 
as they are, to DEC 
controllers). 

System Industries claims 
to have found a healthy mar­
ket for the "C" series of BI 
and VAXcluster subsystems 
using high-performance 
SMD drives. 

Flfll'l 2-Q11J11y 11&. '1 QLC·IDOO TMICP &lllrlllll' fir 11tl&1/ 11k1y1t1•i l'lll'llllll a trend in optical 
storage controllers toward the controller handling all the special software requirements of the 
subsystem by plug-compatible support of standard DEC drivers. Previously, DEC-compatible 
optical subsystems required special driver software. Dedicated, special-function controllers 
of this type represent an important contribution third-party hardware manufacturers make 
within the DEC environment. 

System Industries is also 
in the process of cloning the 
BIIC-the proprietary BI in­
terface chip that DEC sells 
only to its licensees. EMC 
Corp. continues to pick this 
lock, too. But in the nearly 
three years that the BI has 
been on the market, no one 
successfully challenged DEC 
on its rights to the bus. continued from sector 16 

tively, combine Mass Storage 
Control Protocol (MSCP) and 
Tape Mass Storage Control 
Protocol (TMSCP) to support 
sequential and random de­
vices on the same SCSI bus. 
Additionally, Andromeda's 
ESDC ESDI controller (Fig­
ure 1) features the same ca­
pabilities of its earlier 
SMDC counterpart for Stor­
age Module Drive (SMD) 
drives (including a 16-Mbyte 
cache and user-service port 
for monitoring cache activity 
and downloading microcode 
'from Andromeda's dial-up 
support computer). 

· Two other introductions 
are Qualogy Inc.'s QLC-1000 
TMSCP SCSI optical control­
ler (Figure 2), which is tai­
lored to support optical disks 
by combining SCSI and 
DEC's TMSCP tape protocol, 
and CMD Technology Inc.'s 
CQD-120 SCSI controller for 
the Q-bus (Figure 3). The 
CQD-120 is a SCSI subsys­
tem that includes a minia­
ture, on-board, 100-Mbyte 
Winchester. To keep pace 
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with the growing demands of 
DEC customers, CMD is also 
offering SCSI controllers 
that support both MSCP and 
TMSCP. This capability is 
available on the CQD-120, 
but at a unit cost of almost 
$4,000. 

Taking advantage of the 
storage holes left by DEC, 
Exsys Storage Systems 
(formed by a group of ex­
System Industries employ­
ees) has announced a board 
that allows you to attach 
ESDI devices to DEC VAX­
clusters and BI-bus comput­
ers. The attachments are 
made via the DEC KDB-50 
controller and HSC-50 and 
HSC-70 cluster controllers. 
The Exsys RACE (RA-Com­
patible ESDI) product fits 
between the SDI controller 
and an ESDI device, giving 
you the option of adding a 
wide variety of state-of-the­
art, high-speed, high-capaci­
ty 5.25-in. Winchester ESDI 
disk drives. Emulex Corp. is 
also offering SDI-to-ESDI 
links, in addition to its SMDI 
SDI-to-SMD product that 

it's been selling since last 
year. These approaches do, 
however, add an extra com­
ponent to the storage system. 
SDI interfaces are also avail­
able on the DEC UDA-50 and 
KDA-50 controller boards for 
the Unibus and Q-bus, 
respectively. 

Other companies, such as 
Distributed Logic Corp. and 
Micro Technology Inc., are 
looking at supporting the BI 
as well. DILOG is already 
offering "RA-compatible" 
(plug-compatible with SDI 

continued on sector 20 

Fllll'l l - Tkl CMD Tl&kllfllY /1&. CQD·120ICl/11k1y1t1• II I flll 
klll'I II the latest in "hard card" support for the Q-bus. The 
subsystem functions as a standard SCSI host adapter; control­
ling up to seven devices, but supports a 100-Mbyte 3.25-in. 
Winchester as well CMD offers a variety of other "hard cards" 
aU3o. 





T E c H 

ESTIMATED NUMBER OF COMPUTERS FROM OTHER 
VENDORS AT DEC SITES 

APOLLO 
WORKSTATION 

9,100 

---SUN 
WORKSTATION 

15,200 

"-...APPLE MACINTOSH 
150,000 

F 0 c u s 
PERCENTAGE OF VAX SITES THAT HAVE COMPUTERS 

FROM OTHER VENDORS 

Source: Computer Intelligence 

APOLLO 
WORKSTATIONS 

.--- 3% 

-SUN 
WORKSTATIONS 
6% 

°"APPLE MACINTOSH 17% 

lkl 11•k1r 11111'11111&1•11111'1111111-IIC Wll'kllllllll II YAX 1/111 /1 growing at an astounding rate. Computer Intelligence estimates 
that 23% of all DEC VTlOO and VT200 termina/,s are actually PCs running emulatiO'Yl software. And many of the workstations, as 
well as PCs, are networked to the *Xes by Ethernet. 

CO'Yltinuedfrom sector 18 

controllers) SMD and ESDI 
subsystems, and Micro Tech­
nology is in the process of 
developing similar products. 
Spokesmen from both com­
panies indicated that they 
are moving toward more of 
an "end-user support" orien­
tation (as opposed to relying 
strictly on volume sales of 
controllers as mass-market 
commodity items). Especial­
ly in the case of DILOG, with 
its acquisition of Plessey Pe­
ripherals, the trend among 
the traditional DEC-compat­
ible controller manufactur­
ers is toward making more 
dollars in the subsystem 
business-and there are vir­
tually no new players coming 
into either the controller or 
the subsystem businesses 
from outside the DEC 
environment. 

GPllllP PHllPH 
The smart companies are 

seizing new opportunities. 
Emulex has a line of VME 
bus products, and the same is 
expected soon from DILOG. 
Scientific Micro Systems has 
decided to limit its DEC con­
troller offerings to its multi­
function controllers for the 
Q-bus, while focusing on also 
supplying VME and Macin­
tosh products for the DEC 
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environment. 
VME activity in the DEC 

environment is racing along, 
and it's expected that VME­
based workstations from Sun 
and Motorola could soon 
overwhelm the Micro VAX. 
Webster Computer Corp. has 
begun full-scale VME devel­
opment efforts in Australia, 
and we'll soon be seeing Web­
ster VME boards in the Unit­
ed States. In addition, a vari­
ety of products already 
exists for opening VAXes and 
PDPs to industry-standard 
bus structures (see "High­
Performance Extensions 
Break Out of the DEC Cage," 
Hardcopy, page 34, March 
1988). 

This isn't happening by 
accident: Apple Computer 
Inc. and Sun Microsystems 
Inc., the two best examples, 
are opening their arms and 
their systems to DEC's tradi­
tional third party, recogniz­
ing all the potential there. 
Andromeda, for example, is 
considering developing a line 
of NuBus products. 

Similarly, Trimarchi As­
sociates Inc. (State College, 
PA) is finding new revenue 
by supporting Sun worksta­
tions. Trimarchi was once an 
all-DEC controller and sub­
system shop, but nQw claims 
10% of its business is Sun 
compatible. 

Even with a growing de­
mand for ESDI and SMD 
controllers for a variety of 
buses, SCSI may soon prove 
to be the universal peripher­
al connection. Currently, 8-
bit SCSI is starting to be 

embedded into systems much 
like a serial port. But periph­
eral manufacturers are look­
ing toward 16-bit SCSI-II for 
higher performance-a need 
that will most likely be filled 
by year end. 1: 1 
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Andromeda Systems Inc. 
9000 Eton Ave. 
Canoga Park, CA 91304 
818-709-7600 
Circle No. 120 

CMD Technology Inc. 
3851 S. Main St. 
Santa Ana, CA 92707 
714-549-4422 
Circle No. 127 

Distributed Logic Corp. 
1555 S. Sinclair St. 
Anaheim, CA 92806 
714-937-5700 
Circle No. 128 

EMC Corp. 
171 South St. 
Hopkinton, MA 017 48 
617 -435-1000 
Circle No. 129 

Emulex Corp. 
3545 Harbor Blvd. 
Costa Mesa, CA 92626 
71 4-662-5600 
Circle No. 130 

Exsys Storage Systems 
1340 Tully Rd., Ste. 301 

San Jose, CA 95122 
408-292-0343 
Circle No. 131 

Micro Technology Inc. 
1620 Miraloma Ave. 
Placentia, CA 92670 
714-632-7580 
Circle No. 132 

Qualogy Inc. 
2241 Lundy Ave. 
San Jose, CA 95131 
408-434-5200 
Circle No. 133 

System Industries 
560 Cottonwood Dr. 
Milpitas, CA 95035 
408-432-1212 
Circle No. 134 

TO Systems Inc. 
24 Payton St. 
Lowell, MA 01853 
617-937-9465 
Circle No. 135 

Webster Computer Corp. 
1037 N. Fair Oaks Ave. 
Sunnyvale, CA 94089-2183 
408-745-0660 
Circle No. 136 
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Who says you have to pay extra 
to get an ASCII terminal equipped 

with these three letters? 
Introducing the new family 
ofIBM 3151 ASCII displays. 

Now you can have the most versatile ASCII 
terrillnals IBM has ever made, for the lowest 
price IBM has ever offered. Our new 3151 family 
gives you more functions, and greater compati­
bility with more ASCII host system computers, 
for single unit purchase prices starting at less 
than $400* per terminal. 

Three models and up to 16 emulations 
make them flexible. 

The entry level Model 110 comes with 10 non­
IBM emulations built in, and provides an 84-key 
keyboard with 12 definable function keys. 

The full-function Models 310 and 410 come 
with 11 emulations, and are easily capable of 
more (such as DEC VT220/100/52™ and 
WYSE WY-50/50 + ™) by simply adding a new 
low-cost, slimline cartridge. 

Their 102-key keyboards, equipped with 
up to 36 definable function keys, are also 
recappable, so you can adapt them to fit just 
about any program. 

Model310 

We worked harder to make 
them easier to use. 

Besides being designed for compatibility 
with other computers, IBM's new ASCII termi­
nals are more compatible with people. 

New 14" flat screen displays provide a non­
glare viewing surface and smooth scroUing. 
Our 310 and 410 models also offer a choice of 
80 or 132 column displays, with crisp character 
resolution, in green or amber-gold. 

What's more, we built the logic into the 
monitors, making all three models more com­
pact and more reliable. 

However, the most important feature of our 
new displays isn't on the screen, but above it: 
the lBM name. IBM provides not only a choice 
of a one or three year warranty, but a tradition 
of quality, service and support. 

It's no wonder these three letters have 
come to symbolize so much to so many people. 
And at these prices, they'll be even more in 
demand. For additional information, contact 
your IBM Marketing Representative, or call 
1-800-IBM-2468 for a supplier near you. 

ModelllO 

Model 410 

• Prices subject to change wi thout notice. 
©IBM 1987. IBM 1s a reg1sterec trademark of the IBM Corporation. DEC VT220/IOOl52 are trademarks of D1g1tal Equipment Corporation. WYSE WY-'3/Jif/J+ 1s a trademark of WYSE Technology. 
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T E c H F 0 c u s 
32-BIT UNIX WORKSTATIONS: A GOOD BET ON WALL STREET 

by Lynn Haber, East Coast 
Edit<Yr 

Despite the stock mar­
ket's nosedive, last Oc­

tober 19th, Wall Street secu­
rities firms are still banking 
on high-performance, 32-bit 
UNIX workstations as the 
desktop device of choice for 
their information-intensive 
trade. 

And major computer ven­
dors in the financial market, 
such as Apollo Computer 
Inc., Digital Equipment 
Corp., and Sun Microsystems 
Inc., anticipate an even 
greater worldwide sales op­
portunity this year and are 
eagerly rallying the support 
of third-party suppliers to 
round out their product 
offerings. 

Allan Grody, president of 
Financial Integroup Hold-

ings, a consulting company 
located in New York, esti­
mates the market for finan­
cial market data services (in­
cluding data feeds and 
desktop devices) will reach 
$10.4 billion worldwide by 
1990, up from $2.3 billion in 
1985. 

With an ever-increasing 
amount of digital informa­
tion, financial service and se­
curities companies recognize 
the growing requirement to 
manipulate and manage data 
more efficiently. 

Several companies al­
ready serving the trading 
community include Microg­
nosis Inc., QV Trading Sys­
tems Inc., Quotron Systems 
Inc., Rich Inc., and 
Transvik Inc. 

l1•1lr1111t1 C•1111 
During the past few 
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years, deregulation, global­
ization, and new arbitrage 
opportunities in the financial 
marketplace, combined with 
the availability of digital 
ticker feeds versus the con­
ventional video means of 
transmission, changed the 
type and level of service that 
organizations could provide 
to their customers. 

And, to maximize their 
competitive edge, many fi­
nancial service companies 
recognized that faster, more 
versatile desktop computers 
were the key facilitator to 
achieving competitive 
advantage. 

Craig Symons, vice presi­
dent at the Gartner Group 
Inc., a consulting company 
located in Stamford, CT, says 
that 32-bit workstations al­
low traders working with 
real-time data to respond 

(b) 

quickly to changing market 
conditions, for example. 

Processing speed, sophis­
ticated graphics, display 
management capabilities, 
and networking features-­
the same workstation char­
acteristics originally re­
quired for scientific and 
engineering applications-­
filled a niche in the financial 
service market that, industry 
participants contend, even 
the promises of the second­
generation personal comput­
er cannot fulfill. Common 
applications include calculat­
ing mortgage-backed securi­
ties, fixed-income trading, 
risk arbitrage, and portfolio 
management. 

Bush Karbal, vice presi­
dent of advanced technology 
at Bear Stearns & Co. Inc., 
New York, notes that, for the 
same price as an IBM PS/2, 

NEW COMPETITIVE TRADING FLOOR 

NEW YORK 

TOKYO 

CHICAGO 

FAU lT·TOlERANT 
COMPUTER 

DEC VAX 

I I 
DODO 
SUPERCOMPUTER 

DD 
MAINFRAME 

WORKSTATION 

PER SONAL 
COMPUTERS 

Source: Sun Microsyitem1 Inc. 

ll1tl11/at1I, computerized trading floors allow financial-service companies to offer higher-level services to their clients. 
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his organization can pur­
chase UNIX-based worksta­
tions that he considers ac­
complished desktop devices. 

"From the trader's point 
of view, you can get real-time 
information and manage and 
manipulate it quickly. And, 
from the development side, 
you can achieve faster and 
higher-quality results," he 
points out. During the past 
two years, Bear Stearns & 
Co. Inc. has installed be­
tween 100-200 Sun worksta­
tions that are used to devel­
op front-end trading systems 
and generate software devel­
opment. Such workstations 
are currently being consid­
ered for use by senior execu­
tives for office automation or 
sophisticated MIS applica­
tions as well, Karbal reports. 

For such requirements, he 
contends, "The DOS operat­
ing system is a D-0-G." 

N1tw1r•111 
In the fast-paced and rap­

idly changing financial ser­
vice industry, traders seized 
new opportunities and spent 
millions on new computer 
systems while riding the bull 
market-often bypassing the 
kludge of the central pro­
cessing organization. 

"Many departments saw 
the possibilities of the new 
technology and abandoned 
central processing, and it 
soon became the norm to de­
partmentalize," says Grody 
of Financial Integroup Hold­
ings. The result of these in­
dependent buying sprees by 
departments, he contends, is 
that what was easy to cost 
justify during a bull market 
is not as easy to live with 
under the weight of a bear 
market. 

As a result, system inte­
gration-networking work­
station groups together as 
well as integrating front­
and back-end systems-is to­
day's prior ity for many 
organizations. 

A typical computer con­
figuration in a trading room 
consists of a minicomputer 
hooked to a ticker plant that 
receives data feeds in real 
time and sends the informa-

tion to individual worksta­
tions. In the past, traders 
had anywhere from three to 
a dozen or more 9-in. video 
terminals stacked on their 
desks, feeding them financial 
data. A single workstation 
not only conserves real es­
tate on the desktop, but it 
also allows for data reduc­
tion, enabling traders to re­
ceive only that information 
which they want. Then, de­
pending on a department's 
requirements, the local 
workstation network may or 
may not be tied to an VAX or 
an IBM mainframe for more 
complex analytical or data­
base work. 

Several Wall Street trend 
setters, such as Morgan 
Stanley & Co. and Goldman, 
Sachs & Co., have, reported­
ly, installed minisupercom­
puters from such vendors as 
Alliant Computer Systems 
Corp. and Convex Computer 
Corp. 

So, while many firms, 
early on, recognized the im­
portance of system interop­
erability and open architec­
tures, today, system 
expandability, integration, 
and local- and wide-area net­
working features take on 
even greater importance as 
financial institutions contin­
ue to streamline their opera­
tions for the bull/ bear mar­
ket. For this reason, many 
industry analysts believe 
that DEC is well positioned 
to maintain a strong foot­
hold in the financial market 
industry. 

"DEC's product solution 
may be more appealing to 
MIS because it can offer a 
package-applications, net­
working, a computing migra­
tion path, and an operating 
system that offers data inte­
gration and security," says 
Gartner's Symons. 

Don Bracken, industry 
marketing manager, capital 
markets, at DEC, agrees that 
the company's strength lies 
in its networking capability. 
"While the w<>rkstation itself 
is important, the data links 
and infrastructure to deliver 
that data are critical," he 
says. 

One of the earliest third­
party vendors to develop a 
DEC-based trading-support 
system that utilizes the func­
tionality of DEC's VAXsta­
tion capabilities is Transvik. 
The Transvik System, ac­
cording to David Rosensaft, 
company president and CEO, 
is a turnkey securities trans­
action and execution system 
designed to provide automat­
ed trading facilities for both 
existing markets and emerg­
ing markets worldwide. 

Rosensaft says that the 
company chose DEC equip­
ment because the product 
was based on a distributed 
architecture. "Users can ex­
pand both vertically and hor­
izontally with the VAX archi­
tecture while retaining 
operating system continuity, 
and DEC also offers a reper­
toire of interfaces to a vari­
ety of installed systems from 
other vendors," he explains. 
"Additionally, DEC is recog­
nized worldwide." 

Transvik announced its 
system last Fall and is cur­
rently installing its first sys­
tem in Europe. This system 
consists of approximately 
100 VAXstation 2000's tied to 

a network of Micro VAXes. 
Last year, DEC was also 

awarded a $30 million con­
tract from Citicorp for a 
worldwide trading platform. 

n1 B1tt11 A•11• 
George Gardner, vice 

president of information sys­
tems at Arthur D. Little Inc., 
Cambridge, MA, contends 
that, while integrating the 
front- and back-room com­
puting environments is a 
must for many financial ser­
vice institutions, the task is a 
big one. 

"I expect that things will 
keep churning around for a 
while as we're still seeing 
warfare among the en­
trenched suppliers of raw 
data and the newer worksta­
tion vendors," he explains. 
"Additionally, it's difficult to 
make heads or tails out of the 
myriad of available 
software." 

Finally, Gardner notes 
that, before any single ven­
dor can emerge on top in the 
financial services market, 
companies will have to devel­
op expertise in application 
software that they currently 
lack. 1

: 1 
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Alliant Computer Systems Corp. 
One Monarch Dr. 
Littleton, MA 01460 
617-486-4950 
Circle No. 104 

Apollo Computer Inc. 
330 Billerica Rd. 
Chelmsford, MA 01824 
617-256-6600 
Circle No. 105 

Convex Computer Corp. 
701 N. Plano Rd. 
Richardson, TX 75081 
214-952-0200 
Circle No. 106 

Digital Equipment Corp. 
Maynard, MA 01754-2571 
617-490-8365 
Circle No. 113 

Micrognosis Inc. 
100 Saw Mill Rd. 
Danbury, CT 06810 
203-794-034 7 
Circle No. 107 

QV Trading Systems Inc. 
11 Broadway 
New Yori\, NY 10004 
212-344-8470 
Circle No. 108 

Quotron Systems Inc. 
5454 Beethoven St. 
Los Angeles, CA 90066-0914 
21 3-827-4600 
Circle No. 109 

Rich Inc. 
3531-35 N. Martens St. 
Franklin Park, IL 60131 
312-678-3100 
Circle No. 110 

Sun Microsystems Inc. 
2550 Garcia Ave. 
Mountain View, CA 94043 
415-960-1300 
Circle No. 111 

Transvik Inc. 
733 3rd Ave., Ste. 1200 
New Yori\, NY 10017 
21 2-355-3575 
Circle No. 112 
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T E c H F 0 c u s 
NEWEST HIGH-END VAX MIGRATES CUSTOMERS TO MORE POWER 

by Lynn Haber, East Coast 
Editor 

The ultimate benefit of 
Digital Equipment 

Corp.'s recently introduced 
VAX 8800 Series, which DEC 
claims is more than three 
times faster than the VAX 
8700, is that it provides a 
migration path for current 
customers who are running 
out of processing steam. 

"Although the announce­
ment was primarily a soft­
ware announcement," says 
Stephen Dube, senior vice 
president at Shearson Leh­
man Hutton, New York, 
"what it allows is for users 
to solve their upgrade 
problem." 

The VAX 8800 Series­
comprised of the VAX 8810, 
8820, 8830, 8840, and 8842 (a 
turnkey cluster configura­
tion)-is viewed as less of an 
attempt by DEC to attract 
IBM Corp. mainframe users 
than it is an attempt to dis­
suade DEC's current in­
stalled base from buying Big 
Blue's powerful mainframes. 

The heart of the DEC an­
nouncement lies in the com­
pany's implementation of 
symmetric multiprocessing 
(SMP)-the ability to incor­
porate multiple processors in 
a single VAX machine-un­
der the VMS operating sys­
tem. Unlike DEC's existing 
clustered configurations, 
SMP presents a single-sys­
tem image. 

According to DEC, the 
new series technology is 
based on the VAX 8700-
which was renamed the VAX 
8810-and can incorporate 
up to four, tightly coupled 
VAX processors in a single 
system. By incorporating 
SMP in VMS, the system de­
livers balanced performance 
across applications. Addi­
tionally, VMS, with SMP 
support, manages system re­
sources and, therefore, the 
user sees the same VMS in­
terface as in a single-proces­
sor system. 
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IEC'I llW YAX 1140 lltlflll'llll faur processors and 128 Mb-ytes of main memory. 

A CIHIP Laak 
DEC reports that all 

models are available in up to 
four processor configura­
tions (see Chart) and are 
compatible with existing 
VAX application software 
and hardware. 

The 8800 Series comput­
ers support up to 512 Mbytes 
of main memory-double the 
previous capacity-and up to 
six VAXBI buses, which in­
creases the available 110 
bandwidth for disk control­
lers, VAXcluster adapters, 
Ethernet adapters, parallel 
devices, local communication 
devices, and VAXBI options 
provided by licensed third­
party vendors, according 
to DEC. 

DEC also boosted custom­
er support for the high-end 
VAX Series to include a one­
year warranty on all DEC 
hardware and software; 24-
hour, seven-day, on-site 
hardware service; a dedicat­
ed account support manager; 
and a performance reporting 
service. 

The new machines are 
available now and include a 
fully supported advance re­
lease of VMS V. 5, which is 
scheduled for general release 

this summer. 
Prices of the 8800 Series 

range from $592,000 to ap­
proximately $1.7 million, de­
pending on configuration. 

Two products for new 
VAXcluster installations­
the Startup and Services 
Package and the High Data 
Availability Package­
which, DEC says, optimize 
support for the VAX 8840 and 
8842 systems, were also 
introduced. 

0~11111 Fir U11r1 
While the VAX 8800 Se­

ries is good news for DEC 
customers because it allows 
for system expandability via 
enhanced product selection, 
the other side of that scenar­
io is that it may also gener­
ate confusion, contends Nor­
man Weizer, a senior 
consultant with Arthur D. 
Little, a consulting company 
in Cambridge, MA. 

"I think that DEC will 
now have to rationalize its 
product line to customers 
and give them a better grasp 
as to which way to go with 
the VAX line," he says. 

Nevertheless, Weizner be­
lieves that the greatest cus­
tomer interest in the new 

machines will come from me­
dium-to-large commercial 
organizations to meet their 
office automation needs. 
"The symmetrical multipro­
cessing capability of the Se­
ries 8800 is particularly valu­
able in instances where an 
organization has to run 
many jobs and they don't 
want the overhead associated 
with a VAXcluster," he says. 

In a VAXcluster, each 
VAX computer runs a version 
of VMS, whereas only one 
version of VMS runs in the 
new VAX SMP configuration. 

Shearson Lehman Hut­
ton's Dube believes that both 
the commercial and the sci­
entific markets will be inter­
ested in the VAX 8800 Series. 

"For the majority of com­
mercial applications, the 
benefit of the new machines 
is that they will run unal­
tered and users will see en­
hanced performance 
throughput," Dube says. 
"Some other applications, 
mainly scientific, will show 
significant improvement by 
rewriting them to maximize 
the machine's parallel pro­
cessing capability." 

Already, several third­
continued on sector 26 



There is a friendlier way 
to help train and support 
your users. In fact, you may want 
to put a welcome mat at your door. 
With ProTRAINER or 
ProSUPPORT. you can give 
your users (and yourself) that 
warm fuzzy feeling that comes 
from accomplishment. 
Like easily learning new software. 
Or quality teaching. 
Or quickly solving problems. 
Consider the following features: 

0 Remote User Support 
• Show and tell 
• Interactive assistance 
• Automatic documentation 
• Includes the popular 

CONTRL software 
•more 

No more hiding in dark corners. 
No more drawing straws. 
Receive your warm fuzzies now 
by using expert support software 
from Clyde Digital Systems. 

See us at DEXPO/Sorina-Bonth .1t~na 

Big bad wolves 1 no. 
Lynch mobs? no. 

Cuddly bears 1 YES. 

O User Domicile Training 
• Pupil- or teacher-

initiated linking 
• In-progress linking 
• Hand-raising 
• Dialogue 
•more 

Does your support department lock their 
door and draw the curtains, fearful of the 

user lynch mob coming to string them 
up when system problems occur? 

Does your training and support 
staff draw straws to determine 

who has to go face the pack 
of frustrated and often 

angry operator wolves? 

0 Classroom Demonstration 
• Teacher/pupil input 
• Dialogue 
• Hand-raising 
• Network support 
•more 

da® 
Call now. (801) 224-5306 

l"'IDl"'ll: 10.c ,... .. , ..., ... .,....,.,. -·--

371 East 800 South, Orem, UT 84058 
Easylink: 62128960 Telex: 469553 



T E 
continued from sector 24 
party software developers 
have announced products 
that take advantage of the 
SMP architecture, including 
Intera-ECL (Denver, CO) 
with its Eclipse 300 Reser-

c H 
voir Simulator software and 
Structural Dynamics Re­
search Corp. (Milford, OH) 
with its Integrated Design 
Engineering Analysis Soft­
ware (I-DEAS) product. 

Dataquest expects that 

F 0 c 
DEC, over the next year, will 
also announce software re­
finements that utilize the 
VAX 8800 Series parallel pro­
cessing capabilities. 

In the final analysis, say 
industry consultants, while 

u s 
not earth shattering, DEC's 
announcement was signifi­
cant in that it now puts the 
company in a computing­
power range that will, ulti­
mately, broaden its market 
potential. 1: 1 

A CLOSER LOOK AT THE VAX 8800 SERIES 
Sample Configurations: 
VAX8810 

• 60- x 74- x 30-in. 
cabinet occupies 15.5 
square feet (1.44 
square meters) of floor 
space 

• One processor 
• 48 Mbytes of main 

memory 
• MicroPDP-11 console 

subsystem 
• VMS operating system 

software license 
• DECnet-VAX software 

end node license 
• One Ethernet adapter 
• One VAXBI bus 
• One VAXcluster system 

adapter or one KDB50 
local disk controller 

• One-year DECservice 
hardware warranty 
including installation, 
24-hour hardware 
telephone support, and 
on-site support during 
business hours 

• Performance: 
Equivalent to VAX 8700 

• Prices begin at 
$543,900 

VAX8820 
• 60- x 106- x 30-in. 

cabinet occupies 22.2 
square feet (2 square 
meters) of floor space 

• Two processors 
• 128 Mbytes of main 

memory 
• Micro VAX II console 

subsystem with VT320 
terminal, LA 75 printer, 
71-Mbyte RD53 fixed 
disk drive, and 95-
Mbyte TK50 tape drive 

• VMS operating system 
software license 

• DECnet-VAX software 
end node license 

• VAXcluster system 
software license 

• One Ethernet adapter 
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• Two VAXBI buses 
• One VAXcluster system 

adapter 
• One-year hardware 

and software warranty, 
24-hour/7-day on-site 
hardware service, 
account support 
manager, and 
Performance Reporting 
Service 

• Performance: Up to 1.9 
times the performance 
of VAX 8810 

• Prices begin at 
$833,700 

VAX8830 
• 60- x 106- x 30-in. 

cabinet occupies 22.2 
square feet (2 square 
meters) of floor space 

• Three processors 
• 128 Mbytes of main 

memory 
• Micro VAX II console 

subsystem with VT320 
terminal and LA 75 
printer, 71-Mbyte 
RD53 fixed disk drive, 
and 95-Mbyte TK50 
tape drive 

• VMS operating system 
software license 

• DECnet-VAX software 
end node license 

• VAXcluster system 
software license 

• Two Ethernet adapters 
• Two VAXBI buses 
• One VAXcluster system 

adapter 
• One-year hardware 

and software warranty, 
24-hour/seven-day on­
site hardware service, 
account support 
manager, Performance 
Reporting Service, and 
six-month resident 
software engineer 

• Performance: Up to 2.8 
times the performance 
of VAX 8810 

• Prices begin at 
$1,062,000 

VAX8840 
• 60- x 106- x 30-in. 

cabinet occupies 22.2 
square feet (2 square 
meters) of floor space 

• Four processors 
• 128 Mbytes of main 

memory 
• 2.5 Gbytes of disk 

storage 
• Intelligent storage 

controller 
• Micro VAX II console 

subsystem with VT320 
terminal and LA 75 
printer, 71-Mbyte 
RD53 fixed disk drive, 
and 95-Mbyte TK50 
tape drive 

• VMS operating system 
software license 

• DECnet-VAX software 
end node license 

• VAXcluster system 
software license 

• Two Ethernet adapters 
• Two VAXBI buses 
• One VAXcluster system 

adapter 

• One-year hardware 
and software warranty, 
24-hour/seven-day on­
site hardware service, 
account support 
manager, Performance 
Reporting Service, and 
six-month resident 
software engineer 

• Performance: Up to 3.7 
times the performance 
of VAX 8810 

• Prices begin at 
. $1,472,000 
: vAX8842 

• Two 8820 systems 
• 2.5 Gbytes of disk 

storage 
• Intelligent storage 

controller 
• One-year hardware 

and software warranty, 
24-hour/seven-day on­
site hardware service, 
account support 
manager, Performance 
Reporting Service, and 
six-month resident 
software engineer 

• Prices begin at 
$1,577,000 



Over tlJe noise ol 
corporate issues, your 

department's 
computing needs are 

not always heard. In tlJe 
stack olthings to do, 
they often wait at the 

bottom ol the pUe. 

RDM is the ON LY application developer designed specifically 
to get department software development done. More than 

just a database, RDM is a complete application development 
system AND full relational database - integrated into one 

flexible, tab le-driven tool. 

RDM's table-driven technology is a generation beyond con­
ventional database development. RDM supplies all the 

parameters that shape standard application components. You 
add your own custom-designed specifics. RDM eliminates -..--=-.:::.::...::.::....::.:.___...;.. ___ 111111111!111111~ 

the need to code and recode routine application features. 

RDM is nonlanguage, fill-in-the-form application develop­
ment. With no programming code to analyze, the learn ing 
curve is short and productivity increases. With or without 

software development specialists, you create the entire appli­
cation: data input forms, summaries and reports, command 

menus, on-line help files and processes to validate and 
manipulate data. You' ll implement even the most procedural 

tasks - without procedural language syntax. 

A fter initial software development - your department's 
needs will evolve. RDM makes system modification and 

maintenance easy. You add new forms and reports - when 
you need to. You create new files or change data relationships 

- quickly. And without any change or rewrite, RDM appli­
cations will transfer and share data across 10 different operating 

systems. You save time and money with one software 
product for your VAX, PDP-11 and IBM-PC. 

S ince 1980, RDM has been the choice of more than 2500 
departmental application developers. For quick application 

development and easy maintenance, for increased productivity 
and extended portability, for stand-alone, integrated, 

distributed or networked systems ... there's no better 
software solution than RDM. 

Find out how your 
applications can rise to 

the top of the stack. 
Call today. 

800-362-6203 
In Canada, call 800-255-6378 

• •• ••• Interactive Technology, Inc. 
460 Park Plaza West 
10700 SW Beaverton-Hillsdale Highway 
Beaverto n, O R 97005 
503-644-0111 
TLX 703920 

See us at DEXPO/Spring-Booth #1022 
VAX and PDf'.11 are trademarks of Digital Equipment Corporation. IBM-PC is a trademark of IBM. ROM is a trademar 



T E c H F 0 c u s 
FIRST POSIK STANDARD REFLECTS DEC INPUT 

by Edith Myers, Senior 
Editor 

D igital Equipment Corp. 
may have been 

dragged, kicking and 
screaming, into the UNIX 
world, but it's there in a big 
way now. 

DEC's a major player in 
the IEEE POSIX (portable 
operating systems environ­
ment) standards effort that, 
this month, may yield the 
first of what will ultimately 
be several standards. A con­
siderable amount of DEC in­
put is reflected in the first 
document and, undoubtedly, 
will be reflected in its succes­
sors also. 

Call It UNIX 
The official IEEE 1003 

working groups are saddled 
with developing standards 
for portable operating sys­
tems environments, and the 
goal of the IEEE work is to 
come up with a set of stan­
dards for portability with 
which any O/S could be 
made to comply. However, 
UNIX comes closest to com­
pliance as the standards are 
now evolving and the O/ S 
most people think of in rela­
tion to POSIX. 

Jim Isaak, formerly of 
Charles River Data (Fra­
mingham, MA), heads the 
overall IEEE POSIX efforts 
and chairs the 1003.1 work­
ing group, a group Isaak 
characterizes as being one of 
the hot ones. Besides serving 
as an IEEE chair, Isaak now 
heads up DEC's internal PO­
SIX strategy as well. "At 
Digital, we are committed to 
POSIX and currently have 15 
people actively working in 
this area," says Isaak. 

Isaak's 1003.1 working 
group, charged with develop­
ing the full-use specification 
for a POSIX system inter­
face, was the first of seven 
IEEE working groups to 
complete its work, thus per­
mitting an IEEE ballot this 
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past March and April. An 
IEEE consensus could result 
in an acceptable standard by 
mid-summer. 

M111w•H1, at ISO 
Even though domestic 

balloting is expected to be 
swift, the vote at the Inter­
national Standards Organi­
zation (ISO) level "will take 
a little bit longer. Possibly 
ending in June or July," says 
Isaak. Acceptance by ISO is 
critical and will eventually 
lead to the specification's be­
coming a Draft Interface 
Standard, which will ulti­
mately go before a full ple­
nary session of the interna­
tional organization. 

Liii Ill~ ti GI 
Committee 1003.3, which 

is working on testing meth­
ods, will probably be next to 
get a document to IEEE bal­
lot. Isaak expects this 
group's work to be complete 
sometime this fall. A 1000.0 
committee, working on what 
he calls, "A Guide to the PO­
SIX Open System, a descrip­
tion of the complete environ­
ment," should be complete by 
the end of the year. 

Committee 1003.2, work­
ing on shells and tools, is 12 
months away from complet-

ing its document, while com­
mittee 1003.4 on real-time ex­
tensions and 1003 on the Ada 
language should wind up 
work early in 1990. The final 
committee, 1003.6, on securi­
ty issues, has no set time 
frame as yet. 

POSIX VI. UltPIX 
As these standards 

evolve, DEC undoubtedly will 
increase its commitment to 
both them and Ultrix­
DEC's own UNIX-like oper­
ating system. A clear indica­
tion of this was DECwin­
dows, which came out of an 
Ultrix environment and is 
now available for Ultrix sys­
tems, while a VMS version 
isn't due out until later this 
year. 

"DEC's support staff for 
Ultrix has been equal to that 
of VMS for two years now," 
says Gig Graham, software 
management strategies pro­
gram director for The Gart­
ner Group (Stanford, CO). 
"DEC has been one of the top 
beneficiaries of the UNIX 
marketplace," he adds. "It 
[DEC] hasn't had UNIX at 
the core of its business strat­
egy in the past, but that's 
changing." 

Recently, the Integrated 
Office Systems (IOS) soft-

ware marketplace belonged 
almost exclusively to propri­
etary vendors until indepen­
dent UNIX software licenses 
began to make an impact. 
Figure 1 illustrates the in­
stalled base of IOS software 
in the United States at the 
end of 1986 by licenses (a) 
and users (b). DEC's share of 
these markets jumps from 
11 % of the licenses to a 
whopping 42% of the users. 
DEC is now trying to merge 
these two markets using its 
UNIX-based Ultrix operat­
ing system. 

"A momentum is build­
ing. There are a lot of people, 
and I am one of them, who 
think UNIX works best in a 
VAX environment," says 
Graham. 

Meanwhile, per Isaak, the 
National Bureau of Stan­
dards (NBS) adopted the 
1003.l document and an­
nounced it as an interim Fed­
eral Information Processing 
Standard. NBS developed a 
validation test suite for the 
interface and just about ev­
ery computer vendor that of­
fers a UNIX-like operating 
system, including DEC, will 
be a beta test site. 

Isaak is of the opinion 
that DEC will announce a 
continued on sector 30 

TOTAL INSTALLED BASE OF 
LICENSES = 60,297 

TOTAL INSTALLED BASE OF 
USERS = 2,350,790 

UNIX 48% 
\ 

WANG 
7% 

{a) 

7% 

OTHERS 4 % 

HEWLETT· 
PACKARD 

5% 

DATA 
GENERAL 

HONEYWELL 2% 
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5% 

IBM 25% 
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licenses (a) and users (b), illustrates DEC's focus on the multiuser market. 



This is the screen that dreams are made of-the 
ADDS 2020. Its unique 70 Hz refresh display gives a 
stunning flicker-free performance. 

Included in the supporting cast are easy-to-read, 
double high and double high/wide characters; a 
choice of 80or132 column format; a 14" flat green, 
amber or white screen; operator selectable settings 
for brightness and contrast plus HelpNotes5M that let 
you l?rogram assistance messages directly into the 
term ma I. 

The 2020 also gives you intelligent desk 
accessories like a clock, alarm, calendar and a 
calculator that can work directly with your current 
application. 

A new screen star is born-the ADDS 2025. 
Looking for technology above and beyond the 

2020? Look at our newest screen star-the 2025. 

The person pictured above is a celebrity look-alike. 
The estate has not authorized or approved the use of look-alikes. 

We've added dual host capability; a 44 line display; 
3 more emulations-VT 100, PCfferminal and 
Viewpoint/78; plus an additional keyboard-
the PS/2. 

Screen test the ADDS 2020 or the ADDS 2025 
today. It could be the 
beginning of a beautiful 
relationship. Or check out 
our entry-level 1010, the 
first terminal in its class to 
offer a bult-in parallel printer 
port. For more information 
call 1-800-622-2070. 

al313EI 
Applied Digital Data Syst:ems Inc. 
A Subsidiary of NCR Corporation 

100 Marcus Blvd., Hauppauge, NY 11788. 

CIRCLE 41t. ON DS:Anl'D rADn 
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continued from sector 28 

new POSIX-compliant ver­
sion of Ultrix sometime this 
summer. He believes IBM 
will do the same with AIX 
and adds that AT&T has an­
nounced that its System V, V. 
4 UNIX will offer POSIX 
conformity. 

TIH ID OSI 
Isaak explains that the 

POSIX interface standard, 
as it stands, is, "communica­
tions neutral, network neu­
tral, and neutral to proto­
cols," adding, "we have been 
after applications portabil­
ity, and networking applica­
tions typically are not porta­
ble." Communications issues 
will be addressed as the 
Open Systems Interconnect 
(OSI) model comes along. 
"Our efforts are tightly cou­
pled to OSI." 

Communications capabil­
ity is a key issue to many 
UNIX standards watchers. 
Michael Tilson, president of 
HCR Corp. (Toronto), a 
UNIX systems software de­
veloper, is an avowed sup­
porter of POSIX but warns 
that it isn't addressing com­
munications issues yet. Gra­
ham (of The Gartner Group) 
agrees, but believes it will 
happen: "DEC, IBM, and 
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FlllH 2- UNIX 11'lll&ll IH• lj/1'1·111'1111,,llll'l IH expected to increase as software developers 
introduce UNIX versions of their proprietary products. 

AT&T all have a vested inter- AT&T's System V Interface 
est in seeing that this Definition (SVID). 
happens." Isaak says there is over-

H CR's Tilson worries lap between SVID and the 
there will be efforts, "in interface specification his 
some corner of DEC, to sell committee has devised. "We 
the world on POSIX as if it rejected about 30% (of 
were the true UNIX stan- what's in SVID) because it 
<lard. Then we might never isn't generic enough, particu-
have a true UNIX standard." larly for distributed comput-
He calls POSIX "a subset of ing or for secure environ-
UNIX and a step forward," men ts. Ours is a subroutine-
but feels that the closest driven interface which 
thing today to a true, full addresses a wider range of 
UNIX specification is environments," says Isaak. 

n1r• PIPllll, Ill 
Third-party suppliers are 

beginning to recognize the 
importance of Ultrix. "Ultrix 
use is growing. More people 
are interested in it," says 
Jack Buell, vice president of 
Simpact Associates Inc. (San 
Diego, CA), which announced 
Ultrix support of communi­
cation interfaces for the 
VAXBI at UniForum last 
February in Dallas. 

WHERE DID UNIX COME FROM? 

Per Simpact's Vice Presi­
dent of Data Communication 
Systems, Tom Stockey, "Na­
tive-mode VAXBI interfaces 
mean that Ultrix users can 
now take full advantage of 
the communications band­
width of DEC's VAXBI bus." 
Simpact's new interfaces are 
based in a multi-port, single­
slot ICP1632 front-end pro­
cessor-the first DEC-li­
censed product for the 
VAXBI. Stockey feels that "it 
is especially important to of­
fer this in light of the grow­
ing use of Ultrix and other 
flavors of UNIX on DEC's 
VAX machines." 

S ince 1981, UNIX has 
been proliferating in the 

worlds outside of academia 
(after Bell Labs lowered 
what had been an exorbitant 
license fee ). Digital Equip­
ment Corp. hardware has 
been associated with the 
UNIX operating system al­
though DEC didn't rush to 
embrace it. 

FIPll 11 I PDP· 7 
Not many remember that 

UNIX was developed on a 
DEC computer-a PDP-7 in 
Bell Labs. One of its develop­
ers, Ken Thompson, had be­
come dissatisfied with the 

Lab's available computer fa­
cilities. He uncovered the lit­
tle-used PDP-7 and set to 
work to create what he hoped 
would be a more hospitable 
environment. His work 
sparked the interest of co­
developer Dennis Ritchie and 
together they moved UNIX 
up, first to an 11/ 20 and then 
to an 11/45. 

The first company to of­
fer a commercial UNIX prod­
uct was Interactive Systems 
(Santa Monica, CA), which, 
today, is best known for its 
work for IBM on develop­
ment of AIX. Interactive 
paid a hefty $20,000 license 

fee when it was founded in 
1977 to offer a UNIX-based 
programmer's workbench 
based on the PDP-11. 

DEC noticed that its cus­
tomers were using UNIX 
and, in 1983, introduced Ul­
trix, based on the Berkeley 
4.2 version of UNIX. Ultrix 
was for use only with the 
PDP-11 then. The VAX ver­
sion of Ultrix came later, as 
DEC realized that even VAX 
users were buying and run­
ning various flavors of UNIX. 

In its early days, Ultrix 
may have been something of 
a step-sibling to VMS-not 
any more. 1: , 

UNIX products from 
third-party suppliers are 
making a significant impact 
that is expected to increase 
(Figure 2) as software devel­
opers introduce UNIX ver­
sions of their proprietary 
products. 1: 1 
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by Bonnie Brisson, Senior 
Copy Editor 

W ith the low cost and 
general availability 

of color printers contribut­
ing to the growing populari­
ty of color graphics output, 
you should be aware of the 
application software and 
output media necessary to 
achieve maximum benefit. 
You can't simply install the 
printer and continue with 
your projects-something 
must drive the printer to 
print blue here and red 
there. And, you won't want 
to simply photocopy your 
dynamic color graphics and 
prepare a run-of-the-mill 
black and white program of 
presentation overheads for 
your important meetings. 
These are but two of the 
"opportunities for innova­
tion" that drive the PC and 
general workstation 
marketplaces. 

Calor-Wara DI Ta• 
Desktop publishing is 

pushing the use of color 
technology. With a large 
and growing installed base 
of desktop publishing sys­
tems, developers of color 
publishing programs, and 
eventually hardware, have 
a waiting market. 

Current versions of Al­
dus Corp.'s PageMaker, 
Quark Inc.'s XPress, Apple 
Computer Inc.'s MacPub­
lisher, and Xerox Corp.'s 
Ventura Publisher already 
include features for adding 
spot color. Although devel­
opment of complete pro­
grams for economical, easy­
to-use, four-color output 
from desktop publishing 
systems is in process, this 
facility is not yet available 
to the average PC user. 

Over•11ds •Y lay 
The general availability 

of sophisticated four-color 
graphics programs, as well 
as desktop publishing with 
spot color, brings up the 
need for being able to ere-
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c H F 0 c u s 
COLOR OUTPUT MAKES You LOOK GOOD 

~ gineered" but have proved 
: too complex and expensive 
~ . to gain any acceptance into 

the PC marketplace. The 
application software is not 
of any value to the user 
until the peripheral hard­
ware is successfully 
installed. 

Al'kwl'llhl llC. '1111/VBl'Sll 11'111 lll'llCI HI•, for use with inkjet 
printers from, IBM, Tektronix, Canon, Xerox Corp. I Diablo and 
Digital Equipment Corp., is packaged in boxes of 50 sheets 'that 
retail for $49. 95 . 

For instance, QMS Inc.' s 
new QMS printer employs a 
Mitsubishi thermal trans­
fer print engine and inte­
gral QMS controller. How­
ever, this is not a laser 
printer, per se, and will cost 
approximately $25,000. For 
the past 18 months, Preci­
sion Image Corp. has been 
successfully marketing a 
color output printer/plotter 
device employing electro­
static technology (see "He­
lical-Scan Technology: A 
New Twist to Graphic Out­
put," Hardcopy, page 94, 
January 1988), but again, 
the cost is significant-ap­
proximately $54,000. 

ate four-color presentation 
overheads on your PC. 

To put together a set of 
color transparencies, you 
can output directly to your 
color ink-jet printer onto 
projection/transparency 
film that accepts color ink. 
Arkwright Inc. offers a 
quick-drying, universal 
transparency fi lm that ac­
cepts a full spectrum of col­
ored inks. The surface of 
the film is engineered to 
reduce bleeding and pro­
mote consistent ink density. 
Such films are available 
for use with color-tech­
nology infrared reproduc­
tion and pen plotter appli­
cations, too. 

The new, optically clear, 
polyester pen plotter trans­
parency film for color out­
put provides an ink-receiv­
ing surface that promotes 
rapid drying and higher re­
sistance to smears and fin­
gerprints. Arkwright mar­
kets its plotter trans­
parency film in 8.5- x 11-in. 
and A4 sheet sizes as well 
as 13-in. x 50-ft. rolls. 

Evalvl11 Products 
The industry's hardware 

and software design engi­
neers have seen the "writ­
ing on the wall" and are 
working desperately to be 
the first with new PC-com­
patible graphics products, 
including color xerographic 
copiers, color laser printers, 
and desktop publishing 
software with complete 
four-color capability. 

Both the copier and the 
laser printer have been "en-

Wa1t111 for Tomorrow 
Presently, Xerox (and 

the major Japanese ven­
dors) is striving to perfect 
the plain-paper electrostat­
ic copier so as to achieve 
four-color recognition and 
output at a reasonable 
price, and most major man­
ufacturers of laser printers 
are working 'round the 
clock to offer a viable four­
color alternative to their 
present product line. 1: 1 

Ad•1t10111 l1format1D1 about tbe products or services described 11 t•ls 
artlcle CH be obtal11d by mtact111 t•e com•HY directly or clrc1111 t•e 
•••ro•rl1t1 r11d1r service 1111ber. 

Aldus Corp. 
411 First Ave. S., Ste. 200 
Seattle, WA 98104 
206-622 -5500 
Circle No. 119 

Apple Computer Inc. 
10260 Bandley Dr. #1 M 
Cupertino, CA 95014 
408-973-3152 
Circle No. 120 

Ar1twright Inc. 
Main St. 
Fiskeville, RI 02823 

401-821-1000 
Circle No. 121 

Precision Image Corp. 
501 Chesapeak Dr. 
Redwood City, CA 94063 
415-366-8900 
Circle No. 122 

QMSlnc. 
One Magnum Pass 
Mobile, AL 36618 
205-633-4300 
Circle No. 123 

Quar1t lnc. 
300 S. Jackson, Ste. 100 
Denver, CO 80209 
303-934-2211 
Circle No. 235 

Xerox Corp. 
880 Apollo St. 
El Segundo, CA 90245 
213-333-6161 
Circle No. 236 
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VAX. The best system architecture for organizational computing. 

Macintosh. The best interface for personal computing. 

Helix VMX. The best of both worlds. 

• Helix VMX gives your VAX a Macintosh interface. Graphics, flexibility, ease-of-use, 
independent problem-solving, and the excitement of personal computing. 

• Helix VMX gives your Macintosh users a VAX backbone. Power, system services, 
networking, security, and responsible access to corporate information resources. 

• Helix VMX gives you a revolutionary, visual application development environment that 
lets you rapidly develop VAX-based software. These applications can be used from either 
Macintoshes or VT terminals. 

': .. a breakthrough software technology that exemplifies Digital's concept of what 
PC integration should mean:' Richard s mith 

Business Developmen t Manager, MicroVAX Systems 
Digital Equ ipment Corporation 

I Come See Us at DEXPO South 88, Booth #18081 

@ ODESTA CORPORATION 

4084 COMMERCIAL AVENUE, NORTHBROOK, ILLINOIS 60062 800-323-5423 (IL: 3 12-498 - 56 15) 
CIRCLE 411 ON READER CARD 

Helix VMX is J reg1s1ered tradem.irkof Odes1.i Corporation. D1g11al.1he 01g1tal logo. VT-l20, and MicroVAX are registered trademJrks 
of D1g11.il Equipment Corpor.111on.The Apple logo and Macintosh II Jre reglSlered trJdemarks of Apple Computer. Inc. 
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The LAN WorkPlacC" from Excelan: 
access straight from your desktop 
company-wide network. 
With today's fast-paced business, 
your job can require all kinds of 
information from many locations 
throughout the company. You 
want to quickly and directly com­
municate with your workgroup 
server and other workgroups, tap 
into minis and mainframes, and 
access the corporate mail system 
- from your desktop, whenever 
you need to. 

All of which calls for the LAN 
WorkPlace from Excelan, a family 
of products that uncomplicates 
everything - multiple operating 
systems, concurrency problems, 
gateway bottlenecks and every 
other obstacle to access - and 
turns a PC into a window on the 
entire world of corporate infor­
mation. 

It's all on your desktop. 

Excelan's LAN WorkPlace prod­
ucts give you direct, transparent 
access to information from all 
parts of your company. With 
multi-tasking windows, you can 
run a database search, call up a 
collection of spreadsheets and 
graphics, and access company­
wide communications. All at 
once. All at your desk. You can 
work simultaneously with your 
chosen collection of resources. 

What's even better, you don't 
have to learn any other operating 
systems or new sets of com­
mands. Your entire network is 
accessible via the same familiar 
commands you 've always used in 
operating systems such as PC­
DOS, UNIX, or XENIX. You can 
also work much faster because all 
LAN WorkPlace products are intel­
ligent and host-integrated. So all 
systems talk together the fastest 
way possible. You don't have to 
wait for data to trickle through 
gateways. Instead, you get what 
you want, when you want. And 
you multiply your own produc­
tivity by the power of all the com­
pany's systems. 

All the right stuff. 

Today Excelan connects you to 
the broadest range of systems 
available - PCs, Macs, DECs, 
minis, mainframes and more. We 
work with the broadest range of 
operating systems from PC-DOS, 
XENIX, NetWare and Macintosh 
OS to VMS and UNIX. We give 
you Multibus, VMEbus, Q-bus, 
UNIBUS, PC-Bus, and more. 
And all popular applications such 
as FTP, TELNET, SMTP and a 
variety of DFS packages. You 
can't get a more complete, high-

performance networking system 
from any other company. 

And since the LAN WorkPlace 
products are built on industry 
standards - Ethernet, TCP/IP, 
BSD Sockets, TLI, NETBIOS, 
NetWare, SMB and more, you can 
take advantage of all new com­
puter products and applications as 
they come along. 

In short, the LAN WorkPlace 
covers it all. So you can concen­
trate on business instead of com­
puters. 

A secure, far-reaching future. 

With its LAN WorkPlace products, 
Excelan gives your company a 
foundation you can build on for 
years to come. Because we've 
built on standards from the start, 
we can quickly support the new 
standards as they emerge using 
the LAN WorkPlace modular ar­
chitecture. 

Excelan has thousands of high 
performance systems at work in 
the real world, so they're tried 
and true. And to keep them that 
way, we provide support experts 
and back every Excelan product 
with the industry's best warran­
ties. We'll always be there when 
you need us. 

It 's all part of the Excelan®Plan. 

Excelan. Now you can Plan for the future! 

Exccl:m is :.i rcf',1Stcrcd 1r.idcm ark, LAN Work Place i'i a trademark ofExcclan. Inc. DEC, VMS, Q-bu" and UN IBUS arc 1nck:m:irk<>of0ig11al Equ1pmrnt Corpor;111on tTN I X 1s a trademark of AT&T lkll Labor<non cs XF.N IX 
is :.t trademark o f Microsoft , Inc_ Nc1Warc 1<; a rcg1s1cn:d tradcmouk of Novell. In<: M acimoo;h is a m1dcmark hccn<;cd 10 Apple Compu ter, In<: Mult1hu<; 1s:i trademark of Imel Corpor.111on BSD,., :.t 1radcmark of1 hc Rcgi.:nt<; 
o f the Uni versi ty of Cal iforn ia at lk rkclt:y Cop yrigh t © Exccl:1n , Inc., 19HR All ri~h ts r<:<;l·rvcd 



Direct, concurrent 
to the entire 

Call or write Excelan for more 
information. We'll tell you how 
the LAN WorkPlace extends your 
reach and connects you directly 
and easily to all your resources. 

And brings the wider corporate 
world right to your desktop. 

2180 Fortune Drive 
Sanjose, California 95131 
800-EXCELAN 408-434-2300 
FAX 408-434-2310 Telex 176610 

Excelan Europe Ltd. 
Intec 2, Suite 17, Wade Road 
Basingstoke 
Hampshire , RG24 ONE 
England, United Kingdom 
Tel: (44)256-842296 
FAX : (44)256-842298 



Cl-PMl-EDC 
• Full PMI support 

• Single bit error correction, double bit 
error detection 

• Runs complete DEC diagnostics 

• 4 ;negabytes on one board 

• Control Status Register (CSR) 

• Block mode OMA 

Cl-MIV16 
• 4, 8 and 16 megabytes on one board 

• On-board parity 

• Plug compatible to any MicroVAX II 

• Completely hardware and software 
compatible with the MicroVAX II 

Cl-QBUS-EDC 
LSl-11 , J-11, MICROVAX I 

• Single bit error correction , double bit 
error detection 

• Runs complete DEC diagnostics 

• Dual width card 

• 2 or 4 megabytes on one board 

• Block Mode OMA 

Additional Qbus Memories 

• Cl -1 173: 4 megabyte block-mode 

• Cl -1 173-EDC: 2 megabyte error detect­
ing and correcting w/block-mode 

• Cl-1123+: 1 megabyte dual width 

r-:-:;~31 I::- ---- 1 ~ 
~1 \l\\\\l\l\l\\\l\\\llll\lllll 

Cl-MICR0-11 QBUS SYSTEMS 
• LSl-11/23 or 11/73 CPU 

• 256KB-4MB memory, 
20MB-150MB Winchester, 
5114" or 8" dual floppy, or 
cart. tape, serial ports, 4X8 backplane, 
power supply all in a rack/table-top 
chassis. 

Cl-MIV8-EDC 
• Single bit error correction, 

double bit error detection 

• 8 megabytes on one board 

• MicroVAX II hardware and software 
compatible 

• Control Status Register (CSR) 

• MicroVAX error logger support 

CHRISLIN ALSO CARRIES STATE-OF-THE-ART MEMORIES 
FOR VAX, VMEbus, MULTIBUS, IBM PC or RT 

Chrislin Industries Caribe~ Inc. 

Call Toll Free: 800-468-0736 (est.) 

P.O. BOX 1657 SAN JUAN, PR 00629 
TELE. 809-876-5205 TELEX 345-4170 (CHRISLN PD) 

FAX NO. (809) 876-6140 

31332 VIA COLINAS, WESTLAKE VILLAGE, CA 91362 
TELE. 818-991-2254 

REPRESENTATIVES: CANADA-TECH-TREK, ONTARIO (416) 238-0366 MONTREAL-(514) 337-7540 
WEST GERMANY-DEMA COMPUTERTECHNIK (089) 272-3240 SWITZERLAND-OAP (01) 948-0580 

PMI, PDP, QBUS, LSl-11, J-11, MicroVAX, VAX are trademarks of Digital Equipment Corporation. IBM is a trademark of International Business Machines. 
MULTIBUS is a trademark of Intel Corporation, IBM Personal System/2 is a trademark of International Business Machines. 
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T HE MASS. REPORT 
UNIX as an "open standard" 

T 
he recent agreements between 
AT&T, keeper of the UNIX 
flame, and Sun Microsystems, 
developer of the Scalable Pro­
cessor Architecture (SPARC) 

Reduced Instruction Set Computer 
(RISC), have many competing com­
puter firms up in arms. Competitors, 
including such heavy hitters as Ap­
ple, Apollo, Data General, Digital 
Equipment Corp., Hewlett-Packard, 
Honeywell-Bull, NCR, Prime, and 
Unisys, are concerned that AT&T's 
exclusive contract with Sun for Re­
lease 4 of UNIX System V will pro­
duce a UNIX optimized for the 
SPARC. Should this happen, say 
Sun's competitors, UNIX will cease to 
be an open standard, or at the least no 
longer remain a neutral battleground 
upon which to field their own UNIX 
platforms. These concerns were exac­
erbated by the January announce­
ment of AT&T's intention to purchase 
20% stake in Sun over the next three 
years. 

UNIX, as most of us remember, 
has an unusual history full of contra­
dictions. Characterized as a mul­
tiuser system, it was designed by Ken 
Thompson at AT&T's Bell Telephone 
Laboratories for internal use as a sin­
gle-user system (hence its name, a re­
vision of MULTICS, the multiuser 
system on which it was developed). 
Designed to run on DEC computers 
(the PDP-7 series), it was at first not 
accepted by DEC as an alternative 
O/S product for distribution to its 
customers. UNIX is now one of the 
most portable of operating systems 
(it's implemented entirely in the 
higher-level C language), but was 
originally written in machine-specif­
ic assembler code. And while UNIX 
has now attracted major commercial 
attention, it wasn't offered to end us­
ers until 1978, 19 years after its first 
implementation. That first offering 
came from Onyx Systems, not AT&T, 
and it was for Onyx', not DEC's, 
systems. 

Today there are several AT&T ver-

sions of UNIX, more than a dozen 
major versions of UNIX developed 
under AT&T license (including DEC's 
Ultrix and Microsoft's XENIX), and 
at least that many unlicensed (by 
AT&T) "work-alike" systems (for in­
stance, Charles River Data Systems' 
UNOS and Mark Williams Co.'s "Co­
herent"). It's no wonder that hackles 
are raised at the possibility that con­
trol of UNIX' development might 
tighten. 

Ironically, past concerns have em­
phasized just the opposite aspect of 
UNIX as an "open standard" -the 
possibility that multiple versions 
would create an ambiguous "pseudo­
standard." Significant enhance­
ments to UNIX developed outside 
AT&T, notably in the late '70s at the 
University of California at Berkeley 
and subsequently adopted by other 
UNIX developers, threatened to dis­
sipate UNIX' monolithic image. To 
prevent that, UNIX developers, in­
cluding AT&T, organized a standard­
setting committee in 1981 to estab­
lish, if not enforce conformance, at 
least "traceability" to a standard 
UNIX version. That version took the 
form of AT&T's UNIX System Van­
nounced in 1983, which incorporated 
many of the Berkeley enhancements. 
Similarly, forthcoming modifica­
tions (Release 4) are expected to con­
form to the IEEE POSIX standard 
for portability. (See "First POSIX 
Standard Reflects DEC Input," this 
issue, page 28.) 

Real Issues 11d Posslbllltles 
With that background, it's clear 

the current brouhaha about UNIX 
becoming something other than an 
"open standard" has less to do with 
"standard" issues than with "open" 
issues. And, of those issues, the two 
most relevant are "Could a 'standard' 
UNIX be optimized to a particular 
processor?" and "!fit could be done, 
would it be done?" The first involves 
technical issues; the second, practical 
matters. 

The technical issues could be de­
bated forever, but on balance, the an­
swer would have to be "Yes, UNIX 
could be optimized to a particular 
processor." In the "real world," that's 
done all the time. The simplest defi­
nition of any operating system is 
"software that makes the hardware 
run." An operating system without 
hardware is simply a collection of re­
source-management programs with­
out resources, and hardware without 
an operating system is junk. Operat­
ing systems are developed on hard­
ware for hardware. To the extent that 
UNIX remains an "open" standard, it 
must continue being minimally de­
pendent on any "real" devices, in­
cluding any particular processors. 
But make no mistake: its develop­
ment must target some processor 
that may or may not be the same as 
the host processor on which it is 
developed. 

The catch-or saving grace (de­
pending on whether you're an end 
user or a systems manufacturer)-is 
that this targeted processor need not 
be real, but a "virtual" machine that 
exists only as a concept. Indeed, some 
complete systems have been designed 
in just that way, with the hardware 
developed to optimize pre-existing 
software. Western Digital's "P-ma­
chine," for example, was a processor 
optimized to Pascal. Most coproces­
sors also originated that way, as have 
complete systems specialized for 
communications, graphics, and data­
base applications. Systems designers 
attempt to strike a balance between 
hardware and software, following the 
dictum that "any task implemented 
in software can be implemented h 
hardware, and vice versa." 

More often, however, operating 
systems are targeted to existing com­
puters and "ported" to others. This 
can be a herculean task if little simi­
larity exists between the original and 
new computers. The good news is that 
it's always possible! For this users 
are indebted to Alan Turing, whose 
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work on finite-state machines (digi­
tal computers) guarantees us that 
even the simplest computer can per­
form the tasks of its more complex 
brethren. (You can prove this by pro­
gramming your Commodore 64 to 
perform the same weather simula­
tions running on Cray computers. 
Me? I've got a bus to catch.) So Sun 
may indeed target UNIX to the Sun 
SPARC, in which case that version of 
UNIX would be optimized to SPARC 
and unrecognizable as UNIX. 

It also wouldn't surprise me to 
hear Sun argue that such a develQp­
ment would be a great contribution to 
the UNIX watershed. SPARC, be­
cause of its RISC architecture, re­
sembles a virtual machine more than, 
say, an AT&T 3B2 computer, which 
will probably be the first real target 
for Release 4. I would also expect Sun 
to point out that SPARC is itself of­
fered as a standard. Those would've 
been substantial arguments for 
UNIX, Version 0.000001 ; but for 
UNIX V /Rel. 4, they'd be nonsense. 

All of which brings us to the prac­
tical matters, and my reasons for be­
lieving Sun will not/ cannot seriously 
jeopardize UNIX' open-standard sta­
tus. First, AT&T, regardless of its eq­
uity interest in Sun and any plans to 
adopt SPARC, also competes to some 
degree with Sun and doesn't need a 
SPARCed UNIX any more than does, 
for example, DEC. (Probably a lot 
less, considering that AT&T's use of a 
nonproprietary processor, coupled 
with its own unspectacular architec­
ture, dependence on OEM peripher­
als, and a standard operating system, 
would leave little room for adding 
value.) 

Second, for the reasons men­
tioned, even the idea of "optimizing" 
UNIX for one processor is ambigu­
ous. An operating system-as imple­
mented on a real computer-is an 
enormous collection of individual 
programs, of which only those at the 
highest, processor-independent level 
(the only level offered under AT&T 
license as UNIX) can be efficiently 
written in a higher-level language. 
Typically, tens of thousands of lines 
of additional nanosecond-stingy ma­
chine code are directed toward such 
intensely iterative device- and pro­
cessor-specific functions as memory 

management and peripheral control. 
The job of writing that code is what 
constitutes the "porting" process, 
and that process will remain as dis­
tinct and difficult for SPARC-based 
machines as for any others. 

Third, it's self-defeating for 
AT&T to allow Sun to tamper with 
any code that affected UNIX at the 
application (or device-and processor­
specific) level. The rest of the indus­
try has already indicated it won't 
stand for it, and AT&T would lose too 
much prestige and money if its ver­
sion of UNIX became less acceptable 
as a standard. Everyone would lose. 

Does all this mean that Sun's 
competitors should sit back and let 
AT&T and Sun go their merry way? 
Absolutely not! UNIX is too impor­
tant to the industry to entrust its fu­
ture into so few hands. Decisions 
must still be made and alternatives 
chosen. Everyone should have the op­
portunity to review and contribute. 
Sun could, for example, decide to 
build into Release 4 more dependence 
on a graphical interface. (What 
might Sun have in mind for its own 
UNIX ports? Wait, I'm getting a vi­
sion ... four letters ... NEWS, Sun's 
own graphic environment.) The en­
tire industry should have a say in 
such decisions. 

AT&T should support and encour­
age overview and guidance commit­
tees. It should welcome contribu­
tions, and by seriously considering 
them, might pare months from devel­
opment. Everyone would benefit, as 
would the continued perception of 
UNIX as a truly open standard. On 
that point, there's one more action 
AT&T might take: coming down on 
Sun for prematurely promoting 
SPARC as a privileged UNIX ma­
chine. Motorola currently has more 
right to that claim. The first time I 
heard microprocessors so closely 
linked with UNIX was in the late '70s, 
when National Semiconductor an­
nounced its 32000 line. Until we have 
Release 4 both of those earlier 
claims have more substance. 1: 1 
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TAKING ON THE ROLE OF INFORMATION HIGHWAY AND TRAFFIC COP, 
PERIPHERAL CONTROLLERS LINK CPUs WITH SUPPORT STORAGE DEVICES, 
ENSURING THAT PERFORMANCE IS TUNED TO THE APPLICATION AT HAND 
by the HC/ WG Laboratory Staff 

A 
!though design exten­
sions of the current de­
vice-level peripheral in­
terfaces, such as Storage 
Module Device (SMD-E) 

and Enhanced Small Device Inter­
face (ESDI), are proving capable of 
support ing larger data files and high­
er transmission speeds, they cannot 
provide the device intelligence neces­
sary for high-level multitasking, 
multiuser operations. Intelligent in-

Intelligent interfaces, such as the 
Enhanced Small Device Interface 
(ESDI), Intelligent Peripheral Inter­
face (!PI), and Small Computer 
Systems Interface (SCSI), depicted 
here, are making it possible for storage 
devices to graduate to greater perfor­
mance. This example of smart ap­
proaches to interfaces shows a Sabre 
1230 8-in. Winchester disk drive with 
IPL This artwork was created exclu­
sively for Hard copy by Control Data 
Corp., Data Storage Products Group. 
(Photography by Glen Sikler Studios, 
Minneapolis, MN). 

terface standards, such as Small 
Computer Systems Interface (SCSI) 
and Intelligent Peripheral Interface 
(IPI), provide the capabilities needed 
by multiple-host and multiple-pe­
ripheral systems. 

Unlike other board-level products 
that play a nominal role in today's 
high-performance computers, the pe­
ripheral interface board can often 
be the key ingredient to system 
performance. 

In most applications, I/ O control­
ler performance is the key to high 
performance, not CPU speed. When 
data is transferred more quickly, 
more system bus bandwidth is avail­
able to handle demanding real-time 
applications. The slower the data 
transfer between a storage device 
and the CPU, the more "I/O bound" 
the system will be. 

There are two broad categories 
of peripheral interface: the device­
level interface and the intelligent 
interface. 

Device-level interfaces are essen­
tially "dumb," and the host CPU 

manages all peripheral tasks such as 
head positioning, diagnostics, and er­
ror management. Peripheral control­
lers with intelligent interfaces take 
over these tasks from the CPU, mak­
ing the peripheral almost transpar­
ent to the host system. 

Device-Level Interfaces 
Device-level interfaces have tra­

ditionally delivered higher perfor­
mance than intelligent interfaces due 
to the overhead that is introduced by 
an additional processor in the data 
path of the intelligent interfaces. 
However, with careful tuning of sys­
tem and peripheral, the performance 
of intelligent interfaces comes very 
close to device-level performance. 
And, intelligent interfaces offer the 
advantage of being flexible enough to 
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meet performance levels of future pe­
ripheral products. 

Device-level peripheral interfaces 
have served the computer industry 
well for many years. The slow, but 
sure, ST506/412 is still the most 
widely used disk interface in the in­
dustry (due mainly to its use in IBM 
PCs). QIC-36 and QIC-02 are the ac­
cepted tape drive interfaces. And the 
higher performance ESDI and SMD 
interfaces are still evolving to handle 
the ever-increasing number of high­
er-performance and higher-capacity 
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transparency allows integrators the 
flexibility to "plug-and-run" a wide 
variety of devices until the best mix 
for the application is found. 

The bandwidth limitations of the 
device-level interfaces and the need 
for device transparency are probably 
the most compelling reasons for the 
development of intelligent interfaces. 

Intelligent and Transparent 
By decoupling the architecture of 

the peripheral device from the oper­
ating system, intelligent interfaces 
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The difference between device interfaces (such as ESDI) and bus­
based interfaces (such as SCSI) lies in the nature of the functions they 
provide the system with. It's all a matter of which functions you want in the 
peripheral, and which you want in the controller. Device interfaces are simpler 
and less versatile. 

disk drives-those with gigabyte ca­
pacities and transfer rates up to 3 
Mbytes per second. 

The SMD is presently the best 
known disk interface in high-per­
formance systems, though ESDI is 
rapidly gaining acceptance. 5.25-in. 
ESDI drives with gigabyte storage 
capacities are expected from several 
vendors this year and will compete 
directly with the 8- and 14-in. SMD 
and SMD-E drives for the high-per­
formance market. 

However, the demands for per­
formance are rapidly outstripping 
the capabilities of both SMD and 
ESDI. The 3-Mbyte-per-second 
transfer rate limit of these interfaces 
will be too slow for the next genera­
tion of high-performance systems. 
And, as the number of high-perfor­
mance peripheral devices prolif er­
ates, system integrators will be look­
ing for interfaces that permit them to 
separate the device specifics from the 
system hardware and software-es­
sen tially making the peripheral 
transparent to the CPU. This device 
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free system integrators from the ne­
cessity of modifying operating sys­
tem software to accommodate differ­
ing peripheral devices. 

Decoupling also frees the disk 
drive vendor to improve performance 
and increase capacity without any 
performance penalty from interface 
limitations on the CPU side. 

Interface Assumes CPU Tasks 
IPis transfer many device-control 

functions from the system's CPU to 
the microprocessor of the controller, 
giving system integrators the device 
transparency they seek. Systems can 
achieve greater efficiency with intel­
ligent interfaces because the CPU is 
freed from device-control tasks and 
can concentrate on what it does 
best-number crunching. 

The intelligence provided in the 
interface can also relieve the operat­
ing system of tasks relating to data 
access optimization. Tasks such as 
queue processing, reconstituting 
fragmented files, and diagnostic 
functions can be handled by the con-

troller. Defect management, error 
correction, and retries, all essential 
functions currently handled by the 
operating system, can be assumed by 
the controller. 

Intelligent controllers can also as­
sume such functions as matching 
transfer rates between the CPU and 
the peripheral. This allows a rate 
change of the CPU or the peripheral, 
or both, without redesign. 

At the system level, optimized 
partitioning of functions among the 
intelligent controller, the 110 proces­
sor, and the system software that 
drives both, results in increased 
throughput. 

As system integrators plug in 
more peripherals, and the number of 
processors accessing those peripher­
als increases, other optional attri­
butes of intelligent interfaces come 
into play. Bus arbitration, multi­
threading, direct copy, and overlap­
ping operations are features that 
may not be necessary in systems us­
ing only one or two peripherals. But, 
in configurations that include multi­
ple-host systems and several storage 
devices, these features are essential. 

With these features comes the 
ability to mix or match peripheral de­
vices. Disk drives, tape drives, print­
ers, scanners, and logic analyzers are 
mixed or matched to obtain the opti­
mum combination of capacity and 
performance, and the ability to han­
dle rapid-access or archival-storage 
devices with equal facility. 

Whether SCSI will grow in accep­
tance and performance capabilities 
enough to displace IPI for design 
wins in high-end mainframe and 
minicomputer systems is hotly de­
bated. Let's take a look at these two 
intelligent interfaces and see if we 
can fan the flames a bit. 

For years, the SCSI standard bore 
the stigma of "small" in its title. De­
spite its built-in intelligence, system 
integrators have not taken SCSI's 
performance capabilities seriously, 
choosing to implement SCSI chiefly 
in low-end systems. 

Additionally, in the early days of 
SCSI, each manufacturer interpreted 
the SCSI specs in his own way. This 
resulted in incompatibilities among 
host adapters, controllers, and 
drives. You could buy one SCSI host 
adapter and hang a couple of SCSI 

ccmtinued cm sector 44 





continued from sector 42 
controllers on it, plus seven different 
SCSI peripherals on each controller. 
Even though they would all be SCSI 
technically, they still might be in­
compatible. This possibility slowed 
SCSI's acceptance. 

Since then, however, a subgroup 
of the SCSI ANSI committee has de­
veloped a more realistic standard in­
corporating the Common Command 

reconnect when ready to transmit or 
receive data. The system can then ini­
tiate multiple jobs, allowing disk­
seek times on different peripherals to 
overlap. Banks of SCSI storage de­
vices can operate as file servers for a 
network of computers or a large mul­
tiprocessor system (Figure 1). This 
multitasking allows optimization of 
peripheral device operations. 

SCSI provides for logical rather 

COMPUTER 
SCSI HOST SCSI BUS CONTROLLER 

PERIPHERAL 
DEVICES * ADAPTER .,__..., 

SCSI HOST t----" 
COMPUTER ADAPTOR 

,------, 

~ 
CONTROLLER ..----1 

......__ 
CONTROLLER 

CONTROLLER 

PERIPHERAL 
DEVICES* 

PERIPHERAL 
DEVICES* 

PERIPHERAL 
DEVICES* 

*Tope drives, magnetic disk drives, optical disk readers, p rinters, and other devices. 

Figure 1- SCSl's d isconnect/re connect function makes maximum use 
of multiple storage devices. A number of such devices can take commands from 
multiple hosts. 

Set (CCS). By selecting a common im­
plementation of a subset of SCSI 
commands, CCS allows software and 
hardware developers to create prod­
ucts for a wide range of systems. The 
SCSI standard now enables peripher­
al vendors to design an assortment of 
products with strong prospects that 
they will work together as planned. 

SCSl's Features and Benefits 
The SCSI standard includes many 

performance features, such as dis­
connect/reconnect, arbitration, mul­
titasking, logical addressing, and 
command linking and queuing. Since 
the major contributor to system per­
formance degradation is mechanical 
delays in the 1/0, these features are 
specifically designed to eliminate as 
many of these delays as possible. 

One of the key performance f ea­
tures, disconnect/reconnect, allows a 
controller to release use of the SCSI 
bus once a command is received. The 
controller can execute the command 
while disconnected from the bus, and 
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than physical addressing, which al­
lows the system software to be inde­
pendent of the particular peripheral 
device on the controller. Device sizes 
and types can be modified or added to 
SCSI systems with virtually no 
change in the system. The universali­
ty of the SCSI standard provides the 
flexibility to add new SCSI devices as 
they are introduced. 

The SCSI standard provides two 
electrical specifications for the inter­
face: a single-ended implementation 
that allows a maximum cable length 
of six meters, and a differential im­
plementation that allows bus lengths 
of up to 25 meters-long enough to 
reach across most computer center 
floors . Some device vendors are now 
utilizing the differential implemen­
tation with its synchronous clocking 
to achieve transfer rates of 4 Mbytes 
per second. 

The argument for implementing 
SCSI gains strength from the fact 
that SMD has run into problems 
achieving the 4-Mbyte-per-second 

tr an sf er rates now being offered on 
synchronous SCSI devices. 

In addition, a recent proposal on 
the committee level that would 
change the SCSI bus from an 8-bit to 
a 16- or 32-bit parallel interface, if 
implemented, also would put SCSI 
devices in the position to offer data 
transfer rates in the 8- to 16-Mbyte­
per-second range. This would suit 
SCSI to large, performance-oriented 
systems, and make it competitive 
with IPL 

A proposal by Data Processing 
Technology, called SCSI-2, would add 
another set of cables and connectors, 
widening the SCSI data path. The 
second cable is at least 24 lines wide 
and works in parallel with the exist­
ing eight-line cable. The SCSI-2 could 
accommodate different word widths 
and host architectures with 8-, 16-, 
and 32-bit 1/0 buses on the same pe­
ripheral bus. Some manufacturers 
hi:ive initiated designs for imple­
menting 16-bit SCSI interfaces. 

The push for larger, faster ma­
chines has driven efforts to provide 
an interface with the potential for 
even more power and flexibility than 
SCSI. The result is IPI, a 16-bit paral­
lel interface with multiple physical 
and logical levels. IPI is the only in­
terface available that was designed 
to simplify the connection of multiple 
high-speed disk drives to high-per­
formance superminicomputers and 
larger computers (perhaps because it 
was conceived by a committee made 
up of members from the mainframe 
world). 

Simply defined, IPI is a high-per­
formance, 16-bit, leveled interface ca­
pable of transfer rates of up to 10 
Mbytes per second at distances up to 
125 meters. The interface is defined 
in four levels: 

• IPI-0 is the first level and de­
fines a 16-bit (double-byte) parallel 
bus running at 5 MHz. 

• IPI-1, level 2, defines a state 
machine and procedures for device 
selection, deselection, and polling to 
determine status. 

• IPI-2, level 3, is a device-level 
interface that can be used directly be­
tween the host and its peripheral, or 
in combination with the next level­
IPI-3. 

• IPI-3, level 4, adds intelligence 
and provides the capability of sup­
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WHEN MORE IS LESS: TRADING PERFORMANCE FOR 
FUNCTIONALITY 

BY I. DAL ALLAN, 1/ 0 Columnist 

I ntelligent interfaces, such as the 
Small Computer Systems Inter­
face (SCSI) and Intelligent Pe­

ripheral Interface-3 (IPI-3), offer 
systems integrator the opportunity 
to incorporate an interface with a 
wealth of functionality. However, 
too often, the specifications de­
manded of a controller aren't in line 
with the ability of the operating 
system to take advantage of its 
features. 

A case in point is command 
queueing. A feature of IPI-3 for sev­
eral years, queueing multiple com­
mands to the same address has re­
cently been added as a new option in 
SCSI-2. It's a feature that intuitive­
ly appeals to most integrators. 

IPI and SCSI approach the sup­
port of multiple hosts in different 
ways. IPI uses separate ports, one 
for each interface attachment. SCSI 
shares the same bus and has an 
arbitration scheme to determine 
which attached device will use it. 

The simplest form of queueing 
occurs when the controller can ac­
cept more than one command for an 
attached peripheral, but not more 
than one per port (IPI) or one per 
initiator (SCSI). This ability is de­
scribed in IPI as command stacking. 

Command queueing is the host's 
ability to issue several commands 
for the same peripheral to the con­
troller. This is appealing because it 
gives the controller enough visibili­
ty to optimize the sequence in which 
the commands should be executed. 
Thus, five commands can be re­
ceived from two hosts as: 

For Host B READ lO 
For Host A READ 5 
For Host B WRITE 2 
For Host A WRITE 3 
For Host B READ 10 

If executed in the order received, 
there would be a long seek motion 
between each command. A much 
more efficient method would be to 
execute them by accepting the 

WRITE command for two blocks 
immediately because there is a buff­
er free. If the disk arm is toward the 
center of the disk, the most efficient 
sequence might be: 

For Host A WRITE 3 
For Host A READ 5 
For Host B WRITE 2 
For Host B READ 10 
For Host B READ 10 

A host can order within its own 
requests. But, in an environment in 
which the controller is shared 
among multiple hosts, command 
queueing can seem to be the most 
attractive way to boost perform­
ance. It can be, but rarely is. 

Initially, the controller must 
have buffers allocated to hold mul­
tiple commands, and then it has to 
sort them. As each command is re­
ceived, it must be ranked according 
to a controller algorithm of when to 
execute. Also, host-defined opera­
tives, such as Priority, force the con­
troller to adjust its algorithms. 

The additional overhead for 
queue processing is masked if the 
host(s) can continue giving enough 
commands outboard to be executed. 
Here, the fallacy that queueing can 
improve performance creeps in. 

Few operating systems are writ­
ten to migrate the responsibility 
for command ordering outboard. In 
fact, as they've evolved, operating 
systems have been written and re­
written to optimize the sequence 
of commands issued to peripheral 
subsystems. 

blocks at Address 473 
blocks at Address 32,854 
blocks at Address 468 
blocks at Address 32,846 
blocks at Address 483 

Slow response and low through­
put results from combining a high­
performance controller with com­
mand-queueing capability and an 
operating system that issues only 

one command per device address at 
a time. 

Systems integration goes be­
yond the selection of a controller 
with the best "specifications" as 

blocks at Address 32,846 
blocks at Address 32,854 
blocks at Address 468 
blocks at Address 473 
blocks at Address 483 

perceived from the length of the op­
tions and features list supported. 
The sum of the parts can add bur­
dens to processing overhead and 
lengthen I/O time. 

It might appear that the world 
of mainframes is where command 
queueing can provide the greatest 
benefit, because of servicing hun­
dreds of I/O requests per second. 
But, such is not the case. Mainframe 
operating systems were developed 
when peripherals were dumb, and 
their control came from the host 
software. 

The "soft" in software has be­
come a synonymous with concrete 
because of its rigidity and resis­
tance to change. Improvements in­
clude complete compatibility with 
existing practice. If not, the custom­
ers' complaints are heard on high . 

IBM introduced IPI-3 on its Sys­
tem 36, System 38, and 9370 proces­
sors in mid-1986. The IBM IPI-3 
doesn't support command queueing, 
but it duplicates the practice of 
physical device selection in virtual­
ly the same manner as the Block 
Multiplexer Channel does. The big­
gest complaint since IPI-3's intro­
duction has been that the paltry 
buffer size (4 Kbytes) severely lim­
its performance. 

The OEM market prefers logical 
device selection, as seen in offerings 
from Control Data Corp., Fujitsu, 
Hitachi America Ltd., and NEC. The 
fastest of this group is the NEC of­
fering developed by Siemens (Haup­
pauge, NY). Siemens is the largest 
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continued from sector 44 
porting many different types of pe­
ripherals simultaneously. In an IPI-3 
implementation, the host needs no 
specific information about track size, 
gap timing, or other peripheral char­
acteristics; all peripheral device op­
erations are transparent to the host. 

A full IPI-3 configuration can 
consist of one master, eight slaves, 
and up to 255 facilities or peripheral 
devices. At the most sophisticated 
level, the IPI-3 controller would man­
age almost all drive-related functions 
for the host, including logical-to­
physical addressing, command queu­
ing, data transfer multiplexing, and 

seller of mainframes in Europe and 
one of the first companies to realize 
the benefits of IPI. Designed by 
ANSI as a migration vehicle from 
existing device interface I/O, IPI of­
fered support to the existing soft­
ware environment with no impact. 

Siemens began development in 
1984, before silicon use was estab­
lished, and the standard was still 
under development. After an ex-

error handling. 
IPI-3 furnishes a set of interface 

characteristics, called attributes, 
that you can specify to optimize host 
interface operation. Attributes can 
include data-transfer burst sizes, the 
capability to multiplex multiple data 
transfers at burst boundaries, and 
throttling of data transfers. 

Communication in an IPI-3 imple­
mentation takes place via three types 
of "packets": command, response, 
and asynchronous. Command pack­
ets are sent by the host to the periph­
eral to invoke I/O activity. Response 
packets are sent by the peripheral 
back to the host after it has received 

comparable to SCSI, and IPI-2 is a 
timing-critical, unbuffered inter­
face best compared to the Storage 
Module Drive (SMD) interface. IPI-
2 is seen as the heir apparent to 
SMD for high-capacity, high-per­
formance disk drives. It's a 16-bit 
parallel interface that removes the 
limitation on transfer rate that has 
haunted SMD. SMD tops out at 3 
Mbytes at 50 feet, compared to IPI's 
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UP TO 8 NEC DISK DRIVES MAY BE 
ATIACHED TO THE SIEMENS 

CONTROLLER 

Figure 1 - To optimize the use of peripheral devices, banks of SCSI 
storage devices can operate as.file servers for a network of com'JfUters or a large 
multiprocessor system. 

haustive evaluation of disk drives to 
attach to, the NEC D2366 disk (800 
Mbytes/2.4 Mbytes/ <15 = msec 
average seek time) was selected be­
cause of its combination of quality, 
performance, and capacity. Since 
initial selection, NEC has intro­
duced the D2377 (1,400 Mbytes/3 
Mbytes/ <15 = msec average seek 
time). NEC was among the first of 
the disk drive vendors to offer an 
IPI-2-compatible disk. 

IPI-3 is a buffered interface, 
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10 Mbytes at 50 meters. 
NEC knew an OEM market ex­

isted for a high-performance IPI-3 
controller, and investigated devel­
oping its own. However, marketing 
would take a long time, and the per­
formance of the Siemens controller 
so impressed NEC that discussions 
began. These talks resulted in a cab­
inet populated by Japanese-built 
disk drives and a German-built con­
troller sold to the American OEM. 

The Siemens controller is an im-

and acted upon a command packet. 
Asynchronous packets are also sent 
by the peripheral to the host, to in­
form the host of unexpected changes 
in peripheral system status. 

The IPI-3 specification provides 
a set of system-level commands, 
plus sets of command packets for 
disk, tape, and network communica­
tions subsystems. The commands are 
stacked before execution in one of two 
modes. In the Individual Stacking 
Mode, the controller stacks only one 
command for each of the (up to) eight 
drives. In Queued Stacking Mode, the 
controller stacks multiple commands 

continued on sector 48 

pressive display of how to utilize sil­
icon to conserve space and ingenuity 
in the repeated use of components. 
The same printed circuit board is 
used as the IPI-3 slave interface to 
the host and as IPl-2 master to the 
NEC disk drives. 

There are three IPI ports: dual­
port IPI-3 to the host, and a single 
port to the NEC disk drives. The 
NEC disks are dual ported also, con­
necting to a second controller. This 
combination provides four separate 
data paths to each disk. 

Static Random Access Memory 
is used in the controller for its high 
speed. There are 128 Kbytes each for 
data buffers, and 32 K words (128 
Kbytes) of executable microcode 
memory. 

The package, including the AMD 
29116 bit slice processor, and its 
support circuitry, fits on five boards 
in a self-contained drawer 9.3 x 4.4 x 
23.5 inches. An alternative configu­
ration holds two controllers in a 
standard 19-in. rack. 

The package includes shielding. 
And, to illustrate the degree of de­
tail in the SIEMENEC subsystem, 
the controller and disk drives quali­
fy for use in Class B operation under 
FCC and VDE . A controller de­
signed for a separate cabinet with 
disk drives passes the same emis­
sions tests as personal computers. 

Siemens designed its own silicon 
in which speed and performance 
were stressed, as the SIEMENEC 
competes with IBM 3880s and 3380s 
(which are attached to Siemens 
mainframes conforming to an OEM 

continued on sector 48 



THE 3 R's ••• REMOVABLE, 
RUGGED, AND READY! 

Sigma's new 5-1/4" removable drive enclosures 
will give you the versatility to access, transport and store data! 

SA-H163 
• RUGGEDIZED 
• REMOVABLE 
• RELIABLE 

SIGMA's rugged enclosure with dual 5-1/4" removable 
Winchester disk drives in the SA-H163, offers a small 
chassis for installation in a standard 19" RETMA rack. 
The SA-H163 includes a 100 watt power supply, as well 
as a controller interface panel. The unit is equipped with 
write protect switches and LEDs for each drive. 

111111111111111111111111111111111111111111111111111111111 -.J 

111111111111111111111111111111111111111111111111111111111 

Remember to contact your nearest Sigma Representative 
for detailed information and prices on Sigma's DEC* 
compatible enclosure and Q-bus board products . 

CA (714) 633-0652 MA (617) 938-6400 TX (713) 690-8011 
(714) 771-7320 MD (301) 921-8898 (214) 790-2777 
(408) 241-3770 MN (612) 435-6550 UT (800) 521-3007 

CO (719) 528-8893 MT (800) 521-3007 WA (408) 241-3770 
ID (800) 521-3007 NM (800) 521-3007 WY (800) 521-3007 

Belgium (02)7209038 Holland (03404)27211 Sweden (08)7680540 

SA-H168 
• REMOVABLE 
• RUGGEDIZED CONSTRUCTION 
• HEAVY -DUTY POWER SUPPLY 

SIGMA's ruggedized SA-H168 is a tough, self-contained 
chassis for industrial and military applications. Equipped 
with shock-mounted drive frames containing mounting slots 
for three full-height 5-1/4 " Winchester and/or removable 
media drives. The SA-H 168 includes a 14-slot quad-wide 
fully-terminated backplane with 0.6" spacing for improved 
air flow and easier cabling and board installation . This 
chassis contains a heavy-duty 480 watt power supply. 

SA-H162 
• BUSINESS APPLICATIONS 
• REMOVABLE 
• FREE-ST ANDING MODULAR DESIGN 

SIGMA's ready for your business applications with the 
SA-H162 free-standing enclosure which provides mounting 
for a Micro-VAX II BA23* box plus additional space for 
four 5-1/4" ESDI or ST506 Winchester pluggable disk 
drives and an 8- or 12-slot expansion backplane. A modular 
pull-out drawer located at the rear of the chassis contains 
a 400 watt switching power supply assembly . 

Siq,.•a 
1 .. 1or,.•ali~,,. 
Sq§le,.•• 

Denmark (06)848300 Italy (02)4459351 Switzerland (038)514353 
Finland (00)52711 N.Zealand (09)590249 LI .Kingdom (0372)378811 • 
France (01)47862504 Norway (02)685230 w.Germany(02202)52042 3401 East La Palma Avenue, Anaheim, California 92806 
Greece (01)9514944 
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continued from sector 46 
for each device to optimize the use of 
each drive. To guarantee operational 
flexibility, however, the host can 
override the queue to demand se­
quential execution of commands. 

SCSI vs. IPI 
So, what are the major differ­

ences between SCSI and IPI, and how 
will these differences affect market 
acceptance? 

One important feature that dif-

CONNECTORS 

H- 4.4 INCHES (110mm) 
W-9.J INCHES (236mm) 
L- 23.5 INCHES (597mm) 

ferentiates the two is bandwidth. As 
shown in Figure 2, IPI contains a 16-
bit bus that can be operated bidirec­
tionally. SCSI utilizes an 8-bit bus, 
which limits its bandwidth to half 
that of IPL This makes IPI the only 
standard with sufficient designed-in 
bandwidth to support the next gener­
ation of peripherals with data trans­
fer rates of 5 to 10 (or more) Mbytes 
per second. However, SCSI can al­
ready complete 4 Mbytes per second, 
which is the highest transfer rate of 

DATA BUFFER 

WCS-WRITABlE CONTROL STORE 
(128K SRAM) 
SERV-SERVICE PORT (MS-DOS) 
HW- HARDWARE 
FW- FIRMWARE 
SEO-SEQUENCER 

WCS SEl!V ECC-ERROR CORRECTION CODE 
VLSI-VERY LARGE SCA LE INTEGRATION 
16+ 2P-16 DATA BITS+ 2 PARITY BITS 

D ==> CONTROL PATH 

~DATAPATH 

Figure 2-Custom VLSI components are the heart of an IPI interface, 
with the protocol chip offering either IPI-2 or -3. 

continued frorn sector 46 
agreement with IBM). 

A 3880 cabinet (containing two 
unbuffered controllers) is larger 
than two complete SIEMENEC sub­
systems. You can fit four Siemens 
controllers with eight ports, plus 
eight dual-ported NEC disk drives, 
in less space than one 3880 with no 
disk drives. 

The 29116 was chosen because it 
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represents the highest horsepower 
processor available in a chip. A gen­
eral-purpose microprocessor, such 
as the Motorola 68000, would have 
been easier to program as many 
compilers and development tools 
were available; however, exhaustive 
studies proved the 29116 had superi­
or speed. 

As seen in Figure 2, there are 

available devices. If the proposals to 
change SCSI to a 16- or 32-bit inter­
face (mentioned previously) are im­
plemented, SCSI-2 will become a via­
ble competitor for future devices. 

But perhaps the major difference 
between the two interfaces is the 
master/slave concept on which IPI is 
based, as contrasted with the peer re­
lationship of SCSI. A master/slave­
based interface must include a mul­
tichannel electronic switch for multi­
ple CPUs (masters) to talk to a con-

three custom parts. The IPI protocol 
chip can act as master or slave for 
either IPI-2 or IPI-3 ports. The Er­
ror Correction Code chip is unique 
in that it provides correction data 
on the fly. Even if an error occurs in 
transfer from the disk, no time is 
lost in calculating polynomials after 
the data is in the controller memory. 

The Data Switch chip is the key 
to fast routing of data through the 
controller. The data buffer is triple 
ported, one to each IPI interface. 
The register controls of the Data 
Switch increment and decrement 
according to the flow of data, and 
operate unhindered by outside pro­
cessor intervention. 

The data buffer is segmented so 
that data may be held or passed 
through for up to eight facilities. 
The storage use is dynamically as­
signed in 12K segments, with a max­
imum allocation to any one device of 
72 Kbytes. 

Less is more in the case of the 
Siemens IPI-3 controller. It's small­
er and faster than any other alter­
native offering. The combination 
was the result of thorough design 
analysis and clear-cut objectives 
that resulted from a complete anal­
ysis of what was essential, rather 
than what looked attractive. 

Decisions on controller features, 
such as command queueing, cannot 
be made in isolation. Presently, Sie­
mens' IPI-3 doesn't incur the over­
head associated with attempting to 
optimize a command queue of one 
per port. But the hooks are there. As 
changes are made to the operating 
systems so that they can take ad­
vantage of outboarding multiple 
commands per device, enhancing 
the controller will be relatively 
straightforward. 1: 1 



troller (slave). Because of the sophis­
tication of the hardware and the 
number of drivers and connectors 
needed, it's expensive. In addition, 
it's difficult to reconfigure a control­
ler when the number of available in­
terfaces is changed. SCSI's peer-to­
peer architecture, however, supplies 
an eight-channel switch free with ev­
ery SCSI controller. This cost differ­
ence may become the deciding factor 
in the industry's acceptance of SCSI 
as a high-performance standard. 

Table 1-lnterface Profile For 
OEM Rigid Disk Drives 

ST506/ 412 33% 

SCSI 25% 

SMD/ ESMD 20% 

ESDI 13% 

IPI 3% 

Other 6% 

Sources: SCSI Source Guide, IPl / DU 
Supplement 

Table 2-SCSI Supplier Growth 

1984 1986 1987 

Chips 4 5 10 

Boards 20 54 60 

Peripherals 34 60 72 

Subsystems 6 29 59 

Total 60 132 196 

Table 3-IPl-3 
Controller Suppliers 

Company Product 

Acceleron 9635 

CDC 9057 

Hitachi SC802 

Fu jitsu M1060B 

Siemens IPl-2/ 3 Disk Controller 

The challenge posed by the poten­
tial of SCSI-2 is very real to the advo­
cates of IPI, though this may have 
more to do with the inertia in the IPI 
market than anything else. IPI is lag­
ging about three years behind SCSI. 
In a recent study of more than 500 

OEM rigid magnetic disk drives, Joe 
Molina, president of Technology Fo­
rums (Chanhassen, MN), found that 
only 3% were implemented with the 
IPI interface; 25 % had implemented 
SCSI (Table 1). In the same study, the 
number of vendors supplying SCSI 
products-chips, boards, peripherals, 
and subsystems-was growing 50% 
per year (Table 2). Compare this with 
the handful of suppliers of IPI prod­
ucts (Table 3). The major concern 
among IPI advocates is that the low-

are providing peripheral controller 
boards with a variety of interfaces­
ESDI, ST506/ 412, SMD, and Pertec­
as well as SCSI host adapters that 
will link your DEC system to current 
high-performance devices. 

Leading DEC controller suppli­
ers, such as Emu lex and DILOG, con­
tend that their products are plug­
and-ru n; no additional software 
drivers are necessary. Their boards 
emulate the Mass Storage Device 
Protocol and appear to the system to 

--A 
IPI 

SMD-E 
SMD 

- --_ ....... _____________________ / 
ESDI 

ST-506 

SCSI 

ASYNCHRONOUS 8-BIT 
C ~ SYNCHRONOUS 8-BIT SYNCHRONOUS 16-BIT .::.I:I :::::.-_:::_-_-_-I:::.-_-_-_-_-_:-~::::::~ J 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 7 5 80 85 90 

TRANSFER RATE (MBITS PER SECOND) 

Figure 2 - The bandwidth limitations of the various interfaces 
make it clear that, in high-performance applications, the contest is between SCSI 
and !PI As SCSI grows in bus width, !PI may have trouble matching its price/ 
performance standards. 

cost SCSI interface is moving too 
fast in the marketplace to be caught 
by IPL 

Still, many vendors do not believe 
that SCSI, or even SCSI-2, has what 
it takes to compete in mainframe en­
vironments. One problem is that 
SCSI is limited in the number of de­
vices it can control: eight controllers 
and eight devices at each controller 
for a total of 64. Some see this num­
ber as overly ambitious because of 
the judgmental conflicts between 
multiple targets and initiators in 
SCSI peer architecture. In contrast, 
IPI's master/slave configuration is 
intended for large "disk farm" 
environments. 

Significance for DEC Users 
Digital Equipment Corp. system 

integrators now have a choice of 
high-speed, high-capacity disk drives 
and controllers from which to choose 
for optimizing system performance. 
Manufacturers such as CMD Tech­
nology Inc., CMS Enhancements Inc., 
Distributed Logic Corp. (DILOG), 
Emulex Corp., and System Industries 

be DEC boards. 
CMS has just introduced a new 

line of DEC-compatible controllers 
and disk drives. With this line, CMS 
plans to introduce low-cost devices 
normally only associated with PC pe­
ripherals to the DEC environment. 

However, once again, DEC is lim­
iting the choices available to DEC 
system integrators by adhering to a 
proprietary bus philosophy. Al­
though controllers are available from 
outside vendors that will link high­
performance peripherals to Q-bus 
and Unibus systems, DEC is keeping 
attachments to the BI backplane 
strictly in-house. However, it's ru­
mored that System Industries is 
building a BI clone. It will be interest­
ing to see what DEC does about that. 

What Will the Future Bring? 
The recent acquisition of Plessy 

Peripherals by DILOG may be sig­
naling a consolidation of DEC suppli­
ers, with a consequent shrinking of 
the market for third-party vendors. 
DEC suppliers that survive will be 
following the market trends at the 
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device level to keep pace with next­
generation systems. 

IPI-2 device-level controllers will, 
in all likelihood, come into general 
use much faster than the IPI-3 intel­
ligent interfaces. There are only a 
handful of IPI product manufactur­
ers at this time. But, IPI-2 is expected 
to replace SMD-E in the next genera­
tion of high-performance computers 
as the SMD interface runs out of 
steam. 

Tape drives as we know them may 
very well go the way of the dinosaur 

OPTICAL DRIVES 

tion technology is making possible 
the engineering of complete IPI and 
SCSI controllers on chips. Simulex 
has introduced a chip set for IPI-2 
implementation, and several manu­
facturers are embedding SCSI chips 
on their drives. 

Optical drives are already in­
creasingly present in archival backup 
systems. The Archeion subsystem 
from EMC Corp., for instance, stores 
56 Gbytes. The subsystem uses a Per­
tee interface and emulates a tape 
drive. Internally (Figure 3), it con-

SUBSYSTEM OPERATOR 
CONSOLE 

PERTEC 

SYSTEM TAPE 
DRIVES 

HOST 
SYSTEM 

(ANY VAX) USER 

SYSTEM MAGNETIC 
DRIVES 

Figure 3-A SCSI Interface connects a controller to multiple optical disk 
drives to give the subsystem as much as 56 Gbytes of storage. The Pertee tape con­
troller interface makes the entire subsystem appear as a tape drive. 

in the next couple of years as tradi­
tional reel-to-reel systems make way 
for the more compact, higher-capaci­
ty .5-in. and 8mm. tape cartridges, 
with gigabyte storage capacities. 

Microcartridges in a 3.5-in. form 
factor are taking over the desktop 
systems market as 3.5-in. hard drives 
displace 5.25-in. drives in these sys­
tems. For example, the newly intro­
duced Quantum Pro 2000 Series of 
3.5-in. disk drives with embedded 
SCSI controllers offers: 

• data access times of 19 msec; 
• t ransfer rates of 2 Mbytes per 

second asynchronous, 4 Mbytes per 
second synchronous; and 

• capacities of 42-168 Mbytes. 
Apple is now using Quantum's 

3.5-in. drives in its Macintosh SE and 
Macintosh II machines. 

Disk drives aren't likely to be dis­
placed, as are reel-to-reel systems, 
because their capacities continue to 
spiral upward while their physical 
size shrinks. Several manufacturers 
are expected to introduce 5.25-in. 
drives with gigabyte storage this 
year. And Very Large Scale Integra-
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nects the drives to the controller via a 
SCSI interface. 

While write-once optical drives 
are limited by their inability to be 
erased and rewritten, there's little 
doubt that this will eventually be 
achieved-opening up another di­
mension in mass storage. 

Solid-State Storage 
Every couple of years, someone 

writes an article predicting the de­
mise of rotating storage due to the 
advent of low-cost, high-capacity, 
solid-state storage. Comparisons of 
future solid-state capabilities are of­
ten made against rotating storage ca­
pabilities frozen in the present. 

However, these predictions 
shouldn't be taken too lightly. IBM 
seems a strong driving force behind 
solid-state memory, seeing it as fast­
er and more reliable than disk drives. 
In addition, IBM announced a 4-
Mbyte DRAM chip at the 1987 Solid 
State Circuits Conference and is ex­
pected to introduce production of 4-
Mbyte DRAMs this year. 

And Memory Sciences Corp. 

(MSC) has introduced an all-elec­
tronic, high-performance peripheral 
storage system called Fastor. Ac­
cording to George Dill, president of 
MSC, "Fastor stores and retrieves 
data at microsecond speed. Access 
time is approximately 1 µsec on Fas­
tor versus 38,000 µsec on disk. Data 
transfer rate is approximately 5.5 
Mbytes per second. No formatting is 
required and, unlike disk, Fastor uti­
lizes 100% of the storage media." 

MSC has even run comparison 
tests on DEC's VAX equipment be­
tween DEC's RA-81 main disk drive 
and Fastor. These tests revealed that 
" ... the maximum number of records 
that can be written from memory to 
the RA-81 by a VAX 6800 is approxi­
mately 30 per second, whereas we can 
write the same record to Fastor 1115 
times per second." 

So the newest interfaces, at their 
highest performance levels, are com­
ing none too soon to help you take ad­
vantage of the latest breakthroughs 
in tape, disk, optical disk, and solid­
state storage. r:, 
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Acceleron EMCCorp. 
1290 Lawrence 171 South St. 
Station Rd. Hopkinton, 
Sunnyvale, CA 94089 MA 017 48-9103 
408-744-0800 617-435-2541 
Circle No. 140 Circle No. 118 
CMD Technology Inc. Fujitsu America 
3851 S. Main St. 3055 Orchard Dr. 
Santa Ana, CA 92707 San Jose, CA 95134 
714-549-4422 408-432-1300 
Circle No. 115 Circle No. 138 

CMS Enhancements Inc. Hitachi America Ltd. 
1372 Valencia Ave. 950 Benicia Ave. 
Tustin, CA 92680 Sunnyvale, CA 94086 
714-259-9555 408-77~ 
Circle No. 116 Circle No. 142 

Control Data Corp. Memory Sciences Corp. 
1101E.78thSt. 9028 Prince William St. 
Bloomington, Manassas, VA 22110 
MN55420-1478 703-361-9745 
612-851-4051 Circle No. 121 
Circle No. 141 System Industries 
Distributed Logic Corp. 560 Cottonwood Dr. 
1555 S. Sinclair St. Milpitas, CA 95035 
Anaheim, CA 92806 408-432-1212 
714-937-5700 Circle No. 122 
Circle No. 117 

Siemens 
Emulex Corp. 110 Ricefield Ln. 
3545 Harbor Blvd. Hauppauge, NY 11788 
Costa Mesa, CA 92626 516-435-4000 
714-662-5600 Circle No. 139 
CircleNo.119 



Local, interactive JD manipulation of mapping data captured on a Tektronix 4129. The JD modeling capabilities of DI-3000 XPM are shown in this interactive drilling application. 

The Dl-3000 XPM graphics database excels at process modeling applications. Using DI-3000 XPM, a turbine impeller is realish'cally rendered with local light source modeling. 

Precision Visuals' DI-3000 XPM™ 
Graphics Modeling and Simulation Tools for Your VAX 
The Product 
DI-3000 XPM"' is Precision Visuals' flagship 
graphics tools product for creating 2D and 3D 
graphics application programs ranging from 
simple data display up to hierarchical graphics 
data management, and hidden line removal. 
DI-3000 XPM, which includes the powerful 
DI-3000® package proven by use at over 2000 
sites, provides complete FORTRAN-callable 
subroutine tools for modeling and viewing. 
Industry-acclaimed documentation, product 
training, a Helpline, and a team of Sales and 
Technical Support Engineers help speed your 
application development. 

The User 
DI-3000 and DI-3000 XPM are widely used sub­
routine libraries for developing engineering and 
scientific applications. DI-3000 XPM program­
mers have 2D or 3D applications that require: 
definition and repetitive use of graphics objects; 
updating of these objects and changing their 
relationships; changing spatial positioning, and 
manipulating selected subcomponents. 

The Environment 
DI-3000 XPM is machine and device indepen­
dent, with initial support for the VAX/VMS 
environments. In the DEC environment, 

See us at DEXPO/Spring-Booth #204 

Precision Visuals' products install automatically 
as run-time shareable libraries, allowing run-time 
selection of device drivers and efficient use of 
machine resources. Over 100 graphics devices 
are supported, including graphics terminals and 
hardcopy devices from Tektronix, DEC, and HP, 
as well as PostScript-supported laser printers. 
Prices for DI-3000 XPM start at $5,500 on the 
DEC MicroVAX GPX; license fees scale up and 
down depending on CPU power. 

The Features 
DI-3000 XPM includes the entire DI-3000 
2D/3D graphics subroutine library. For sophis­
ticated development tasks, the XPM extension 
includes graphics data management based on 
the PHI GS output model, hidden line process­
ing, and many extended primitives such as 
rectangles, ellipses, arcs, spheres, extruded 
polylines, extruded fill area sets, and solids 
of revolution . Graphics structures can be built , 
edited, and archived with or without images 
appearing on a graphics device. Output can also 
be displayed and rendered locally on Tektronix 
41.xx/42xx terminals by combining DI-3000 XPM 
with Precision Visuals' AddSys-3000"' software. 
DI-3000 XPM also supports a powerful name 
set filtering option for controlling the display and 
detectability of graphics picture components. 

CIRCLE 413 ON READER CARD 
DEC VAX, MicrcWAX GPX, Tektronix, HP, PostScript, Dl-3000 XPM , and Dl-3000are registered trademarks of Digital Equipment Corporation, 
Tektronix Incorporated, Hewlett-?.:ickard Corporation, Adobe Systems Incorporated, and Precision Visuals Incorporated, respecthrely. 

The Applications 
DI-3000 XPM is a tool for programmers build­
ing design, simulation, process monitoring, and 
other applications including: 0 Transportation 
or Communication Networks 0 Simulation of 
Flow Phenomena 0 Manufacturing Simulation 
0 Molecular Modeling 0 20 Layout 0 Archi­
tectural Modeling 0 Any Simulation Where 2D 
or 30 Objects Change Based on Events. Less 
complex applications can be fully addressed with 
the basic DI-3000 package. 

The Story 
To get the full story on DI-3000 XPM, including 
technical information and a complete list of sup­
ported systems and users, 

Call Chris Logan at: 

303/ 530-9000. 

~~Visuals® 
6260 Lookout Road 
Boulder. Colorado 80301 USA 
3031530·9000 
Telex (RCA) 296428 

Precision Visuals International 
West Germany 
Telephone 49·6916666 597 Telex : 17-6997150 
United Kingdom 
Telephone 04427-76171 Telex 826715 



REPORT 4: MICRO TO VAX OPERATING SYSTEMS PART II 

PICK, UNIX, AND VMS 

MOVING BEYOND 
THE SINGLE USER 

IN THIS SECOND PART OF THE OPERATING SYSTEMS ANALYSIS, THE HC/ 
WG LAB STAFF GOES BEYOND SINGLE-USER MICROCOMPUTER 

ENVIRONMENTS AND EXPLORES ROBUST, MULTITASKING/MULTIUSER 
OPERATING SYSTEMS DESIGNED FOR POWERFUL YAX SYSTEMS 

PICK 
BY THE HC/WG LABORATORY STAFF 

0 
ur goal with Part II of 
this operating system 
series is to bridge from 
microprocessor-based 
operating systems and 

environments to PDP- and VAX-class 
machines. Pick serves as an ideal sys­
tem transition tool since it offers a 
rich environment both at the VAX 
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and at the PC level, which gives sig­
nificance to its inclusion in this 
report. 

Like UNIX, Pick isn't limited to 
microprocessors. Both have drifted 
from mainframe and minicomputer 
environments to the desktop system. 
Like their siblings, the desktop ver­
sions of these operating systems offer 

the same capabilities; the result 
is that microprocessor systems at­
tached to a VAX can have a peer-to­
peer relationship even at the operat­
ing system level. 

The Pick operating system from 
Pick Systems Inc. is unique in that 
it's organized with a standalone data­
base manager. The complete system 
allows multiple users to instantly up­
date or retrieve information stored in 
on-line data files. Pick's unusual phi­
losophy and organization have popu­
larized it with business users of both 
minicomputers and microcomputers. 
Vendors of Pick systems claim that 
their products' high performance and 
fast response are made possible by 
the use of a unique, business-orient­
ed, machine-independent assembly 
language that greatly reduces sys­
tem overhead and program execution 
time. 

Pick File Hierarchy 
Pick files are organized in a hier­

archical structure. Files at each level 
of the hierarchy point to multiple 
files at the next lower level. Pick de­
fines four distinct file levels: 

• System Dictionary-the high­
est level of file; contains user log-on 
names, passwords, security codes, 
and system privileges; 

• User Master Dictionaries-one 
for each user account; includes infor­
mation relevant to the user and 
data for customizing the user's 
environment; 



• File Level Dictionaries-sever­
al for each user account; describe 
the structure of the associated data 
files; and 

• Data Files-several for each 
user account; contain the actual data 
that may be stored in a 3D variable­
length format. 

Within a file, items are stored in a 
"pseudo-random" sequence. The se­
quence is determined using a "hash­
ing" (randomizing) algorithm. The 
item ID and other predefined param­
eters for the file are used to produce a 
disk address called a Frame Identifi­
er (FID). The FID identifies the phys­
ical location of the item on the disk. 
Items stored in a file may be accessed 
directly, using the item ID as a key, or 
sequentially in the pseudo-random 
sequence. If sorted sequences are re­
quir ed, Pick makes a preliminary 
pass through the data and produces 
an ordered list of item IDs. These 
lists can be used immediately or 
stored for future reference. 

Picking the Utility 
Pick communicates with the users 

through a simple command processor 
called Terminal Control Language 
(TCL). From TCL, the user can per­
form most of the expected file main­
tenance functions. Files may be cre­
ated, deleted, and copied. In keeping 
with its database architecture, Pick 
also allows files to be cleared. 

Pick Development Tools 
Pick's power and appeal stem 

from its database architecture. Users 
can, using the built-in editor, per­
form on-line, interactive modifica­
tions to any item in the database. The 
editor can be used to create or modify 
programs, predefined sequences of 
TCL commands, data files, and dic­
tionary files. 

Pick also provides a query and re­
port-generating language called Ac­
cess. The Access language processes 
sentences that specify the desired 
data retrieval functions (Figure 1). 

The syntax of Access is a limited 
form of English. The purpose of Ac­
cess is to permit input sentences to be 
stated in the technical terminology of 
a given application. Access allows the 
user to make var ious types of listings, 
reports, and queries easily; it can also 
be used to select items from a file for 
use by other processors, too. 

Pick is also supplied with a BASIC 
interpreter, Pick/BASIC, and a text 
output processor, Runoff. The BASIC 
used is a version of Dartmouth BA­
SIC that has been extended to pro­
vide access to Pick files. Runoff is a 
limited text formatter that can pro­
duce justified documentation. 

Pick provides an excellent solu­
tion to the business user with large 
and complicated databases. Its weak­
nesses in language support and 
transportability make it a less at­
tractive choice for other uses. 

Making the UNIX Move 
You may not be overly enamored 

with application-specific operating 
environments such as Pick, however. 
To this end, other environments, 
equally robust but more general in 

Figure 1 -One of the features 
of Pick Is the ability to use the stored 
data for creation of business graphics, 
as shown here. The above data was 
retrieved using a simple Pick Access 
statement: SP LOT SALES BY 
DATE . ... The data was then passed to 
Accusoft Enterprises' Accuplot business 
graphics management program-a pro­
gram that creates graphics for out'[J'Ut to 
virtually any printer, plotter; or graph­
ics CRT. 

operation, should be considered. 
Specifically, UNIX offers a tried­

and-true alternative that is well 
supported. 

UNIX has grown in status from 
the somewhat obscure hackers' inter­
face of 15 years ago to one of today's 
most widely used operating systems. 
Initially developed at AT&T to meet 
the requirements of in-house com­
puter scientists, UNIX has moved 
into the mainstream-partly because 
of its technical sophistication and 
partly in spite of it. 

The popularity of UNIX can be at­
tributed to several factors . As men­
tioned earlier, the emergence of pow-

erful microprocessors has paved the 
way for relatively inexpensive but 
highly flexible computing environ­
ments. UNIX has the advantage of 
being independent from any one pro­
cessor or system, but is still capable 
of implementing the features that 
make these processors so desirable. 
It's written primarily in very porta­
ble C code and exists on systems as 
diverse as Cray supercomputers and 
ordinary PCs. 

Putting Users to Work 
UNIX is a multitasking, multipro­

cessing operating system-more 
than one user can run more than one 
program at a time. It's also easy to 
start programs running as back­
ground processes (simply place an 
ampersand after the command line 
invocation, and the problem will run 
in background), or have one program 
start another. UNIX also manages 
the system's access to real and virtu­
al memory. 

Another important UNIX feature 
is its ability to easily redirect pro­
gram I/O. Output from a program 
can be directed away from the termi­
nal (the default destination) and into 
a disk file, or even be used as input to 
other programs. The latter is accom­
plished via what's called a "pipe" and 
allows programs to be built in a mod­
ular fashion and run in parallel. 

UNIX has its drawbacks as well. 
A major source of irritation is that 
there are two almost equally accept­
ed versions of the operating system. 
One is the System V release, pro­
duced and maintained by AT&T. The 
BSD version that emanates from the 
University of California at Berkeley 
is the other. While alike in many 
ways, the two versions have contin­
ued to become increasingly dissimi­
lar in recent years. 

Another concern is the large size 
of a complete UNIX release. As much 
as 15-20 Mbytes of disk space may be 
required just for the system soft­
ware. Although improvements to the 
user interface have been attempted, 
UNIX can be difficult for new or ca­
sual users. 

Networking Support 
Each version of UNIX provides a 

low-level mechanism for network 
support. In System V, this support is 
provided by the Streams facility. 
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BSD uses "sockets" to provide this 
functionality. 

From the user perspective, two 
popular methods are used for allow­
ing file access across a network. Both 
Network File Sharing (NFS) from 
Sun Microsystems and Remote File 
Sharing, supplied as part of the Sys­
tem V 3.0 release from AT&T, allow 
users to mount directories from other 
systems on the network and treat 
them as if they were their own. NFS 
even provides the ability to share 
files with non-UNIX-environment 
machines, such as VAXes running 
VMS or PCs running DOS. 

In either case, the file-sharing 
mechanisms are implemented by lay­
ering several necessary parts, such as 
the socket or Streams layer, the pro­
tocol layer, and the device layer. In 
keeping with the UNIX philosophy, 
these layers fit together in a modular 
fashion. They do not require any one 
protocol or device interface, although 
some combinations fit together bet­
ter than others. Examples of protocol 
and device layers are TCP /IP and 
Ethernet, respectively. 

Directory Structure quence of bytes" into an appropriate 
The UNIX directory structure is command for the targeted device. 

similar to that of MS-DOS. The file 
system is characterized by a hierar­
chical directory tree. At the base of 
the tree is the root or "/" directory. 
All of the files, user and system, re­
side in directories and subdirectories 
below this level. 

A directory entry consists only of 
a filename and an "inode" location. 
The inode, as described later in this 
article, contains all of the informa­
tion associated with the file. 

One file that does reside in the 
root directory is the UNIX program, 
also known as the kernel. This pro­
gram is the interface between all 
other programs and the system 
hardware. 

UNIX regards everything on the 
system, including peripheral devices, 
as a file or sequence of bytes. This is 
one of the most fundamental aspects 
of this operating system. Thus, the 
typical user and most programmers 
don't need to be aware of the low-lev­
el operation of the system. The kernel 
performs the task of turning the "se-

Vary the Block Size 
The UNIX file system consists of a 

series of logical disk blocks. Typically 
1024 bytes in length, logical blocks 
may vary in size in different systems 
depending on the particular imple­
mentation. First comes the boot or 
start-up block; it contains informa­
tion used to initialize the system. The 
boot block is followed by the super­
block containing general file-system 
information. Next comes a sequence 
of inode blocks followed by the actual 
data blocks. 

The inode is the fundamental 
component of the UNIX file system. 
Allocated by the system administra­
tor during the creation of the file 
system, the inode table contains a 
specified number of inode blocks that 
are subdivided into the inodes 
themselves. 

A portion of the inode contains 
administrative information about 
the file, including its owner, permis­
sions, size, and creation and modifi-

t you dorlt need 
is a lecture on the 
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cation times. The remainder of the 
inode is a series of pointers to data 
blocks. Most of the pointers refer to 
data blocks that store the file 's con­
tents. However, several pointers are 
reserved to point to indirect data 
blocks that, in turn, target other data 
blocks and, possibly, other indirect 
data blocks. 

A major reason for this method of 
chaining the inodes and data blocks is 
to allow files to grow as required 
without wasting disk space. Further, 
since many files are small enough to 
avoid indirect data-block allocation, 
accessing the files is a relatively effi­
cient process. On the other hand, 
there's a small price to pay when ac­
cessing very large files. 

The interface between the user 
and the kernel is accomplished 
through a program known as a shell. 
The shell interprets user commands 
and supports a high-level program­
ming language. This language pro­
vides many standard programming 
features such as FOR and WHILE 
loops and IF-THEN-ELSE and 
CASE conditional statements. UNIX 

commands are available for use as 
well. Shell programs may be entered 
directly by the user or stored in a file 
and executed. The resulting pro­
grams are called shell scripts. 

The two shell scripts shown in 
Listing 1 determine the number of 
processes a specified user has run­
ning. The first is a Bourne shell script 
and the second is a C shell script. 

Although there is a variety of 
ways to use both C and Bourne shell 
scripts to do this, some of which may 
be faster, these were selected because 
they demonstrate a number of inter­
esting capabilities including IF and 
FOR loops, shell commands (ps), 

LISTING l 
# Bourne shell script 
trap "exit" 1 2 3 12 15 
trap "rm - f /tmp/temp.$$" 0 
# 
if [ $# -ne 1 ] 
then 

else 

fi 

echo Usage: Bprcnt '"user'" 
exit 1 

USER=$1 

shell utilities (awk), and pipes. Fur­
ther, these examples help identify ar­
eas where the types of scripts do sim­
ilar things with different sets of calls. 

The ability to use shell scripts 
provides power and flexibility. For 
example, many of the system start­
up programs are shell scripts that are 
easily customized to serve a particu­
lar site or user. 

Just as there are two versions of 
UNIX, two versions of the UNIX shell 
exist. The Bourne shell is a standard 
part of both the System V and the 
BSD UNIX releases. The C shell, 
while commonly available for System 
V, is part of the BSD release and is 

# C shell script 
if ($#argv 1= 1) then 

else 

endif 

echo 'Usage: prcnt "user'" 
exit 1 

set USER="$1" 
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most often associated with it. 
Two notable features of the C 

shell give it a friendlier user inter­
face: its history mechanism allows 
easy recall of recently issued com­
mands, and its alias mechanism pro­
vides the ability to rename a compli­
cated command line to a simpler (to 
type and remember) acronym. How­
ever, Bourne shell scripts are more 
portable since every UNIX system 
has that shell, and they generally use 
less memory and execute faster. 

Standard UNIX software develop­
ment utilities include C and FOR­
TRAN-77 compilers, an assembler, a 
linker, and assembly and source de­
buggers. Additionally, the program 
link is provided to pass through the 
source code and detect problems be­
fore compiling. The make program, 
on the other hand, controls how a 
program's components are to be com­
piled and linked. 

Another standard UNIX tool is its 
text-processing software, Document­
er's Workbench (DWB). DWB pro­
vides the ability to specify tables, 
equations, and simple graphs, along 

with some rather sophisticated docu­
mentation layouts. 

Obviously, more features and 
functions of UNIX exist than dis­
cussed here. 

Interestingly, UNIX has, until re­
cently, taken a back seat to main­
stream operating systems. Due to 
standards efforts (see "First POSIX 
Standard Reflects DEC Input," page 
28, this issue"), portability and user 
interface issues are being resolved. 
Moreover, Digital Equipment Corp. 
is moving toward more standardized 
implementations, drawing from 
AT&T's System V with Berkeley en­
hancements, eschewing the off-beat 
approach that characterized earlier 
versions of Ultrix. 

VMS-DEC's Flagship 
Even though DEC is supporting 

UNIX, VMS is still its flagship and 
will continue to be. As this report is 
being written, DEC is preparing to 
begin shipping VMS 5.0, which is a 
generational product. The new ver­
sion is designed to take advantage of 
the new VAX 8800 series symmetric 
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processing engines. Therefore, VMS 
5.0 supports up to four parallel 
processors. 

Extending the Functions 
One feature that has made DEC's 

VMS popular is its ability to manage 
multiple tasks and users (Figure 2). 
In theory, any number of users can 
have access to any number of tasks or 
jobs. And, in the ideal environment, 
which VMS has proven to be for the 
most part, tasks can beget tasks, and 
other operating systems can be tasks 
within the VMS environment. 

Other features that make VMS a 
good choice for your VAX system 
include: 

• ideal software development en­
vironment offers a full range of tools 
that speed development time, and 

• powerful system management 
facilities control all functions within 
the VAX environment. 
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Figure 2-A multitasking envi­
ronment can be simulated by 
using a network to attach several sin­
gle-tasking systems together. The basic 
notions are: any user on the network 
can utilize any network resource (e.g., 
printers, file servers, gateways); on 
most networks, such as an Excelan 
Ethernet, users can run tasks on other 
users ' machines (resources)-afeature 
of OS/ 2 LAN Manager. Since the abil­
ity to use other resources exists at the 
network level, it is conceptually a 
multitasking, multiuser system when 
viewed as a whole, regardless of the 
capabilities of the operating systems 
running on the individual nodes. 

A Rich Environment 
Making VMS a powerful develop­

ment tool for software developers has 
been one of DEC's goals. As such, 
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VMS comes with two full-screen edi­
tors: DEC Editor (EDT) and Extensi­
ble VAX Editor (EVE). Both are full­
function screen editors that allow 
you to create text files and programs. 
Quite a bonus considering that some 
operating systems come with only a 
line editor. 

Although EDT has been available 
for almost eight years-and is both a 
line- and a screen-oriented editor-it 
does offer many features, such as a 
start-up command file that lets you 
tailor your EDT environment to suit 
your requirements. For example, you 
can create commonly used macros (a 
combination of commands) and key­
board definitions for automatic 
operation. 

Additionally, EDT has the provi­
sion for a journal file to keep track of 
each entry, making recovery easy if 
work is unexpectedly interrupted. 
Other capabilities include a multi­
buffer function and a large command 
set to facilitate editing. 

EVE is an editing interface to the 
VAX Text Processing Utility 
(VAXTPU, or more commonly, TPU). 
TPU is a text-processing language, 
and EVE is written in this language. 
EVE has all the EDT abilities men­
tioned previously, but also has multi­
ple windows to allow editing of two 
files on the same screen. Text can be 
moved from one window to another. 
When exiting from EVE, all modified 
buffers are written back out to disk­
an improvement over EDT. 

Of course, the software developer 
is looking for more than editors. And 

LISTING 2 

$SET DEFAULT 'DEFDIR' 
$ EXIT 
$! 
$SKIP _CNTRLY: 
$! 

VMS does provide a powerful linker 
resource. The VMS linker combines 
individual modules (separately writ­
ten and compiled) into a single exe­
cutable image. (Image refers to a 
single program.) And, as can be ex­
pected, the linker supports all VMS 
programming languages and is able 
to support shareable images. 

Because it's important for you to 
keep track of the code operation, the 
linker produces the necessary symbol 
and cross-referencing tables, can 
make use of various object modules, 
and serves as a powerful debugger. 

VAX Cont rol 
Although there are other features 

of VMS that make it ideal for pro­
gramming, including a wide variety 
of languages such as Ada, APL, BA­
SIC, BLISS, C, COBOL, FORTRAN, 
LISP, Pascal, PL/I, and RPG II, the 
real features are at the user level. 

One important control feature is 
the command language processor­
the Digital Command Language 
(DCL). The DCL language, through 
which you communicate with the 
VMS operating system, is an exten­
sive set of commands that allow you 
to do various tasks. You can use DCL 
interactively or in a batch mode. 
Moreover, DCL commands can be 
written into a file and executed as a 
command file (Listing 2)-normally 
called a command procedure. 

Command procedures are ex­
tremely powerful. DCL is a program­
ming language with subroutines, 
branching, variables, functions, and 

$! This is the new MENU command file which will allow the system 
$! manager to do things even if he has never read the manual. 
$! 
$ DEFDIR = F$ENVIRONMENT("DEFAULT") 
$SET DEFAULT SYS$MANAGER 
$ ON CONTROL_ Y THEN GOTO CNTRL Y 
$ SAY = "WRITE SYS$0UTPUT" 
$ ESC[0,8] = 27 
$ DASHES = 11

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " 

$ CRLF = F$FAO("!/") 
$ CLS = ESC+"[H"+ESC+"[J" 
$IF .NOT.F$GETDVI("SYS$0UTPUT","TT_ANSICRT") THEN CLS = 

CRLF+DASHES+CRLF 
$GOTO MENU_NOWAIT 
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other components. Command proce­
dures can perform backups, check 
modules in/out for program develop­
ment, and compile/link programs. 

VMS is a multiuser system-sev­
eral users can share the processor's 
time. VMS provides the ability for 
multiple users of the same program 
to be using the same code. For exam­
ple, user Steve and user Dave, or 
both, can use DECalc (a spreadsheet). 
The read-only portion of DECalc can 
be shared by both (or any number of) 
users. Let's say the read-only portion 
of DECalc is 120 Kbytes; the read­
write portion 55 Kbytes. If the code 
were not shared, each user would re­
quire 175 Kbytes of virtual memory, 
or a total of 350 Kbytes. With the 
read-only code being shared, 120 + 55 
+ 55 = 230 Kbyte of virtual memory 
is needed-a savings of 120 Kbytes. 
The savings would be multiplied by 
the number of users sharing the 
program. 

VMS provides multiuser capabili­
ty with a utility called Authorize for 
managing user access to the system. 
Thus, you can restrict users by time 
of day, day of week, dial up over mo­
dem and across the network, as well 
as establish privilege levels, set usage 
of disk and physical memory space, 
and restrict program usage. Al­
though it's worth knowing the Au­
thorize utility, be aware that it's dif­
ficult to learn, and cumbersome to 
use. But don't be dismayed; there are 
a number of command procedures 
that obviate the need for you to get 
into Authorize. 

Managing the Records 
Regardless of the operating envi­

ronment being used, how files and 
records are managed is important. 

Within the VMS environment, 
Record Management Services (RMS) 
is a set of generalized services that 
assist your programs in processing 
and managing files and their con­
tents. RMS supports three types of 
file structures: 

• Sequential Files-records ar­
ranged sequentially in the order in 
which they are stored in the file; 

• Relative Files-a series of 
fixed-length record positions (or 
cells) numbered consecutively from 1 
to n. The number, referred to as the 
relative record number, indicates the 
record cell's position relative to the 
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beginning of the file; and 
• Indexed Files-allowing se­

quential and random access of rec­
ords. This method is typically used in 
business applications. 

Callable Sort/Merge facilities 
help manage the data within the 
VMS environment. Sort/Merge facil­
ities can be incorporated into a user 
program or invoked as utilities. The 
extent and the flexibility of the rou­
tines are impressive. Collating se­
quences may be changed and multiple 

input and output files may be used, as 
well as record manipulation. For ex­
ample, an input file with 20 fields 
may be sorted by any number of 
fields with the output file containing 
a subset of the original fields. 

Handling the Storage 
The most obvious job of an operat­

ing system is to handle the storage 
devices in the system; VMS provides 
that capability through its sophisti­
cated Backup utility. VMS can per-

Software Change and 
Configuration Managemen 

Made Easy! 

With Softool's menu-driven CCC Turnkey, 
you can start productive work immediately. 

Change and Configuration Control (CCC®) manages changes, 
the relationships between changes, and complete 

software versions and releases as a unit. 

You'll be in control! 

CCC t racks ever ything: 
It hand'es source code, object code, 
executables, job control , 4Gls, procedures, 
documentation, etc. It supports all 
programming languages. It can reconstruct 
previous versions on demand. 

CCC is an integrated product: 
Other vendors require multiple products to 
perform only a subset of the functions that 
CCC handles. 

CCC is a proven product: 
Over 1,500 Softool products are installed 
worldwide on: DEC VAX, MicroVAX, and 
VAXstation (VMS and ULTRIX)• IBM 370, 
30XX, and 43XX (MVS/SP, MVS/XA, and 
VM/CMS) •Honeywell (GCOS 8) • DG MV 
(AOSNS) •Sun Microsystems (UNIX)• 
Gould (MPX and UTX) •Harris HCX, MCX 
(HCX/UX and HS/UX). 

Call today for more details, or a hands-on 
demonstration, or for information on the 
next seminar in your area. 

340 South Kellogg Avenue, Goleta, California 93117 Telephone: (805) 683-5777 
Telex: 658334 FAX: (805) 683-4105 

See us at DEXPO/Spring-Booth #337 

CIRCLE 449 ON READER CARD 

60 HARDCOPY /May 1988 

form and record both incremental 
and complete backups. Either an en­
tire volume or a selected subset of 
files on the volume may be backed up. 
Backups may be performed to either 
tape, disk, or floppy drives. 

There are some problems with 
backup in VMS versions prior to 5.0: 
it doesn't work across the network. 
What you need to do is back up on 
machine A, create a save-set, copy it 
to tape, and physically move it to ma­
chine B. VMS 5.0, however, reported­
ly solves this problem by providing 
backup utilities designed specifically 
for the network. 

Unfortunately, VMS has no ar­
chive utility. In contrast to Backup, 
an archive utility allows you to physi­
cally remove data from the disk, but 
the file information remains; there­
fore, the system knows the file exists 
on some backup medium. 

The Wire Connection 
Because DEC emphasizes net­

working, and communications in gen­
eral, you shouldn't be surprised to 
learn that VMS was built for net­
working, and the basic elements for 
networking are incorporated. How­
ever, a separate license, known as 
DECnet, is required to use network­
ing. DECnet is extremely powerful 
because it supports virtual terminals, 
transparent file access, task-to-task 
communication, and routing. Just 
about everything that can be done to 
a file on a local machine can be per­
formed transparently on a file resid­
ing on a remote machine. 

Next month, HC/WG Lab staffers 
will look at PDP operating systems: 
RSTS, RSX, and RT-11. 1: 1 
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Accusoft Enterprises 
8041 Foothill Blvd., Ste. A 
Sunland, CA 91040 
818-951-1891 
Circle No. 144 

Digital Equipment Corp. 
Maynard, 
MA 07154-2571 
617-490-8365 
Circle No. 145 

Microsoft Corp. 
16011 NE 36th Way 
P.O. Box 97017 
Redmond, 
WA 98073-9717 
206-882-8080 
Circle No. 146 

Pick Systems Inc. 
1691 Browning St. 
Irvine, CA 92714 
71 4-261 -7 425 
Circle No. 147 



When 
Used 
Isn't 

Good 
Enough 

Sometimes NEW is too much and USED 
isn't good enough. Our REMANUFACTURED 
DEC* computer equipment fills this void 
and offers the best of both worlds. 

Quality Equipment 
•CAD/CAM Diagnostics 
•Fully Inspected for Wear 
•Six- Month Warranty 
•Lease/Finance Options 

Depot Repair 
•Repair/Exchange Service 
•Complete Testing 
•Volume Discounting 
•Six- Month Warranty 

Call for a price list 

7880 Foundation Drive 
Florence, Kentucky 41042 

800-722-4777 

*DEC Registered Trademark 

See us at DEXPO/Spring-Booth #200 
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POP PERSPECTIVE ... RSJS lYy Mark Hartman 

Data communication with RSTS/E 

R 
STS has been treated by most 
communications vendors (in­
cluding DEC) as something of 
a step-child/third-cousin. 
This is mainly caused by the 

fact that instructions for writing a 
device driver for RSTS to interface 
with an unusual communications 
gadget are not really documented. 
Thus, only brave souls with a mas­
ochistic hobby (like me) have ever 
written a device driver for RSTS to 
communicate with the outside world. 

Several companies have produced 
third-party communications hard­
ware/software packages that run un­
der RSTS; I know of several, but I in­
vite all of them to send me infor­
mation (2404 E. Nutwood #E23, Ful­
lerton, CA 92631). If there is 
sufficient response, we'll devote an 
entire column to third-party commu­
nications for RSTS. 

DEC-supplied RSTS/E data com­
munication typically falls into four 
categories: 

• RS-232/ 422 (KB devices, key­
board ports), 

• DMC-11/DMR-11 DDCMP 
ports (normally used for DECnet), 

• 2780/3780 ports, and 
• Ethernet (normally used for 

DECnet). 

DMR· 11/DMC· 11 DDCMP Ports 
The Digital Data Communica­

tions Message Protocol (DDCMP) is 
the transport layer for most existing 
DECnet installations. 

Although smaller PDP-11 oper­
ating systems (such as RSX) imple­
ment DDCMP in the operating sys­
tem so that DECnet can be run on a 
serial device such as a keyboard, 
RSTS developers chose to offload 
the protocol handling onto another 

processor. 
This method of communication 

works rather well. There are, as al­
ways, good and bad points about it, 
however: 

• speed-up to 1 Mbaud; and 
• reliability-DDCMP ensures 

error-free transmissions, and the 
protocol handles retransmissions 
when necessary. 

• expense-DMCs are relatively 
expensive on a cost-per-port basis; 

• bus loading-at least one, and 
sometimes two or three, slots per 
port; 

• programming-DMCs appear 
different to different programs, and 
allowances must be made by the pro­
grammer for the board; and 

• compatibility-both ends must 
have not only the software but also 
the hardware. 

Some of these points may be off­
set by your particular network con­
figuration. For example, if you must 
have a very reliable, full-time net­
work of RSTS machines, a network of 
DMCs might be a very good way to go. 

2780/3780 Ports 
DEC has been de-emphasizing 

communications between PDP-lls 
and IBM systems in general; this is 
evident by the current lack of signifi­
cant support for the two existing 
2780/3780 communications packages 
on RSTS. The veteran package, called 
RJ2780, is very old, and requires dis­
abling some of the significant new 
features of RSTS to run. RJ2780 also 
requires that you use the older spool­
ing system. 

The newer, high-performance 
2780/3780 system offloads the com­
munications protocol overhead onto a 
KMC-11 processor. Just as the 

DDCMP protocol is offloaded to a 
DMC-11, the KMC-11 controls the 
transport aspects of the 2780/3780 
protocol. RSTS has many internal 
structures to support this use, such as 
the II: (IBM interconnect) driver and 
bridge blocks, to enable the PDP-11 
to communicate with and control the 
KMC-11. 

Ethernet 
Ethernet is the newest member of 

the RSTS communications family. 
Until recently, RSTS Ethernet was 
available only for DECnet. With the 
most recent release, however, Ether­
net is directly available to user pro­
grams. Of course, Ethernet commu­
nication requires a lot of information 
that BASIC-Plus can't provide 
through its standard SPEC% ()calls. 
So MACRO subroutines (generally 
through BASIC-Plus-2) are required 
if you are using Ethernet without 
DECnet. 

Ethernet has the advantage of be­
ing a full two-way DMA communica­
tions method that permits many 
communications channels through a 
single medium. You don't have to 
"star" out to each network node, and 
the network is not dependent on each 
of its members remaining functional. 
Ethernet controllers are now avail­
able for most computers, and due to 
the rules set up by Intel, Xerox, and 
DEC (the owners of Ethernet), users 
must be compatible or they can't use 
Ethernet to describe their network. 

Some third-party manufacturers 
have started to make specialized 
Ethernet equipment for DEC. To me, 
the best is the adapter that elimi­
nates the big, bulky, expensive Ether­
net cable and enables you to use 
cheap, reliable RG-58 coaxial cable 
end to end. 1:1 



Famous Last Words: 
" Who cares whether the computer is set to exactly 
the right time, or whether my network is S1J11Chronized? 

Time is re/,ative. Plus or minus jive 
minutes, an haur, even a day. ~ 
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Order our Time Source now and receive 
PC software free!* Micro-VAX price 
only $1495. For other models and net­
work software, please call for prices. 
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GRAPHICS NOTES by Edward Teja 

Yes, sysop, there are graphics systems in your future 

M 
any sysops think that 
they don't have to worry 
about graphics-that it 
isn't something needed 
in their application. Are 

they in for a shock-a future shock. 
Graphics applications might not be 
needed, but they will be used. 

The greatest thing about writing 
about graphics today is that the sub­
ject doesn't need justification. Argu­
ing against graphics (or better 
graphics) is like going to war against 
common sense. And everyone seems 
to be getting on the sensibility 
bandwagon. 

For the record, the commonsense 
adage is: displayed images convey 
more information than alphanumer­
ic, and color displays more than 
monochromatic. To the engineering 
and scientific community, graphic 
displays are essential for design, en­
gineering, and analysis . . 

In the business community, 
graphics have always been perceived 
as ... well, nice. But, in the business 
community, quality hasn't been much 
of an issue with the term business 
graphics s~orthand for low-quality 
graphics (poorly drawn pie charts, 
for instance) in much the same way 
that draft-quality output in printers 
has always represented the quality 
offered by a competitor's near letter 
quality printer. But, as the raw cost 
of graphics falls, business is finding 
reasons to believe graphics is impor­
tant there, also. According to results 
from a Wharton Applied Research 
Center study, supplied to us by Proj­
ect Software & Development Inc., vi­
sual aids used in presentations al­
lowed the speaker to: 

• be more effective, 
• look more professional, and 
• win consensus in 28% less time. 
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business packages incorporate graphics 
output into their repertoire. 

This might not rock your MIS de­
partment to its foundations, but 
these facts convinced the folks at 
Project Software to add a graphics 
package to their project management 
plan. The new software allows users 
to produce histograms, network dia­
grams, and bar charts (in color), di­
rectly on transparencies. The soft­
ware runs on PCs with MS/PC-DOS 
3.0 or higher. The Qwiknet Graphics 
costs $645; the project management 
software costs $1,495. 

Whether or not they have read the 
study, users have noticed the trend. 
According to a 1986 IDG Communica­
tions Research Department study of 
PC applications programs, business 
graphics ranked fifth in popularity 
after spreadsheets, word processing, 
communications, and database man-



agers. The deluge begins. 
The meaning behind this declara­

tion of the true desirability of graph­
ics is that regardless of the nature of 
your application (unless you're still 
running back-room batch operations, 
in which case you had better update 
your resume anyway), you had better 
get up to speed on graphics. Users 
want (read, demand) graphics, and 
not only so they can play games-at 
least not entirely. It's necessary for 
you to understand that solutions to 
graphics needs come in many flavors. 

Graphic workstations, designed 
for nothing more than display and 
manipulation, tend to be high­
powered and specialized computers 
in their own right. They translate, ro­
tate, and scale (the first-order trans­
formations) images. These worksta­
tions are usually designed around 
high-performance silicon and are ex­
pensive-unless you need the display 
and manipulation functions, in which 
case they are not expensive but 
essential. 

For less graphics-intense or 
graphics-critical applications, there 
are more general-purpose terminals 
that put graphics on your system 
without great effort. The classic "for 
instance" here is to make an Apple 
Macintosh do the graphics work. It 
has a simple user interface that's 
easy to learn and (as you read in 
"Making Computers Speak the Same 
LanguagB: Networking Macintoshes 
With VAXes," Hardcopy, page 44, 
February, 1988) even the interconnec­
tion is relatively straightforward. 

Macintosh-based terminals are 
not resigned to the lowest end of the 
application spectrum either. Manu­
facturing Design Systems is running 
MGMStation CAD/CAM software on 
the Macintosh IL The software in­
cludes an IGES translator that 
makes it easy to integrate with exist­
ing design stations. The complete 
subsystem (Macintosh and software) 
costs $8,950. 

And, of course, if you cast your 
fates with IBM PCs, rather than Mac­
intoshes, the third-party folks won't 
leave you stranded. Microsystems 
Engineering Corp. has introduced its 
MASS-11 Draw 5.0-an object-ori­
ented graphics package that gives 
PCs Macintosh-type illustrating ca­
pability. The software requires an 

EGA or Hercules graphics card and 
supports freehand drawing, editing, 
scaling ability, and a tracing function 
that converts raster images to com­
pressed vector images. This software 
costs $495. 'f1 
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Manufacturing Hoffman Estates, 
Design Systems IL 60195 
23011 Moulton Pkwy. C-1 312-882-0111 
Laguna Hills, CA 92653 Circle No. 102 
714-951-7332 
Circle No. 101 

Microsystems 
Engineering Corp. 
2400 W. Hassell Rd. 
Ste.400 

Project Software & 
Development inc: 
20 University Rd. 
Cambridge, MA 02138 
617-661-1444 
Circle No. 103 

PDPclustering NOW! 
Since its introduction, the PDP-11 has 

been one of the most reliable systems for 
data processing departments world-wide. 
Until now, the CPU power of even the 
largest PDP-11 couldn't handle the growing 
needs of today's organizations. Now there's 
The Link, the solution to CPU bound PDP-11 's 
running RSTS/E. 

PDPclustering with The Link allows your 
system virtually unlimited growth. You can 
add up to 63 users on each node of your 
PDPcluster. 

The Link: 
• Offers unlimited CPU power 
• Allows totally transparent access to 

shared disks 
• Uses standard DEC hardware 

• Requires no application program 
modification . 

• Enforces full file protection and record 
Jocking 

The Link includes: 
• Communication interface hardware 
• Link system software 
• Complete documentation 
• 90 day warranty 
• Extended support available 

Free 30 day trial. 

For more information on The Link call: 
Northwest Digital Software, Inc. 
West 405 Walnut, P.O. Box 1797 
Newport, WA 99156 
Phone: 509-447-5631 

See us at DEXPO/Spring-Booth #304 

NORTHWEST DIGITAL SOFTWARE, INC. 
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DILOG 
Subsystems 

The PROBLEM SOLVERS 
There's good news. And better 

news. 
You know you can rely on DILOG 

to solve your controller/coupler 
problems ... over 95,000 in the field. 
Goodnews. 
. Now, DILOG offers subsystems too. 
Better news. You and your cus­
tomers can pick from over 350 
subsystem combinations ... any 
DILOG controller and peripheral 
you can think of. All from one 
source. 
ADD-IN SUBSYSTEMS 

You need a 51/4
11 disk sub­

system or 1'4 11 Q.I.C. tape 
back up with a reliable 
interface. DILOG Prob­
lem Solvers have it. .. 
complete in a BA123 or 
BA23 compatible hous­
ing with cables, ready 
to operate. 

As your subsystem needs get larger, 
your problems don't. DILOG Problem 
Solvers offer state-of-the-art interfaces 
for today's or tomorrow's large capac­
ity disks and high speed tape drives. 
ADD-ON SUBSYSTEMS 

You need hard disk capacities ... 
single drive from 70 MB to multi­

ple drives with 5 GigaBytes or 
more. And high speed tape 

back up. DILOG Problem 
Solvers have it. .. popular 
drives ... interfaces ... 
compatible housings ... 

cables ... everything. 
INSTALLATION 

SERVICE 
Even after installation the DILOG 

Problem Solvers can handle service ... 
subsystems or the complete system. 
Again, you can rely on DILOG's Prob­
lems Solvers. Sole source supply. Sole 
source service. Faster than 3rd party 
service too. 

Subsystems, installation, service ... 
all just a phone call away. 

DISTRIBUTED LOGIC CORPORATION 

DILOG Problem Solvers l-SOO-DILOG32 
can help you install your (outside Calif.) 
subsystem, interface your 
computer system or run 
diagnostics tests ... every­
thing. Staff personnel 
world-wide make it easy. 
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Corporate Headquarters 
1555 South Sinclair Street 
Anaheim, CA 92806 
(714) 937-5700, Telex 6836051 
FAX: (714) 978-2420 

See us at DEXPO/Spring-Booth #1139 
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FOR THE RIGHTTRACK 

Getting to the data 
located on tracks that range from 

1.3 to 1.7 mils in width demands 
a precise method of stepping from 

track to track. One method uses a stepper motor attached 
to an arm carriage ~at supports the head/ tree assembly. As depicted on 

this Seagate Technology (Scotts Val ey, CA) Model 225, every 0.9 degrees of rotation of the 
capstan motor, located in the lower right-hand corner, equals one step (center of one track 
to the next). Notice that the radius of the step is greater than the capstan movement. Thus, a 
0. 9 angular change translates to either 1.3 or 1.7 mils of movement depending on the track 
density (600-800 tpi). To ensure accuracy of stepping, Seagate uses a so-called barber pole 
band that is tilted to the angle of movement. As the carriage moves in or out, one band on 
the pole unwinds while the other rewinds, giving the barber pole effect. The result being that 
the desired track is never clipped. 

CONTENIS 
HEAD ADVANCES 
Tiny electronic transducers mounted 
inside your Wmchesrer disk drive sense 
subtle changes in magnetic flux to 
denote 1he presence or absence of 

stored data page 8 
by Peter Gove 

HCJWG LABS ADDS A 
WINCHESTER TO YOUR 
MACINTOSH 
The February issue of Hardcopy 
showed you how to attach an Apple 
Macintosh to your VAX, but to do so 
you have to make sure you have 
enough local storage to contain all the 
necessary programs. page15 
I. DAL ALLAN AND 
KEN HALLAM'S 1/0 
UPDATE 
Keeping track of committees page 3 
GEORGE 
LANGWORTHY'S 
INSIGHTS TO 
OPTICAL STORAGE 
CD-ROM: Taking its first steps or 13 
putting on running shoes? page 

PHIL DEVIN'S 
ROTATIONS 
The mouse is about to roar page 21 

StorAGE'"' is a trademark of 

Seldin Publishing Inc. 
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.. . Quality Works 
Introducing 

111•1•1 .. 1~ C) (~llif 111~™ 
Our sub systems have been designed 

to provide quick and easy installation and 
are fully compatible with Apple Mac Plus, 
Mac SE and Mac II. 
These powerful systems include driver and 
utility software, an internal power supply, 
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SCSI cabling, all necessary hardware and have been shock mounted for 
trouble-free transport. 

The Apple Crate comes with a 2 YEAR WARRANTY on parts and labor 
and a direct watts line to our "72 hour turnaround" service department. 

Complies with the limits for a Class B computing device pursuant to 
Subpart J of Part 15 of FCC rules. Patent pending. 

Apple, Apple Mac Plus, Mac SE, 
and Mac II are registered trademarks 
of Apple Compute~ Inc. 

The Apple Crate provides: 
• Additional SCSI port which allows 

daisy-chaining up to 7 SCSI 
devices 

• Convenient fuse holder 
• SCSI address select 
• Controls and cable controls­

clearly marked and easy to operate. 

In California Nationwide 
800-323-9994 • 800-543-5808 
Call for same day orders or technical support 

[iii z ii • 
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6850 Vineland Ave., Bldg. M., North Hollywood, CA 9160 

(818) 766-4001 
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StorAGE 

I. DAL ALLAN AND KEN HALLAM'S 1/0 UPDATE: 

In last month's column (StorAGE, page 
4), we briefly covered what ANSI, ASC, ISO, 
and IEEE stand for, but that is not the end 
of the strange acronyms used for identifying 
standards. 

The Accredited Standards Committees 
(ASC) have their own numbering systems. 
X3 is the title of the committee responsible 
for "Information Processing." The commit­
tee responsible for host-to-host and host-to­
peripheral computer interfaces is X3T9. Not 
surprisingly, it has the title "1/0 
Interfaces." 

With so much activity in this area, sever­
al subcommittees operate under X3T9, and 
the following are the ones that you hear so 
much about. 

• X3T9.2 is best known for the Small 
Computer Systems Interface (SCSI). Earlier 
work by this committee never came to fru­
ition so, until SCSI, it was unknown. It is 
now responsible for the Flexible Disk (flop­
py) and the Enhanced Small Device Inter­
face (ESDI) standards as well. 

• X3T9.3 has generated the most stan­
dards, and both the X3T9.2 SCSI and ESDI 
efforts as well as X3T9.5 are spin-offs from 
projects within X3T9.3. When the workload 
in any one subcommittee gets too large, it is 

BSR ANSI 

SPMC SMC 

CBEMA ----1 

X3T9.2 X3T9.6 

This is a profile of where the standards fit in 
relationship to one another. The lowest level of 
technical working groups (X3T9. 2 . .. ) is 
supported by a bureaucracy that ensures the 
proper throughput of standards development. 

subdivided. Standards originally completed 
in X3T9.3 include the Rigid Disk Interface 
(RDI), Storage Module Drive (SMD), and 
Intelligent Peripheral Interface (IPI). There 
are several pieces to IPI: the Physical Inter­
face, IPI-2 Device Specific command sets for 
disk and tape, and IPI-3 Device Generic 
command sets for disk, tape, optical disks, 
and communications. Current activities in­
clude the Enhanced Physical Interface, the 
High Speed Channel, and the Fiber IPL 

• X3T9.5 has focused on the longer dis­
tance interconnects known as the Local Dis­
tributed Data Interface (LDDI) and Fiber 
Distributed Data Interface (FDDI). Several 
pieces make up FDDI: the Physical Medium 
Dependent (PMD), Physical Layer Protocol 
(PHY), Medium Access Control (MAC), and 
Station Management (SMT). FDDI-2 is a 
follow on to FDDI that adds Hybrid Ring 
Control (HRC) for isochronous operation to 
allow mixed voice and data on the same 
fiber. A new project is underway to develop 
another PMD standard for single-mode fiber 
to cover longer distances than the multi­
mode fiber presently defined. 

• X3T9.6 is not presently active, but it 
developed the Streaming Cartridge Tape De­
vice Interface (more commonly known as 
QIC02). 

Future columns will describe most of the 
interfaces listed herein, but for the moment, 
we will stick to a description of the stan­
dards committee structure. 

Interestingly enough, most of the techni­
cal work on standards is done in meetings 
that are untitled-the working groups. Ev­
ery subcommittee has at least one working 
group, although several may be in progress 
at the same time. A working group can have 
from two to 50 participants dedicated to 
completing specific tasks. 

Figure 1 is an organization chart of the 
bureaucracy behind the technical 
committees. 

Are you impressed by the size of the 
organization, or dismayed by the strange 
acronyms you see? 

The X3 line appears to run straight 
through to ANSI, but a few other groups are 
in the path. The Executive Standards Coun­
cil (ESC), Standards Planning and Require-

KEEPING 
TRACK OF 
COMMIT­
TEES 
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If you've been banging 
your head against the wall 
trying to find a low-cost, reli­
able way to store your large 
on-line database, EMC has 
the solution. 

Because now, there's 
Archeion Database System. 
A rock-solid alternative to ex­
pensive magnetic disk storage. 

This system, the newest 
addition to EMC's Archeion 

family of optical storage products, gives you the bene­
fits of optical technology with the flexibility of a mag­
netic disk. 

Benefits like unlimited user accessibility. Direct ac­
cess capabilities. Unmatched durability, performance, 
and capacity. 

Archeion Database System is ideal for both your re­
lational database and archiving applications. 
It works in conjunction with any DBMS 
package you're currently using, so 
when you choose Archeion, you're 
not caught between a rock and a 
hard place when it comes to 
software compatibility. 

Archeion will support up to 56 optical drives. Each 
drive provides one gigabyte on-line storage. What's 
more, Archeion has removable media. One drive can 
service many gigabytes of data. 

Because it utilizes WORM technology, Archeion's 
media has a useful life of 30 years or more. And it's 
virtually indestructible. Data is actually burned into 
the disk so it's as safe as if carved in stone. This means 
data integrity like you've never known. 

All this, for a fraction of the cost of magnetic disk 
storage. 

The end result is simple: if you want a low-cost, re­
liable way to store your valuable on-line database, buy 
EMC's Archeion Database System. 

Or get your chisel ready. 
For more information on EMC's Archeion family of 

optical subsystems, call 

1-800-222-EMC2 
(in Massachusetts, 617-435-1000). 

EMC2 

The System Enhancement Company. 
EMC Corporation, 171 South Street, 

Hopkinton, MA 01748-9103 

VAX is registered trademark of Digital 
Equipment Corporation. Archcion is a regis­
tered trademark of EMC Corporation. 
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ments Committee (SPARC), and the Stan­
dards Management Committee (SMC) are 
responsible for the functions their names 
describe. 

Requests to work on interface projects 
are initiated in a subcommittee and are 
moved up the chain to SPARC, where they 
are perused and either recommended to X3 
for approval or returned to the requesting 
committee. 

Responsible for budgeting, approving of­
ficers, and developing operating procedures, 
SMC is the interface between X3 and the 
Secretariat. The SMC makes the rules by 
which the Technical Committees (TCs) oper­
ate, and the policy on the procedures to 
follow. The TC membership fees are set by 
the SMC, and are used as income to offset 
the cost of the Computer Business Equip­
ment Manufacturers Association (CBEMA) 
services. 

As with all management structures, SMC 
has been criticized for not understanding 
what the troops need to get their jobs done. 
This was more true in the past than at 
present. The SMC is now more responsive to 
the changing needs of the working 
committees. 

When the Board of Standards Review 
(BSR) receives a document for approval to 
distribute for public review, it is assigned a 
number by ANSI by which it will eventually 
be known as a standard. Getting a proposed 
standard to this point is an uphill battle. 
Public review represents the beginning of 
the downhill run for the proposal to become 
a standard. 

Even more important, the ~SR verifies 
that the proposed standard was developed in 
an open and non-exclusive manner. It is 
important that ANSI standards represent 
the thoughts and opinions of all partici­
pants, and offer the opportunity for all in­
terested parties to comment on the technical 
content. All types of legal implications and 
liabilities could result from a national 
standard that was developed otherwise. 

To this end, ANSI has procedures that 
ensure consensus on the content of the 
standard. That does not mean unanimity 
must exist as that would enable any party 
that did not get exactly what it wanted in 
the standard to prevent the acceptance of 
the standard. 

This is not to say that disagreement by 
any party is lightly regarded. Negative votes 
against a proposed standard are cause for 
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concern, and every effort is made to resolve 
them. All correspondence relating to objec­
tions and responses from the committees are 
retained for review by the BSR, to ensure 
that everything possible was done to settle 
the reasons behind a negative vote. 

Our first personal contact with the X3T9 
standards activities came when it was a 
hotbed of political infighting over the at­
tempted standardization of the IBM Block 
Multiplexer Channel. Fortunately, since 
then, no other serious problems of negative 
votes have caused concern to BSR on pro­
posed X3T9 standards. They have all been 
forwarded with unanimous approval. 

The charter of the Information Systems 
Standard Board (ISSB) is to manage the 
activities of several accredited standards or­
ganizations in information processing. It is 
the only point of interoperation between 
organizations such as IEEE, EIA, and other 
ASCs. As such, its primary task is to resolve 
conflicts and duplications in the standards 
arena. 

CBEMA is the Secretariat for the ANSI 
X3 committees. It levies the fees on mem­
bers of the working committees to raise 
money for the administrative services that 
they perform for the committees. CBEMA 
issues all X3 documents for public review. 

Keeping track of all the TC projects is a 
massive task because X3T9 is but one of the 
many X3 TCs. Dozens of others develop 
standards in different arenas. 

The Standards Planning Management 
Committee (SPMC) is made up of member 
companies that belong to both X3 and 
CBEMA. It may be simplest to describe it as 
an adviser to CBEMA on matters covering 
the operation of the Secretariat. 

So much for the American structure. 
There is another one for international stan­
dards as shown in Figure 2. 

The equivalent to X3T9 in the Interna-

ISO IEC 

ANSI 

DIN SC13 

This represents the hierarchy of the stan­
dards organization worldwide and to one 
another. 

"RESPONSI­
BLE FOR 
BUDGETING, 
APPROVING 
OFFICERS, 
AND DEVE­
LOPING OP­
ERATING 
PROCE­
DURES, SMC 
IS THE IN­
TERFACE BE­
TWEEN X3 
AND THE 
SECRE­
TARIAT." 
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"ANSI 
STANDARDS 
CAN BE­
COME ISO 
STANDARDS 
BY GOING 
THROUGH A 
PERIOD OF 
DEVELOP­
MENT SIMI­
LAR TO 
THAT FOR 
AN ANSI 
STANDARD" 
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tional Organization for Standardization 
(ISO) is SC13, an abbreviation for Subcom­
mittee 13. Deutsches Institut fur Normung 
(DIN) is the standards organization in Ger­
many, and it operates as the Secretariat for 
SC13. 

The equivalent to X3 used to be Technical 
Committee 97 (TC97) but due to recent 
changes, TC97 is no more; it has been rolled 
into Joint Technical Committee 1 (JTC-1), a 
joint committee of ISO and the Internation­
al Electrotechnical Commission (!EC). The 
IEC is the international equivalent of the 
EIA. Presumably, standards approved by 
JTC-1 will be both ISO and IEC standards. 

Activities in the international arena are 
by country, and ANSI is the U.S. member to 
IEC and ISO, as well as Secretariat of JTC-1. 
JTC-1 is in charge of standards projects for 
all information processing subcommittees, 
and covers the activities of IEEE and EIA as 
well as the X3T9. 

Almost all activities in the X3T9 commit­
tees are projects within SC13. ANSI stan-

dards can become ISO standards by going 
through a period of development similar to 
that for an ANSI standard. 

To avoid duplication of effort and expe­
dite events, an alternative known as the 
Fast Track procedure has been introduced. 
Fast Track permits a national standard to 
begin the process of balloting by member 
countries without going through a develop­
ment cycle. Experience to date with X3T9 
standards is that Fast Track has yet to 
prove itself. 

How does all of this affect the average 
user of interface standards? 

Not at all. Most of this has no bearing or 
influence on those developing interfaces to 
ANSI and ISO standards. However, it does 
explain why sometimes the documentation 
you must order to obtain the latest copy has 
some strange numbering scheme. 

All documentation in committee is given 
a number. Typically, this consists of the 
subcommittee number, the year, and a num­
ber assigned serially. As an example, the 

ACCEPTABLE 

For some VAX­
cluster users, good old 
"vanilla-like" mass 
storage is an acceptable 
solution. But those 
users with a taste for 
optimum performance must 
have the freedom to choose. 
Which is precisely the case with Emulex 's 
SMDI (SMD-Interconnect) subsystems. 
SMDI lets you expand storage capacity 
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for all your 
VAXes ... even 
VAXcluster. 
SMDI works with 
the HSC50/70 so 
that fast, high-

capacity industry 
standard SMD-E 

drives appear as RA 
drives to the host. It's multiple gigabytes of 
storage in space-saving packaging. 



working document for SCSI-2 is known as 
X3T9.2/86-109. Several copies of the working 
document are generated over the time that 
an interface standard is being developed. 
These are treated as revisions. The original 
SCSI documentation included 17 revisions 
before leaving X3T9.2 for the last time. 

When a proposed standard is forwarded 
by a subcommittee to X3T9, the document is 
given a new number-X3T9/88-sss. This 
identity is in force until ANSI issues a new 
number such as BSR.yyy-19xx. The yyy is a 
number assigned serially and xx stands for 
the year in which it is approved. 

A proposed standard can be known by 
several different document numbers at the 
same time. The following fictitious example 
might help: 
X3T9.2/88-73 Rev 7 A 
X3T9/89-124 
BSR X3.178-19xx 
X3.178-1990 

The confusion continues even after ap­
proval, and the interface becomes known 
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officially as X3.l 78-1990. The process has 
taken so long that a popular, proposed 
standard is already well known by its origi­
nal committee number. Unfortunately, the 
committee number is useless when it comes 
time to order a copy of the approved 
standard. 

After ANSI accepts a proposed standard 
and the BSR number is assigned, it is re-
f erred to as a Draft Proposed American 
National Standard (dpANS), and copies are 
sold by Global Engineering Documents 
(800-854-7179 or 714-540-9870). In some cases 
(such as the current effort on SCSI-2), spe­
cial arrangements make the draft working 
revisions also available from Global. 

There it is. More than you ever needed or 
wanted to know about the structure of the 
standards committees. 

As we review the status of interfaces in 
future columns, there will be references to 
procedures, committees, and acronyms that 
can be confusing. Hopefully, this column will 
give you a better understanding. S..£1 

Reader Interest 
Level 

High 
Circle No. 267 

Medium 
Circle No. 269 

Low 
Circle No. 271 

EXCEPTIONAL 

You can still choose 
plain vanilla ... if that's 
all you want. But you 
do have a choice of 

much more 
variety with 
Emulex 's SMDI. 

See us at DEXPO/Spring-Booth #1115 

Call (800) EMULEX 3 or 
(714) 662-5600 in California. 
CIRCLE 492 ON READER CARD 

Emulex Corporation ae 
3545 Harbor Blvd. - -

Costa Mesa, CA. qi, 

92626 EMULEX 
Regional Offices: 

Anaheim, CA (714) 385-1685 
Atlanta, GA (404) 587-3610 

Burlington, MA (617) 229-8880 
Chicago, IL (312) 490-0050 

Dublin, CA (415) 829-1170 
Teaneck, NJ(201)836-3717 

Washington, DC (703) 264-0670 
International Offices: Bracknell 344-484234 

Munich 89-3608020 North Sydney 2-957-1669 
Paris 134-65-9191 Tokyo 3-234-8951 Toronto (416) 673-1211 

VAX and VAXcluster are registered trademarks of Digital Equipment Corp. 
©1988, Emulex Corporation, Inc. 

May 1988/StorAGE 7 



StorAGE 

READ /WRITE HEAD 
ADVANCES 

ENSURE RELIABLE HIGH-cAPACITY STORAGE 

TINY ELECTRONIC TRANSDUCERS MOUNTED INSIDE YOUR WINCHESTER 
DISK DRIVE SENSE SUBTLE CHANGES IN MAGNETIC FLUX TO DENOTE THE 
PRESENCE OR ABSENCE OF STORED DATA AND ARE KEY ELEMENTS THAT 

HELP DRIVE DESIGNERS KEEP PACE WITH THE DEMANDS FOR SPEED, 
CAPACITY, AND RELIABILITY 

"IN­
CREASING 
STORAGE 
CAPACITIES 
AND PER­
FORMANCE 
ARE 
ACHIEVED 
BY IN­
CREASING 
THE NUM­
BER OF 
TRACKS PER 
INCH (TPI) 
AND THE 
NUMBER OF 
MAGNETIC 
REVERSALS 
PER INCH." 
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BY PETER GOVE, Peripheral Components International 

ith a growing need for 
instant access to large 
volumes of information to 
satisfy the voracious 
appetite of the 

information age, manufacturers of storage 
devices are creating fast, reliable, high­
capacity disk drives. 

But, users are demanding more than 
exacting performance-lower costs per 
megabyte are equally important. But 
enhanced performance doesn't come cheaply. 
To this end, disk drive manufacturers are 
employing new methods and materials to 
meet the demands. 

The Key lle1111ent 
One of the pacing factors of disk drive 

performance, and recording technology in 
general, is the read/write transducer or 
head. This technology has been evolving for 
the past ten years, and even more rapidly in 
the past three. 

How the read/write head is constructed 
influences, and has a direct correlation with, 
the industry's ability to tap increased 
recording density. In fact, the head is the 
single most important element in a disk 
drive. 

Basic Drive Operation 
To understand the importance of the 

heads, consider the basic mechanics of a disk 
drive. The head, or the read/write 
mechanism, is an electromagnet and rides 
on a cushion of air above the aluminum disk, 
which rotates at 3600 rpm. To record data, 
the head magnetizes a small section of the 
disk surf ace. Reversals in the direction of 
this magnetism establish a code of ones and 
zeros, recording the data. When the 
magnetized areas of the disk platter induce 
an electric current in the electromagnet, the 
head reads the stored data. 

Disk drive technology isn't new. Thirty 
years ago, IBM introduced RAMAC, the first 
disk drive. This system was comprised of 50 
disks, each 24 in. in diameter, stored in a 6-
ft.-long cabinet. RAMAC had a storage 
capacity of 5 Mbytes-the equivalent of 
about 2000 double-spaced, typed pages. 

RAMAC was a significant achievement 
for its time, but clearly a white elephant by 
today's standards. 

Increasing storage capacities and 
performance are achieved by increasing the 
number of tracks per inch (tpi) and the 
number of magnetic reversals per inch. The 
latter boosts the number of bits per inch 
(bpi) recorded on each track. 

For example, five years ago, 800 tpi and 
15,000 bpi were considered state of the art. 
Today, storage densities have increased to 
1400 tpi and 25,000 bpi, and are projected to 



be as high as 2500 tpi and 35,000-40,000 bpi 
by 1990. 

A Choice of Technology 
There are three types of heads now in 

general use: monolithic, composite, and thin 
film. Each has unique characteristics, but no 
single one is best for all applications. Head 
construction is at the heart of the issue. 
Linear densities of the heads are limited by 
gap thickness, flying height, and media 
properties. The smaller the gap and the 
lower the flying height, the greater the 
recording density. 

Monolithic heads represent where the 
industry has been. Thin-film heads point to 
the future. Composite heads are, in many 
ways, a transition between yesterday's 
monolithic heads and evolving thin-film 
heads. 

Technology In Threes 
A monolithic head is made almost 

entirely of ferrite; the only non-ferrite parts 
are the wire coil and glass used in creating 
the gap, as well as the material used to bond 
the pieces together (Figure 1). The ferrite 
material is brittle and cannot be machined 
easily or economically to meet the precise 
tolerances required for higher track 
densities. The coils of the electromagnet-in­
ferrite heads are wound by hand under a 
powerful microscope-a slow and expensive 
process. In many cases, ferrite heads have 
reached the limits of their capabilities. 

A composite head (Figure 2) uses a 
smaller ferrite core than a monolithic head. 
The core is made separately, then glass­
bonded into a hard, ceramic slider-housing. 
This technique protects the gap area with 
glass and ceramic material that allows for 
lower flying heights and, therefore, higher 
track densities. A composite head can handle 
narrower tracks than a monolithic head, but 
the brittleness of the ferrite and limited 
precision in final machining sharply restrict 
its potential for any substantial increases in 
density. 

Thin-film-head gaps are created through 
sputtering, a vacuum deposition process that 
permits the creation of extremely small gaps 
(Figure 3). With this advanced process, the 
gap area is completely enclosed in the 
sputtered material and, therefore, protected. 
The core material in the heads is very thin. 
The major advantage of thin-film 
technology is that it can handle more tracks 
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Figure 1- When manufacturing a 
monolithic read/write head, the 
techniques for melting and flowing glass, used 
to create the gap, impose limitations on the 
potential gap thickness. More importantly, the 
unprotected ferrite in the gap places severe 
restraints on reliable flying heights. 

FRONT 
OF SLIDER 

~ 

Figure 2 - A composite read/write 
head is composed of a magnetic core and 
ceramic slider. During manufacturing, the 
core is glass-bonded onto a hard, ceramic 
slider-housing. 

/ DATA-TRACK 
WIDTH 
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Figure 3 - lnductive thin-fllm heads, 
when viewed in cross-section, show the 
rewtionship of the gaps to the air-bearing 
surface of the media. The recording gap, that 
space shown between the two po/,e tips, is 
measured in millionths of an inch-the notion 
being the smaller the better. 

Figure 4 - From masked wafer to 
partially completed head/gimbal 
assembly, the thin-film-head 
manufacturing process requires a comp/,ete 
range of c/,ean-room assembly operations and 
inspections. 

per inch than other types of heads, while 
allowing higher recording frequencies. 

Benefits of Thin-Fiim 
Thin-film heads provide better 

inductance, higher frequency response, and 
enhanced track width and signal amplitude 
control than conventional ferrite heads. 
However, yesterday's ferrite heads do offer a 
slight performance advantage on lower 
frequency response and are still less 
expensive. Thin-film heads offer better areal 
density, amplitude, resolution, window 
margin, and ruggedness. 

Thin-film technology provides better 
overwrite capability, and the shorter gap of 
a thin-film head permits support of much 
higher read/write densities. In short, thin­
film heads provide superior control over 
many of the critical physical dimensions and 
permit the use of smaller form factors than 
conventional ferrite heads. 

Unlike ferrite heads that can vary 
greatly from production run to production 
run-and even within a single run­
variation in the production of thin-film 
heads is nil. This means that greater 
reliability, with established parameters of 
performance, can be achieved. Thin-film 
technology allows the drive manufacturer to 
control track width with micron accuracy. 
The recording gap, the space between 
magnetic poles, can be measured in 
millionths of an inch, and it can be 
replicated throughout the production run. 

How Thin-Fiim Heads Are Made 
Many techniques used in the 

manufacture of thin-film heads have been 
adapted from the semiconductor industry. 
Disk manufacturers concerned with quality 
test incoming materials to be certain that 
only those materials meeting the company's 
standards are used. In fabrication of the 
wafer substrate, manufacturers employ a 
series of detailed and complex masking steps 
using photolithography with precision 
aligners to ensure that the various layers of 
fine tracings are properly aligned. Precision 
cutting equipment slices the 3-in. wafer into 
32 bars; each bar can be made into head 
sliders for 13 thin-film heads (Figure 4). 

To ensure a consistent quality, precise 
slider matching is employed. In this step, 
automated, high-precision slicing machines 
and computer-controlled lapping systems 
are employed. Several proprietary lapping 



techniques are used to enhance the 
dimensional accuracy of critical mechanical 
parameters. 

The head assembly process includes 
ultrasonic bonding of the leads to the 
transducer and adhesive attachment of the 
slider to the gimbal. Flying-height analyzers 
are used to test aerodynamic integrity and 
automated production testers are used to 
check electrical performance of the 
equipment. 

Competitive manufacturers always 
institute rigorous quality control programs 
to ensure uniform quality-regardless of 
design or length of run. Statistical process 
controls (the use of an extensive database to 
collect and analyze product data) are used to 
track each part through the manufacturing 
process. 

Each slider head is identified by its own 
serial number so that system and drive 
manufacturers can trace the manufacturing 
lot number, wafer number, and date of 
manufacture even after a head slider has 
been installed in the field and is in 
operation. This allows a quality control team 
to compare the interaction of process and 
performance design parameters to 
determine the effects of processing changes 
on the performance of the product. 

Magnetoresistive vs. Inductive 
Currently, two types of thin-film 

technology are vying for attention: inductive 
and magnetoresistive (MR). MR heads have 
four terminals, while inductive heads have 
only two. The read and write functions in an 
MR head are two separate functions, making 
optimization possible-it writes wide and 
reads narrow. The read and write functions 
are combined in an inductive head and 
optimization is difficult since the read and 
write widths are identical. An MR head is 
two to five times as sensitive as the typical 
inductive head and its sensor is flux-velocity 
independent. 

The MR head offers greater throughput, 
sharper readback pulse, and a more sensitive 
flux sensor; however, at the present stage of 
development, this type of head is sensitive to 
corrosion, stray fields, and discharge. 
Nonetheless, MR heads offer significant 
advantages-even over inductive heads. 

The output noise in an MR head produces 
a low inductive pickup noise; the older 
inductive head has a high inductive pickup 
noise for a large number of turns (Figure 5). 

StorAGE 

Figure 5-Most disk drives use some 
form of an inductive read/ write element­
head (a). This type of head, in order to sense 
flux changes in the media, is dependent on the 
movement of the media. The recorded bits 
moving past the inductive head induce, hence 
the name, a current in the coil of wire on the 
head. A magnetoresistive (MR) head (b), on 
the other hand, is independent of media 
movement and can indeed sense extremely 
subtle changes in the flux of stationary media. 
Rather than induce a current in the MR 
transducer the resistivity of between the poles 
changes, thus denoting a change in flux-a 
written bit. 

INDUCTIVE MR 

/
WIDTH OF TRANSDUCER 

PEAK-TO-PEAK 
VOLTAGE OUTPUT-V - JWAp 

I -
CURRENT \ 
DENSITY PART OF TRANSFER 

READ/ WRITE 
COIL 

FUNCTION THAT IS A 
CHANGE IN RESISTIVITY 

VELOCITY-DEPENDENT OUTPUT 
REQUIRES LARGE NUMBER OF TURNS 

VELOCITY ·INDEPENDENT OUTPUT 
EXTREMELY SENSITIVE SENSOR 

(a) 

Input impedance is low in an MR head and it 
has a high data rate capability. The 
inductive head has a medium impedance 
rate and is capable of high data rates. 

Be aware, however, MR heads aren't an 
off-the-shelf technology. It is, however, 
beginning to move from the engineering lab 
to the disk designer, where a number of 
sensory techniques are being evaluated. The 
results may be available within the next two 
to three years, permitting the design of 3.5-
in. disk drives with capacities above 100 
Mbytes. S.:1 

Peter Gove is director of marketing for 
Peripheral Components International (PC!), a 
wholly owned subsidiary of Control Data, based 
in Minneapolis, MN. PC! designs, 
manufactures, and markets sO'phisticated 
recording heads, head/ arm assemblies, media, 
and other disk drive components for the OEM 
market. 

(b) 
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10MB 
Fonnatted 
5.25 inch 
Floppy Disk 
Drive 

Konica Technology, Inc. 
Main U.S. Office 
777 North Pastoria Ave. 
Sunnyvale, CA 94088-2918 
Telephone: 408-773-9551 
FAX: 408-720-9288 

KT-510 

IOI._...,, ____ ~ 

Features: 
... 10.7 MB formatted capacity 
... Reads and writes data 

onto disk at 480 TPI 
.., Uses 5-1/4" floppy media 

with standard floppy jacket 

... Read-compatlble with 
IBM PC standards: reads 
360 KB and 1.2 MB floppies 

... Average access tlme:75 ms 

.., Embedded SCSI controller 
(Small Computer Systems 
Interface) 

... Half-height 5-1/4" fonn 
factor 

OICLE 455 ON READER CARD 

The Konica KT-51 o combines 
Winchester disk drive performance 
with the convenience and economy 
of floppy diskettes. 

This advanced floppy disk drive 
stores 1O.7 MBytes of formatted 
data on a standard 5-1 /4" servo­
written floppy diskette, and can read 
the 360 KB and 1.2 MB floppy 
diskettes used in today's popular 
personal computer systems. With a 
75 ms average access time and an 
embedded SCSI controller, the 
Konica 5-1/4" haH-height drive sets 
an evolutionary new standard in 
floppy disk drives. 

The Konica KT-51 O has the high 
capacity and Winchester-like 
performance to make it ideal for 
software distribution and data 
backup. 



StorAGE 

GEORGE LANGWORTHY'S INSIGHTS TO 
OPTICAL STORAGE 

The 120mm (4.75-in.) shiny plastic disk 
that plays up to 74 minutes of music is a 
high-technology "miracle." It is the media 
portion of a VLSI-chip-based, 660-million­
byte, read-only computer system. Low-end 
audio versions now sell for as low as $100. In 
the volumes bought by record companies, 
the cost per disk (with label and packaging) 
is less than $2. 

Since Compact Disc Read Only Memory 
(CD-ROM) technology is all-digital except 
for the digital-to-analog output conversion 
circuitry, general use by the computer world 
was logical. It began in November 1984 with 
the Comdex, Las Vegas, introduction of pro­
totype CD-ROM drives from Phillips, Sony, 
and Hitachi, with 80-90% of the components 
identical to the audio versions. 

A CD-ROM data format has two key 
elements: an 8-bit status byte designating 
which of 256 possible types of information is 
to follow, and up to 330,000, 2048-byte blocks 
of data. Although there is a lot of other 
information on the disk that is used for 
error correction and various audio purposes, 
only these two elements are required to 
grasp the concept of using CD-RO Ms for 
computer storage. 

Wha t's It Good For? 
Anything you can process and store on a 

digital computer system, you can process 
onto a CD-ROM. The first CD-ROM applica­
tion uses large alphanumeric databases 
from centralized time-sharing systems, such 
as those from Dialog (Palo Alto, CA). 

The most attractive market for conver­
sion to CD-ROM today, however, is informa­
tion stored on paper and microf orms, which 
constitutes 98% of all mankind's recorded 
information. CD-ROM production costs are 
less than .1 % that of unprinted paper; esti­
mates are that this cost is even 1 % or less 
that of microfilm or microfiche. Thus, cost 
makes CD-ROM a compelling storage media. 

For an individual school district, a cus­
tom CD-ROM could be created to record 
every kindergarten-through-12th-grade-lev­
el (K-12) textbook plus key reference mate­
rial such as dictionaries. Obviously, there 
are copyright and licensing issues that must 
be negotiated by book publishers and school 

administrators, but the potential for a stu­
dent's self-directed study is too great to 
pass up. 

What Took So Long? 
With extremely low media and disk drive 

costs on an absolute and per-megabyte basis, 
immediate acceptance and production would 
seem to follow. Not so. It's more than three 
years since its introduction, and the first 
large-volume personal computer manufac­
turer, Apple Computer Inc., has just entered 
the market. 

The Apple CD-SC is compatible with any 
current-production Macintosh machine, uses 
an Apple II SCSI interface card, and retails 
for $1,119. Grolier (Danbury, CT) announced 
the first consumer-oriented CD-ROM prod­
uct-the Electronic Encyclopedia-in Chica­
go during the summer of 1985. Until the 
spring of 1988, only Digital Equipment Corp. 
had a CD-ROM drive available as part of an 
integrated hardware/software system. Ap­
ple has been working on its CD-ROM prod­
uct for more than two years. 

Enter the Heavy Hitters 
The Apple HyperCard product and con­

cept are well suited for use with CD-ROM 
data, image, and audio information retriev­
al. This first entry will undoubtedly be fol­
lowed by other Apple CD-ROM-based prod­
ucts. Apple's penetration of school and 
individual education markets could be sig­
nificant considering the use of CD-RO Ms for 
K-12 classroom material. 

Tandy Corp. (Dallas, TX) is distributing 
the Hitachi CD-R1503SUY CD-ROM drive, 
with Microsoft Corp. (Bellevue, WA) MS­
DOS extensions, interface card, and cable, 
for $995. Tandy is on a 48-hour, order-to­
delivery cycle, with the units centrally 
stocked. This is an important benefit to the 
MS-DOS system integrator. The CD-ROM 
add-on or the entire system can then be 
ordered, trained for, and serviced by the 
nearest of several hundred Radio Shack 
Computer Centers. 

Egghead Software (Bothel, WA), the 
large discount software retailer, is selling 
CD-ROM hardware and software. Here is a 
major independent software provider willing 

CD-ROM: 
TAKING ITS 
FIRST STEPS 
OR PUTTING 
ON 
RUNNING 
SHOES? 

May 1988/StorAGE 13 



"INFORMA­
TION PRO­
VIDERS CAN 
NOW MAS­
TER A SIN­
GLE DISK 
THAT CAN 
BE READ BY 
THE VAX, 
MS-DOS, 
AND APPLE 
FAMILIES OF 
COM­
PUTERS." 

Reader Interest 
Level 

High 
Circle No. 307 

Medium 
Circle No. 309 

Low 
Circle No. 311 
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to pioneer CD-ROM with a view toward 
longer-term, high-volume sales. 

Multiuser Access 
The low cost makes CD-ROM well suited 

to one-on-one access with a personal com­
puter. Database searching is interactive and 
the "slow" access time (in tenths of seconds) 
is fi ne for specific users; however, some will 
want multiple terminals to access more than 
one CD-ROM drive. An expensive data­
base-some cost up to $25,000 per year­
need not be duplicated. Restriction for secu­
rity purposes is another purpose of accessing 
through a multiuser sign-on procedure. 

DEC was the pioneer in multiuser access 
to CD-ROM with several internal applica­
tions, one of which is SOFTbase, a central 
catalog and description of software product 
business solutions. DEC claims that this 
provides faster access to remote locations 
than delivery over a wide-area network. 
DEC offers a complete design, build, test, 
and produce package for CD-ROM databases 
should the user want a DEC-based, one-stop 
source. 

Early in 1988, DEC extended its Network 
Applications Support facilities to the Macin­
tosh, MS-DOS, and OS/2 operating systems 
and users. A CD-ROM drive attached to one 
of these PCs can be accessed by others on 
that network. 

Meridian Data Inc. (Capitola, CA) is one 
of several companies recently introducing 
networked CD-ROM drives. Meridian's 
small- and medium-volume user system is 
called CD Net. One, two, or three drives are 
integrated using Ethernet, ARCNET, or to­
ken ring protocols and hardware. The larger 
user has CD Server, a network board with 
Intel 80286 or 80386 microprocessor, DRAM 
storage, software, and space for six half­
height CD-ROM drives. Meridian Data origi­
nally established itself with CD Master, a 
computer, tape drive, and disk drive system 
designed especially to organize and format 
data for mastering and producing CD­
ROMs. 

CD-ROM Standard File Format 
In March, Apple, DEC, and Microsoft 

announced plans to support the Internation­
al Standards Organization (ISO) 9660 CD­
ROM volume and file format standard. In 
early 1986, the USA-vendor-sponsored High 
Sierra group hammered out a volume and 
file description format standard so that one 
CD-ROM could be read by any system adher-

ing to the standard. It was presented to the 
ISO, slightly modified, and is now supported 
as ISO 9660 by all CD-ROM drive 
manufacturers. 

Information providers can now master a 
single disk that can be read by the VAX, MS­
DOS, and Apple families of computers. Al­
though this "standard" covers traditional 
forms of computer data, it doesn't fully 
address compressed image, audio, and full­
motion video CD-ROM formats. Extensions 
to ISO 9660 and additional standards to 
address these areas are important to the 
expansion of CD-ROM applications. 

Significant Installations 
CD-ROM applications excel when they 

enable the user to do something that would 
otherwise be impossible. 

For example, in December 1987, the U.S. 
Postal Service (USPS) installed 438 ZIP+4 
CD-ROM address-retrieval systems in 200 
locations. Each disk has compressed 109-
million addresses blocked within 25-million 
range records. This allows automated equip­
ment to sort down to the carrier route level 
and improves computer generation of for­
warding-address labels. 

The hardware is a Telex MS-DOS PC 
clone and Hitachi CD-ROM drive with key­
board and video display. This system was 
designed and installed by First Data Re­
sources (Omaha, NE) under a competitive 
bid contract and replaces a central comput­
er, telecommunications, and remote termi­
nal system performing some of the same 
functions. 

Both Arthur Andersen & Co. and Arthur 
Young & Co.-two of the "big eight" ac­
counting firms-announced customized CD­
ROM systems. 

Arthur Andersen sends MS-DOS-based 
PCs along with its auditors to speed up 
responses to auditor and client questions. 

Arthur Young's field personnel take 
Macintosh computers with them. The Ar­
thur Young Reference Series uses the Hy­
perCard in connection with a search engine 
developed by Knowledge Set. Included on the 
disk are Federal and State regulations, Ar­
thur Young audit standards, and IRS and 
court decisions. 

First Steps or Running Shoes? 
CD-ROM is taking its first steps. It is a 

very healthy and fast-growing baby. 
First steps? Yes, and they are steps of a 

Paul Bunyan in the making. 5.:.1 
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HC/WG LABS ADDS A 

WINCHESTER TO YOUR MACINTOSH 
THE FEBRUARY ISSUE OF HARDCOPYSHOWED YOU HOW TO ATIACH AN 
APPLE MACINTOSH TO YOUR VAX, BUT TO DO SO YOU HAVE TO MAKE 
SURE YOU HAVE ENOUGH LOCAL STORAGE TO CONTAIN ALL THE 
NECESSARY PROGRAMS. TO THIS END, WE DECIDED TO SHOW YOU HOW 
TO MAKE THE UPGRADE. 

BY RICHARD STEINCROSS, Senior Respondent-Hardware 

hether you're planping on 
using your Apple Macin­
tosh as a workstation at­
tached to a larger system, 
or as a standalone unit, 

you need sufficient storage to take advan­
tage of all the software tools available. And 
a fast Winchester disk drive is just the 
ticket. 

You can, of course, purchase the Macin­
tosh with a built-in drive, or buy the neces­
sary add-on units from a number of vendors 
(Table 1). 

You can also take advantage of any num­
ber of discount drives available; and, if 
you're an OEM or a value-added reseller, 
upgrade the Macintosh with your own add-in 
Winchester. This article is the result of such 
an exercise that we undertook at the HC/ 
WGLabs. 

There are two integration tasks that you 
have to face when you elect to add your own 
drive: 

• mechanical and electrical attach-
ments, and 

• software drivers. 
The latter element can be the toughest to 

resolve and is the most confusing. 

Plannlng the Integration 
Like any hardware or software task, pre­

planning will save you a great deal of time. 
For this project you will need the following 
items: 
1. A soft surface to lay the Macintosh on 
2. A 3.5-in. Winchester disk drive Small 
Computer Systems Interface (SCSI) 
3. A resistor terminator for the SCSI port 
(see text) 
4. A Torx-style T-15 screwdriver 
5. Mounting hardware 

b 

6. An 8-in. SCSI data cable 
7. DC power cable for drive 
8. Driver software 

What you are going to do is take advan­
tage of the space inside the Macintosh chas­
sis (Figure 1) to add a drive. Although it 
would appear that you can just "plop" the 
drive into the existing space, you do have to 
worry about proper mounting hardware. 

Before we began mounting the drive, we 
determined what the necessary mounting 
bracket should be. Although there are com­
mercial brackets, you may find (as we did) 
that they aren't available in small quanti­
ties, and you may want to create your own. 
Our choice was the latter, and we designed 
the necessary mounting plates for our drive 
(Figure 2). 

The drive we used is a Conner Peripheral 
Inc. CP-340, and it should be mounted 0.2 in. 

Figure 1- The con­
figuration shown 
Is a Macintosh SE 
with an Apple hard 
disk (a). What you 
need to identify are 
the drive '[JOWer con­
nector (b) and cahle 
harness for logic 
board '[JOWer (c). Note 
that the logic board is 
normally located at 
point (d). 
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Figure 2 - Thls template Is a replica, al­
beit smaller, of the mounting brackets we 
devised at HC/ WG Labs. ~found that Mac­
Draw and a laser printer were sufficient tools 
f or creating the desired mechanical 

above the lower floppy drive. To copy our 
bracket, you will need two pieces of 0.030-
weight aluminum, measuring at least 3.5 x 
5.5 in. Notice in the drawing that we rounded 

the edges. We recommend this to avoid sharp 
corners and to achieve an easier fit. 

Once you have machined two mounting 
brackets, set them aside for later use . 

Beginning the Integration 
To begin the integration process, you'll 

need a Torx-style T-15 screwdriver that is at 
least 6 in. long. 

Remove the two silver screws located 
beneath the handle. Remove the two black 
screws located in the lower rear of the Mac­
intosh (near the mouse and speaker 
connectors). 

You are now ready to open the Macintosh 
case. This isn't easy. You will need a non­
marring, pref er ably soft plastic, lever to pry 
the front and rear halves apart. A burnish­
ing tool used by graphic artists works quite 
well. Don't use a screwdriver as it will 
damage the case. 

·1.1hl.- I - Macintosh Storage Devices 

Company Product Forma tted Media Price Company Product Formatted Media Price 
Capacity Capacity 

AlphoMicro Videotrox 80-240 Beto/VHS $399 or Microtech International Inc. Nova 20- 120 Fixed $789-
Video Tech Div. Mbytes $1 ,100 29 Business Pork Dr. Mbytes $2,449 
P.O. Box 25059 w/ VCR Branford, CT 06405 
Santo Ano, CA 92799 800-626-427 6 
800-992-9779 or Circle No. I 60 
800-821-0612 in CA 
Circle No. 152 

Mirror Technologies Inc. Pro Station 300-900 Fixed w/ 40- $5,495-
Apple Crate AppleCrote 20- 80 Fixed $560- 2644 Patton 1024 Mbytes Mbyte tape $21 ,395 
6850 Vineland Ave. Mbytes $1 ,249 Roseville, MN 551 I 3 backup 
N. Hollywood, CA 91605 612-633-4450 
800-543-5808 or Circle No. 161 
800-323-9994 in CA 
Circle No. 1 53 Nu Doto Gigo Cell 290- 580 Fixed + $6,295-

CMS MocStock SD 20- 140 External $795- 4201 Burton Dr. Mbytes tape backup $12,395 

1372 Valencia Ave. Series Mbytes fixed $1 ,895 
Santo Clora, CA 95054 

Tustin, CA 92680 408-727 -1049 

714-259-9555 Pro Series 20- 300 Internal $695- Circle No. 164 

Circle No. 154 Mbytes fixed $4,095 

Expandable 150 Mbytes Fixed $4,695- Personal Computer Moc Bottom 21 Mbytes External 3.5· $1 ,195 

Series to 1.2 Gbytes w/ opt. 60- $18,280 Peripherals Corp. HD21 in. fixed 

Mbyte 4710 Eisenhower Blvd. 
Bldg. A 

streaming 
Tampa, Fl 33634 Moc Bottom 32 Mbytes External 3.5- $1 ,395 

tape 
800-622-2888 or HD32 in. fixed 

Cutting Edge Products XL+ Series 30- 70 Fixed $729- 813-884-3092 in Fl Moc Bottom 45 Mbytes External 3.5- $1 ,795 
P.O. Box 1259 Mbytes $1 ,199 Circle No. 164 HD45 in. fixed 
97 S. Red Willow Rd. 
Evanston, WY 82930 Mac Bottom 70 Mbytes External 3.5- $2, 195 

800-443-5199 HD70 in. fixed 

Circle No. 156 PCPC IHD144 144 Mbytes Internal $2,895 

Jasmine Technologies Inc. Mega Drive 10 Mbyte/ 5.25-in. $999 5.25-in. 

555 De Haro St. floppy megofloppy fixed 

Son Froncisco, CA 94107 
415-621-4339 Inner Drive 40-160 Fixed $999- PCPC Tope 2 Gbyte/tope 8mm tape $4,495 

Circle No. 157 Series Mbytes $1 ,499 
Racet Computes Ltd. PCMS High 150 Mbytes Fixed $4,670-

OirectDrive 20- 300 Fixed $649- 3 I 550 E. Birch St. Performance to 1.2 Gbytes w / streaming $18,420 
Mbytes $3,995 Brea, CA 92621 Series tape backup 

Bock Pock 40 Mbytes Fixed $1 ,299 714-579-I 725 ( 150-Mbyte, 
Circle No. 165 .25-in.) 

Moss Micro Systems DotoPak Series 45 Mbytes Removable $1 ,775 
550 Del Roy Ave. fixed disk Tollgross Technologies TG-4040 40 Mbyte/ Tope $1 ,195 
Sunnyvale, CA 94086-3528 

Moss 20e-1 OOe 23- 102 Fixed $649- 11100 W. 82nd tape cartridge (or 
800-522-7979 or Overland Pork, KS 66214 cortridge (w/ opt. $2,595 
408-522· 1200 Mbytes $1 ,649 

Circle No. 158 
800-228-3475 fixed disk) w/opt. 

Power2Expond! 23- 102 Fixed $489- Circle No. 167 fixed 
Mbytes $1 ,449 disk) 
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We recommend that you begin prying the 
case loose above the CRT on the parting line. 
Put the burnishing tool in the groove be­
tween the front and rear case halves and 
gently twist-you only have to create about 
a 1h-in. gap. Turn the Macintosh upside 
down and repeat the process. 

Place a soft, folded towel or large piece of 
foam on your workbench and lay the Macin­
tosh face down. Continue to pry around the 
perjphery of the parting line. Make sure the 
Programmer's Switch has been removed 
from the left side; it is impossible to get the 
case apart without damaging the switch. 

Once the case is loose, lift it gently off the 
Macintosh body, being careful not to damage 
the Radio Frequency Interface (RFI) shield. 
This part may come off with the case back, 
or stay on the frame around the main logic 
board. If it is still attached, note its orienta­
tion and gently lift the shield off and set it 
and the case aside. 

At this time, it would be wise to dis­
charge the high voltage on the CRT (or be 
extremely careful!). You may do this by con­
necting a clip lead to one of the CRT mount­
ing screws and connecting the other end to a 
screwdriver, which you slide gently under 
the plastic high-voltage electrode cover on 
the side of the CRT. You will hear a loud 
crack when the CRT discharges. 

Now you will need to remove the two 

Figure 3-With the SE resting face 
down on a soft surface, remove the logic 
board. This reveals the bottom base-plate of 
the chassis and the four Philips-head screws 
(a). These must be removed in order to re­
move the disk drive assembly. 

StorAGE 

flexible disk drives and attach the hard 
drive's mounting brackets. To do so, unplug 
both gray cables that connect to the main 
logic board by pulling them gently away 
from the board. These are the extent-power 
and data-of the electrical connections be­
tween the drives and the computer's 
electronics. 

Next, remove the cable connecting the 
power supply to the main logic board. Reach 
down into the floor of the Macintosh case, 
squeeze gently on the release latch of the 
multi-pin connector, and extract the power 
cable. 

Once you have disconnected the neces­
sary cables, take the logic board by its con­
nectors and slide the board rearward (up­
ward if the computer is lying on its face) 
about .5 in. It is now possible to disengage 
the board from its card guides by pulling it 
gently away from the frame (Figure 3). Move 
the board away from the computer until you 
can see the speaker connector. Observe the 
connector orientation and disengage it. Set 
the board aside. 

Setting Up the Drives 
With the logic board out of the way, you 

can remove the flexible disk drives. To do so, 
you will need a medium Phillips-head screw­
driver. The four screws holding the drives 
are located below the chassis. Take care 
while removing these screws that the drives 
don't fall out or damage the CRT. 

You remove the drive assembly by gently 
tilting it forward and lifting away from the 
chassis. Disassemble the drives by removing 
the two screws from the rear of the assembly 
and the bracket holding the drives together. 
Set one drive aside. 

At this point, retrieve the mounting 
brackets you made earlier. If your Macintosh 
has Sony flexible drives (some use YE Data), 
it will be necessary for you to remove the 
small metric screws holding the drive in its 
metal housing-take great care since these 
drives are fragile. Keep the screws to use in 
attaching your bracket. Actually, these 
screws are too short if you use the existing 
washers, so plan on attaching the bracket 
without extra hardware (Figure 4). 

With the mounting brackets in place on 
the flexible disk drive, you can mount the 
Winchester disk drive. It is important with 
all hard drives to allow their built-in suspen­
sion system to shock-mount the Head Disk 
Assembly (HDA). On the Conner drive we 

Figure 4-This 
shows the new disk 
assembly as you put it 
together. Note the 
hard disk in the fore­
ground and the flexi­
ble Sony drive in the 
background. In this 
picture we have al­
ready mounted the 
left bracket to both 
drives and are pre­
paring to attach the 
right bracket. 
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used, four large rubber bushings-similar to 
grommets-float the HDA about Yis in. 
above the drive frame. You need to mount 
the drive so nothing comes in contact with, 
or prevents movement of, the HDA. To do so, 
we have made spacers (they aren't really 
very good shock mounts) out of grommets 
and aluminum or brass tubing. The spacers 
ensure that no part of the mounting bracket 
will come in contact with the HDA. 

To mount the Winchester in the brackets, 
turn it upside down and lower it between the 
brackets until the mounting holes line up. 
Use #6 Phillips-head screws of %-in. length. 
You want to mount the drive in this configu­
ration to avoid having a twist in the data 
cable. In addition, this approach permits 
ready access to the device address jumpers 
on the drive Personal Computer (PC) board. 

Since the Conner drive is a SCSI device, 
you need to establish a device address-we 
chose to call it device 4. 

Now you can physically mount the drive 
assembly into the SE. The remounting is 
just the reverse of disassembly discussed 
earlier; slip it into place and reinsert the 
four screws through the base plate. Remount 
the Mac's main logic board and remember to 
connect the speaker cable. Reconnect the 
floppy drive cable to the main logic board. 
Install the SCSI data cable between the 
drive and the logic board. Brace the PC 
board from behind when plugging in connec­
tors to lessen stress on the board. Connect a 
DC power cable to the hard drive and into 
one of the conveniently provided sockets on 
the Mac's power supply (video) board. Re­
connect the Mac's main power cable to the 
logic board, bracing as before. Put the silver 
RFI shield in place, covering the logic board, 
and replace the case-it's a lot easier than 
taking it off. Replace the four Torx screws­
the silver ones go under the handle. 

Since the Conner drive does not have 
terminators for the SCSI bus, we decided to 
plug our terminator into the DB25 connector 
on the rear of the computer. This connector 
is generally meant for connection of an 

•••1111111 llllP•lllH ..... ••• ,, ... els •1111111• II 1•11 lrll&:ll Cll •• 
1•11111• •r CllllCll111•1 &:1•P•lls •1rec11r er clrcll111n ,.,,.,,,,,, r11•1r 
smlct 111H1r. 

Adaptec Inc. 
580 Cottonwood Dr. 
Milpitas, CA 95035 
408-946.a600 
Circle No. 148 

Conner Peripheral Inc. 
2221 00 Oakland Rd. 
San Jose, CA 95131 
408-433-3340 
Circle No. 149 

Diversified 1/0 Inc. 
1008 Stewart Dr. 
Sunnyvale, CA 94086 
408-730-2171 
Circle No. 150 

Microscience 
International Corp. 
7n Palomar Ave. 
Sunnyvale, CA 94086 
408-730-5965 
Circle No. 151 

external hard drive, but since it parallels the 
internal 50-pin connector, a terminator here 
will do the job. We fashioned our terminator 
from two resistor packs-they were soldered 
to the back of a DB25 connector. A DB25 
shell was used to cover the wiring, and the 
assembly was potted with hot, melted glue. 

The Software Connection 
Now that you have the hardware portion 

of the integration under control, all that is 
left is to mate the Apple operating system 
and the drive. 

What we chose to do was employ a soft­
ware driver from Diversified I/O Inc. This 
driver is designed to match the Macintosh 
with 40 different Winchester disk drives. 
Besides supporting a variety of disk drives, 
the software, priced at $75, also works with 
an equally impressive number of control­
lers-including advanced Run-Length-Lim­
ited (RLL) versions. 

Once it was mounted in the SE, the 
Conner drive was linked to the Macintosh 
operating system by following the simple 
instructions in Diversified's software. Since 
the Conner SCSI controller is built to oper­
ate only with the drive on which it is mount­
ed, it does not have as many options as other 
controllers. 

We set the drive jumpers to SCSI address 
four. Any but seven would be acceptable-it 
is reserved for the Mac. Usually a Mac hard 
disk is set to SCSI address one, but we were 
setting up tests where multiple drives would 
be attached at the same time. 

When the Diversified software is started, 
it recognizes the Conner controller by its 
unique signature and identifies the SCSI 
address that it's using. The user need only 
select the FORMAT DRIVE option to initial­
ize the disk drive and make it bootable. On 
the Conner, this takes just a few seconds. 
After exiting the program and ejecting the 
floppy diskette, the computer can be booted 
directly from the hard disk. 

The list of drives and controllers support­
ed is quite lengthy-especially when you 
consider all the combinations. The program 
we used has been expanded since our initial 
work with it. We didn't allow enough time to 
properly review the improved version prior 
to deadline. 

Those wanting to build tape backup sys­
tems should contact Diversified, too, as a 
similar software package for SCSI tape 
drives is being offered. S~I 
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~~---------;For use with all 
computer systems 

DATA SHUTTLE 2000"' 
The best shock-isolated, low cost design for commercial, lab and 
industrial applications. 

DATA SHUTTLE 3000"' 
Ruggedized for harsh environments not requiring the added cost 
of Mil-spec. 

DATA SHUTTLE 4000"' 
The most ruggedized, militarized, Tempest-certifiable removable-

The new freedom of shock 
isolation & data portability. 

With up to 760 MB per canister, MDB's Data Shuttle family 
provides mobility, infinite storage capacity, and Winchester 
reliability. 

Designed to get you in and out of a wide range of environ­
ments from shock isolated commercial use, to the harshest 
requirements of Mil-spec, the removable canisters provide the 
ultimate in security and archiving as well as ease of software 
updating. You also gain maximum system uptime during disk 
replacement. Plus, all three models are equipped with a quick­
release power down feature; no cables to disconnect. 

As for flexibility, you can configure any 5 \4'' storage drive 
in canisters or specify one with a permanently mounted remov­
able media back-up drive. 

They come with a one-year warranty including shock related 
failure and are available with or without controllers or drives. 

The DATA SHUITIE family is for use with all computer 
systems. ESDI, Sf506, RDSX and SCSI interfaces are jumper 
selectable. See what we're driving at. Call today for com­
plete details. 

r:llJB 
SYSTEMS INC. 

- We put the State of the Arl to work -
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Basingstoke, Hants. RG24 ONE 
TEL: 0256 464767 FAX: 0256 59748 
TELEX: 858389 MDBSYS G 
FOR WESTF.RN EUROP& MDB Systems, IRL. , Ltd. 
Portumna Co., Galway, Republic of Ireland 
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DATA SHUTTLE 2000™ 

SYSTEMS, INC. 
Shock Isolated, Removable Mass Storage 

Disk Chassis/Subsystem 

Data Shuttle 2000 

Features: 
• One or two 5}:1'' disk drives shock mounted in 

individual removable canisters 

• Disk drives have shock mount protection when removed 
from chassis 

• Low Insertion Force Connectors; No cables to 
disconnect! 

• Automatic individual turn-off of DC power to disk and 
head parking when removing canister 

• Available with or without disk controllers 

• Can be attached to almost any computer system 

• Disk drives can have ESDI , ST506, RD5X, or SCSI 
interface 

• Interconnection cable connects to a single rear 
mounted 50-pin sub-miniature "D" connector for one 
or both drives 

• Disks with capacities up to-760 Mbytes unformatted 
can be installed in canister (over 1.5 Gigabytes total) 

• Canister resident Write Protect switch 

Data Shuttle Variations: 
MDB-DS2000-ES21 
A version of the Data Shuttle 2000 chassis that has a 
self contained SCSI to ESDI converter module to allow 
direct connection to computers/workstations that have 
embedded SCSI controllers, such as Sun Microsystems. 

MDB-DS2000-SP-CHASSIS 
A version of the Data Shuttle 2000 chassis that will 
allow each of the canisters to be controlled by 
two different computers. 

Specifications: 
Electrical 

Input Power 

Mechanical 
Depth 
Width 
Height 
Weight 

Options 

115VAC or 230VAC, 47 to 400 Hz 
Both at 230 Watts 

20.70" overall , 19.25" into rack 
17.00'.' 19.00" overall 
5.25" 
35 Lbs With 2 canisters installed 

Slides (MDB-DS2-SMO) 
Mounting Rails (MLSl-RMO) 

Disk Chassis or Subsystem? 
The Data Shuttle 2000 can be provided as a Disk Chassis 
or as a Disk Subsystem . The disk chassis includes one 
or two disk drives but does not include a disk controller 
or cables. It is computer manufacturer independent 
and can be connected to a variety of computers that have 
the appropriate disk controller. 

The Data Shuttle can also be purchased without drives. 
For this configuration, basic chassis and empty canister 
kits are supplied . 

Disk Canister: 
Each canister contains interface specific (ST506, ESDI , 
SCSI) internal cabling between the disk 1/0 signal and 
power leads and the low insertion force connector. A 
Write Protect switch and indicator is located on the front 
of each canister. 

The left canister is typically Drive 0 and the right canister 
is Drive 1. Two DIP switches in the chassis, one for each 
canister, can be used to change drive addresses. This is 
particularly useful when the Data Shuttle is used with 
controllers that support more than two drives. 
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Canister for Data Shuttle 2000 
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PHIL DEVIN'S ROTATIONS 

The 3.5-in. hard disk market brought out 
the best in conservative market forecasting. 
The computer industry appeared at a loss as 
to how to package these little drives, and 
production economies were slow to meet the 
costs associated with 5.25-in. products. Even 
the history of this poor, little waif has 
proven to be controversial, and may require 
court judgment to resolve its origins. 

Who Invented What? 
The first mention of a 3.5-in.-diameter 

disk drive was in a Sony Corp. paper pre­
sented at Dataquest's Computer Storage 
conference in October 1981. This paper, "The 
Emerging 3.5-in. Floppy Market," by Sony's 
Mr. Kikuchi, was the first announcement of 
Sony's 3.5-in. floppy disk drive and media 
design-now the industry standard. Sony's 
forecasts included '3.5-in. rigid drives with 
shipments beginning in 1983. Capacities re­
vealed ranged from 3 to 100 Mbytes. Market 
researchers have strived to be as accurate as 
this man proved to be! 

Actually, Rodime Inc. announced and 
shipped first production volumes of such a 
product in 1983. Control Data Corp. (CDC) 
announced its 3.5-in. Cricket drive in 1983, 
but its chirps were never heard by the pub­
lic. It took Quantum Corp.'s (Santa Rosa, 
CA) subsidiary, Plus Development, to make 
a market for these small drives. 

Plus introduced the 10-Mbyte Hardcard 
in 1985 and was promptly upstaged by 
Mountain Computer Inc., which, overnight, 
produced a 20-Mbyte card. These Drive-On­
A-Card (DOAC) devices were offered with 
twice the capacity and at lower retail prices 
than Plus. It took two years to recover, but 
Plus now owns with the DOAC market. 

Primary sales of the 3.5-in. drives in 1986 
were into the DOAC market, ')ut then the 
Apple Macintosh paved the way for system 
use of these small drives. Compaq stuffed a 
Rodime drive into a 5.25-in. ruggedized 
frame, and laptop computers offered a 
promising application. But it took IBM's 
April 1987 announcement of PS/2 Models 30 
and 50 with 20-Mbyte drives to bring them 
into the real world of rotating storage. 

Forecast Revelations 
In June 1987, Dataquest estimated that 

demand for 3.5-in. drives would accelerate 
slowly. IBM's desktop PS/ 2 configurations 
were the first indication that the OEM 
world would turn toward the 3.5-in. rigid 
dimensions. Currently, little indication still 
exists of dealers stocking desktop computers 
with 3.5-in. rigid drives-high-end laptops 
and PS/2s (and clones) are the only ones. 

Miniscribe's leadership is still unchal­
lenged. IBM's factory at Fujisawa, Japan, 
may be the first to approach Miniscribe's 
output. JVC's low-power drive found its way 
into early laptops, and the Western Digital/ 
Tandon drives often found their way onto 
retail shelves as DOAC devices. Along with 
Plus, these companies were the only ones to 
sell high quantities of 3.5-in. drives in 1987. 

Dataquest's latest forecast for 3.5-in. 
drives by capacity are sales estimates 
that include resale and captive production. 

The average capacity of the overall 3.5-in. 
family in 1988 will be 35 Mbytes due to the 
rapid movement away from the 20-Mbyte 
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standard and the availability of 40-Mbyte 
drives from multiple sources. The use of run­
length-limited data encoding and variable­
zone, bit-density recording techniques that 
increase recording capacities by 50% has 
become standard. 

Dataquest research indicates that the 
low-capacity, 20-25-Mbyte, drives will domi­
nate worldwide sales through 1989 due to 
their popularity in laptop computers and the 
low-cost desktop PS/2 imitators. The 
31-100-Mbyte-capacity category has been 
pioneered by Conner Peripherals and copied 
by most of the new entrants. Quantum is the 
only announced producer with better per­
formance specs and a chance at taking a 
substantial market share. 

The more-than-100-Mbyte category is 
only beginning to take off. The original 
estimates of 300,000 unit sales in 1988 may 
have been optimistic, and management at 
Conner Peripherals agrees. If CDC and Max­
tor Corp. start volume shipments to their 
established OEM customer base in 1988, 
there might be a windfall change in fore­
casts. Frankly, I don't look for the 100+­
Mbyte market to materialize until 1989, de­
laying the 200-Mbyte drives until 1991. 

Where Do We Put Our Money? 
Let's take a brief look at the suppliers of 

3.5-in. drives and their potential to become 
leaders in this newest of growth markets. 
Today, there are 34 producers. 

Miniscribe has been the volume leader 
since 1986 and is destined to keep its leader­
ship because of high production capacity and 
experience in the 3.5-in. field. Solid OEM 
relationships-such as Apple Computer for 
its Macintosh SE drives-provide Miniscribe 
with consistent profitability and growth. It's 
estimated that Miniscribe sold one million 
3.5-in. drives in 1987 and will likely do 1.5 
million this year. 

IBM may become the largest producer of 
3.5-in. drives in 1988. The Fujisawa factory 
turned out an estimated 750K 20-Mbyte 
drives last year and will probably double 
that in 1988. Seagate, the sleeper in this 
market, has recently announced an IBM con­
tract for 3.5-in. drives, which probably indi­
cates that IBM will not have higher-capacity 
products for another year. An intelligent 
interface 50-Mbyte drive with a sub-30-msec 
access time would fit IBM's plans perfectly. 

Conner Peripherals is slowly breaking 
out of its role as Compaq's drive house. 

Production shipments of the 100-Mbyte 
drive and the new, low-power, 20-Mbyte 
product will supplement the strong 40-
Mbyte offering. Dataquest looks for Conner 
to approach the 1.5 million production mar­
ket in 1988. 

The most promising new contender is an 
old favorite, too long out of the position of 
leadership: Quantum. Capitalizing on the 
Plus relationship with Matsushita Kotobuki, 
Quantum will build 40- and 80-Mbyte drives 
in the same Japanese factory. Intelligent, 
zone bit-density caching decreases access 
times to 13 msec. A 50,000-hour mean-time 
between failure will catch the attention of 
OEM buyers. Quantum is definitely back! 

CDC's announcements at Comdex 1987 
may have been premature. It's unlikely that 
we will see high-capacity 3.5-in. drives from 
CDC in 1988. Maxtor Corp.'s 170-Mbyte proj­
ect was scrapped in favor of a higher-capaci­
ty drive and a more cohesive marketing 
plan. Maxtor will ship some high-capacity 
3.5-inchers in 1988. 

Kalok is the new kid on the block this 
year. A family of very inexpensive drives 
has been designed by the folks that gave us 
the Seagate ST-225 and the Lapine Spartan 
drives. Oriental Precision is building the 
drives in Korea with a goal of selling its 20-
Mbyte products in the range of $150 for very 
high quantities in the United States. 

Bigger Than Hula Hoops? 
IBM's fast moves toward smaller form­

factor products have made the 3.5-in. hard 
disk business the fastest-rising star in the 
history of the storage firmament. Faced 
with an industry over-capacity situation in 
late 1988, actual sales will climb to 9.8 mil­
lion drives, an increase of about 190% over 
1987 sales. 

With PS/2 compatibles being announced 
hourly, there is no doubt that these forecasts 
will hold up. To make profits and retain the 
necessary quality for OEM relationships, 
any vendor must provide: 

• capacities of 40 Mbytes and greater, 
• access times of less than 30 msec, 
• less than 9 watts of power 

consumption, 
• ship-to-stock reliability programs, and 
• competitive prices. 
Since we don't live in a perfect world, I 

fear some disappointments are in store, but 
there is little doubt that this market is a 
rocket on its way up. S..£1 
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QISCSI ™ Tape Host Adapter 

Fastest 
Microprocessor 
Offered Today 
Cascade's Q/SCSI is a super-intel­
ligent tape host adapter. This 
dual-wide board is MU driver com­
patible across the entire DEC Q­
bus® line. 

By using the fastest microproces­
sor offered today, the Q/SCSI 
Adapter manages high-speed oper­
ations such as data transfer with­
out the overhead that other host 
adapter designs require. 

In fact, Q/SCSI can transfer data 
at over 2 MEGABYTES/SECOND! 

Its MULTI-BLOCK CACHE 

BUFFER uses a unique algorithm 
which automatically matches the 
data transfer rate of the peripher­
al device and the host computer. 

Maximum Product 
Flexibility 
The Q/SCSI Tape responds trans­
parently to DEC's TMSCP® com­
mands and assures complete DEC 
system compatibility, even re­
sponding to DEC diagnostics. 
Q/SCSI bootstraps from standard 
DEC commands and performs a 
comprehensive self test on 
power up. 

Q/SCSI is designed as a "univer­
sal" Q-bus Host Adapter. The 

same printed circuit board will 
connect any sequentially organized 
SCSI peripheral to the host bus as 
a TK50® or TU81E®. 

Q/SCSI provides OEMs and Dis­
tributors alike, Single Stock-keep­
ing Unit (SKU) flexibility. 

Q/SCSI 
Shipping Now! 

EXABYTE's, Fujitsu's & Patriot 
3480's can look like TK50's to 
Q-bus. 

OEM volume discounts up to 60% 
being offered! 

For more information, contact: 

Technology Corporation T 
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VAX/VMS TOOLBOX by Steve Davis and Matthew Owen 

Creating complex reports with the tools at hand 

T 
oolbox departs from Digital : ten on a line-by-line basis. Each re- : on the form in a parallel position. 
Command Language (DCL) : port line is assembled and then out- : When printing the form, the company 
this month to bring you a : put to a print device or a file . This : name for the ship-to and bill-to ad­
handy tool for creating com- : works well in most cases. However, a : dress must be printed on the same 
plex reports. Related subjects ~ report sometimes requires more com- : line, the address lines follow. 

that need elaboration include the al- ~ plicated manipulation of the input : PAGER allows the programmer to 
location of virtual memory via the ~ data; that is, rather than having sim- : define a page as an array of lines and 
system services LIB$GET_ VM and : ilar lines written in succession, it : columns. This page then becomes a 
LIB$FREE_ VM, the use of the MES- ~ might require information from sev- : canvas where data may be placed-in 
SAGE facility, and the MACRO : eral different databases. · the same way that direct cursor ad­
assembler. For example, an invoice form : dressing allows data to be positioned 

The module, dubbed PAGER, pro- ~ would, typically, have spaces re- : anywhere on the screen. After the 
vides a mechanism for programmers : served for ship-to address, bill-to ad- : page is assembled (that is, data has 
to create a virtual report page, place : dress, invoice number, terms, etc. To : been written to complete the entire 
data on that page, and then retrieve : illustrate the problem, let's look at : report page), PAGER will return re­
the page's contents for output. : the ship-to and bill-to addresses. : port lines to be output to a printer or 

Report programs tend to be writ- : They are usually two separate boxes : file. 

The Ins and Outs of PAGER 
PAGER is written in VAX MACRO and has several 

entry points. Each is discussed in the order normally in­
voked. Some special-purpose entry points are discussed 
for more advanced applications. 

• ODS$PAGER_INIT 
ODS$PAGER_INIT is called to initialize the PAGER 

environment. This is usually called once during the use of 
the PAGER. It has two arguments, returns a completion 
status, and is called as follows: 

reLstatus = ODS$PAGERJNIT( rpLlines, rpLcolumns ) 

rpLlines: a longword passed by reference; indicates the 
number of lines on the virtual report page. 
rpLcolumns: a longword passed by reference; indicates 
the number of columns on the virtual report page. 
reLstatus: a longword returned indicating completion 
status. Typical values returned might be: 
SS$_NORMAL: Successful completion. 
PAG$_INVARG: Invalid number of arguments. 
PAG$_RANGE: Line or column out of range. Both line 
and column are limited to a maximum of 255. 
PAG$_ACTIVE: PAGER environment is already active. 
This indicates that ODS$PAGER_INIT has been called 
previously without ODS$PAGER_END being called. 

• ODS$PAGER_PUT 
ODS$PAGER_PUT is called to place data on the vir­

tual report page at a specified line and column. This 
would be called many times to write the lines of the re­
port. This entry point has three arguments and returns a 

completion status, and is called as follows: 

reLstatus = ODS$PAGER_PUT( line, column, field ) 

line: a longword passed by reference; indicates the line on 
the virtual report page. 
column: a longword passed by reference; indicates the 
column on the virtual report page. 
field: a string passed by descriptor; contains the data to 
place on the report. 
reLstatus: a longword returned indicating completion 
status. Typical values returned: 
SS$_NORMAL: Successful completion. 
PAG$_1NVARG: Invalid number of arguments. 
PAG$_NOTINIT: ODS$PAGER_INIT has not been 
called to initialize the virtual report page. 
PAG$_RANGE: Line or column out of range. Both line 
and column are limited to a maximum of 255. 

• ODS$PAGER_LINE 
ODS$PAGER . .LINE is called to return a line of the 

report page. It's used in a loop, with the call returning the 
specified line number until all lines of the report are re­
trieved. Trailing spaces are trimmed from the returned 
line if the variable passed to receive the data is a dynamic 
string. This entry has two arguments, returns a comple­
tion status, and is called as follows: 

reLstatus = ODS$PAGER_LINE( rpLline, line) 

rpt_line: a string passed by descriptor and upon return 
contains the report line. 
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line: a longword passed by reference; indicates the line on 
the virtual report page to return. 
reL status: a longword returned indicating completion 
status. Typical values returned include: 
SS$_NORMAL: Successful completion. 
STR$_TRU: String truncation warning. The fixed­
length destination string could not contain all of the 
characters copied from the report line. 
PAG$_INVARG: Invalid number of arguments. 
PAG$_N OTINIT: ODS$PAGER_INIT hasn 't been 
called to initialize the virtual report page. 
PAG$_RANGE: Line specified is greater than 255. 

• ODS$PAGER_END 
ODS$PAGER_END ends use of PAGER and releases 

any resources allocated. This call would be made once, 
usually at the end of execution. It has no arguments, re­
turns a completion status, and is called as follows: 

reLstatus = ODS$PAGER_END 

r eL status: a longword returned indicating completion 
status. Typical values returned are: 
SS$_NORMAL: Successful completion. 
STR$_TRU: String truncation warning. The fixed­
length destination string couldn't contain all of the char­
acters copied from the report line. 
PAG$_1NVARG: Invalid number of arguments. 

A program making use of PAGER would have the 
basic structure shown in Listing 1. 

More for Your MoHy 
Some additional features of PAGER are necessary for 

obvious reasons. It's uncommon for a report to be only 
one page, as the previous example shows. After the lines 
on a page are returned, the virtual report page is still 
intact. Thus, it must be cleared to start a new page. One 
could use ODS$PAGER_PUT using a rpLfield filled with 
spaces the width of the report columns, looping for each 
line on the report-not very convenient. Neither is hav­
ing to retrieve all 66 lines when only the first 60 lines 
contain data. There are two routines to address these 
issues. 

• ODS$PAGER_CLEAR 
ODS$PAGE R_CLEAR is called to re-initialize 

(blank) the virtual report page. It includes two argu­
ments, returns a completion status, and is called as 
follows: 

reLstatus = ODS$PAGER_CLEAR( beginJine, endJine ) 

begin_line: a longword passed by reference indicating 
the starting line of the virtual report page to blank. 
emL line: a longword passed by reference; indicates the 
ending line of the virtual report page to blank. 
r eL status: a longword returned indicating completion 
status. Typical values returned are: 
SS$_NORMAL: Successful completion. 
PAG$_INVARG: Invalid number of arguments. 
PAG$_NOTINIT: ODS$PAGER_INIT hasn ' t been 
called to initialize the virtual report page. 
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LISTING 1 

;et status :- ODS$PAGER_INIT( 66, 132 ) 

! declare a page of 66 lines by 132 columns 
! 
if ret status .ne . 55$ NORMAL then 

calT LIB$STOP( ret status by value ) 
e l se -

begin 

end 

ret status : • ODS$PAGER PUT( 10, 10, "report data" ) 
if ret status .ne . 55$ NORMAL then 

calT LI B$STO P ( ret_status by value ) 

ret status :• ODS$ PAGE R PUT ( 11, 11, "report data" ) 
if ret status .ne. 55$ NORMAL then 

calT LI B$STOP( ret_status by value ) 

ret status :- ODS$PAGER PUT( 12, 12, "report data" ) 
if ret status .ne. 55$ NORMAL then 

calT LIB$STOP( ret_status by value ) 

loop for line - 1 to 66 

ret status :- ODS$PAGER LINE( rpt line, line ) 
if ret status . ne. 55$ NORMAL then 

calT LIB$STOP( ret status by value ) 
else -

print to report_device( rpt_line ) 
end if 

end_loop 

end if 

ret status := ODS$PAGER_END 

end_ program 

LISTING 2 

ret status :- ODS$PAGER_INIT( 66, 132 ) 
! 
! declare a page of 66 lines by 132 columns 
' 
if ret status .ne. SS$ NORMAL then 

calT LI B$STOP( ret status by value ) 
else -

loop for all_pages 

begin 

end 

ret status :- ODS$ PAGER PUT( JO , 10, "report data " ) 
if ret status .ne. 55$ NORMAL then 

calT LIB$STOP( ret_Status by value ) 

ret status : • ODS$PAGER PUT( 25, 25, "report data" ) 
if ret status .ne. 55$ NORMAL then 

calT LIB$STO P ( ret_status by value ) 

ret status :• OOS$PAGER PUT( 40, 40, "report data" ) 
if [et status .ne. SS$ NORMAL then 

calT LIB$STOP( ret_status by value ) 

ret status - ODS$HIGH LINE( high line ) 
if [et status .ne. SS~ NORMAL then 

calT LIB$STOP( ret_status by value ) 

loop for line - 1 to high_line 

ret status :- ODS$PAGER LINE( rpt line, line ) 
if ret status . ne. 55$ NORMAL then 

calT LIB$STOP( ret status by value ) 
else -

print to report_device( rpt_line ) 
end if 

end_ loop 

ret status := ODS$PAGER CLEAR( 1, high line 
if ret status .ne. 55$ NORMAL then -

calT LIB$STOP( ret_status by value ) 

end_ loop 

end if 

ret_status :- ODS$PAGER_END 

end_program 
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PAG$_RANGE: Starting or ending line specified is 
greater than 255. 

• ODS$PAGER_HIGH_LINE 
ODS$PAGER_HIGH_LINE is called to return the 

highest line number on the virtual report page that holds 
data. This entry point includes two arguments, returns a 
completion status, and is called as follows: 

reLstatus = ODS$PAGER_HIGH_LINE( high_line ) 

high_line: a longword passed by reference; on return, 
contains the highest line number that holds data. 
reLstatus: a longword returned indicating completion 
status. Typical values returned are: 
SS$_NORMAL: Successful completion. 
PAG$-1NVARG: Invalid number of arguments. 
PAG$_NOTINIT: ODS$PAGER_INIT hasn't been 
called to initialize the virtual report page. 

The basic structure has now been changed to incorpo­
rate two new calls-ODS$PAGER_CLEAR and 
ODS$PAGER_HIGH_LINE (Listing 2). 

l11tallat101 and Linking 
Now that we know how to use PAGER, let's review its 

construction and integration. PAGER is made up of two 
source files: PAGER.MAR, the MACRO source; and 

PAGERR.MSG, the PAGER error codes and associated 
messages. To assemble PAGER.MAR: 

$ MACRO PAGER 

To create an object module for PAGERR.MSG: 

$ MESSAGE PAGERR 

To include PAGER in with your code: 

$LINK your_module_here + PAGER + PAGERR 

PAGER may also be a shareable image. A shareable 
image is a previously linked image not intended to be 
executed by itself. To execute, it must be included as in­
put in a linking operation that produces an executable 
image. This allows many programs to use PAGER with­
out the PAGER code and messages being included in each 
program. To link PAGER as a shareable image: 

$ LINK PAGER + PAGERR/ SHARE 
$ RENAME PAGER.EXE SYS$LIBRARY: 

PAGER.EXE is moved to SYS$LIBRARY where 
the linker expects to find shareable images. To link 

Comptrol 
at Your Fingertips 

Imagine the touch of a key providing a 
manager with control of his business. We at 
Compu-Sbare call such control "comptrol" 

and offer it to you in our "Bualneaa 
Comptrol Serles" of VAX accounting 
software. Now you can design your own 

financial statements showing virtually any 
comparison you might want; project your 
cash requirements for the next 90 days; 

analyz~ which vendor has the best delivery 
and terms record; or compare each of your 

division's profits over the last three quarters. 
The Bualneu Comptrol Serles does all 

this and much more. After all , the Series 
.. kas been built on the principle that 
a computer system should afford you 

control of your company-rather than the 
computer controlling you. Our software is 
fully Interactive, checking for mistakes, 
providing information, and updating files 
instantaneously. Our cuatomer aervlce 
department is just as responsive, giving 
you the help you need, when you need 
it. Thorough training services equip your 
personnel to easily handle the system. 
Isn 't it time you took "Comptrol"? Join the 
hundreds of other companies who have 
upgraded to the Compu·Sbare Buslneaa 
Comptrol Serles, which includes GL, AP, 
PO, PR, AR, OE, JC, and FA. Call today 
to speak with one of our consultants. 
Comptrol is right at your fingertips! 

Visit us at DEXPO/Spring-Booth #1134 

~ 
~IDRY:~bgre 

(806) 794-1400 
5214 68th Street Lubbock, Texas 79424 
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PAGER.EXE in with your program: 

$LINK your_module_here,SYS$1NPUT / OPT 
SYS$LIBRARY:PAGER/ SHARE A z 

The SYS$INPUT/OPT notifies the linker that 
an option file is to be read from SYS$INPUT, which 
normally would be your terminal. After typing in 
SYS$LIBRARY:PAGER/SHARE followed by a RE­
TURN, type a control-Z. This indicates end of file for 
option file. 

l1ter11ls 
For those who are curious about the internal work­

ings of PAGER, we'll touch upon the more interesting 
topics. 

LISTING 4 

.SBTTL ODS$ PAG ER_PUT - pu t f ield cm virtual re port pa g e 

put line - 4 
put-column • 6 
put= field - 12 

.TRANSFER 

.MASK 
ODS$ PAGER PUT 
ODS$ PAG ER- PUT 

0D5$PAGER_ PUT+2 -BRW 

. ENTRY ODS $ PAGER_ PUT, ~ M < Rl 0> 

MOVL tPAG$ INVARG,RO 
CMP B 13, 1AP) 
BNEQ 5 0 $ 

MOVL IPAG$ NOTINIT,RO 
TSTB active 
BEQL 50$ 

MOVL IPAG$_ RANG E , R0 

MOVL @put li ne ( AP ) ,R4 
BLEQ 50$ -
CMP L R4 , max l i n es 
BGTR 50 $ -
MOVL @put col umn( AP) , R3 
BLEQ 50$ -
CMP L R3,max_ column s 
BGTR 50 $ 

JSB MAKE_ POI NTER 

R3 -> first positi o n o n page 

MOVL put field( AP ) ,RlO 
MOVZWL ( Rl l)), R2 
BEQL 40 $ 
S UBL3 R3 , end add r, Rl 
CMP L R2 , Rl -
BLEQ 10$ 

;assume er r or 
;a r e t he re thre e arguments? 
; branc h if not 

;ass u me error 
; are we i n bu sine s s? 
;branc h if not 

;assume er r or 

; R4 • line nu mber 
; li n e number too small 
; wit hi n r a nge? 
;ou t o f range , go awa y 

; R3 .. co l u mn numb e r 
; li n e number t oo small 
;with i n r ange? 
; out of range, go a way 

; go ma k e the poi n ter 

;poi nter to s t ri ng heade r 
; R2 - l ength of s t ring 
;no length, no stri n g, e xit 
;Rl - l ength l e ft i n buffer 
; wi ll buffer over fl o w, Rl < 
;no , go ah ead 

R2 

When the call ODS$PAGER_INIT (Listing 3) is 
made, an area in the process virtual space must be set 
aside to hold the virtual report page. This is done using 
the RTL routine LIB$GET_ VM. The total number of lines 
and columns are multiplied to calculate the bytes needed 
to store a virtual report page. MOVL Rl , R2 ; else t ru n cate p assed s t ri n g 

rpUines * rpLcolumns = bytes_needed 

LIB$GET_ VM is called with bytes_needed and it re­
turns the base_address in memory where those bytes are 
located. This area of memory can then viewed as an array 
(l,c), when 1 is rpLlines and c is rpLcolumns. In MACRO, 

LISTING 3 

. SBTTL ODS$PAGER INIT - initialize virtual page 

page lines - 4 
page:::columns - B 

5$: 

10$: 

.TRANSFER 

.MASK 
ODS$PAGER INIT 
ODS$PAGER-INIT 

ODS$PAGER_ INIT+2 -BRW 

.ENTRY ODS$PAGER_INIT, . M<Rl0,Rll > 

MOVL 
TSTB 
BNEQ 

MOVL 
CMPB 
BEQL 
RET 

MOVL 

#PAG$ ACTIVE ,R O 
active 
5$ 

# PAG$ INVARG, RO 
# 2 , (AP) 
10$ 

#PAG$ RANGE, RO 

;assume error 
;are we active already ? 
;yes, that's no good 

;assume error 
;are there two arguments? 
;bran c h if okay 
;back to caller on error 

;assume error 

MOVL @page lines(AP),max lines ;get number of lines 
BLEQ 20$ - - ;line number too small 
CMPL max lines,#range lines ;within range? 
BGTR 20$- - ;out of range, go away 

10$' 

20$ ' 

30$' 

40 $ ' 

50$ ' 

MOVL @page column s (AP),max columns ; get number of columns 
BLEQ 20$ - - ;line number too small 
CMPL max columns,#range col umns ;within range? 
BGTR 20$- - ;out of range, go away 

MULL3 

MOVL 
MOVL 
LOC C 
BEQL 
MOVB 
BRB 

MOVC3 

MOVL 

RET 

R2 , RO ; nu mber of byte s t o s tart 
4 I RlO I , Rl ;add r ess o f stri n g 
10,RO, ( Rl ) ; a ny null s he re? 
30 $ ; no nu l l s, conti nue o n 
I AA" , ( Rl I ; c ha ng e to spa ce 
20 $ ; try for a not h er 

R2, ~ 4( Rl 0),( R3 ) ; c opy s t ring into bu f fe r 

ISS $_NORMA L , RO ; okay fi nish 

;ba c k to caller 

The code for PAGER is quite 
lengthy, consisting of more than 200 
lines of code. If you 're interested in 
using PAGER, it will be available 
June 15 on the Digital Village to valid 
Hardcopy subscribers. Full access de­
tai/,s will be printed in the June issue. 

max lines,max columns ,max bytes 
- - ;max bytes • # of bytes needed for page 

base addr ;retUrn base address here 

20$: 

PUSHAB 
PUSHAB 
CALLS 
BLBC 

ADDL3 

MOVCS 

MOVL 
DECB 
RET 

max oytes ;numbe r of bytes to snag 
#2,G . LIB$GET VM ;go get virtual memory 
R0,20 $ - ;oops! some kind of error 

max bytes,base addr,end addr 
- - - ;calculate the end addr for boundary 

; che cki ng 
#0, #0, # "A" 11

, max bytes, @base addr 
- ;fill the block with spaces 

#SS$ NORMAL,RO ;okay finish 
active ;turn on okay flag for other calls 

;back to caller, RO• status 
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....................................................................................................... .... 

it is more appropriate to view it as a string that is 
bytes_needed long starting at memory location 
base_address. 

When ODS$PAGER_END is called, a call is made to 
LIB$FREE_ VM to return the allocated virtual memory 
that is no longer needed. 

When ODS$PAGER_PUT (Listing 4) is called to place 
field data on the virtual report page, a simple calculation 
determines the starting offset from the base_address to 
begin placing the data. In the code, this is done by the 
MAKE_POINTER (Listing 5) routine. For your conve­
nience, we view the first position on the report as line 1, 
column 1. However, for our calculation, we must view the 
first position as line 0, column 0, since the first byte of the 
virtual page begins at base_address, which is offset 0. So 

LISTING 5 

. SBTTL make poi nter - make pointer into buffer 
;+ 
; pass R4 .. line, R3 • column 

; on return, R3 • pointer 

make _ pointer: 

.ENO 

DECL 
DECL 
MULL2 
ADDL2 
ADDL2 
RSB 

R3 
R4 
max columns,R4 
R4,R3 
base_addr, R3 

;prepare for zero based math 
;prepare for zero based math 
; R4 + R3 - offset into pa g e bu f fer 
;R3 • offset i nto pa g e bu ffe r 
;R3 -> into page buff e r at line and col 
;back to the caller 

Share pnnters automat call 
and so e b on printers and 
pnnter maintenance' 

the passed line and column must be adjusted in the 
formula: 

offset = ((line - 1) * max_columns) + (column - 1) 

This means that base_address (offset) is the firs t byte 
to begin placing data, and the field data length is impor­
tant now. If base_address + offset + length is greater 
than end_address (the end of the virtual report page allo­
cated), the field data must be truncated so we do not write 
into hyperspace; that is, memory not allocated for this 
purpose. 

The error codes mentioned above PAG$_various are 
defined in the source file PAGERR.MSG. The MESSAGE 
facility under VMS provides a mechanism to associate 
returned completion status codes with a message. When 
a status code is passed to the RTL routine LIB$STOP, the 
data structure created by MESSAGE is scanned, the code 
is matched, and the error is signaled. The error is then 
displayed in the fashion shown below: 

%PAGER-E-NOTINIT, ODS$PAGER_INIT has not been called 
%PAGER-E-RANGE, Line or column out of range 
%PAGER-F-INVARG, Invalid number of arguments 

As always, we love to hear about variations and ideas 
from readers, so keep those cards and letters coming. 1:1 

The $\1/IT~~Hmote II p rovides cor;ppletely automatic $haring of one 
ol')two printers by up to six systems, incJuding IBM PC's, Digital 
DECmotes ono VAXes, tlnd most other systems. Accessing two 
printers via a slQgle connectio.n to your system, you con eoonomi­
cqlly toke advantage of the lotest in high speed laser priptlng and 
l<eE1P the impact Printer you stllJ need for multi-part fotms, ad-
ctre g envelopes, etc: 
Th lie II ls user !fed in minutes, qnd requires no 
change to P1'.sy$fern or tlQg pr9Cedqres. 
Co}! Today and start $qrintff ttnd Sf!fi/lng. tomorro>vJ ....,,..... ........... ........ 

kf• ... ...., Ill ...... _ •• ,......, ............................. , ..... 
Clla£ f90 ON UADJ!R CARD 
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DON'T BE 
S/3XCOMMUNICATED ?{ 

If you have an IBM® 
System/3X and a VAX, you 
more than likely have a con­
nectivity requirement. You want 
your System/3X to commu­
nicate with your VAX, your 
SUN workstations, your PC's 
or any number of different ven­
dor devices in your organiza­
tion. You want to eliminate 
swapping tapes, wasting time 
on redundant tasks and dupli­
cating effort- all caused by 
systems which can't talk to 
each other. 
WE HAVE WAYS 
TO MAKE YOU TALK 
Mitek Systems, a pioneer in connectivity solutions, 
now has a Product Group which allows your 
System/3X to communicate with a wide range of 
other devices via an Ethernet TCP/IP network. This 
means you can share data, 
expand the processing 
power of your organization 

and improve performance with­
out major hardware and soft­
ware modifications. The Mitek 
Systems/3X Product Group func­
tionality includes: 
• file transfers to and from your 

S/3X and to and from your 
VAX, 

• remote non S/3X host to S/3X 
host access, 

• execution of S/3X applications 
from other vendor work­
stations on the network, 

... and much more. 

MITEK HAS S/3XPERIENCE 
YOU CAN DRAW ON 

Mitek Systems products now reside in many of 
the world's largest and most complex data commu­
nication facilities, including many of the Fortune 
500 companies. If you have a S/3X-VAX connec­
tivity problem, we need to know about it. We're 

ready to help today. 

IVllTEK 
(214) 490-4090 

SYSTEMS 

THECONNECTIVITYSOURCE! I 
~AAAJk¢rJ11, 

Y-UP'~~ 

CIRCLE 417 ON READER CARD 

International Headquarters• 2033 Chennault Drive• Carrollton, Texas 75006 • (214) 490-4090 •FAX (214) 490-5052 
IBM is a registered trademark of International Business Machines Corporation . 

DEC and VAX are registered trademarks of Digital Equipment Corp. 



Linking the LAN tor the Best 
Connection 
As part of our ongoing series of making actual connections of 
systems via networks, we've asked Price Waterhouse's Alen Darr 
to perform the TCP /IP connection for us via the Excel an 
Ethernet system 
by Alen Darr, Price Waterhouse 

A 
fter completing the inte­
gration of the Apple net­
work with our MicroVAX 
II Local-Area Network 
(LAN) (see "HC/WG 

Labs Evaluates Alisa Systems' Ali­
saTalk, Part 1," Hardcopy, page 38, 
February 1988, and "HC/WG Labs 
Evaluates Alisa Systems' Alisa­
Talk, Part II: Making the Final Con­
nection," Hardcopy, page 54, April 
1988), I was asked to install and in­
tegrate a PC-based LAN into the 
Micro VAX network. After some ini­
tial resistance on my part, I agreed 
to the project, but only on the basis 
that it would have to be more than 
just another PC-based LAN. What I 
received from Hardcopy exceeded 
my expectations-a complete Exce­
lan PC networking system consist­
ing of two PC LAN boards (which 
support both thin-wire and thick­
wire Ethernet connections) and a 
complete Transmission Control 
Protocol/Internet Protocol (TCP I 
IP) implementation for both the Mi­
cro VAX II and the PC. 

The Excelan networking boards 
are capable of: 1) creating a PC-to­
PC network using one PC as a net­
work file server, and 2) allowing a 
PC to become part of an Ethernet 
network (see Figure). If you are us­
ing PCs as development worksta­
tions, this product may be your con­
nection to the network. 

There's a lot to integrating a net­
work. Before we get into the details 

of implementing the Excelan prod­
ucts, you may need to understand 
more of the basics of networking 
(see sidebar, "Why Network at 
All?). 

Although step-by-step details 
for implementing the physical net­
work connection are beyond the 
scope of this article, I would like to 
comment on the quality and quanti­
ty (measured in linear feet) of the 
documentation included with Exce­
lan's product. The manuals are well 
prepared, easy to follow, and allow 
you to easily integrate the software 
and hardware. Briefly, the following 
steps are required to integrate an 
IBM PC/ AT into an existing Micro­
VAX II/Macintosh network. 

The first step is to install the 

HARD FACTS: 

Excelan PC Network System 
Product: EXOS 10642 (Micro VMS 
4.1-4.5 TCP /IP software, Q-bus 
controller board, board cable) 
Price: $4,195 
Product: EXOS 1130 (Transceiver 
Fan-Out Unit) 
Price: $995 
Product: EXOS 205T 
Price: $795 
Product: LAN Workplace TCP /IP 
Transport 
Price: $100 
Product: LAN Workplace 

EXOS 205T Intelligent Ethernet 
Controller into a 16-bit slot of the 
PC/AT. 

Next, install the LAN WorkPlace 
network access software for PC­
DOS on the PC/ AT. Although this 
process is usually uneventful, it can 
involve the shuffiing of about 15 
disks in and out of the PC/ AT. 

You then make the physical con­
nection of the PC/ AT to the existing 
Ethernet network. This is a simple 
process of tapping onto the exist­
ing thin-wire with a T-connector 
and connecting to the Ethernet 
controller. 

As mentioned previously, both 
thick-wire and thin-wire connec­
tions are supported on Excelan's 
Ethernet controller-most manu-

HostAccess 
Price: $150 

• Supports both thin-wire and 
thick-wire Ethernet connections 

• Complete TCP /IP 
implementation for the Micro VAX 
II and PC 

• Create a PC-to-PC network 
using one PC as a network file 
server 

• Allows PC user to become part 
of Ethernet network 
Excelan 
2180 Fortune Dr. 
San Jose, CA 95131 
408-434-2300 Circle No. 168 
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MicroVAX II 

DECServer 200 

DELQA 

Kinetics 
FastPath 

Excel an 
PC 

Apple Talk 
Network 

F/flrl- 1111 Dllrl ljlJWI our test configuration of the Excelan PC network. The 
E xcelan network boards can also be connected to the network via thick-wire 
through a DELNI or through the Excelan EXOS 1130 Fan-Out Unit. 

Why Network at All? 

,
his question is rarely asked. 
Many Local Area Networks 
(LANs) are implemented 

when a modem or direct connec­
tion to a host will suffice. LANs 
are particularly useful when you 
must share files or hardware de­
vices (such as expensive printers) 
with users on multiple computer 
systems. A LAN is a high-speed 
connection that allows comput­
ers operating independently to 
share resources in an organized 
manner. 

LANs can be differentiated 
from Wide Area Networks 
(WANs) in thatLAN communica­
tions are usually confined to a 
relatively moderate-sized geog­
raphy-typically a 5-10-mile 
area. More frequently, however, a 
LAN may be confined to a build­
ing, warehouse, or campus. 

LANs consist of more than 
just the hardware needed to in­
terconnect the communicating 
devices; the heart of the system is 
the software, or protocols, that 
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links the systems together logi­
cally. Network protocols are the 
procedures and message formats 
that allow two or more systems to 
communicate over the same me­
dium (Ethernet, coaxial cable, 
etc.). 

lt11t1rt Protocols 
Standard protocols for LANs 

have been slow to develop. In the 
early '70s, the Department of De­
fense (DoD) Advanced Research 
Projects Agency (DARPA) pro­
vided grants for the development 
of a communications protocol 
over its ARPAnet packet­
switched WAN. With DARPA 
grants, several organizations, in­
cluding Stanford University and 
the University of California at 
Berkeley, used Transmission 
Control Protocol/Internet Proto­
col (TCP /IP) to develop UNIX­
based systems. As a result of this 
research, the DoD adopted TCP I 
IP as its standard communica­
tion protocol, and it is now man-

facture rs have separate controllers 
for thick-wire and thin-wire. 

Next, you must install the TCP I 
IP software for VMS onto the Mi­
cro VAX II. 

Finally, you need to define the 
host names and Ethernet and Inter­
net addresses on both nodes to allow 
the Ethernet devices to talk to each 
other. 

The complete installation will 
entail approximately six hours. 

The Excelan TCP /IP implemen­
tation, along with the EXOS 205T 
Ethernet controller, allows the PC/ 
AT to become a peer member of an 
Ethernet network with a complete 
implementation of the Department 
of Defense standard DARPA TCP/ 
IP protocols. 

The TCP /IP software is down­
loaded to, and executes on, the 
EXOS Ethernet board. The Excelan 
TCP /IP software implements the 
following Department of Defense 
Internet protocols: 

continued on sector 104 

datory in most federal govern­
ment and defense-related 
networks. With the dynamic 
growth of the computer industry 
since the '70s, computer vendors 
and users demand LAN protocol 
standards that exceed those ca­
pabilities originally provided by 
TCP /IP. The International Stan­
dards Organization (ISO), after 
working with computer vendors 
and users, has developed a seven­
layer reference model for Open 
Systems Interconnect (OSI). 

The OSI reference model, de­
veloped by members of the com­
puter industry, provides a com­
mon standard for the intercon­
nection of computer devices to 
the LAN. The IEEE developed 
standards for the physical and 
data link layers of the ISO 
model. Standards for the follow­
ing three models that have been 
accepted are: 
IEEE 802.3-Ethernet 
IEEE 802.4-Token Passing Bus 
Networks 
IEEE 802.5-Token Ring 
Network 

continued on sector 101 
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The leader in DR11-W connectivity 
just entered the VME world. 

We've been solving connectivity opportunities in the 
DEC world since 1982 when we introduced the MDB DRU-W 
And we've been the technology leader in parallel DMA 1/0 
connectivity since, thanks to MDB's proprietary DMA Throttle 
which prevents peak 1/0 rate CPU overloading during DMA 
transfers. 

Because of its parallel data path with data transfer speed 
up to 5 Mbytes, the new VME DRU-W operates high resolution 
graphics terminals. Or, link VME based systems to other VME 
systems, or to DEC™ and Data General Computers, or to stand 

Its performance is equally impressive. Burst and Block Mode 
capabilities with programmable boundaries allow DMA trans­
fers up to 128 Kbyte blocks anywhere over a 16 Mbyte address 
range. Plus, switch selectable Asynchronous/ Synchronous 
modes allow greater throughput when connected to computers 
or other devices with similar capabilities. 

Like all members of MD B's DRU-W family, itsVME module 
is 100% DRll-W compatible, and also has a switch selectable 
DRVU-WA mode. This means VAX or MicroVAX users who are 
migrating to VME systems will have a much easier task of 

alone workstations such as Sun Microsystems. It 
means connectivity is no longer limited to IANs M [) n 
such as Ethernet or serial interfaces. I I I [J 

software driver conversion from DEC systems to VME. 
Now that you've entered the VME world, it's good 

to know the leader in connectivity is already on-board. 
See us at DEXPO/Spring-Booth # 1100 SYSTEMS INC. 

- We put the State of the Art to work -

Data General, DEC and Sun are trademarks of their respective companies. 
litX and Micro l!«' are trodemarks of Digital F.quipment Corpomtion. 

Corporate Headquarters lllO W Taft, Box 5508, Orange, CA 92613-5508 ·TEL: (800) 556-0222. In CA (800) 637-2028 ·FAX: (714) 637-4060 ·TWX: (910) 593-1339 

FQR UNITEDKINCDQM MDB Systems, U.K. , Ltd. lntec 2, Wade Road, Basingstoke, Hants. RG24 ONE. TEL: 0256 464767. FAX: 0256 59748 . TELEX: 858389 MDBSYS G 

FOR WESTERN EUROPE MDB Systems, IRL. , Ltd. Portumna Co., Galway, Republic of Ireland· TEL: (353) 509 4U63/41413 • FAX: (353) 509 41447 ·TELEX: 50918 MOB El 
r111n~ '.tAO n N 11~&n~11 r &Dn 



GRAPHICS 

p l u s 

G P - 2 2 0 

THE NEW GP - 220 : 

The most versatile text and 

graphics terminal available today . 

... Accurate Tektronix 4014, 4010 

emulation. 

,.. Full DEC VT220, VT100, VT52 

emulation . 

... Fully programmable VT220 

style keyboard . 

... 1024x780 high resolution display . 

... Four level gray scale . 

... Extended graphics capability such 

as pan, zoom, area erase, area 

move, seed fill, 4 to 16 frame 

animation and conic section draw . 

... Two 200K byte display memories . 

... 75 pages of off-screen, scrolling 

memory . 

... 80 or 132 columns . 

... 24 or 50 or 66 lines . 

... Four complete set-up 

configurations . 

... Printer support with built-in 

print buffer . 

... Transparent mode with History 

Buffer . 

... Optional Mouse and digitizing 

tablet. 

Northwest Digital Systems 
P.O. Box 15288 

Seattle, WA 98115 

(206) 524-Q014 
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The Pl'OIOCO/ llbl'81'Y 
Despite the efforts of ISO in 

developing a set of standard pro­
tocols for LANs, a commercial 
product has not yet been devel­
oped that meets the OSI stan­
dards, although all major ven­
dors in the market have agreed to 
implement the standard. 

Without a commercially 
available product, TCP /IP, SNA, 
XNS, and DECnet have become 
the de facto industry standards. 
Each protocol meets varying por­
tions of the OSI standards. A 
brief overview of each of these 
protocols follows: 

• TCP /IP was developed 
with a DARPA grant as a wide 
area networking protocol and is 
used as a de facto standard by 
most workstation vendors utiliz­
ing the UNIX operating system 
and by the DoD. 

• SNA was developed by IBM 
as its protocol architecture for 
wide area networking and is sup­
ported by vendors desiring IBM 
connectivity. 

• XNS was developed by Xe­
rox and is designed as a high-per­
formance, office automation pro­
tocol. XNS hasn't been accepted 
as rapidly as other protocols 
since Xerox has only published 
XNS standards through the 
transport level, with the higher 
levels still being retained by Xe­
rox as proprietary. 

• DECnet was developed by 
Digital Equipment Corp. as a 
high-performance protocol to 
connect DEC computers in both 
LAN s and WAN s. 

According to the 1986 Inter­
national Data Corp. report on the 
number of terminal-based LANs, 
the previously mentioned proto­
cols represent more than 90% of 
the implemented LAN protocols. 

The Physical Connection 
Most DEC-based LANs are 

physically connected through 
Ethernet (primarily because of 
DEC's involvement with Ether­
net). Ethernet is the preferred 
medium for LANs, because of its 

continued on sector 102 

Introducing a growing family 
of high qua/it~ cost-effective, 
Ethernet LAN connection 
devices. 

ANC-10 
Ul·AUI 

Direct Connection Device. 
.__ _______ _. ANC-20: dualAUJ ports con-

ANC-10: easy, inexpensive, 
compact JO Mbps CSMA/CD 
direct connection between two 
Ethernet stations (within JOO 
meters). 

necting two Ethernet stations, 
replacing two DEC H4000 
transceivers. 

ii. .• ••c· 
ANC-80 
8-port Ethernet Fanout 
Transceiver. 

ANC-80: prO\/ides 8 Ethernet 
connections per unit. or up to 
64 when cascaded; functions 
as a stand-alone 8 (or 64) sta· 

tion !AN, or plugged into an 
existing Ethernet !AN with AUJ 
cable; direct replacement for 
DECDELNJ. 

ThesmartconnectionsinLAN. ~J 
AMERICAN IVETWORKCOIVIVECTIOIVS ·~ 

462 Oakmead Parkway, Sunnyvale, Ol 94086•1408/ 737-1511 " 
• FAX /408/ 7)7-())59 • TELEX 650))4()7)2 MCI LAV AAIER!CANNmYOllK CONNECTIONS 

CIRCLE 451 ON READER CARO 

I I I I I I I I I 
-ooN~T!-GET zA-PPED,!-

High inrLsh c J rrent can destroy your sensitive VAX CPUs1 and 1 

peri phe11als in ess tifue than if takes-to flip a switch! - -
j I ' 

THE SOLUTldN? I I ! ~ 
Pqwer upwitfl~Z-LIN'E"TPC 'f15-10"MT£?'"-the smallest- - . -; 

p1wer ~~tribut on ard contro1 sys~em a~ai1a~1e~ _ ~ ~E 
8Q.WE11..J!P ~ 

.J'l!!IH i_ -
• 1- •• 

- --1- • 

dur proprietary Multiple Tim~ oe1arM cir~uitry s~q~en-c~s your 
po_wer-u_e to prq_tect your systemsJrom tt\e spik_E;:?s and_$ur.ge~Uhat _ 

1destroy 1your hardware and erase' your data. And our remote on/ off \ 
and emergency shutdown gives the powe.r.control back to y.o.u. -'\ 

I 1 All Pulizzi Engineering MTD™ controllers cjre compatible with DEC 
ancfUP"S systems. 

PRICED FROM $436 TO $305 I ~ 
oON'T WAIT UNTIL iT HAPPENS, CALLTaoA YI \ 

"" PULIZZI ENGINEERING INC. 
3260 S. Susan Street Santa Ana, CA 92704-6865 (714) 540-4229 FAX (714) 641-9062 

I CIRCLE 415 ON READER CARO 
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Proiect Cost\ng 

lime & Bi\\ing 

v AX so1tware 

The Electronic Timesheet 
is a VAX·based software solution to the 
process of filling in timesheets and 
producing related reports: •project 
costing •labor •expense •client billing 
and other project management reports. 

Lab Tested By: 

digital review 

Reprints Available 

Eva\uate El 

on your VAX 
An evaluation kit Including the 
Electronic Timesheet Software, Users 
Manual , and a video cassette 
containing an on-line demonstration is 
available for $95.00 

for more information ... 
fbn Management Science Corp. 
871 Bathurst Street, Suite 3000 
Toronto, Ontario, Canada, MSR 3G2 

(416)534-6878 

CIRCLE 452 ON READER CARD 
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continued from sector 101 
relatively low cost and high 
speed. 

In 1980, DEC, Xerox, and Intel 
joined together to create the 
specifications for Ethernet. This 
specification was issued to en­
courage a standardized approach 
to the design of LANs and maxi­
mize communication between a 
variety of equipment available 
from many manufacturers. 

The access control method 
utilized by Ethernet is called the 
Carrier Sense Multiple Access 
with Collision Detection (CSMA/ 
CD). The multiple access feature 
of CSMA/ CD allows any node to 
send a message immediately 
upon receiving the signal that the 
channel is free of traffic. This, in 
turn, permits a substantial por­
tion of the waiting time for token 
access methods to be eliminated. 
Carrier sense is the ability of 
each node to determine that 
there's no traffic on the channel. 
However, because of the time it 
takes a signal to travel across the 
network, it is possible for two 
nodes to determine that the 
channel is free at exactly, or close 
to, the same time. In such a situa­
tion, a collision between the mes­
sages occurs. This collision 
changes the energy level on the 
channel, allowing the collision 
detect mechanism of each node to 
stop transmitting the message, 
wait a random interval, and then 
retransmit the message. The few­
er collisions on the channel, the 
more efficient the network. Since 
there is no predetermined order 
of access by nodes in CSMA/CD, 
no guarantee of a maximum wait 
time is given before getting ac­
cess to the channel. 

ElhlPHBI Wlr/1g AllBPlll/ves 
Although there's more than 

one standard access method to 
the LAN (such as Ethernet, token 
ring, or token bus), the physical 
wiring methods for LANs are the 
same. The following types of wir­
ing options are available: 

• twisted pair; 

• fiber optic cable; 
• broadband coax (allowing 

multiple channels for video and 
voice, in addition to digital data), 
more commonly called thick­
wire; and 

• baseband coax, more com­
monly called thin-wire. 

Your selection of wiring me­
dia depends on your specific envi­
ronmental factors-such as: 

The data to be transmitted. 
If voice or video is to be transmit­
ted along with digital data, a 
broadband coax or fiber optic ca­
ble is usually required. 

Broadband coax is capable 
of transmitting three concurrent 
6-MHz channels, with fiber optic 
cable recently being implement­
ed to transmit additional 
channels. 

The length of cable re­
quired. Each of the Ethernet me­
dia have maximum cabling re­
quirements between repeaters, 
with twisted pair being the short­
est, followed by baseband coax, 
broadband coax, and fiber optic 
cable. The maximum distance 
can range from 500 ft. to more 
than a mile. 

The number of nodes al­
lowed on the cable is a function of 
the length of the cable and the 
mandatory spacing requirement 
of 3 meters between nodes. 
Therefore, in congested areas, it 
may be appropriate to use broad­
band cable and multi-port re­
peaters to allow additional node 
connections. 

Security options must be 
considered. If unauthorized ac­
cess to the cable must be detect­
ed, then fiber optic cable may be 
required because it's very diffi­
cult to tap or monitor, and unau­
thorized access can easily be de­
tected and pinpointed. 

Redundant cable paths are 
required. To minimize network 
downtime in the event of failure, 
broadband coax is a more suit­
able cable; broadband coax al­
lows redundant data paths to be 
configured for maximum net­
work availability. 1:, 



Transmission Control Proto­
col/Internet Protocol (TCP I 
IP) is a highly specific set of 

network communications proto­
cols derived from the Depart­
ment of Defense (DoD) Advanced 
Research Projects Agency 
(DARPA) project, ARPAnet. 
TCP /IP was developed to allow 
the diverse networks of DARPA 
contractors to communicate 
seamlessly with the DoD and net­
works of other DARPA contrac­
tors. TCP/ IP was designed to al­
low communication between any 
two networks that transmit and 
receive data. 

The universal adaptability of 
the TCP/IP protocol was achiev­
able only with the extensive re­
sources of DARPA. TCP / IP is the 
protocol of choice for the DoD 
and defense contractors; as such, 
the marketplace for TCP / IP will 
continue to grow with the size of 
government budgets. However, it 
is the use of TCP / IP in the com­
mercial field that is of greatest 
interest. The ability of TCP / IP to 
interconnect diverse computer 
systems and its connectivity to a 
wide range of transport medias­
ranging from the Hyperchannel 
to Tl lines-have allowed TCP I 
IP to penetrate many business 
and technical environments. 

The definition of TCP and IP 
protocols is so comprehensive 
that it has allowed many vendors 
to implement them on a wide 
range of dissimilar computer sys­
tems yet satisfy many varied 
communications environments. 
TCP /IP is used with X.25, and 
numerous vendors have layered 
higher-level protocols on top of it, 
including IBM NETBIOS, the 
X.400 Message Exchange Stan­
dard, Sun Microsystems' TOPS, 
and Excelan's EXOS. TCP /IP is 
an integral part of the UNIX op­
erating system. 

TCP /IP has gained accep-

A Short History of TCP/IP 
tance from a cost and perfor­
mance standpoint due to the 
availability of dense, integrated 
circuits that allow the complex 
TCP / IP protocol to be imple­
mented. As more and more com­
panies demand the connection of 
dissimilar computer systems, 
TCP /IP will continue to grow in 
acceptance. The major remaining 
obstacle for TCP /IP is its accep­
tance over the International 
Standards Organization's (ISO's) 
model that is slowly being imple­
mented on other systems-espe­
cially the ISO Transport Proto­
col, which is well specified 
with less associated overhead 
than TCP. 

When comparing TCP / IP to 
the Open System Interconnect 
(OSI) standard by the ISO (see 
Figure), TCP / IP consists of the 
Network Layer's Transport (Lev-

el 3) and Network (Level 4). IP 
provides the equivalent of the 
ISO Level 3 Network Layer. IP 
handles all the routine of infor­
mation and is responsible for 
providing a network-wide sys­
tem-naming standard, hiding the 
naming conventions of the indi­
vidual subnets from the higher 
levels. The IP manages the avail­
ability and status of the individ­
ual subnets and their respective 
hosts to provide availability and 
failure information. 

TCP implements the ISO Lev­
el 4 Network Layer. TCP provides 
the end-to-end connectivity of the 
network and simulates a virtual 
circuit, hiding the underlying 
network architecture from the 
user levels. This allows TCP /IP 
to be used on a wide variety of 
media (such as Tl, Hyperchan­
nel, Ethernet, and StarLAN). 1:1 

OSI/ISO 
Network Model 

ISO Excelan EXOS 
41 File Transfer Protocol (FTP), Remote Shell (RSH), (,I 

7 Application ~ Simple Main Transfer Protocol (SMTP), TELNET 
'"' 41 -c 6 Presentation .... 
'"' QJ 

"' 5 Session ~ 

.:ii: 
Transport Transmission Control Protocol (TCP), 

'"' 4 
0 User Datagram Protocol (UDP) 
t3; - Internet Protocol (IP), 41 3 Network z Internet Control Message Protocol (ICMP) 

c:I 
(,I 2 Datalink I.E.E.E. 802.3 Ethernet and StarLan 
; 

Thinwire Coax .: 1 Physical Q. Thickwire Coax 

flll11-Tlll 1111&11 the implementation of Transmission Control 
Protocol/ Internet Protocol (TCP I IP) compared to the Open System 
Interconnect Standard (OSI) by the International Standards 
Organization (ISO). 
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VAX/VMS 

SITE MANAGEMENT 
Regain control of your single VAX, VAX cluster or network. 

Let our fu lly integrated, distributed management system streamline, 
automate and simplify your operations. 

ACT - Usage Accounting and Chargeback 
SCHEDULE - Automated Job Initiator 
PROJECT - Control and Accounting 
ARCHIVE-2000 - File Manager 
MEDIA - Tape/Disk Librarian , 
VAULT - Saveset Manager 
Prices from $900, available for MicroVAX 
through VAX 8800. 

ISE INTERNATIONAL~:;:.i;~~;;:­
STRUCTURAL -

...... !:!!ENGINEERS, INC. 
P.O. Box 241740 
Los Angeles, CA 90024-1740, USA 
Telephone (213)837-8339 
TXW 910-340-6449 (ISELA) 
TLX 322616 (ISELA UW) 
CIRCLE 489 ON READER CARD 
MicroVAX, VAX/VMS trademarks of Digital Equipment Corp. 

HARDCOPY POINTERS IBM PC/DEC PRINTER CABLE CONNECTIONS 

T he following pin outs were used to connect the IBM asynchronous communication serial port 
to the standard RS-232 connector of the LN03. The some pin outs con also be used to 

connect the IBM PC to the RS-232 connector of the LA2 10. With the exception of the new coble, 
no additional hardware is needed, provided the IBM PC hos been configured with a serial port 
(optional on the PC, standard on the XT) . 

MEANING IBM 
Ground 1 
Trans Data 2 
Rev Data 3 
Req to Send 4 
Clear to Send 5 
Data Set Ready 6 
Data Term Ready 20 

The LN03 printer settings should be: 

SWITCH# 
1-1 

2 
3 
4 
5 
6 

2-1 
2 
3 
4 
5 
6 

SETIING 
OFF Serial Input 
ON 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
ON 
ON 

9600 Baud 

8 Data Bits 
Parity Disabled 

LN03 Device ID 

Auto Wrap Off 
Restraint 
Restraint Inverted 

TO LN03 MEANING 
1 Ground 
3 Rev Data 
2 Trans Data 
4 Req to Send 
11 Sec Req to Send 
20 Data Term Ready 
6 Data Set Ready 

The LA210 printer settings should be: 

SWITCH # SETIING 
A-1 OFF Restraint 

2 OFF No Modem Control 
3/4 OFF/OFF No Action on Poper Fault 
5 ON EQT Disconnect 
6 ON XON/XOFF Enabled 
7 OFF Print Error Default Character 
8 OFF NVR Storage Switch 

B-1 ON 
2 OFF 
3 ON 9600 Baud 
4 ON 
5 OFF 
617 OFF/OFF Space, No Parity 
8 ON 8 Data Bits 

Hove you devised a quick and easy solution for a nagging technical hiccup? If you hove, we wont 
to know about it-and we'll pay you $25. Send your " Hordcopy Pointer" to: 
" Hardco_py_Polnters" 1061 s. Melrose Ave., Ste. D Placentia, CA 92670-7180 
104HARDCOPY/May 1988 

continued from sector 98 
• Internet Protocol (IP )-IP 

provides packet routing, fragmenta­
tion, and reassembly of information 
though the data link layer of the OSI 
model. 

• Address Resolution Protocol 
(ARP)-ARP is used to translate 
the Internet address utilized by 
TCP /IP into the hardware-specific 
address used by Ethernet devices. 

• Internet Control Message 
Protocol (ICMP)-ICMP is used, in 
conjunction with IP, to convey con­
trol and error information. 

• Transmission Control Proto­
col (TCP)-TCP provides full-du­
plex, application-to-application 
data stream connections and IP 
as its inter-network service. TCP 
adds reliability, flow control, and 
multiplexing protocols to each 
connection . 

• User Datagram Protocol 
(UDP)-UDP provides simple IP­
based datagram services; adds 
checksum and additional applica­
tion-to-application addressing m­
formation to each packet. 

Is This Product tor You? 
TCP /IP is most beneficial to us­

ers with UNIX networks that are 
currently utilizing TCP/ IP. For 
these users, TCP / IP on the PC is a 
natural extension of the network. 
For VAX/ VMS installations, TCP I 
IP does not provide a "seamless" 
network for PC users. These users 
will have to learn a new syntax for 
file transfer, remote host login, and 
print serving. For those of you wish­
ing to utilize the VAX as a remote 
file-server, this product doesn't pro­
vide that support. Instead, the VMS 
Services for MS-DOS would be a 
more appropriate product for you. 

Next month, we will be monitor­
ing the performance of the Ethernet 
network utilizing Excelan's LANa­
lyzer 5500. I look forward to mea­
suring the impact of adding the Ap­
pleTalk and TCP/IP components to 
the network. 1: 1 

Alen Darr is a management 
consulting services manager in the 
Sacramento office of Price 
Waterhouse. 



DIALING IN ON SYSTEM 
UTILITY PROGRAMS 
If your VAX is overloaded and response time is 
dropping fast, you might consider tweeking 
performance by using a tuning utility. We asked 
HC/WG Labs Respondent Moses Sun to look at 
two of these programs and give us his analysis. 

ADA TOOLS 
The ADA programming language is specified for 
most government contracts. This report by 
software specialist Mark Duval compares various 
versions of ADA for VAX and microcomputer 
environments. 

COLUMNS 
Serrano's PC Workbench 

Fast programs with Instant C 

Schlmpf's UNIX Environment 

Michael Wharton's The All-In-One Workbook 

Bowerman's System Notebook 



HC/WG Labs Reviews Data 
Technology's Takelen High-Capacity 
Cartridge Disk Drive 

~ by Chris Serrano, 
~ Senior Respondent 

~ I f you are looking for add-on 
: storage for your Macintosh, 
: PC, or VAXmate workstation, 
: you might want to consider 
: Data Technology Corp.'s 
: TakeTen subsystem. The 5.25-in. 
: storage subsystem provides a rea­
: sonable alternative to Winchester 
: disk drives, but as we discovered at 
: the labs, the use may be limited by 
: application. 
: There are four factors of major 
: importance when you consider pur­
: chasing a mass storage device: 
: • size, 
: • speed, 
: • security, and 
: • use as a back-up device. 
: Although manufacturers tend to 
: claim that their disk or tape drives 
: do indeed meet these needs, most 
: devices fall short in one or more 
: categories. 
: The Data Technology TakeTen 
: cartridge disk subsystem, however, 
: appears to adequately address all 
: four needs. 
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11111&1/fl llrl 1111/, the Data Technology Corp. TakeTen storage subsystem is an 
adequate alternative to Winchester disk drives. The 5.25-in. drive accommodates a 
track density of 333 tpi and an average seek time of 65 msec. The drive is easily at­
tached to any system via SCSI. 

HARD FACTS: 
TakeTen Storage Subsystem 

Price: External unit (single-drive) 
$995, (dual-drive) $1,695; internal 
unit (single-drive) $795, (dual­
drive) $1,545; cartridges $39.95 each 

•Average seek time: 65 msec 
•Track density: 333 tpi 

•Capacity: 10 Mbytes formatted 
and 12.75 Mbytes unformatted 

• Back-EZ Backup Software 
included 

Data Technology Corp. 
2551 Walsh Ave. 
Santa Clara, CA 95051 
408-727 -8899 Circle No. 256 
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Multiple Capablllty 
TakeTen is available as either an 

internal or an external, 10-Mbyte, 
removable-cartridge disk drive sys­
tem. The initial market is for IBM 
PCs and similar systems. However, 
the drive isn't limited to one market 
segment but fits nicely into any 
workstation environment due to the 
small computer system interface 
(SCSI). 

The system supplied to HC/WG 
Labs includes the TakeTen drive in 
its own external case with power 
supply, the cable, and the interface 
card that plugs into the IBM bus. 
Also included are documentation, 
software utilities, and Back-EZ 
software by EZ-Logic (Los Altos, 
CA) to perform hard disk backup or 
mass file transfer. Currently, this is 
the only software supplied with the 
system. OEMs are expected to sup­
ply the necessary drivers and sup­
port software for other systems 
such as the Micro VAX. 

Easy to lllBIPllB 
As supplied, TakeTen is aimed at 

the end user and the documentation 
supplied supports this orientation. 
The 94-page, spiral-bound users 
guide, for example, contains clear, 
complete instructions for the step­
by-step software installation and 
use. Hardware installation instruc­
tions, contained in an appendix, are 
simple and straightforward. 

The Test E1viro111e1t 

ne HC/WG Labs tested the 
Data Technology Corp. Take­
Ten storage subsystem in the 

following environment: 

One disk of utilities contains 
programs to set up and to use with 
the TakeTen system. A shell pro­
gram that surrounds DOS is includ­
ed to make running the utilities 
simple. 

A SCSI Device 
TakeTen is a SCSI device. Thus, 

a SCSI host adapter is needed to 
match the drive to the computer. 
Data Technology supplied us with 
an IBM PC/ AT host adapter. We 
also connected the drive to a Micro­
VAX using the TD Systems Inc. 
(Lowell, MA) QTO. Additionally, we 
attached the drive to an Apple Com­
puter Inc. (Cupertino, CA) Macin­
tosh SE by plugging directly into 
the computer's SCSI port-no other 
modifications were necessary. 

Even though SCSI does ease in­
tegration pangs, there still seems to 
be a need to have-selectable configu­
ration jumpers on the interface card 
supplied by Data Technology. The 
configuration jumpers are grouped 
into two areas and arranged in 
groups of eight and four. 

Data Technology does make 
some basic assumptions about your 
system. It assumes that it's an IBM 
PC/XT, AT, or similar system. 
Thus, the jumpers on the interface 
card are preset to reflect the neces­
sary interrupt line (INT 13) and ad­
dress space as well as alternate 
ROM address. Alternate DMA/INT 
addresses can be jumper selected. 

Equipment 
• 16-MHz 386 system equipped 

with 12 Mbytes of RAM memory; 
two 40-Mbyte Winchesters; one 
360-Kbyte, 5.25-in., flexible disk 
drive; one 1.2-Mbyte, 5.25-in., flexi­
ble disk drive; and an EGA video 
adapter 

• Micro VAX II running VMS 
V.4.0 

• Apple Computer Inc. Macin­
tosh SE with 1 Mbyte of memory 
Software 

• Apple's HyperCard 
• Ashton-Tate's dBase III 
• HC/WG Labs modified hard 

disk test program 

Unfortunately, all jumpers may 
need to be changed when you install 
the host adapter in your PC-it de­
pends greatly on what other devices 
you may have installed. We used a 
basic PC/ AT consisting of a Win­
chester, a floppy drive, and an EGA 
video adapter. Thus, TakeTen was 
easily integrated with the standard 
factory settings on the host adapter. 
Should you find it necessary to 
change the jumpers, the manual 
does give detailed instructions. For 
the TD card in the Micro VAX, we 
changed nothing and, essentially, 
plugged in the drive. Interfacing to 
the Apple Macintosh was equally 
simple and required no changes. 

M1kl11 1111 Syst1m Talk 
A device driver is required to : 

a llow the PC system access to : 
the TakeTen drives. The Macintosh : 
SE, using Apple's HyperCard, han- : 
dled the drive with no other : 
modifications. : 

The PC-compatible software ; 
utilities provided are a format pro- : 
gram, a diagnostic program, and a : 
copy program. These specialized : 
programs are necessary since the : 
actual media within the TakeTen : 
cartridges have a pre-written servo : 
track. By use of this servo track, the : 
alignment accuracy required to reli- : 
ably read and write 78-sector/333- : 
track-per-inch media can be : 
achieved. Because of the pre-writ- : 
ten servo, these cartridges may not : 

Tests 
1. Shared volume test of 40 Mbytes 
of records across six cart ridge 
volumes 
2. Seek and transfer tests 
3. Multiple cartridge inser t ions 
and point seek test 

······ ····································································································································· 
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: be bulk erased or formatted using 
: standard format programs as both 
: destroy the servo track. 
: To this end, Data Technology's 
: format program, DFORMAT, vali­
; dates track location and establishes 
: logical sectors within the limits of 
: the pre-established track data con­
: trolled by the servo. Similarly, the 
: copy program, DTCXCOPY, sup­
: plied by Data Technology takes ad­
: vantage of the capabilities of the 
: drive. DTCXCOPY also provides a 
: menu-driven user interface to guide 
: you through the copy process. 
: Although Data Technology rec­
: ommends the use of the software it 
: supplies, any copy program that can 
: read or write to a DOS device works 
: with TakeTen. The only exceptions 
: you might have to consider are 
: those programs that bypass the op­
: erating system and access the drive 
; directly though the BIOs ROM. Typ­
: ically, this method is used for per­
: formance testing and we don't ex­
~ pect it to be a problem. 

~ Co11pal/b/1 Op1rat1on 
. Within the PC environment, the 
: TakeTen device driver is loaded into 
: the computer's configuration file 
: (CONFIG.SYS), which reads the in­
: formation on the SCSI host-adapter 
: ROM. Once booted, TakeTen works 
: as a normal DOS device with all 
: standard commands: COPY, COM­
: PARE, CHKDSK, DIR, and so 
: forth . 
: One utility not used is FORMAT. 
: The TakeTen cartridges are pre-for­
: matted and the DFORMAT pro­
: gram supplied by Data Technol­
: ogy is used to initialize them . 
: DFORMAT takes less than 30 sec­
: onds (22.6 seconds average by our 
: measurements of 25 formats) to 
: prepare a disk . When finished, 
: DFORMAT reboots the computer. 

This is not a problem on most ma­
chines. However, on the HC/WG 
Labs 386 PC, which is configured 
with 12 Mbytes of memory, the re­
boot takes several minutes-just to 
count memory. This can become an­
noying if several disks need to be 
prepared. 

Data Technology claims an aver­
age seek time of 65 msec for this 
drive; this is comparable or slightly 
faster than the PC/XT drive. In us­
ing TakeTen at HC/WG Labs, we 
found the performance to be compa­
rable to the PC/XT drive when do­
ing large file copies (see Table). 

Exte1s/b/6 Storage 
Ten Mbytes was the size of the 

original PC/ XT hard disk and has 
proven to be adequate for many us­
ers. Obviously, the amount of data 
accessible on a TakeTen removable­
media drive is limitless-10 Mbytes 
at a time, spread over multiple vol­
umes/ cartridges. 

A 20-Mbyte, dual-drive TakeTen 
system, for example, indeed offers 
unlimited storage possibilities, de­
pending on how your files are ar­
ranged. This concept is important 
since it does imply some careful 
planning, especially if it's necessary 
to cross over volume boundaries in a 
database. 

To test the viability of crossing 
volume boundaries, we moved a 40-
Mbyte database from our host VAX 
to the 386 PC, in comma delimited 
format. The names were ported into 
a list management application writ­
ten in Ashton-Tate's (Torrance, CA) 
dBase III. Ten-Mbyte segments 
were created based on alpha criteria 
for logical breaks. The final files 
(six total) were then moved to six 
TakeTen cartridges. 

Normally, the dBase application 
expects to find all the records on one 

Tahll·- Comparat1ve Transfer Times 

Average random access 

Data rate 

360-Kbyte 
Floppy 

200 msec 

250 Kbit/ sec. 

10-Mbyte 
DTCTakeTen 

65 msec 

275 Kbyte/sec. 

40-Mbyte 
Hard Disk 

29 msec 

5 Mbit/sec. 

Note: Measurements were made using 1000 random seeks and 1000 seeks from track 
0 to track 100 on all devices. Transfer rates were measured using 1-Kbyte block size. 

volume or within logical volumes 
linked in some relational manner­
not on removable media. With the 
dual-drive system, logical JOINs­
linking of database files-could be 
accomplished as long as the two on­
line volumes were indeed linked 
(e.g., Volume 1 in Drive D covers 
A-D, Volume 2 covers E-H, etc.). 
The burden, of course, is on you 
to properly manage the cartridges. 
The single-drive system becomes 
more manageable since you need 
only to insert the next logical car­
tridge. To make this work, it is nec­
essary to create dBase command 
files that recognize the end of 
real data and prompt for a new 
cartridge. 

Tiie Rig/It Flt 
Although TakeTen provides ex­

tensible storage, it isn't ideal for 
managing large databases. Howev­
er, it does fit in environments where 
many users have their own data­
bases and a minimum storage sys­
tem-one TakeTen. 

Within this context, users can 
have their own individual car­
tridges that boot up the system in 
their preferred configuration. Un­
sophisticated users may have only 
one, or a menu of, applications while 
others can have a totally different 
selection and environment. Users 
have sole access to their data, pro­
viding security from accident and 
inadvertent disclosure. 

SIBBd, S1c1rlty, ,,, 81ck1p 
In regard to speed and single 

disk size, TakeTen is just your aver­
age drive. But it has the very large 
advantage of providing two more at­
tributes: backup and remounting. 
TakeTen is its own backup device. A 
simple disk copy, (DTC)xcopy, or 
backup provides an exact, usable 
duplicate. The advantage of provid­
ing backup on the working device is 
tremendous. Tape drives are often 
used to back up hard disks. The 
large disadvantage is that an expen­
sive device is infrequently used and 
that it occupies space and bus slots 
that might be better used. A backup 
on TakeTen is immediately avail­
able where a tape backup may not be 
accessible for some time because it 
must be re-installed. 

·········································································································································· 
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Everyone recognizes the advan­

tages of hard disks for mass storage. 
Very few give forethought to securi­
ty and backup. In many environ­
ments where security and security 
clearances are traditional, remov­
able hard disks and large (10-
Mbyte) flexible disk cartridges such 
as the TakeTen are popular. Most 
business applications fail to proper­
ly consider the value of the data 
stored on their mass storage 
devices. 

Security and portability are of­
ten two sides of the same coin. As 
the media is removable (portable), 
it is securable in conventional secu­
rity devices (safes). In applications 
where the data is classified or pro­
prietary, it can be quickly and easily 
removed and secured. 

Tape cartridges are commonly 
used to transport data from one 
hard disk to another. Similarly, a 
disk cartridge is easily taken to an­
other machine to transport data or 
to continue operations suspended 
due to other hardware failure. Time 
is often a priceless commodity and 
TakeTen provides instant security, 
portability, and recovery. 

TakeTen can help provide a 
high-security environment. Most 
users would not notice any differ­
ence in speed of operation if their 
existing hard disk was replaced by a 
TakeTen. This makes TakeTen a 
very good mass storage device in 
high-security work environments 
where it is necessary to secure data 
in a safe. Putting a .25-in cartridge 
in the safe is a lot easier than stor­
ing your whole computer in the safe. 
Many government contractors live 
daily with this requirement. 

Check/11 the Rel/ability 
To some extent, TakeTen can be 

viewed as just another disk drive. 
Indeed, it's like the 3.5-in. drives 
now popular in PCs and Macintosh 
computers-only bigger. The car­
tridges are .23-in. thick and have a 
sliding metal guard over the head 
access port. This guard is opened 
only when the cartridge is inserted 
in the drive and the drive lock but­
ton depressed to protect the media. 

Two write-protect tabs are built 
onto each disk. One is meant to pro­
tect the first 2 Mbytes on the disk 

cartridge has a locking centering : 
hub similar to that used on 3.5-in.- : 
type disk cartridges. Data Technol- : 
ogy claims that this, in concert with : 
the embedded servo, ensures a reg- : 
istration repeatability of the hub/ : 
spindle within 200 microinches. It's : 
a claim we can't dispute. We tested : 
the drive with 100 insertion/remov- : 
als and rewrites and erasures of cyl- : 
inder 150, alternating between an : 
ASCII A and Q, with no detected ~ 
errors. 

/////////////////I/I/II/Ill/I/ 

2.5 Gigabytes Unattended Backup 

e . . . First In Value 
In Europe contact: Digi-Data Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 

England SL6 40P • Telephone No. 0628 2955516. Telex 84n20 

CIRCLE 386 ON READER CARD 
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~ S1pport111 SOllWIPB 

Another item supplied with the 
: TakeTen system is Back-EZ, a soft­
: ware utility to back up a hard disk 
: or one DOS device to any other DOS 
: dev ice. Back-EZ moves complete 
: copies or selective files from a hard 
: disk to any DOS device. It writes 
; DOS-readable files, unlike some 
; backup software. Back-EZ will copy 
: an entire disk or a directory (includ­
~ ing or excluding subdirectories), se-

lecting files by archive status, date, 
or size. 

The natural comparison when 
using Back-EZ is to the backup and 
r estore programs provided with 
DOS. One other program supplied 
with DOS has many of the same 
functions. XCOPY has been sup­
plied with DOS since V. 3.2. It allows 
file copying, including subdirecto­
ries, by archive bit status, time, and 
date. 

Back-EZ is designed to work : 
with removable-media disks of any : 
size. Should you have files larger : 
than 10 Mbytes, Back-EZ can split ; 
them onto multiple disks. Both com- ; 
mand-line and menu-driven opera- : 
tion are available with Back-EZ and ; 
the command-line syntax is com- ; 
patible with DOS BACKUP, allow- : 
ing easy conversion of existing ; 
batch files. : 

Back-EZ, DOS BACKUP, and : 
...... ..... ... ... ..... ............. ..... ... ..... .............. .... ........ .... ... ... .. .... DOS XCOPY were all used to trans- : 

fer 9,879,552 bytes from a fast, hard : 
disk to the TakeTen removable-disk ; 
cartridge system. XCOPY writes ; 
normal DOS-readable files and ; Gigallpe,. 

2.33 Gigabyte Unattended Back Up Procedure 
GlgaTape Back Up Procedure 
Keep for Reference 

1. Start Back Up. 
2. Go home. 

Back ups will never be easier 
or more cost-effective. 
Now you can back up 2.33 Gigabytes, the 
equivalent of 21 TK-50 cartridges, 7 TK-70 
cartridges, 14 GCR Yi' tapes, or 17 DIC120 Y4 " 
cartridges on ONE Bmm cartridge. 

The GlgaTape from Summus Computer 
Systems, with it's high capacity performance, 
can save you hundreds of hours and thousands 
of dollars in annual operator and media costs. 

Featuring advanced 8mm technology, the 
GlgaTape is fast - sustained data rates of 246 
kilobytes per second. Accurate - error rates of 
less than one in 10" bits read . Reliable - 20,000 
hour MTBF. Compatible - TMSCP protocol, VMS 
software transparent. 

Priced from $5,495, there's a GigaTape, in 
standard 5Y4" form factor, for every VAX model. 

Ready for delivery with One-Year Warranty 
and 30 day return privilege. A full range of main­
tenance support options are available through 
our award winning National Support Group . 

Look for us at 
DEXPO/Spring-Booth #603 

TK-50, TK-70. TMSCP. VMS. VAX are t1adema1ks ol 01g11al EQu1pment Corp 
Summus. G1galape, & G1ga.Box are tradema1ks of Summus Computer Syslems 

The Giga'Taps, in 5'/4" form factor, integrates easily into high­
capacity data storage systems such as our G/gaBox, 

and uses standard Bmm data cartridges. 

Let us show you how to get home faster 
with the GigaTape. Call our hotline today for a 
FREE cost analysis and product guide. 
Rep inquiries welcome. 

1-800-255-9638 
~ ............ ~™ .............. 
COMPUTER SYSTEMS 

P.O. BOX 820549 • HOUSTON, TEXAS n282-0549 
TEL: (713) 589-9772 •TELEX: 6254352 - Answer Back: SCSSUM 
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; completed our test tr an sf er in 15.5 ; 
: minutes. BACKUP was able to fin- : 
: ish in less than 12 minutes. Back-EZ ; 
; did the job in only 7.5 minutes- ; 
; clearly the fastest of the three. : 
; Many conditions affect the speed ; 
; obtained during file transfer. The : 
; type and basic speed of the machine ; 
; (8-bit PC/ XT or 16-bit PC/ AT) and ; 
: hard disk are significant. These ; 
: tests were done on a PC/XT with a : 
; 28-msec drive. : 
; We agree strongly with the pref- : 
; erence for saving data in exactly the : 
; same logical form and functionality, ; 
: especially when used with TakeTen, ; 
; which saves data on physically iden- ; 
; tical media. Back-EZ provides de- ; 
; sirable speed and convenience of op- ; 
: eration to augment the benefits ; 
: found in the TakeTen system. : 
; The only reservation we have : 
: about using Back-EZ is its use of : 
: memory. The amount of memory; 
: used by Back-EZ depends on the size : 
; of the two storage devices being ; 
; backed up (i.e., a 360-Kbyte drive vs. ; 
; the 10-Mbyte TakeTen) and the : 
; number of files and directories in- ; 
: volved. Since Back-EZ may fail at : 
; any time due to an increase in the ; 
; number of files or directories in use, : 
: even with 640K of memory, there is: 
: no security. Hard disks are getting ; 
; larger and the software (or DOS ; 
; versions of it) to support larger vol- ; 
; ume sizes is here. Until Back-EZ; 
; supports paged memory to disk or ; 
; expanded/extended memory, it is: 
; sufficient only for fast backup of ; 
: reasonably sized systems. All giga- : 
: byters will have to look elsewhere ; 
~ for backup software. 1:1 : 
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presents 

DISK/TEST 88 
JUNE 16-17, 1988 

SAN JOSE HYATT HOUSE 

Testing a highly complex and sophisticated piece of equipment like a disk drive is no simple task. It does not help that 
intelligent interfaces such as SCSI and IPI isolate the buyer from intimate contact with the internals of the disk drive 
and make testing even more difficult. 

• How does the builder and the user test intelligent drives? 
• Can embedded SCSI drives incorporate their own testability? 
• Are window margins useful or are they of exaggerated importance? 
• What progress is being made on testing thin film heads and media? 
• Does Run Length Limited Coding exacerbate the issue of identifying and handling defects? 

Specific test issues to be covered during the seminar include: 

• Phase Margin 
• Window Margin 
• Defect Analysis 
• Test Data Correlation 

• Qualifying the Interface 
• Run Length Limited Codes and ECC 
• Correctable vs Non-correctable Errors 
• Data Access with Intelligent Interfaces 

DISK/TEST 88 is aimed at those involved with engineering, manufacturing, and marketing of disk drives as well 
as those responsible to evaluate, suppliers, repair centers, controller companies, system integrators and test equipment 
suppliers will find DISK/TEST 88 a valuable forum for the interchange of ideas and technology. 

There is more than talk at DISK/TEST 88. The Exhibitors Reception allows attendees the opportunity to compare 
competitive and complementary products side-by-side in a convivial atmosphere. Attendees can question both users 
and suppliers of test equipment on their respective merits. 

In addition to exhibitors, speakers include representatives from system integrators and major disk manufacturers: 

ACT /Shugart 
Adaptec 
Applied Magnetics 
AVA Instrumentation 
Cambrian Systems 
D-Designs 
Datapoint 
Data Systems Technology 
Flexstar 

Hewlett Packard 
IBM 
I/OXEL 
JCS Technology 
KODE 
Luctor 
Magnetic Peripherals 
Maxtor 
Memory Technology 

Micropolis 
Pacific Electro Data 
Peer Protocols 
Pioneer Research 
Prime Computer 
Seagate 
Three Phoenix 
Wilson Laboratories 
Zeissner Consulting 

Only DISK/TEST 88 can supply the information you need to evaluate the components, the drive and the interface. 
Register now: 

Please register me for DISK/ TEST 88 D Further Information: 408-554-7889 

Name: __________________ ~Company: ~------------------

Street: _________________________________________ _ 

City: ___________ State/Zip: ____ _______ Phone:-----------

Signature:~----------------------------------------
Registration: $495 Check Enclosed:___ Purchase Order No: ____ _ 

D Please add my name to the mailing list for future information 

Mail to: DISK/ TEST 88 
14426 Black Walnut Ct, Saratoga, CA 95070 



FOR DEC USERS 
Managing Your DEC Systems. It's No Game. You demand peak productivity from your 

DEC equipment. You need special training to get it. That training starts with DEXPO Spring 88. See applications 

and enhancements for your MicroVAX* or VAX* system. For DEC PCs, PDP-11 s· - and more. Find integration 

products that link all your systems. Connect to PCs, Macs, mainframes, supercomputers and 

workstations. Compare 10,000 DEC-computing innovations.~,;"'"~.;;-. Over 200 vendors help you find the best 

_:# / 

solutions for your DEC system needs. And it takes only :::, one solution to improve productivity. 

Cover All the Bases .. . Attend DECUS* and DEXPO. DECUS Spring Symposia attendees are admitted to 

DEXPO Spring FREE. Attend both. It's the best way to evaluate new technologies. Learn new techniques. 

Take advantage of show savings. And sharpen your competitive edge. For serious DEC users, it's more 

money-saving V.l.P. tickets. (DECUS is not affiliated 

with DEXPO and requires separate registration.) 

FREE Show Admission for 

DECUS Attendees! 

REGISTER TOLL-FREE AT 800-628-8185 
Organized by Expoconsul International. Inc .. 3 Independence Way, Princeton, NJ 08540 

·Reg1s1ered nooernoril. of Digital ~qu1pmen1 C<.xporatlOf'I_ DECUS 1s no! ~eo by Of OTf1hatad with OEXPO Moc1nl0Sh Is o trademark of Apple Computer Inc 

DEXPO. 
Spring 88 
THE 15TH NATIONAL DEC· ·COMPATIBLE EXPOSITION 

Cincinnati Gardens 
Cincinnati, Ohio 
May 17-19, 1988 
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p RDDUCT FOCUS 

Time is of the Essence to Your VAX 
Does your VAX have the 

precise time? The Na­
tional Bureau of Standards 
(NBS), the nation's official 
timekeeping organization, 
does and you can tap into the 
NBS broadcasts of Coordi­
nated Universal Time-the 
replacement for Greenwich 
Mean Time-with the Time 
Source from Precision Stan­
dard Time Inc. The Time 
Source receives, decodes, and 
converts the radio signal into 
a digital format. 

The Time Source isn't a 
clock, however. Rather, it is 
an auto-adjusting combina­
tion precision radio receiver 
and digital processing unit. 

Due to the signal-locking 
circuitry of the Time Source, 
drift and accuracy degrada­
tion are avoided. The compa­
ny claims accuracy within 10 
msec of the world standard. 
The Time Source also serves 
the function of a clock, show­
ing time on the built-in 
display. 

Why a Time Clock? 
The Time Source is not 

just another gimmick add-on 
clock, rather, it serves the 
very real purpose of provid­
ing any accurate system time 
stamp. 

Computers, standalone or 
networked, need a continual 
synchronization reference to 
ensure a proper operational 
control. For example, an ac­
curate clock reference for 
network timing avoids degra­
dation. To illustrate, data 
files in a networked database 
are partially identified by 
a time stamp showing when 
they were stored. When non­
synchronized computers on a 
network attempt backup or 
deletion functions, the wrong 
files can be deleted due to 
date and time mismatches. 
The Time Source prevents 
this by synchronizing the file 

. . rJ . 

~ • '}~ '>' ' ,_, t 

PPl&lllDI Slllllrl Tl/II II&. PIClll/y lllOllCld software that 
permits a DEC *X corn-puter equipped with a Time 
Source unit to operate as a network time server, synchro­
nizing DECnet nodes to a standard time signal. 

time stamps across the entire 
network, preventing inadver­
tent data loss. 

Craig Fredericks, vice 
president of marketing and 
sales, SBE Inc. (Concord, 
CA), a company that deals in 
real time, explains: "By accu­
rately time-stamping data, 
an event can be played back." 
Fredericks says one of the 
problems in simulations is ac­
curately time-stamping the 
data sets. "Ideally, you want 
to capture data in real time 
and play it back the same 
way," says Fredericks. 

How It Works 
To minimize reception dif­

ficulties, NBS broadcasts the 
world standard time on five 
radio frequencies from Ft. 
Collins, CO, and Kauai, HI. 
Precision's Time Source con­
tinually scans all five. Then, 
using Digital Signal Process­
ing and sophisticated com­
parison algorithms, the fre­
quency with the best data 
content is selected, ensuring 

accuracy of the received tim­
ing beat. 

Once the Time Source re­
ceives and decodes the NBS 
signal, it converts the signal 
into an 8-bit analog format 
that is compatible with com­
puters or instrumentation, 
via standard interfaces, such 
as RS-232 or 8-bit parallel. 

The Time Source also 
makes use of the received 
timing data to keep its own 
internal, battery-backed-up 
system clock accurate-an 
important factor since it is 
the accuracy of this clock that 
sets the heartbeat for the en-

HARD FACTS: 
The Time Source Family 
Price: $695-$1,495+ 
(Quantity 1) 

• Continuous time 
reference: time and data 
information for activities 
demanding synchronized, 
accurate time 

• Unattended operation: 
sets itself when power is 

tire system. Should power 
fail, this battery-backed-up 
clock allows resynchroniza­
tion with NBS once power is 
restored. 

Self-adjusting capabili­
ties of the Time Source auto­
matically set time changes: 
time zones, daylight savings, 
and leap year, including sec­
onds. It records year, month, 
day, hour, minute, second, 
and tenths-, hundredths-, 
and thousandths-of-seconds. 

Locking Onto Time 
The main constituents of 

the Time Source family are 
the VAX Time Source, the 
Modular Time Source, and 
the Integrated Time Source. 

The VAX Time Source in­
cludes a complete unit to set, 
update, and continually mon­
itor the calendar clock on a 
DEC VAX. Installing VAX 
Time Sources on networked 
computers synchronizes pro­
cessors, improving systems 
operations. 

The Modular Time Source 
is suitable for integration 
into instruments, controllers, 
and other products. Inter­
faces are provided to comput­
ers, peripheral digital equip­
ment, visual displays, and 
audio speakers. 

Precision's Integrated 
Time Source, a complete 
time-receiver system, has an 
integral display, speaker, and 
power supply with battery 
backup. ':1 

applied; adjusts for time 
zone (user selective), 
daylight-savings time, leap 
year, and leap seconds 

• Accurate to within 10 
msecof UTC 

Precision Standard Time Inc. 
105 Fourier Ave. 
Fremont, CA 94539 
415-656-4447 
Circle No. 137 
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PRODUCT NEWS 

Instant Reller for 1/0-Bound VMS Systems 

A powerful new version of 
the TurboDisk-Plus-the 
Model II-consists of Clear­
point Inc.'s 16-Mbyte QED/16 
memory board and EEC Sys­
tems Inc.'s TurboDisk-Plus 
Software V. 2.2. You can in­
s tall the single, quadwide 
QED/16 module into the Q­
bus backplane of your VMS­
con trolled Micro VAX II or 
Micro VAX 3000 and config­
ure RAM disks of up to 256 
Mbytes. 

By partitioning main 
memory into two parts-one 
VME-controlled and one Tur­
boDisk-controlled-you can 
create a virtual RAM disk. 
The TurboDisk software ded­
icates a portion of the main 
memory to be accessed as an 
1/0 device (up to 256 Mbytes 
in increments of 16 Mbytes). 
This RAM disk, of course, has 
access times comparable to 
main memory, which is sever-

al orders of magnitude faster 
than a true disk. 
Clearpoint Inc. 
99South St. 
Hopkinton, MA 01748 
617-435-5395 Circle No. 251 

EEC Systems Inc. 
327 Boston Post Rd., Ste. E 
Sudbury, MA 01776 
617-443-5106 Circle No. 252 

C/111'11111'1 QED/18 b11rl 
11111111 reliable 1-Mbit ZIP 
DRAMs and features the re­
liability of on-board error­
detection code. 

Compact 800-lpm Line Printer Allows 
Mainframe Performance from Your PC 

MIS personnel in the PC 
and mini/mainframe worlds 
might want to consider Out­
put Technology Corp.'s (OTC) 
Model 2161 compact 600-line­
per-min u te (lpm) matrix 
printer for heavy-duty and 
networking environments. 
The OTC 2161 features an 
open architecture, modular 
design, and a unique two­
line-per-pass printing tech­
nique that is able to deliver 
output at a consistent 600-
lpm speed while printing up­
per- and lower-case charac­
ters using OTC's proven Tri­
Matrix three-headed print 
mechanism. Two complete 
lines of text are delivered 
with a single pass of the print 
mechanism, using the OTC 
proprietary, two-line-per­
pass printing technique. 

Standard features of the 
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OTC 2161 include two expan­
sion slots for user-installable 
option cards, dot-addressable 
graphics, built-in bar codes, 
downloadable fonts and font 
cartridge capabilities, and 
both Centronics and Data­
products interfaces. 
Output Technology Corp. 
E. 9922 Montgomery, Ste. 6 
Spokane, WA 99206 
50[1-926-3855 Circle No. 253 

fjf 1'11111 &llllll'l&llBI, 
comJ><LCt styling, and light 
weight (80 lb.) of the OTC 
2161 allow for heavy-duty, 
yet reliable, service. 

80-kVA UPS With 20· Year 
Money-Back Performance 
Guarantee 

The new 80-kVA UPS sys­
tem from LorTec Power Sys­
tems Inc. ideally suits large 
minicomputers and small 
mainframes so popular to­
day. This unit, however, is 
half the size of previous de­
signs of equivalent capacity 
and can handle both three­
phase and single-phase loads 
simultaneously. The system 
incorporates fewer, larger in­
verter modules, reducing the 
overall footprint to 60 x 30 x 
80 in., without diminishing 
system relia1'ttlity. 

The LorTec Model 
603CRK UPS delivers 80 kVA 
at temperatures as high as 
40°C (104°F} or even in envi­
ronments with ambient tem­
peratures up to 50°C (122°F). 
The system's delta-regulated 
inverter can handle 100% un­
balanced loads as well as ex-

L11rT1c'18D-kVA UPS,,,,,. 
Cll llllDl'I all types of 
loads, including nonlinear 
and high-crest-factor loads 
as well as loads with power 
factors from 0.8 leading to 
0.8 lagging (without 
correction). 

tended system overloads. De­
signed for use with an 
external standby battery 
plant, the new 80-kVA UPS 
includes a solid-state invert­
er, battery charger/rectifier, 
and a solid-state, automatic 
static switch. 
LorTec Power Systems Inc. 
145 Keep Court 
Elyria, OH 44035 
216-327-5050 Circle No. 254 

E•1l11 C11r1. 11111'11 the 
VME-compatible market 
with.five new poductsfor 
data storage and data com­
munications. Shown here 
(left to right) are the VTOl 
tape controller, and the 
VM31 and VM21 disk 
controllers. 

Emulex Jumps Onto the VME Bus 
Well known for producing 

high-performance control­
lers and subsystems for use 
on DEC, IBM PC, and SCSI 
buses, Emulex Corp. has un­
dertaken plans to offer the 
VME user its proven control­
ler technology. New VME­
compatible products from 
Emulex include: 

• VM21 and VM31 disk 
controllers with the highest 
transfer rates available-
20-24 MHz, 

• VTOl VME Pertee-com­
patible tape controller, 

• VHOl SCSI-to-VME 
host adapter that' incorpo­
rates Emulex' ESP chip, and 

• VS02 VME 16-line 
asynchronous communica­
tions multiplexer. 
Emulex Corp. 
3545 Harbor Blvd. 
P.O. Box 6725 
Costa Mesa, CA 92626 
714-662-5600 
Circle No. 255 
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DEC-Compatible Systems 

388-Based AT-Compatible 
System 

SMS 3000 Model 40; high­
performance, single- or 
multi-user computer utilizes 
the Intel 80386 motherboard 
and CPU, runs all UNIX and 
MS-DOS applications, and is 
functionally compatible with 
an IBM PC/ AT; designed for 
the factory floor and can 
withstand the vibration, high 
temperatures, and electro­
magnetic interface typical of 
industrial applications. 

The SMS 3000 Model 40 
contains a high-capacity 
250W power supply and two 
cooling fans; all peripherals 
are shock-mounted and the 
card guides and supports en­
sure reliable seating of com­
ponents; optional memory 
boards for a total of 16 
Mbytes of RAM can be added; 
$4,500-$7,900; available sec-

ond quarter 1988. 
Scientific Micro Systems, 

339 N Bernardo Ave., Moun­
tain View, CA 94043, 
415-964-5700. Circle No. 279 

Storage Devices 

Q11~ D11s1ty Ta•• Drives 
9610/9612; quad density 

hybrid streaming, start/stop 
.5-in. tape drives are 8.75-in. 
high; 9610 has an industry­
standard (Pertee) interface; 
9612 has a SCSI interface; 
both drives include a 50-ips 
start/stop tape speed, a 
streaming speed of 100 ips, 
800/1600/3200/6250 bpi den­
sities, automatic speed con­
trol, 100% data verification 
on-the-fly, up to 270 Mbytes 
capacity, self diagnostics, and 
a maximum reposition time 
of 43.5 msec; both drives also 
feature an auto threading 
and loading system with 
front tape insertion that 
loads small or large reels 

A Whole New Breed 
TPTool is the practical, inexpensive alternative 
to traditional word processing on VAX/VMS. 

+ Extensive built-in printer support, and 
customizable to virtually any printer 

+ Unmatched price/performance 
+ 80+% of traditional word processing 

features at a fraction of the price 
+ Priced from $345 to $1295 per CPU 
+ Free on-line demo available 

Another fine software product from: 

Gray Matter 
Software & Consulting 

(206) 285-7414 
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with no failures. 
9612 features a 256-Kbyte 

cache SCSI controller for con­
tinuous streaming, single­
ended or differential drivers 
for wide applications, and op­
erates in asynchronous/syn­
chronous modes matching 
system performance. 

Kennedy Co., 1600 Sham­
rock Ave., Monrovia, 
CA 91016-4247, 818-357-8831. 

Circle No. 281 

Floppy Disk Drives 
Model SA310, Model 

SA310-16; 3.5-in. micro flop­
py disk drives have capacities 
of 1.0 Mbytes and 1.0/1.6 
Mbytes, respectively; both 
list track density of 135 
tracks per inch; SA310 has a 
recording density of 8717 bits 
per inch (bpi) and a data 
transfer rate of 250 Kbits per 
second; SA310-16 has a re­
cording density of 8717 I 
14,184 bpi and a data transfer 
rate of 250/500 Kbits per 
second. 

Both drives feature lead 
screw activating head move­
ment and accurate track posi­
tioning by a PM-type step­
ping motor; high-precision 
rotation is achieved using a 
direct-drive system with a 
brushless DC motor; custom 
CMOS gate arrays are 
incorporated. 

Shugart Corp., 9292 Jer­
onimo, Irvine, CA 92718, 
714-770-1100. Circle No. 283 

Q-bus ESDI Disk Co11roner 
ESV22; disk controller 

will interface most ESDI disk 
drives to the Q-bus using 
DEC MSCP emulation; sup­
ported under TSX-Plus and 
many versions of UNIX; 
available with a DEC RM03 
and/or RM05 emulation; 
packaged on a single quad­
height Q-bus printed circuit 
module; can handle disk 
drives with data rates up to 
20 Mbits per second; imple­
ments seek optimization 
techniques and dynamic bad-

LOOKS AND BRAINS 
THE PERFECT COMBINATION 

DEC COMPATIBILITY WITH NEW STATE-OF-THE-ART FEATURES FROM THE COM· 
PLETE LINE OF SINGLE PHASE POWER CONTROU..ERSICODITIONERS. 

• Un• no1 .. , voltage surs- & t11ln819nt l/Oltmge protection 
• All solid slat• ~ l/Oltmge control switching 
• Electrostatle (ESO) dl9charge protection 
• Variable time 911quenclng from 2 to 40 seconde 
• Up to 3 remote Input connectors and 1 output remote for 'Delay Chaining• muHlple 

controllers 
e Control P-1 may be on eHher side of the controller for receplacles lacing Internal 

or e>Clemal in an enclosure 
• Field changeable uniwfsal mounting brackets provide flush, recessed, left or right 

sldeollMt 
• Each untt Is 100% electrically sir- tesled under maximum I09d 
• 18 month watranly 
• FOUR DAY DELIVERY ON STANDARD UNITS 

POWER TECHNIQUES UNIQUE DESIGN AUOWS OUR STANDARD UNIT TO BE· 
COME YOUR CUSTOM UNIT ••• YOU DECIDE WHAT YOU NEED!!! 

( _) Power Techniques, Inc. • 
40 Aero Camino, Goleta, CA 93117 • 
Phone: (805) 685-0533 FAX: (805) 685-9439 
In the U.K.: Phone (0602) 385485 FAX (0602) 389973 1WX 379317 

DEC Is a regllle<ed trademarl! d Digital Equipment Corporation 

See us at DEXPO/Spring-Booth #804 CIRCLE 373 ON READER CARD 
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R~[)(j[] fi~lEfi L[]. 
3988 McMann Rd., Cincinnati, Ohio 45245 

TOLL FREE Ordering 1-800-543-1986 
except in Ohio phone 1-513-752-6880 

Ask for free catalog 
• DEC 1s a registered trademark of Digital Equipment Corporation 
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•Mounting for four 5.25" Peripherals on slide plates 
•Easy Installation and Removal of Peripherals 
•Chassis Slides with full extension 
•SO Watt Power Supply for each 5.25" Peripheral 
•Control Console with Write Protect/Ready functions 
•Disk Access Indicator 

••••••• ••••• ••• ••••••• ••• ••• •••••••• •••••••••••••••• 
PRODUCT NEWS 
block replacement. 

Unique proprietary dou­
ble-buffering technique al­
lows the ESV22 to operate at 
high data rates and store 
data without an interleave on 
most ESDI drives; $950. 

Genroco Inc., 205 Kettle 
Moraine Dr. N., Slinger, 
WI 53086-9407, 414-644-8700. 

Circle No. 284 

Data Input and 
Display Devices 

0111 Acquls1t101 Parlpharal 
IDAC/1000; data acquisi­

tion peripheral works with 
VAX computers over a stan­
dard RS-232 port at speeds up 
to 19.2 Kbytes; has a 32-Kbyte 
firmware operating system 
and will capture eight chan­
nels of single-ended or four 
channels of differential ana­
log input; up to 16 channels of 
digital 1/0 are jumper-selec­
table for input or output in 
groups of eight; offers 12-bit 
analog/digital resolution and 

a maximum sampling rate of 
3600 conversions per second 
(aggregate) within voltage 
ranges of ± 10, ± 5, ± 2.5, 0-
10, and 0-5 volts. 

The IDAC/1000 supports 
Type J, K, and T thermocou­
ples and has standard screw 
terminals for connecting field 
signals; mounting facilities 
provide for passive signal 
conditioning components; op­
tions are available to tailor 
the device to specific applica­
tion requirements; $995. 

International Data Acqui­
sition + Control Inc., Four 
Limbo Ln., PO. Box 397, Am­
herst, NH 03031, 
603-673-0765. Circle No. 285 

Blll1gua1 
VT220-Compallble Terminal 

B3022; bilingual (Arabic/ 
Latin) VT220-compatible ter­
minal conforms to British 
standards BS5750 and 6204 
and IEC standards IEC 435 
and 950; provides all features 
otf ered by the DEC VT220/ 

• Cardcage with 8 Slot •co• or •022• Backplane 
•Mounting for two 5.25" Peripherals on slide plates 
•Tilt-Up and Locking Cardcage for easy module aCCC! 
e350 Watt Continuous Power Supply 
•Control Console with Write Protect/Ready functions 
•Audible and Visible Thermal Protection Alarm 

•Audible and Visible Thermal Protection Alarm • Cardcage with 12 Slot •co• Q-Bus Backplane •Drive Access Indicator 
• 110 Panel with 2 C size cutouts ... bridges allow for 4 B 

size cutouts 
•Mounting for five 5.25" Peripherals on slide plates •Power Supply Voltage Monitoring and Indicator 
•Vertical Cardcage for easy module access • I.E.C. Multi-Voltage AC 

eRemote Input Connector for power control by remote 
device 

•500 and SO Watt Continuous Power Supplies •Remote Output Connector 
•Control Console with Write Protect/Ready functions 
•Audible and Visible Thermal Protection Alarm 

See us at DEXPO/Spring-Booth #1148 
CIRCLE 374 ON READER CARD 

11949 Sherman Road, North Hollywood, CA 91605 
Phone: 818-983-1833, 800-272-3557 in CA 800-423-2024 outside CA 

0438 TWX: 910 499 4745 

atlon 
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100/52 terminals plus many 
extra features that enhance 
operation and improve per­
formance; provides full ANSI 
X3.64, AMSO 449, and SASO 
429 compatibility; has 14-in. 
amber or green screen with 
tilt and swivel and a height­
adjuster option. 

B3022 supports a wide 
range of printers such as Ep­
son, Citizen, Star, and Broth­
er, with on-board, download­
able Arabic Character Set; 
additional printers are sup­
ported. 

Rocketfield Computer 
Systems, 86 Birch Hall Ln., 
Manchester M13 OXZ, 
U.K., 061-224-4032. 

Circle No. 286 

Manufacturing/ 
Industrial Control 

Tl50 Ta•• D1pllcat101 
lmageMaker; tape dupli­

cation system supports Digi­
tal Equipment Corp.'s TK50 
.5-in. cartridge tape drive; in 
.5-in formats, it supports 800, 
1600, 3200, and 6250 (GCR) 

formats; in .25-in. formats, it 
supports most quarter-inch 
compatibility formats; can be 
used with a SCSI host adapt­
er for duplication of SCSI­
compatible tape or optical 
drives; copies and verifies in­
formation in a single opera­
tion using simultaneous bit­
map verification techniques; 
proprietary bus transport 
network allows high-speed 
parallel operation. 

ImageMaker features 
powerful menu-driven soft­
ware; proprietary utilities 
speed routine production 
tasks, while continuously up­
dated displays let the user 
monitor copy production and 
drive status; with four TK50 
drives and expanded hard 
disk drive storage $83,000; 
available 30 days ARO. 

Applied Data Communi­
cations Inc., 14272 Chambers 
Rd., Tustin, CA 92680-6998, 
714-731-9000. Circle No. 287 

R1•1t1c Disk Ha1•11r 
CopyMaker Plus; multi­

function robotic disk handler 

Zoltech's modular design allows litera lly thousands of 
configurations to be built with its V-series fam ily of 
system chassis. Zoltech will deliver anything from empty 
metal shell s to completely tested turnkey system s: You 
decide what you want to do and Zoltech wil l do the 
rest. Q-Bus and VME systems are our specia lty, but we 
also do custom designs. 

VMETOO • • • 
See us at DEXPO/Spring-Booth #244 

DON1TBUY 
A VAX SPREADSHEET 

Without trying GRAPHIC OUTLOOK from 
Stone Mountain Computing. 

If you are looking for LOTUS-like capability on the 
VAX, try GRAPHIC OUTLOOK. It's powerful . It 's 
useable. And it's affordable. 

GRAPHIC OUTLOOK provides 
• A LOTUS command mode that makes it as easy 

to operate as 1-2-3. 

· Automatic transfer of worksheets to and from 
1-2-3 (versions 1 A and 2) and Symphony. 

· High-quality business graphics on most popular 
graphics terminals , plotters, and laser printers. 

• 2-user, 6-user licenses, a lease plan and right-to­
copy discounts for clustered VAXes. 

• Probably more capability than you 've ever seen in 
a spreadsheet program. 

Call about our demonstration package. GRAPHIC 
OUTLOOK. Tomorrow's VAX spreadsheet program 
that's available now. 

CIRCLE 394 ON READER CARD 

ZOLTECH DELIVERS -
CUSTOM OR STANDARD 

Complete Systems 
Empty Chassis 

7023 Valjean Avenue, Van Nuys, C ilifornia 91406 USA 
(818) 780-1800 Telex 755451 
CIRCLE 504 FOR VME PRODUCT INFORMATION 
CIRCLE 505 FOR QBUS PRODUCT INFORMATION 
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for duplicating, printing, and 
labeling 3.5-in. diskettes is 
targeted at any volume dis­
kette duplication application 
where a custom-printed and 
automatically applied label is 
required for each diskette; 
provides a way to support 
Macintosh and PS/2 comput­
ers that aren't directly con­
nected to a VAX or VAXclus­
ter; for double-sided, double­
densi ty Mac diskettes, the 

New 

average throughput rate is 64 
seconds with complete memo­
ry test and verification of 
copied data; without verifica­
tion, throughput time is 31 
seconds per diskette; average 
throughput rate for single­
sided disks is 36 seconds with 
memory test and verification 
and 19 seconds without. 

CopyMaker Plus inter­
faces to any Macintosh Plus/ 
SE/ II, IBM PS/ 2, and ADC 

DataLink high-speed dupli­
cation system; for printing 
labels, it uses an internal 
nine-pin dot-matrix printer 
capable of printing 15 lines by 
23 characters per line of 
ASCII text; Macintosh-style 
wrap-around labels or flat la­
bels can be used; labeler ca­
pacity is 1000 wrap-around 
labels or 1600 flat labels; 
$15,590. 

Applied Data Communi-

Rackmount BA123* Compatible 
System Enclosure 

SE105 
System 
Enclosure 

O First rackmountable enclosure that meets or exceeds all oec· BA123 specifications 
(Available in pedestal and table top configurations). 

0 Mounting for five 51/4 n peripherals ... 750 watts of power ... 12 slot backplane 
O Supports either MicroVAX II or Micro 11 processors and memory. 

Three powerful reasons to use Dyna Five system enclosures when configuring MicroVAX 11• 
and Micro 11 (LSl11)' systems ... call or write for the complete list. 

Dyna Five System and Peripheral Enclosures 
Enclosure BackplMe Peripherals Po-

Model# Styling Slota Supported Watts 
SElOOP/RfT BA23 8Stpts SV." &8" 360 
SE101 RfT BA11 &Slots 51/4" 252 
SE102P/R/T BA123 12 Slots 51/4" & 8" 750 
SE105P/R/T BA123 12Slots 5V•" 750 
PE103P/RIT Tray None 8" Fujitsu 396 
P-Pedestal R-Rackmount T-TableTop 

Also available from Dyna Five ... 
Communications Power Supplies Backplanes Q-Bus Expanders 

Nationwide Field Service by National Support Group (NSG) 

If DEC doesn't have It, call Dyna Five. 

Q &f!Jllli!l&J A~ See us at DEXPO/Spring-Booth #348 
7/<J ~PORATION 

~ DYNA FIVE CORPORATION 3421 W. Segerstrom Avenue • Santa Ana, CA 92704 
~ (714) 751-0133 • Telex 559508 

• Trademarl<S of Digital Equipment Corporation 
_____ CllCLE..., 39l ONIEADElllCARD.._ ________ _. 
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cations Inc., 14272 Chambers 
Rd., Tustin, CA 92680-6998, 
714-731-9000. Circle No. 288 

Data Communications 
And Interconnects 

Lo11 Dlst11ce Line Prlnt111 
RDSlOOT, RDSllOR; al­

low placement of high-speed 
line printers 1000 feet from 
the line printer driving de­
vice, with no modifications to 
existing hardware or soft­
ware; compatible with all Da­
taproducts parallel 1/0 and 
Centronics parallel 110 
printers and use standard 
cabling. 

Remote Data Systems, 
589 Pearl Harbor St., Bridge­
port, CT 06610, 203-384-0553. 

Circle No. 289 

Nltwlrk CD ROM Drivas 
CD Net, CD Server; enable 

multiple CD ROM drives and 
databases to be integrated 
into a LAN; both products 
can be configured for token 
ring, Ethernet, and ARC­
NET, and support Novell and 
MS Net software. 

CD Net is for small-to­
medium-sized LANs and fea­
tures three half-height 5.25-
in. slots, a network board 
with an 8088 microprocessor, 
in tegra ti on/ opera ti on soft­
ware, and a power supply all 
integrated into one cabinet; 
software is downloaded from 
PROM; each storage device 
appears as a logical drive on 
the network; by installing 
hard disk storage, end users 
benefit from improved per­
formance, a by-product of the 
system's caching software; 
seven CD Nets can be daisy­
chained in a single LAN 
configuration. 

CD Server is for medium­
to-large-sized LAN s and 
LAN environments that re­
quire Winchester-like access 
to CD ROM databases; com­
bines the same features in CD 
Net with additional comput­
ing capabilities; can process 
incoming data from all 
sources on the LAN; includes 
six half-height 5.25-in. slots, 
a network board with a 286 or 
386 microprocessor, integra­
tion/operation software, and 



AVERAGE 
DISK ACCESS 

TIME ... 

• 
What can this kind of performance do for you? 
Add one of MasterDisk's disk storage systems to your DEC 
computer and discover what you can do with significantly 
increased speed and storage: 

•Make a MicroVAX II outperform a VAX 8600* 
•Double the. number of users on the system and 

get a better performance for each user• 
•Improve disk system throughput by as much as 450% • 

MasterDisk is the most convenient and cost effective means 
available to attain the maximum throughput from your existing 
DEC system. 

Storage Capacities - 152 megabytes to 2.93 gigabytes 

Compatibility - All Q-Bus and Unibus systems including 
MicroVAX 11, & 3000s; PDP-11s, and VAXs 

Warranty - Exclusive TWO YEAR WARRANTY with Nationwide 
service and support 

Mounting/Packaging - Rack mount, floor stand, table top or 
internal mounting 

Delivery - Within 30 days, complete and ready for simple 
customer installation 

•Actual field application data reported by some of our enthusiastic customers 

Visit us at DEXPO/Spring-Booth #1608 

asterDi~!!® 
Coll Deportment H2 for information. 

~ (617) 443-7711 

£1~ American Digital Systems Inc. 
75 Union Avenue, Sudbury, MA 01776-9990 
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Network DEC to UNIX? 
(JJW y()(i Vil/JU l<lfA(u--(J)tll lffl{J yfki! 

TCP/IP#~~~ ... 
Did you know that most UNIX computers already support industry-standard TCP/IP 
networking protocols? And that Process Software Corporation gives you TCP/IP net­
working solutions for more DEC operating systems than anybody? 

ro-t VM~, R~X. RT-11, IA~ Ad T~X-PIJJJ ... 
Network to UNIX usingJust our TCP/IP software and your standard DEC Ethernet 
hardware on the UNIBUS, Q-bus. VAXBI . or the new MicroVAX 2000. And run concur­
rently with DECnet, LAT. or LAVC. 

Ve11f.1Ud ii 8fAf.1f!JjDli ... 
Say goodbye to special hardware. messy installation. and unneeded layers of soft­
ware. Our TCP/IP products are modular. efficient. and designed for the operating 
system they run on. You benefit from ease of use, simple installation and virtually 
no maintenance. 

ro-t E111ff. App~ ... 
And we support the full range of popular TCP/IP applications. including FTP (File 
Transfer). TELNET (Virtual Terminal). TCP. IP. and UDP programming interfaces. 
and others. 

You won't find a better lower-cost way to connect DEC to UNIX anywhere! 

I~t;4? Call Process Software Corporation today. 

~ES~~ 413-549-6994 
35 Montague Road• PO Box 746 •Amherst, Massachusetts 01004 

DEC. IAS. RSX. RT-11. UNIBUS. VAY.. and VMS are Digital Equipment Corporation traaemarks. Unix is an AT&T 
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark. 

CIRCLE 468 ON READER CARD 
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a power supply; one slot must 
hold a floppy disk drive be­
cause software is downloaded 
from floppy disks; can be con­
figured with up to 2.4 Gbytes 
of hard disk space; CD Net 
$2,995; CD Server (with 40 
Mbytes of hard disk space) 
$5,995. 

Meridian Data Inc., 4450 
Capitola Rd., Ste. 101, Capi­
tola, CA 95010, 408-476-5858. 

Circle No. 290 

01t-Dl1l/D11I B1cku• Device 
EM-2410; extended capa­

bility version of the EM-2400 
Integrated Modem/Pad pro­
vides synchronous X.25 out­
dial/ dial backup capability; 
acts as an X.32 synchronous 
autodial modem that is com­
patible with any V.22, Bell 
212A, and V.22 bis modem 
and meets CCITT X.25, X.32, 
X.28, X.29, and X.3 standards; 
can connect to the backup 
network port of an X.25 Pad. 

If the primary lease line 

Cbmptrol 
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at Your Fingertips 
Imagine the touch of a key providing a 

manager with control of his business. We at 
Compu·Sbare call such control "comptrol" 

and offer it to you in our "Buainess 
Comptrol Serles" of VAX accounting 
software. Now you can design your own 

financial statements showing virtually any 
comparison you might want; project your 

cash requirements for the next 90 days; 
analyz~ which vendor has the best delivery 
and terms record; or compare each ol your 

division's profits over the last three quarters. 
The Business Comptrol Series does all 

this and much more. After all , the Series 
, l!as been built on the principle that 
a computer system should afford you 

control of your company-rather than the 
computer controlling you. Our software is 
fully interactive, checking for mistakes, 
providing information, and updating files 
instantaneously. Our cuatomer service 
department is just as responsive, giving 
you the help you need, when you need 
it. Thorough training services equip your 
personnel to easily handle the system. 
Isn't it time you took "Comptrol"? Join the 
hundreds of other companies who have 
upgraded to the Compu.Sbare Business 
Comptrol Series, which includes GL, AP, 
PO, PR, AR, OE, IC, and FA. Call today 
to speak with one of our consultants. 
Comptrol is right at your fingertips! 

Visit us at DEXPO/Spring-Booth #1134 

CY! 
CQmRY:~bgre 

(806) 794-1400 
5214 68th Street Lubbock, Texas 79424 
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VMS SOF1WARE DEVELOPERS 

STEAL SAI,ES BACK from PC SOF1WARE 
Do you lose sales to small depart­
ments on large VAXes? Do you have 
trouble collecting license fees when 
customers upgrade their hardware 
so it will handle more users? Can 
your customers with a VAX Cluster 
access your software from many 
CPU's while paying for only one? 

Box Office is the product that solves 
licensing problems for VMS develop­
ers. With Box Office you license your 
software by the number of users. 
Unlike other schemes for charging by 
user Box Office is never confused by 
a system crash or an improperly 
exited image and Box Office oper­

So call for more information on Box 
Office today and take that first step 
toward producing more revenue for 
your company. 

OWEN+DAVIS 

1335 Acacia Street 
Fullerton, CA 92631 

714-956-9159 

ates Cluster-wide. 
CIRCLE 396 ON READER CARD 
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connection fails, the EM-2400 
is immediately kicked into ac­
tion by the next call request 
from the Pad, and then a dial 
connection is established and 
data transfer takes place over 
the dial backup line; no oper­
ator intervention is required 
and the operation is com­
pletely transparent to the 
connected users; in a packet 
switched data network envi­
ronment, it provides out-dial 
capability, wherein, on re­
ceipt of the call, the EM-2410 
automatically dials out to the 
remote user and establishes 
an X.25 session; $845; avail­
able now. 

Emucom Inc., 25 Industri­
al Ave., Chelmsford, 
MA 01824, 617-256-9871. 

Circle No. 291 

Flbar Opllc Cb111111 Ext11dars 
FL2000 (up to 2000 me­

ters), FL5000 (up to 5000 me­
ters); fiber optic channel ex­
tenders attach control units, 
switching units, and channel­
to-channel adapters to byte 
and block multiplexer chan­
nels of IBM and IBM plug­
compatible processors; both 
units come in two models : 
Standard Performance (SP) 
model features approximate­
ly 43 Kbytes per second at a 
distance of two kilometers 
and 60 Kbytes per second at 
one kilometer, and High-Per­
formance (HP) model fea­
tures 1.4 Mbytes per second 
(11.2 Mbps); $17,500-$44,500. 

Network Systems Corp., 
7600 Boone Ave. N, Minne­
apolis, MN 55428, 
612-424-4888. Circle No. 292 

M1ttlb1s lor UNIX System v. 3 
NP322; Multibus network 

protocol processor for the 
UNIX System V. 3 environ­
ment provides a full set of 
tools for TCP /IP processing; 
comprised of an 80136 micro­
processor, 82586 LAN co­
processor, and 512 Kbytes of 
resident RAM on a single-slot 
Multibus I interface card; 
acts as an intelligent, high­
performance front-end pro­
cessor by incorporating all of 
the TCP /IP functions on the 
card. 

NP322 fully supports 
Streams and AT&T's Remote 

File Sharing features for 
UNIX System V. 3, as well as 
Telnet, FTP, and R-utilities 
network services; includes a 
C-callable socket interface li­
brary that allows users to 
port and develop network ap­
plications under Berkeley 4.2; 
$2,190; available now. 

Micom-Interlan, 155 
Swanson Rd., Boxborough, 
MA 01719, 617-263-9929. 

Circle No. 293 

lllllSllCll 
M1ttl•l1x1r N1tworkl11 

SPL Hub; allows multiple 
SPL multiplexers to share a 
single communications line 
and is available in two-, four-, 
and six-port versions; remote 
"Hub" sites can be star or in­
line configurations; synchro­
nous or asynchronous mo­
dems can be used on the tail 
circuits behind the remote 
Hub; remote setup of SPL 
multiplexers is supported 
through remote Hub loca­
tions; $1,095. 

Data Comm for Business, 
807 Pioneer, Champaign, 
IL 61820, 800-637-1127 or 
217-352-3207 in IL. 

Circle No. 294 

Graphics 

Gr1•~lcs senw1re 
Adobe Illustrator 88; 

PostScript-based product as­
sists both the professional 
and the novice artist in pro­
ducing high-quality draw­
ings; features a free-hand 
drawing tool; new features 
include color, a blending (or 
interpolation) tool, resolu­
tion-independent pattern 
fills, and masking; creates on­
screen color images and color 
separations for output to a 
Postscript typesetter. 

The Adobe Illustrator 88 
blending tool allows the user 
to dynamically create effects 
such as highlighting, con­
touring, airbrushing, and 
shading, and can also be used 
to blend (or interpolate) 
shapes and line weights; pat­
tern-fill feature provides the 
user with the ability to create 
PostScript patterns; masking 
tool enables the user to create 

• Capacity 2, 4, 8, 16 Mbyte 
• Single VME module 
• VMEbus (Rev C) compatible 
• Memory addressable 8, 16, 32 bits 
• Error detection - byte parity 
• Front panel error indicating LEDs 

FOR MORE INFORMATION CALL 
(800) 233-1837 In Calif. (714) 261-8811 

NISS HO 
ELE C TRON ICS 

17310 Red Hill Avenue. Suite.200, Irvine. California 92714 

FAX 17141261 -8819. TLX 181 ·308 

CIRCLE 387 ON READER CARD 
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a window of any desired 
shape and whatever design is 
behind it will show through; 
$495; available now. 

Adobe Systems Inc., PO. 
Box 7900, Mountain View, 
CA 94039, 415-961-4400. 

Circle No. 295 

Systems Security, Power 
Conditioners/Supplies 

Power Protect101 E•ulpme1t 
PurePowrII, PowrTap, 

FerroPowr, PowrShield, Su­
perShield, PowrShare, Powr­
Wa tch, PowrConverter; 

PurePowrll is a solid-state 
power line conditioner that 
offers ± 1 % regulation over a 
+ 10 to -20% input range of 
nominal output with 97% ef­
ficiency; power ratings range 
from 5 to 50 kVA, single 
phase, and 7.5 to 1000 kVA, 
three phase, at all standard 
line voltages to 600 volts; fea­
tures easily adjustable out­
put voltages. 

PowrTap is a solid-state 
power line conditioner that 
offers high speed, high effi­
ciency, and low distortion for 
applications that don't re­
quire regulation any tighter 

than 5%-3% accuracy is 
available as an option. 

FerroPowr is a line of fer­
roresonant power condition­
ers; PowrShield and Super­
Shield are shielded isolation 
transformers for applica­
tions where noise reduction is 
more important than regula­
tion; PowrShare is a line of 
power distribution centers; 
PowrWatch is a comprehen­
sive power center system sta­
tus monitor and PowrCon­
verter is a line of solid­
state 400/ 415 Hz frequency 
converters. 

Rapid Power Technolo-

Andromeda's Winning Pair 
SMDC 
• Controls 2 SMD Drives 

• I MB Cache 
• Adaptive Readahead 
• User Service Port 

• Controls 3 RXS0/33 Drives 
• 25 Mbit/sec Data Rate 

• Field Upgradable Microcode 
• 16 MB Cache Expansion Board 
• Dual Porting 

If sheer, flat-out performance is what you are looking for, have we got a deal for you! Under typical 
system conditions Andromeda's cache controllers experience hit rates of over 80 percent. This means 
that, using either the ESDC or the SMDC, seek time and rotational latency are reduced to ZERO over 
80 percent of the time. Thus typical disk accesses are up to FOUR TIMES faster. 

Caching technology isn't the only area where Andromeda is setting new standards. The on board 
access port provides extensive disk diagnostics, a real time cache performance monitor and allows 
customer to upgrade controller microcode via modem. Thus, more advanced cache algorithms as 
they are developed by Andromeda's engineers are only a phone call away. 

9eANDROMED~ 
••SYSTEMS 

!.. 
di!!)tal 1wk.w 

TARGET 
AWARDS 

.... 0 \I t \; t ~ 

9000 Eton Avenue. Canoga Park, California 91304 U.S.A. (818) 709-7600 • TWX-910-494-1248 
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gies Inc., Graysbridge Rd., 
Brookfield, CT 06804. 
203-775-0411. Circle No. 296 

Track User Access 
Box Office; tracks the 

number of people usi ng a 
software application pro­
gram and prevents user ac­
cess beyond a predetermined 
limit set by the software de­
veloper; is an external sub­
routine that works with any 
programming language sup­
ported by VMS: continues to 
operate correctly even if the 
program being protected 
crashes or is interrupted; is 
totally transparent to the 
user and can be easily incor­
porated into existing pro­
grams; controls program ac­
cess across a VAXcluster 
network. 

Box Office eliminates 
cluster piracy by preventing 
software from being copied 
repeatedly to the various 
CPUs on the cluster; address­
es problem of collecting up­
grade fees when users ad­
vance to larger CPUs because 
software developers can 
charge users only for soft­
ware used; $695. 

Owen+ Davis Systems, 
3100 Airway Ave., Ste. 116, 
Costa Mesa, CA 92626, 
714-540-8878. Circle No. 297 

Fiiied 171 OD Trada·IH 
Acc1 .. 1d 

Marway will accept failed 
DEC H7100 VAX 11/780 
power supplies as trade-ins 
on its MPS 7100 replacement 
supply; substantial price re­
duction is available; 7100s are 
available now. 

Marway Products Inc., 311 
N Clara St., Santa Ana, 
CA 92703. Circle No. 298 

UPS fll' M1lll•l1 
MICNC1••1t1rs 

Lifeline 11; uninterrupti­
ble power system (UPS) fea­
tures pulse width modulated 
technology for a quiet, reli­
able, efficient UPS; provides 
battery back-up for up to 25 
minutes and has a built-in 
power conditioner delivering 
filtered, regulated AC sine 
wave power at all times-



WITH ROOM 
TO SPARE 

DISK DRIVES RAM W / CONTROLLERS PORTS 

POWER II 
STANDARD SYSTEM 173 5 

MEGABYTES MEGABYTES 

EXPANDED SYSTEM 692 17 
MEGABYT ES MEGABYTES 

POWER IV 
STANDARD SYSTEM 380 9 

MEGABYTES MEGABYTES 

EXPANDED SYSTEM 1.52 17 
GIGAIWTES MEGABYTES 

POWER VI 
STANDARD SYSTEM 720 17 

MEGABYTES MEGABYTES 

EXPANDED SYSTEM 2.88 17 
GIGABYTES MEGABYTES 

714. 632 • 6986 
FAX 714 • 632 • 9248 

8 

64 

16 

64 

32 

64 

DATALEASE HAS THE SPACE 
Imagine your MicroVAX II System in a file cabinet size 

configuration with more capacity and capability than 
offered by DEC and at a much, much lower price. 

Each DATALEASE power system comes complete with 
a MicroVAX II central processing unit, BA23 enclosure, 95 
megabyte Tape Cartridge and a 24"H x 17"W x 27"0 
cabinet. 

MicroVAX. PDP and DEC are trademarks of Digital Equipment Corp. 

THE CASH CONSERVATION COMPANY 

DATALEASE SYSTEMS & FINANCIAL • 1061 SOUTH MELROSE AVE • PLACENTIA, CA 92670 

DISK DRIVES • TAPE DRIVES • SUBSYSTEMS • CONTROLLERS • MODEMS 
VIDEO TERMINALS • ADD-IN MEMORY • PRINTERS • WER PRINTERS 

CIRCLE 390 ON READER CARD 



DATALEASE 
HAS THE MENU 

APPETIZERS 

D Freedom to Upgrade 
D Try Before You Buy 
D 100% Financing 
D Preserve Credit Lines 
D Protect Against Obsolescence 
D Lease Back Arrangements 
D 90 day to 60 month Terms 
D Credit Toward Purchase 
D Extended Warranties 

714. 632. 6986 
FAX 714 • 632 • 9248 

ENTREES 

D DEC RA81 CA and AA 
D Disk Drives & 

Subsystems 
D Tape Drives & 

Subsystems 
D Esprit & Lanpar 

Terminals 
D Xerox, Printronix & 

Data Products Printers 
D Clearpoint & National Semiconducter Memory 
D Emulex, Dilog & Spectralogic Controllers 

VAX, PDP and DEC are trademarks of Digital Equipment Corp. 

THE CASH CONSERVATION COMPANY 
DATALEASE SYSTEMS & FINANCIAL • 1061 SOUTH MELROSE AVE • PLACENTIA, CA 92670 

DISK DRIVES • TAPE DRIVES • SUBSYSTEMS • CONTROLLERS • MODEMS 
VIDEO TERMINALS • ADD-IN MEMORY • PRINTERS • WER PRINTERS 

'CIRCLE 467 ON READER CARD 
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PRODUCT NEWS 
Lifeline II is always on-line; 
capacity is lOOOW. 

Lifeline II features bat­
tery charge status and output 
power status displays and 
alarms; internal batteries are 
maintenance free; additional 
exterior batteries provide 
longer run times; 28 x 10 x 22 
in.; $2,780. 

JCS Inc., Electro-Pac Di­
vision, 520 Interstate Rd., Ad­
dison, IL 60101, 312-543-6200. 

Circle No. 299 

svstems Software 

t1111111 Fa•Hr 
Microsoft C Optimizing 

Compiler V. 5.1, Macro As­
sembler V. 5.1, BASIC Com­
piler V. 6.0, FORTRAN Opti­
mizing Compiler V. 4.1, and 
Pascal Compiler V. 4.0; in­
clude the Microsoft Editor, 
CodeView, data browsing, 
and math libraries; support 
inter-language calling and 
very large program develop­
ment in OS/2 environments. 

C Optimizing Compiler V. 
5.1 supports creation of dy­
namic link libraries and 
multi-thread, multiprocess 
applications under OS/2; in­
cludes in-line code generation 
for commonly used functions, 
removal of invariant code 
from loops, automatic regis­
ter allocation within loops, 
and constant folding. 

Macro Assembler V. 5.1 is 
15% faster than V. 5.0; fully 
supports the 80386/387 in­
struction set and 80386 seg­
mentation; interface to high­
level languages has been 
simplified. 

BASIC Compiler V. 6.0 of­
fers customizable runtime li­
braries, selective runtime li­
brary linking, user-defined 
event trapping, and inter­
module error handling. 

FORTRAN Optimizing 
Compiler V. 4.1 is GSA-certi­
fied as being an error-free 
implementation of ANSI 77 
FORTRAN; offers full OS/2 
support, code optimization 
identical to that of Microsoft 
C, inter-language calling, and 
memory model support. 

Pascal Compiler V. 4.0 
features full OS/2 support, 
very large program support, 

and built-in utilities. 
C Optimizing Compiler V. 

5.1 $450; Macro Assembler V. 
5.1 $150; BASIC Compiler V. 
6.0 $295; FORTRAN Optimiz­
ing Compiler V. 4.1 $450; Pas­
cal Compiler V. 4.0 $300; all 
available now. 

Microsoft Corp., 16011 
N.E. 36th Way, P. 0. Box 
97017, Redmond, 
WA 98073-9717, 206-882-8080. 

Circle No. 258 

Disk Delragme1ter­
For VAXstat101 BODO 

Diskeeper; on-line disk 
defragmenter keeps VAXsta­
tion 8000 disks from becom­
ing fragmented and impact­
ing processing capabilities; 
eliminates the fragmentation 
of files to allow data to be 
read at maximum speed while 
also grouping free space at 
the front of the disk for effi­
cient and contiguous creation 

of new files; $249-$3,250. 
Executive Software Inc., 

3131 Foothill Blvd., Ste. F, La 
Crescenta, CA 91214-2699, 
800-346-4707 or 818-249-4707 
in CA. Circle No. 301 

Fiie Co11presslo1/Expa11101 
FCX V. 1.0; file compres­

sion/ expansion utility for use 
in VAX/VMS environments 
streamlines file-transfer op­
erations; can substantially 

''VAX-to-the-Macs'' 
Specialists,.. With A 
Respected Family Tree! 
White Pine Software offers a complete family of products 
for total two-way Macintosh™ /VAX™ communication: 
text, graphics, file transfers and program access. 

/ WHITBPINB 
SOFTWAIIB 

@ Reggie™-Convert MacPaint™, MacDraw™, 
and Clipboard™ images into ReGIS™ or SIXEL ™ formats. 

CALL (603) 886-9050 
for your desktop communication solutions. 

Mac240, VMacs, and Reggie are trademarks of White Pine Software, Inc., DEC, VT, VAX, are 
trademarks of Digital Equipment Corporation; MacDraw, MacPaint, and Clipboard are trademarks of 
Apple Computer, Inc.; Macintosh is a trademark licensed to Apple Computer, Inc. 

CIRCLE 430 ON READER CARD 
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VAX/VMS 

SITE MANAGEMENT 
Regain control of your single VAX, VAX cluster or network. 

Let our fully integrated, distributed management system streamline, 
automate and simplify your operations. 

ACT - Usage Accounting and Charge back 
SCHEDULE - Automated Job Initiator 
PROJECT - Control and Accounting 
ARCHIVE-2000 - File Manager 
MEDIA - Tape/Disk Librarian ~ 
VAULT - Saveset Manager 
Prices from $900, available for MicroVAX 
through VAX 8800. 

ISE INTERNATIONAL 
STRUCTURAL - -~~~ii:: 

1•••11:!1 ENGIN EERS, INC. 
P.O. Box 2417 40 
Los Angeles, CA 90024-1740, USA 
Telephone (213)837-8339 
TXW 91 0-340-6449 (ISE LA) 
TLX 322616 (ISE LA U\N) 
CIRCLE 375 ON READER CARD 
MicroVAX, VAX/VMS trademarks of Digital Equipment Corp. 

Power Station™ 
A Complete VT220 I VT241 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 

"Now true 800 
pixel wide VT241 
display and 
support for 
VMS Services 
for MS-DOS." 

PowerStatlon" 240 $435 EGAmate" $39 
VT240 style keyboard and ZSTEM VT240 Emulation Software. Daughterboard option for 132 columns and true 800 
Optional WPS labelled keys (GOLD KEY MODEL) add $30. pixel wide AeGIS display on standard EGA adapters. 
ZSTEM pc"· VT240 Emulator Emulation Software only. $295 PS220/2 $19 
VT240/241 Emulation Software with all the features of ZSTEM VT220 plus Keyboard adapter cable for PS200 on PS/2 systems. 
ZSTEM 4014, sixel and ReGIS graphics. ZSTEMpc" -4014 Emulator $99 
PowerStatlon" 220 $289 Use with ZSTEM VT100, VT220, or stand-alone. 
VT220 style keyboard and ZSTEM VT220 Emulation Software. Interactive zoom and pan. Save/recall images from 
Optional WPS labelled keys (GOLD KEY MODEL) add $30. disk. Keypad, mouse, digitizer, printer, plotter, and 
ZSTEMpc"·VT220 Emulator Emulation Software only. $150 TIFF support. 4100 color and line style color mapping. 
All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts, 640 x 400 and 640 x 480 on some adapter/monitors. 
user defined keys, full nationaVmulti·national modes. Extended macros· ZSTEMpc"·VT100 Emulator $99 
/script language. True 132 columns on Hercules, VGAs, Super EGAs, and High performance COLOR VT100. True double 
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line high/wide, smooth scrolling. ISO and attribute 
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One mapped color. XMODEM and KERMIT, softkey/MAC· 
and VMS Services for MS-DOS support. ROS, DOS access. 

KEA Systems Ltd. 
#412 • 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 

Telephone (604) 732-7411 Telex 04-352848 VCR Fax (604) 732-0715 
Order Toll Free (800) 663-8702 

30 day money back guarantee A.MEXIMCNISA 

CIRCLE 431 ON READER CARD 
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PRODUCT NEWS 
reduce the time and cost nor­
mally required to transfer 
files over local and wide area 
networks, as well as save disk 
space; permits one or more 
files of any type or size to be 
compressed into a single file, 
with space savings ranging 
from 30-70%; files can then 
be selectively expanded from 
the compressed format file to 
their original size; file trans­
fers can be accomplished 
faster and at less cost by com­
pressing at the sending node, 
transferring the compressed 
format file, and then expand­
ing at the receiving node; 
multiple file transfers can be 
accomplished in a single 
transfer operation, resulting 
in reduced network traffic. 

FCX supports compres­
sion and expansion of directo­
ries and directory trees, file 
selection by type and date, 
preservation of file charac­
teristics and protection infor­
mation, and full use of wild 
cards; available now. 

Innovative Computer Sys­
tems Inc., 72 Crooked Ln., 
Cherry Hill, NJ 08034, 
609-779-1422. Circle No. 302 

Applications Software 

~Base Clarlned 
Clear for dBase, V. 1.0; 

produces high-quality system 
documentation and clarifies 
the logic of dBase programs 
and applications; reads the 
source code of any dBase ap­
plication and instantly pro­
duces the system tree chart, 
program flow charts, and for­
matted source listings; flow 
and tree charts can be output 
to a printer, screen, or file; 
automatically calculates the 
spacing, number of pages (or 
screens) required, and the 
placement of symbols for the 
flow chart; output to the 
screen uses a WYSIWYG ap­
proach; flow chart screen out­
put is interactive. 

Clear for dBase, V. 1.0 fea­
tures powerful hardcopy con­
trols, including background 
printing and optional HP La­
serJet printing capabilities, 
and an option to run any DOS 
command; $99.95+. 

Clear Software Inc., 637 
Washington St., Ste. 204, 
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Brookline, MA 02146. 
617-232-4720. Circle No. 303 

IBM/DEC 
Connectivity 

System/370 Llaked to VAX 
Enhanced FastPath; con­

trol unit can now connect an 
IBM System/370 simulta­
neously to a TCP/IP network, 
as well as to either a DEC 
VAX, a MAP/OSI network, a 
custom Ethernet network, or 
ASCII devices; connection to 
the VAX is through the high­
speed DRll W /DRB32W in­
terface; $35,000-$90,000. 

Intel Corp., 3065 Bowers 
Ave., P.O. Box 58065, Santa 
Clara, CA 95052-8065. 

Circle No. 304 

Slltware LllkS VAX/MicroVAX 
TD IBM DOS/VSE/Powar 

ezSN A/RJE; provides 
IBM 3777-4 SNA/RJE work­
stations functionality to VAX 
and Micro VAX systems; is a 
complete RJE subsystem for 
the VAX; uses standard DEC 
interface hardware; can oper­
ate on a single VAX system 
or, with its RJEnet option, 
provide RJE and file/trans­
fer services to several VAX 
systems in a DECnet network 
and/or on a VAXcluster; Mi­
croVAX 3000 and VAX $7,500; 
MicroVAX II $3,750. 

Datanex Inc., P.O. Box 
1728, Eugene, OR 97440, 
503-687-2520. Circle No. 305 

E1•a1ced Co11mU1lty-DOS 
CommUnity-DOS V. 3; al­

lows users to share computer 
resources, applications soft­
ware, data, and peripherals 
on a DECnet Phase IV Ether­
net network; enhancements 
include compatibility with 
DEC's VAX/VMS Services, 
File Access Listener (FAL), 
and support for Ultrix and 
RSX-llM computers on a 
DECnet Ethernet network; 
package including Comm Uni­
ty-DOS software, media, and 
documentation, and an intel­
ligent Ethernet controller is 
priced less than $1,000. 

Technology Concepts Inc., 
40 Tall Pine Dr., Sudbury, 
MA 01776, 617-443-7311. 

Circle No. 306 

Before anyone promises 
you the moon, take a 
good look at Saturn. 

You'll see PDP and VAX software, plus excellent service to back it up. 

• SATURN-CALC 
• SATURN-GRAPH 

• SATURN BASE 
•SATURN-WP 

We're so sure you'll want to see our software for yourself, we 
offer a program called Try-N-Buy. 

Try thirty days of Saturn software and technical support. Try 
thirty days of working with us to solve your problem. 

Buy, confident you have the best software for your 
DEC computer. 

Let us show you how Saturn software and Saturn people can 
make the difference. Call 612-944-2452, ext. 121. 

SATURN# 
6875 Washington Avenue South • Minneapolis, MN 55435 

Phone: 612-944-2452 • Telex: 290322 • FAX: 612-944-2503 
CIRCLE 388 ON READER CARD 
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• ESDI Rev F drive interface 
• High speed data transfer-

17 Mbitsl sec 
• Dual access Command Packet 

Memory 
• 64 Kbyte data buffer - dual 

ported 
• Command chaining without 

limitation 
• LED display for RUN, HALT, FAIL 
• Format soft/ fixed sector 
• ECG 32 bit 

FOR MORE INFORMATION CALL 
(800) 233-1837 In Calif. (714) 261-8811 

NISS HO 
ELECT R O N ICS 

17310 Red Hill Avenue. Suite 200, Irvine. California 92714 
FAX 1714) 261 -8819, TLX 181-308 

CIRCLE 399 ON READER CARD 
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IN THE QUEUE 
The following products have been received by Hardcopy 

for review or HOW evaluation. 

Access Technology Inc. 
South Natick, MA 
Product: 20/ 20 
Status: At review 

Adobe Systems Inc. 
Mountain View, CA 
Products: Adobe Type Library for IBM 
(1- Palatino, 9- ITC Garamond, 
15-Trump Mediaeval); Adobe Type 
Library for Macintosh (Newsletters, 
Publishing Pack l ); Adobe Illustrator 
for Macintosh 
Status: In HC/ WG Lab 

Aldus Corp. 
Seattle, WA 
Product: Pagemaker for Mac 
Status: In HC/ WG Lab 

CIE Systems 
Irvine, CA 
Product: Cl -2500 Dot-Matrix Printer 
Status: At review 

Data Technology Corp. 
Santa Clara, CA 
Product: Crystal! Print VIII 
Status: At review 

Golden Bow Systems 
San Diego, CA 
Product: Vopt Disk Orgainzer 
Status: At review 

Jyacc Inc. 
New York, NY 
Product: Jam V. 3. l Development 
Environment 
Status: At review 

Lightgate 
Oakland, CA 
Products: Felix; Post-mouse 
Status: At review 

Meridian Software Systems Inc. 
Laguna Hills, CA 
Product: AdaVantage Compiler 
Status: At review 

Microsoft Corp. 
Redmond, WA 
Products: Microsoft Works for IBM 

PC; Microsoft Pageview 
Status: At review 

Modgraph Inc. 
Burlington, MA 
Product: GX-2000 Graphics Terminal 
Status: At review 

Monolithic Systems Inc. 
Englewood, CO 
Products: 386 Motherboard; Memory 
board; Multiport board 
Status: In HC/ WG Lab 

Procyon Computer Systems 
Torrance, CA 
Product: Star Draw for VAX 
Status: In HC/ WG Lab 

Rational Systems Inc. 
Natick, MA 
Product: Instant C/1 6m fo r IBM PC 
Status: At review 

The Santa Cruz Operation 
Santa Cruz, CA 
Product: SCO Xenix OS 
Status: At review 

Soricon Corp. 
Boulder, CO 
Product: Datasweep l PC Scanner 
Status: At review 

Techpower Inc. 
Santa Ana, CA 
Products: Everex System; System 1800 
Status: In HC/ WG Lab 

Traveling Software 
Bothell, WA 
Products: Laplink Plus; Desklink 
Communication Software 
Status: At review 

VM Personal Computing 
Danbury, CT 
Products: Beyond.BAT; Relay Gold 
Status: At review 

White Crane Systems 
Norcross, GA 
Product: The Brooklyn Bridge 
Communications Prog ram 
Status: At review 



COMPUTERS 

PERFORMANCE ENHANCEMENT PRODUCTS 
FOR DEC VAX AND PDP11 SYSTEMS 

USl/HSR 
(UNIBUS Segment Isolator/ 

High Speea Repeater) 

The USl/HSR was specifically de­
signed to allow maximum UNIBUS 
utilization and freedom in system 
configurations. The unit is totally 
transparent to system operation and 
requires no hardware or scftware 
changes. 

As a UNIBUS Segment Isolator, the 
Unit electronically breaks the bus 
into smaller segments. thus enhanc­
ing the reliability of UNIBUS transfers. 
The unit will virtually eliminate TRAP 
4. UNIBUS TIME-OUTS and VECTOR 0 
Interrupts. And as a High Speed 
Repeater. this 25 nanosecond de­
vice allows your UNIBUS to run as fast 
as your CPU and memory can push 
it. Installation is "Plug and Play". 
Unplug an M920 or M9202 and plug 
in a USl/HSR. 

Now you can ... 

- Add a second UDA50 to your 
existing UNIBUS. 

- Add up to 6iJ units of DC load. 

- Eliminate the need for additional 
UNIBUS Adapters (DW7XX-XX). 

- Plan a migration to new CPU 
technology with the UNIBUS de­
vices you now own. 

PEP-11 
(The PDP-1 1 Performance 
Enhancement Package) 

This performance package consists 
ofanamazingnew5nsUFUM(ULTRA 
FAST UNIBUS MEMORY) and a USI/ 
HSR (UNIBUS SEGMENT ISOLATOR/ 
HIGH SPEED REPEATER). Your PDP-
11/24. 11/34and 11/44systemsnow 
have growth potential beyond all 
expectations. 

If you are using older DEC UNIBUS 
Systems such as PDP 11I40. 11/45, 
11/50. 11/55. or 11/6iJ you can eas­
ily double or perhaps triple your sys­
tem throughput. 

The memory comes in either 1/ 4 or 1 
mb static ram arrays on a single 
board. It directly replaces the 
memcry now in the system. 

The upgrade is simply "plug and 
play", while the asscciated costs 
are only a fraction of replacing your 
current system with a new one. 
There is no need to retrain your peo­
ple. renovate your computer room 
or rebui ld your files. 

PEP-70 
(The PDP 11/70 Performance 

Enhancement Package) 

This package consists of a new static 
ram, 2 or 4 mb memory board with a 
15 nanosecond access time and a 
complete read or write cycle time 
between 100and 200nanoseconds. 

The PEP-70 increases CPU and Bus 
throughput. thus allowing a pre­
viously CPU bound system to have 
the same User Response as a lightly 
loaded system. The additional UNI­
BUS bandwidth allows you to in­
crease 1/0 capacity, 1/0 transfer 
rates. and User loads. System per­
formance has increased by factors 
of 25%-45% at various RSTS user sites. 

The PEP-70. when installed, is fully 
compatible with present hardware 
and operating system software. 
Installation is a simple process with 
minimum system down time. 

The new memory board directly 
replaces the DEC MK11-B. C or MJ11 
style memory. It is physically plug­
ged into slot 19 in the 11/70 CPU 
backplane. This elminates the need 
for the entire MK11 memory cabinet, 
thus reducing CPU footprint by 50%. 

DEC. PDP-11 . VAX. RSTS and UNIBUS are registered trademarks of Digital 
Equipment Corp. 
USl/ HSA is a registered trademark of Setasi Research and 
Development. 
UFUM & PEP-70 is a registered trademark of Digital Data Systems. Inc. 

CACHE-70 
(PDP 11/70 Hyper-Cache) 

This two board set directly replaces 
the DEC Cache Control and DATA 
PATH modules (M8142 and M8145 
respectively). It allows you to fully 
utilize the efficiency and speed of 
the PEP-70. 

The Cache-70 reduces the time 
required for memory bus overhead 
handling required by previous PDP 
11/70 memories. 

This adds a new dimension of speed 
over the PEP- 70 by a factor of 
15-25%. 

Write or call f or information 

MRI COMPUTERS 

1520 N.W. 65th Avenue, Suite 2 
Ft. Lauderdale, FL 33313 

800-992-6340 
FL. 305/ 587-7464 

CIRCLE 372 ON READER CARD 
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VAX~ RENTALS 
MICROVAX II 

VAX 700 SERIES 
VAX 8000 SERIES 

Systems & Peripherals 
• Fast Turnaround 
• Dependable Products 
• Upgrade/Add-On Flex ibi lity 
• Purchase Opt ion Ava ilable 

CIRCLE 475 ON READER CARD 

Announcing a 
Breakthrough 
In Computer 

Power 
Protection. 

Spikes, sags, surges, noise, brownouts 
and blackouts cause downtime, lost 

data. increased service costs and shorten­
ed computer life. 
Eliminate these power problems and save 
money with a Best uninterruptible power 
system (UPS). We're the largest manu­
facturer in the world. Call or send for our 
new free catalog. 

Best Power Technology, Inc. 
Necedah . Wisconsin 54646 U.S.A . 

(800) 356-5794 . Ext. 3235 
Wi~. (6081 565 ~7200. Ext. 3235 

'o'J,~o:, fif4"'-~0N 

'";i"'~~~'m 
U GRAPH220·· 

generates business and 
presentation graphics on your 

VT220 and compatibles without 
additional hardware! 

• Pie charts • Clustered • Also outputs to 
• Line graphs bar charts• file or printer 
• Bar charts* • Stacked * Horizontally 
• Histograms* bar Charts* Uld Vertically 

Micro-VAX® VAX® 8000 
and VAX-11® Series 

$795. $1495. 
CALL (408) 734-9511 

WILLIAM A. PEDERSEN AND ASSOCIATES 
1037 N. FAIR OAKS AVE. •SUNNYVALE, CA 94089 

VAX10 is a reg1Sl8fed trademartl ol Dlgrtal Equipmenl CofporatlOl'I 
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MIN/MART 

..... " ) IJ Tape Drive 
Tap¢ [)rjy~@ Tape orShare? 

Easily connect several CPUs to 1 
tape drive. Or several tape drives. 

Please call for our brochure. 
(415) 969 - 5109 

-

67EAST EVElllN AVE. 

[ ':f;,. 1 i 1 r ' f-1 MT. VIEW, CA 9~0~1 
I! • I !!!I• ASSOC I A T ES 
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HONEY OF A DEC 
SALE 

4A-FP 785-AA . . . . . . . . . . . . . . $5,500 
4A-KA85-AA . . . . . . . . . . . . . . . . CALL 
4A-KA86-AA . . . . . . . . . . . . . . . . CALL 
4A-KA88-AA . . . . . . . . • . . . . . . . CALL 
4A-KA865-AA . . . . . . . . . . . . . . . CALL 

861-UP/ AA ................ $59,000 
KA820-AA .......... . ..... . $15,000 
L0111 .. . ......... ..... ..... $4,900 

VAX 11/785 MODULES . . . . . . CALL 

BUY-SELL-TRADE-EXCHANGE 
Immediate Delivery cJc:k) 

(617) 275-6800 ·~·-
Louisiana Branch 800-331-6140 

In Louisiana (504) 641-6140 
FAX 617-275-6873 

CIRCLE 403 ON READER CARD 

VAXB/~VME 
Connect your VAXBI to a 

VME BUS and get over 
5 MB/Sec of data transfer 

operating under VMS. 

DEXPO BOOTH 440 

For more details contact: 

AEON SYSTEMS INC 
P.O. BOX 10300 

Albuquerque, NM 87184 
CIRCLE 404 ON (505) 828-9120 
READER CARD 

miniMAX.TM 
Data Storage Subsystem 

·Minimal size with Maximum 
cairoty 

?:~ §1~~§yf~§ ~ 
devils 

• Compatible with Q-bus, 
Unibus, PC-bus 

• VMS, UNIX, PS-DOS, RSTS 
Systems supported 

• Rewrittable I Removable 
Magnetic Media 

415 -969-51 09 

IJ 67EASTEVElllN AVE. 
["'1;..1 i 1 r ' f-1 MT. VIEW, CA 9~0~1 

• I ••• A SSOC I ATES 

BUY /SELL/RENT 

DIGITAL 
wanted : 

VAX Systems 
also Fujitsu/Emulex :ii)ii:i 

CDC/Kennedy 

Computer Group 
Industries 
26941 Cabot Rd. #103 

Laguna Hills, CA 92653 

(7 14) 582-751 1 
CIRCLE 441 ON READER CARD 
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SUPER SUMMER SALE 
Please call or mail a quotation for the following equipment: 

Name _____________________ _ 

Title ---------------------­

Company --------------------­

Address ---------------------
City ________ State ______ _ Zip ___ _ 

Telephone __________ Ext. _________ _ 

Mail to: Datalease 
P.O. Box 6086C 
Anaheim, CA 92806 



® 

CLEARPOINT INC. 

FUJITSU PRENTICE" 

Datalease offers a full line of DEC and DEC 
compatible products. Each product is designed 
to be a price/performance leader. We provide 
products from DEC and the leading manufac­
turers of DEC compatible terminals, printers, 
DISK subsystems, tape subsystems, add-in 
memory and communications equipment. 

Datalease offers flexible leasing and rental 
programs with attractive purchase options. 
CALL US FOR DETAILS! 

RENT, LEASE OR BUY, 
THE OPTION IS YOURS 

Datalease has provided both long term and 
short term rentals on DEC and DEC compatible 
equipment for the past 15 years to a growing list 
of satisfied users. 

t 1•11111111111111111111111111111111111111111111 
~~ • DISK CONTROLLERS 

~ 
RH11-AB . . ...................... 350.00 

CABINETS RH70-AA . . .... . ............ . .. . . 225.00 
o£C 
~ 

H9612-AA 40" Cabinet w/power 
Controller ... . ... ......... . ...... .. 355.00 

RH780-AA . .. . . .... .............. 495.00 
AL 11 ............................ 375.00 
RLV11 ........................... 205.00 
RXV21 ....... . .... .. ........... .. 105.00 

COMMUNICATIONS RXV11 ........ .. ................... 95.00 

~ 
DL 11-A .. .................. . . . ... .. 25.00 
DL 11-W ........ .... ......... . .. . 115.00 

UDASO ........................ 1595.00 

~ 
SC01-83 ...... . ......... . .. . .. . . 200.00 

DLV11-FA ....................... 145.00 SC02-CX . .. .............. ... . ... 465.00 
DLV11-J ... ....... . .... . ... ..... . 205.00 1801 ........... . .. . . ... .. . ... .... 285.00 
DM11-BB ........ ......... . ..... 395.00 SC04-LX . ......... ... ... . ... . . 1500.00 
DZ11-E ..... ....... .............. 325.00 SC21-81 ....... .. ..... .......... 625.00 
DZVl1-C . ... .......... .. ........ 195.00 SC21-BM . .. .... .. ... ... .. . . .. .. . 795.00 
DZ11-DP ........................ 325.00 SC41-MS .... .... .... . . . .. . .... 2000.00 
DMF32-DP . . ..... . . . .. . .... ..... 795.00 SC70-B2 ...... . .. .... . .. .... .. .. 455.00 

QD32 . . . . . . . . . . . . . . . . . . . . . . . . . . 1195.00 

® These are the registered trademarks of the aforementioned companies. 



Available Only from 
4045 

~se" 
Table Top ~et~ 

LASER co
9 PRINTER 

For the DEC User! 
The Xerox 4045 Laser CP Model 50 offers unparalleled laser 

printing performance and ve rsatility for off ice and data 
processing users of networked or standalone personal computers, 
and minicomputers or small business systems. The Model 50 
combines the finest contemporary sty Ii ng and convenience with the 
quiet, fast, high-resolution text and graphics printing that only laser 
technology can provide. And with the Model 50 come powerful 
features available on top-of-the- line Xerox laser printing systems, 
including wide compatibility, multiple emulat ion modes, and 
versatile commun ications capabilit ies. 

Output 
o Print speed 

- Up to 10 pages per minute 
o Resolution 

- 300 X 300 spots per inch, nominal fo r 
text 

- 300 X 300 spots per inch, nominal fo r 
graphics (with Extended Memo ry 
Option) * 

53495°0 
*OPTION 

plus options 

DISK DRIVES ~ ~ 9100 . ... .. . 1195.00 NS23S .... 1350.00 
9300 . . . . . . . 1595.00 NS630BB .. . 995.00 

o£C NEW USED ~ 
2995 

OO NS70/75 . .. . . . 95.00 
~ 11 000 9 995 MSS1 .. .. .. • RA81-AA...... , , 

RA81-CA 11,900 10,995 
RCD51 ............. .. . . . .. 525.00 

TAPE 
CONTROLLERS 

MODEMS 

~ 
M2351 ......... 

NEW 

8,875 
9,250 

USED~ 
7, 100 TC01-P .. . . . 595.00 

Prentice 2424/SA 

2400 Baud . . 395.00 
M2361 7,400 

~ 
720MB ...... . . . 

NEW 

5,865 
MEMORY MISCELLANEOUS 

~ ~ 
MS11 KE .. ... . 75.00 KE44-A .... . 595.00 

TAPE DRIVES 
MS11KD .. .. 150.00 KT24 ... ..... 205.00 
MS11MB . ... . . 75.00 KW11P . ..... 695.00 

I 

of.C 

TE16AA . ........ .. ..... .. . 915.00 
MS780-DA . .. . 50.00 KY11 LB . . ..... 95.00 
MS820-AA .. 1295.00 KW11L .. .... . . 95.00 

TU58CX .. ... . . . ... . .. .... . 495.00 MSV11-DK . . 100.00 M9302 ... . .. .. 75.00 
TU58EX .. . . .. ... . ........ . 295.00 MSV11-PL . . 150.00 M9312 . .. . . .. . 95.00 

CALL FOR OUR CABLE S 
SPECIALS . . . . . . . . . . . . . . . . . . . . . . 25.00 

If You Don't Find It Here CALL US! 

714-632-6986 



BUY • RENT • LEASE 

ESPRIT TERMINALS 
OPUS 220: 

Express Windows 14" Flat Screen 
VT220 Compatible . 
.... ........... ... ............ ..... .... ... $450 

OPUS 3n1: 

Enhanced connectivity through ASCII, ANSI 
& PC-term emulations, dual port technology 
and unique all-in-one keyboard, 
2 programmable status/message lines. 
VT220 compatible .. .. . ........ . ... . . . ... $475 

Every OPUS is backed by the industry's first and only FREE 24-HOUR REPLACEMENT. 

TERMINALS 

~ 
FSOO-B/W ... . .. . .. ....... .... ... 295.00 
FSOO-Amber . .. .... . .. ... . .... ... 295.00 
FSOO-Green . .. ... . ... ....... .. . . 295.00 
Fame II ...... . ..... ... . ..... ..... 195.00 

~ 
VISION 11-4250 

High impact, 800 X 360 resolution Regis and 
Tektronix graphics, VT220 compatible . 
...... ......... ..... ........... ..... . 995.00 

PRINTERS 

~ 
LA12-A .. . . . ... .. .. . .. . .. . ....... 300.00 
LA 12-C . . . ............... . ... . . . . 1 00.00 
LA 100-PC .. ..... .. ... ... . .... . .. 500.00 
LA75-CA ... .... . .... . .. ..... . . .. 650.00 
LASO-RA . .... .. . . .. . .. . . .. .. . . .. 350.00 

oA1A 
~ 

PP1 (80 col) .. .. . .. . . ..... . . . .. . . ... CALL 
PP2 (157 col) ... . .... . . .. ........ . . CALL 

PRINTER OPTIONS 

~ 
LA 12X-AL ........... . ..... . . . .. . . 55.00 

LA 120 20MA Option 

LA 12X RL . .. .. ...... . ............ 75.00 
Key pad CH Set 

LA 10X ET . .. . .. ............ . ..... 90.00 
LA 210 IBM Int. 

LA 10X FL ... . ..... .. ... . ........ 140.00 
LA 210 Multi Font 

~ TM If You Don't Find It Here CALL US! r 
~SE 714-632-6986 FAX: 714-632-9248 ~ 

111u11111111111111•liiiiii .. iii11111111111111•-' 
Prices quoted herein are CASH with order. F.0 .8 . Placentia, Calif. 

All equipment offered subject to prior sale. 
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"Hi! I'm Maggie Connelly, 
a purchasing manager at 
Midwest Systems. Please 
accept my 'invitation · to call us 
about purchasing your used or 
new DEC Equipment. 

I think you 'll be glad you 
called us. and for two very 
good reasons. The first, is that 

NEW/USED EQUIPMENT 

"We'll 
pay you 
CASH for 
your unneeded 
DEC equipment" 

we are active buyers,,. not shoppers. We buy well over 5.000 DEC products every month and are rated as 
the nation 's largest pmchaser of DEC equipment. The second reason is simple. We buy both individual DEC 
products and complete systems ... and make immediate cash payment. 

During the nine years that I've been at Midwest, we've helped thousands of people and companies who 
were faced with the task of selling their unneeded DEC equipment. I'm sure that you'll also enjoy working 
with us and our 16 very courteous and helpful buyers. • 

A MIDWEST 
l'"&SYSTEMS 

INCORPORAT E D 

Please accept our invitation. .. Call us today on 
our toll-free number: 1-800-328-7000, ext 9904. 
(In Minnesota. call 1-612-894-4020). 

2800 Southcross Drive West, Burnsville, MN 55337 

We look J~=d to talit:ff ou~ 
• DEC is a registered trademark of Digital Equipment Corporation. 

DIGITAL SYSTEMS 
LSI - PDP11 - VAX - Bl 

VAX 8550 

VAX 8350 

VAX 8200 

VAX 11 /785 

VAX 11/780 

VAX 11/750 

Micro VAX II 

CPU's - Options - Parts 

BUY • SELL • LEASE 

CIRCLE 442 ON READER CARD 

SPECIALS 

Disk & Tape Drives 

RA81-AA 456MB .. 8.995° 0 

RA60-AA 205 MB 11,500° 0 

Communications 

•oEQNA-M ...... . 2200° 0 

• DHUll-M . ........ 2850° 0 

Networking 

•oELNl-AA ........ 1250° 0 

• DSRVB-AA . . ..... 3350° 0 

'NEW EQUIPMENT 

Clayton Computer Systems 

(916) 925-5727 
FAX: 916-925-7340 

FUJITSU PRODUCTS 

M2246E 171MB5Y." .. 795° 0 

• M2333K 337MB 8" .. 3495° 0 

• M2344K 690MB 8" .. 6995 ° 0 

M2351A 474MB ... . 5295° 0 

•M2351A474MB .... 7595° 0 

• M2361A690MB 1 OW' 8450° 0 

•M2372 824MB8" ... 7550° 0 

' NEW EQUIPMENT 

Controllers. Expansion Boxes 
& Subsystems Also Available 

271 Opportunity Street, Suite I All Equipment Subject To Prior Sale 

Sacramento, Californ ia 95838 c1RcLE4790NREADERCARD ck::Jc):r: ..... 
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NEW/USED EQUIPMENT 

NEW & USED 

auv ~D~DDmD™sELL 
SYSTEMS • MODULES 

PERIPHERALS 
VAX• Q-BUS 

UNIBUS 
COMPETITVE PRICING - CALL TODAY 

617-547-4005. 800-892-9230 
FAX (617} 354-1417 TELEX 37 4-8460 

LET us QUOTE YOU DIGITAL 

ON ALL OF YOUR DEC NEEDS ddcJ ~~~~;noN 

ELI 11EFFAOrt 
E.c So11s i11c. 

139 HAMPSHIRE ST., CAMBRIDGE, 
MASSACHUSms 02139 U.S.A. 

CIRCLE 480 ON READER CARD 

VAX• UNIBUS• 0-BUS 
BUYING• LEASING• SELLING 

CALL 305-771-7600 

.,~~on t~o,.gi~~~~~ DEALS" 
ou r quarterly catalog packed w ith 
hundreds of great values on DEC 
equ ipment from small opti ons to full 
syst ems, 0 -BUS through VAX. 
Call today for your copy--or mark 
your business card " BEST DEA LS" 
and mail today. 

Al~CWC"'el 1500 Northwest 62nd street U\.111 11 Suite 512 

l·ncorporio+ed Fort Lauderdale. FL 33309 
11 11 Telephone 3051771-7600 

Dealers m computer equipment since 1974. 

PUBLIC NOTICE!! 
BOSTON BOARDS & SYSTEMS, INC. 

55 Rear Mai n Street, Kingston , MA 02364 

617-585-7777 Boston Boards 
& 

Systems 
Our Guarantee Is Our Reputation!! 

SPECIAL 8000 VAX 11/780 XA-AE FCC 

$18,900 SERIES 
MICROVAX II 
Systems & Peripherals 

WE ALSO BUY NEW & USED 
EXCESS*DECINVENTORY 

Systems 
& 

Peripherals 

F AX #617-7 4 7-6255 CIRCLE 443 ON READER CARD 

Telex #920038BBS Digital is a registered trademark of D1g1tal Equipment Corporation 
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Boston Boards 
& 

Systems 

~TM 
FWITSU National 

SemiconclJc\:)r 
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NEW/USED EQUIPMENT 

ltnagine Buying New Equipment 
at Used Prices! 

RA81-AA, AD 

$10,995 

RA60-AA 

$12,500 

HSCSX-BA, CA 

$9,650 

DELNI-AA 

$1,150 

DEST A-AA 

$235 

MS630-CA 

$2,195 

~~ - ~ 
_, 
~ _ _.. -- - -- .... ------

-.... ... -
KIMBERLY ELECTRONICS 

800-843-4009 
In NJ 201-387-0872 
140 Route 17 North 

Suite 210 
Paramus, NJ 07652 

[~]l,mKJ 

DHQll-M 

$1,295 

H4000 

$250 

KDJll-AB 

$1,650 

VT320 

$435 

LA75-CA 

$650 

LN03-AA 

$2,295 

DELUA-M 

$3,195 

rn-'Warranty rn-' Customer Service rn-' Compatibility rn-' Immediate Delivery 

Call us for our latest prices on Digital, Fujitsu, Emulex, National Semi, Cipher and ask for our new catalog. 

Call Kimberly where what you Imagine can become a reality! 
DEC and VAX are Trademarks of Digital Eq uipment Corp. 

CIRCLE 406 ON READER CARD 
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NEW/USED EQUIPMENT 

Calllomlll lloatr»-A Reliable Souroe 
ForBuyingAndSellingOECEquipment. 

California Boards is one of 

the largest distributors of new and DEC• refwblshed secondary and after-
market equlprnet'd-our customers 
rely on our huge inventory of 
options, upgrades. terminals, 
modems, modules, spare kits and 
other hardware. 

California Boards is one of 
the nation's largest buyers of used 
systems and peripherats-oor 
customers rely on us to buy the 
hardware they've outgrown. 

California Boards has one of 
the nation's largest and most 
comprehensive test facilities-our 
customers rely on the fact that 
our entire inventory of unused 
and used/refurbished hardware is 
tested and certified operational on 
our own test beds. 

California Boards customers 
rely on our educated staff for 
1111 their computer needs including 

=::-.-=· S't':STEMS California Boards IS prompt-
our customers rety on our quick AND PERIPHERALS 
response. Whatever the need. 

For more information, call or• PURCHASE 
write: Catifomfa Boards • SALES 
~ = • INSTALLATION 
(213) 542-3000 • OE-INSTALLATION 

Fax (213) 542-4294 • MAINTENANCE 
Telex 6502240619 • PRINTER DEPOT REPAIR 

WE DOIT ALL 

California 
Boards 
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•We do more than Lease. 
•We sell new and off-Lease DEC equ ipment. 

•Call us with your equipment needs-complete 
configurations or simple add-ons. 

•We offer excellent service and competitive 
prices. 

VAX • MICROVAX • PDP11 

DEC W/P • TERMINALS • PERIPHERALS 

SPECIAL: NEW VAX 8530'5 

Buy • Sell • Lease • Trade 
• COMPLETE SYSTEM INTEGRATION • 

Call 415/627-9682 
415/627-9692 

Fax: 415/627-4313 
733 Front Street 

San Francisco, CA 
94122 dcJoDlalTAL 

OEALERS 
ASSOCtATIOlll 

For the best of service, 
when you buy or sell DEC* equipment, 

call New York Computer Exchange. 
You will receive prompt, up-front, direct answers 

combined with a willingness to serve your interests. 
We believe that extra care and service leads to 

long term, headache-free business relationships. 
TOLL FREE: (800) 645-9109 

CURRENT DEC* SPECIALS 
1173-BE OHU11-AP LA12X-AL RA82-AA 
11 84-BA OLV11-J LA120-BA R054-AA 
11750-FA OMF32-LP LA120-RA RK07-PA 
11780 OW780-AA MS1 1-PB RL02-AK 
BC26V-50 OZ11-A MS86-BA RLV12 
Cl780-AA OZ11-0P MS630-BB AMOS-AA 
CS1 1-F OZ11-E MS630-CA RQOX3-AA 
001 1-CK H71 12-A MS750-CA TKSO-AA 
0011-0K H9602-HA MS780·FO TK70-AA 
OE LUA-AA KOJ11 -AB MS780-JA UOASO-A 
OE UNA-AA KOJ11-BB MSV11·QA VT1 00-AA 
OH630 Q2-Q5 KT24 RA81 -AA VT220-B 

Only a partial list of our fully warranteed equipment for sale. 
If you don't see what you need, please call . 

CASH PAID FOR YOUR EXCESS NEW AND USED HARDWARE. 

New York Computer Exchange, Inc. 
Corporate Offices ~ew England Sales Office 
130 Gazza Boulevard ~ 40 Beach St ., Suite 105 

Farmingdale, NY 11735 !le Manchester, MA 01944 
FAX: (516) 752·9202 ® FAX: (617) 526-8293 
(516) 752-8666 (617) 526-8259 

ck::::k) Telex: 146012 _!~~ 
~~°!.~~.,. *DEC 111 registered trademuk of Di ital Equipment Corp. •i-n-
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The First Choice Reference 
Service of Professiona I 
Computer Hardware 
Buyers ... Worldwide! 

It Costs You N othing! 
Learn first hand why more and more industry 
professionals rely on DIGITAL DIGESTforthe latest 
a nd most comprehensive computer hardware 
listings. 

• Just about every piece of DEC and compatible 
used equipment available from any dealer is listed 
and updated daily. 

• Tens of thousands of non-IBM hardware items are 
organized with prices. contacts and phone 
numbers. 

• Acclaimed the most definitive Reference SeNice for 
Computer Hardware Buyers ... anywhere! 

diaital 
~J.~§.t Largest & Best in the Industry! 

C T F 
SeeUsatDexpoSpringBooth#437 

Gii 011 ree! AskRayorDon 

1 800 962 7009 ct:b::::._ A~out our Risk Free 
• • • Trial Program 

312/390•7000 CIRCLE 482 ON READER CARD 

DEC EQUIPMENT 
when you need DEC equipment, come to Meadowlark. 

We can give you quality, service, dependability, guarantee 
equipment, and the best prices! ! 

What more can you ask for?? For example - in stock now: 

8530 New, w 9 mo paid lie ..........•................... call 
8200 Used .. . . . ... . .. . .... .. ........................... call 
DV360T2AA New, MVAX 3000 . . . . . . . . . . . . . . . . . . . . . in stock 
PRO 380 New, w disk .................. . .. exceptional value 
Vaxstation II GPX New, MVI I in BA 123 ...... unbeatable price 
KA630 New, in DEC box .. . ............................. call 
MS630-CA New, 8 MB DEC .... . ...... .. ...... . . . . . .. $2200 
TKSO-DA New, Tabletop TK50 . . . . . . . . . . . . . . . . . . . . . . . $3000 
TQKSO-AB New, ctrllr for TK50 . . . . . . . . . . . . . . . . . . . . . . . $895 
RQDX3 New . ..... . .......... . ...... .. . . . . ........ . . $1500 
VAX750XA-AE Used , 64K chip .. . .....•. . . . . . .. . .. ... $5000 
VT100-AA Used .... ... . . ............... . ........ .. ... $150 
DECSA-DA Used, 32 line term . server . . • . . . . . . . . . . . . . $8500 
DECSA-CA Used, 16 line term . server .. .. ............ $6500 
Cl750-BC .......... . .... . ............. . .......... . ... $6000 

MEADOWLARK ENTERPRISES 
617-777-4666 

37 High St reet 

Danvers, MA 01 923 

CIRCLE 445 ON READER CARD 

800- DEC- DLER 
FAX-617-777-8433 

ddo DIQITAL 
DEALER& 
A880CIA.TION 

MR I C(J/itPl 'TER .. S~ 
Performance Enhancement Products 

USl/HSR 

PEP-70 

PDPll-SEP 

NEW AND USED 
DEC* EQUIPMENT 

Buy • Sell • Lease 

1520 N.W. 65th Avenue, Suite 2 
Ft. Lauderdale, FL 33313 

1 (800) 992-6340 
In FL (305) 587-7464 
CIRCLE 409 ON READER CARD 

• V 4.2 - Fully Compatible With PC Version 
• All-In-One Integration - Exchange DOC with EDT 

& WPS, Electronic M ail 
•WP OFFICE - Calender, Scheduler, Phone Book, 

System Shell 
CORPORAT E tilSCOUNTS 

SPECIAL GOV'T, EDUCATIONAL AND CLUSTER PRICES 
SOFTWARE LEASING 

ORDER YOUR DEMO TODAY 

EDITECH 
3 10 Madison Ave, Suite 2008 

New York, NY 10017 

(212) 661-7178 
(212) 949-9143 

Authorized WORDPERFECT & DATABIUTY DEALER 

CIRCLE 408 ON READER CARD 
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NEW/USED EQUIPMENT 

DEC™ USERS-

GET THE EFFICIENCY ADVANTAGE! 
We'll Fix Your RX50 Faster, Better & For Less-Or Your Money Back! 

RX 50 FLOPPY DRIVE REPAIR 
120 DAY WAllRANTY 

$79gf! 8 
(Includes all parts/labor and 3·day turnaround) 

Efficient Field Service is committed to making the repair and 
maintenance of your RX 50 as easy for you as possible. Special 
test equipment, comprehensive diagnostics and highly 
experienced personnel allow us to offer the best terms In the 
world-bar none! 
Gain the Efficiency Advantage for all your other DEC repairs, 
too. Hundreds of DEC users from business, government and 
academia already benefit from savings of up to 50%. Efficient 
Field Service gives you the quality, personal attention and 
rapid turnaround you need to keep your system up and 
running-for less! 

For Immediate attention Include your purchase order and ship to: 

llJ Efficient Field 
Y Service Corp. 

11 School St., North Chelmsford, MA 01863 

OR CALL 800·257·4745 (In Mass call 617·251-7800) 

DEC is o registered trademark of Digital Equipment Corp. 

When you need repairs 
or maintenance on: 

• TK SO·s 
·RA 81's 
• VAX750 
·Micro VAX 
· LSI 1123173 
·PDP 11 
· PDPS 

CALL EFFICIENT 
FIELD SERVICE! 

LP25/26/27 
PRINTERS 

REMANUFACTURED PRINTERS DIRECT 
FROM THE ORIGINAL MANUFACTURER 

D Dataproducts. Call Today 
(818) 888-4488 

Ext. 650 
Resale Department 

NEW for PRO 300 
• NEW AFFORDABLE MEMORY 

BOARDS for PRO 350 I 380 

•DISK DRIVES - BIG & FAST 
for P/OS V2 llnd V3 

•RAM- DISK SOFTWARE for 
Micro/RSX, 1 lM(+) & P/OS 

Cllll ( 41 SJ 420-9579 
Proto Systems 

1238 Josephine St 
Berkeley, CA 94703 
RSX, P/OS &. PRO are trademarb 
of Di9ital Eq uipment Corporation 
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CIRCLE 483 ON READER CARD 

DEC EQUIPMENT * Immediate Delivery * Fully Guaranteed * Lowest Prices 
ESS COMPUTER INC. 

127 W. MAIN 
WEST FARGO, ND 58078 

''' 701-282-8380 

30-DA Y WARRANTY 
OVERNIGHT DELIVERY 
LKDJ·A ... ... . 14-KEYPAD NUMERIC U..36 ...... $75 
lP05-WA ....... 230LPM DRUM PRINTER ...... 750 
lP08-N ....... lPOI & LP02 CONTROLLER ....... 450 
LPDB·P ...... MOOULES ONLY SPARES KIT ..... JOO 
lP10-A/0 ...... MODULES DNL Y SPARES...... 550 
LP15 ........ MOOULES DNL Y SPARES KIT.. ..... JJO 
LPV11 ..... MI027 PRINTER CDITROlLER ..... 200 
LQP8-EA ....... Mil&& LOP l/F MODULE....... 200 
LQP78 ........ LQPOI & CABLE TO WT71 ..... .. 625 
LQP01-AA ......... PRINTER 45CPS LOP ....... .. 650 
LS01-EA ...... CENTIOI 132COL PRINTER ..... 550 
lS8-E.. ... Ml342 W/ CENTRONICS PRNTR .... 700 
lS120 .... 54-11023 LOGIC BOARD SPARE... 220 
L TJJ-DC ......... ASRll FRICTION FEED ........ 250 
l T35-CC ......... KSRlS FRICTION FEED.... ... .. J50 
ME11.. ....... G1 IO,G231 ,H214 SPARES .. .. .... JOO 
MF11-LP ..... I KW CORE W/ BACKPLANE... . 100 
MF11-U8 .... 32KW CORE W/ BACKPLANE ... J75 
Mf11-UP ..... 16K CORE W/BACKPLANE .. ... 275 
MF11-UR .... 32KW CORE W/ BACKPLANE .. 625 
Ml8-EN .... ..... MS47 BOOT FOR RKl·L.... J80 
Ml8-EP .......... MS47 BOOT FOR RXOI ..... .. .. J75 
MJ11-A ..... Mll47 MEM CONT MODULE... .. 580 
MJ11-AM ..... 16KW G23S,Gll4,H217-C .... 450 
MJ11·8M ...... 32KW G236,Gll6,H224 .... .. 850 
MM11 -CP ....... G651 ,H221 IKW CORE.. .... J80 
MM 11-0P ..... G652,H222 16KW CORE ..... 600 
MM11-E .. GI02 ,Gt0l,G225,G226,H20l,M121 120 
MM11-F Gt02,GI03,G225,G226,H20l ,M1210 150 
MM11-l... . G110,G231 ,H214 IKW CORE ... 180 
MM11-M ..... G110,G231 ,H213 4KW CORE .... $80 
MM11-S .... G110,G231 ,H214 IKW CORE...1180 
MM11-U .. GI 14,G23S,H217D,Ml293 llK J75 
MM I I-UP .. 32KB CORE SPARE MODULES 450 
MMVI 1-A ...... H223/G6Sl 4X16 CORL... 240 
MM8-AA .......... IKW CORE POPI-A ........... J50 
MM8-A8 .......... 16KW CORE POPI-A .......... 750 
MM8-E... ........... 4KW CORE POPl-E .............. $80 
MM8-EJ ............ IKW CORE PDPl·E.. ......... IJ50 
MM8-IA ... 4KW X 12BIT MODULES ONLY ... 120 
MRI l-08 .... M792-YE BOOTSTRAP LOAD ... 180 
MR78-BC ... WORD PROC ROM FOR WP71 .. 180 
MR78-80 WORD PROC & COMM OPTION 220 
MRl6-Sl .. Ml703,Ml70S PARALLEL 1/ f... J20 
MRVI l-AA ......... M7942 4K I 16 ROM """"180 
MSI l-FP .... M714HD 1K MOS MEMORY .... 70 
MSI l-JP ..... M7147J 16K 1 11 BIT RAM ..... 90 
MSI I-KL ........ M7914 64KB MDS .......... SJ20 
MS8-AA ..... Mll11 -YA IK RAM MEMORY .... $90 
MS8-AO .. Mlll l·YD 4K RAM POPl·A... .. $220 
MS780-0C ... Ml210 64K MOS MEMORY .. $380 
MSVI 1-8 ...... M79« 4K, 16 BIT RAM ....... $70 
MSVI I-CO ... Ml9SS l&K x 16 BIT R.\M ... 1220 
MSVI I-DC . MIO« 16K, 16 BIT RAM ... 220 
MSVI 1-00 .. MIO« 32K, 16 BIT RAM ... 250 
MXVI I-AC ....... Ml047 ma. 2 l/F ....... $375 
MXVI 1-A2 ...... ROM SET TO MXY1 IAC ....... $80 
NCI 1-AA ...... l/F TO GAMMA CAMERA ...... 850 
NNOl-8 ....... ADC TRANSFERS SPARES ....... 650 
NP03-LA ..... 2-ADC SPARES MODULES ...... 750 
PC01 ........... .. ROR/ PUNCH W/0 l/F .... .. ...... 450 
PC05 ............. ROR/ PUNCH W/0 1/F ............ 700 
PC11-E ............ M7110 1/F MODULE ........... 250 
PCIXX-BA .... RAINBOW GRAPHICS OPT .... 375 
PC8E... ...... READER/ PUllCH WITH 1/F ......... 850 
PCB-EA .. Ml40 RUDER/ PUNCH 1/F ONLY 250 
PDP8-A-400 ... CHASSIS I SUPPLY ONLY ... 350 
POPl-E... .... CHASSIS & SUPPLY ONLY ....... 420 
POPB-1... ..... CHASSIS I SUPPLY ONLY ........ 320 
POP8-l... ..... CHASSIS & SUPPLY ONLY... ..... 220 
POPll-M .. .. ... CHASSIS I SUPPLY ONLY ....... 360 
PDP1 1-03 ... .. CHASSIS & SUPPLY Diil Y ..... 420 
PDP11-04 ...... CHASSIS I WO SUPPLY ...... 220 
P0P11-05 ..... CHASSIS I SUPPLY ONLY.. ... 520 
PDP11-10 ..... CHASSIS I SUPPLY ONLY.. ... 320 

No p•yments due for 10-DAYS to 
give you time to inst•// •nd test 
our sp•res. Telephone orders 
•ccepfed. (We •lso DROl'-SHll' 
directly to your customers under 
your n•me ii needed.) S•me d•y 
shippinf. on most items. No extr• 
ch•r1e o expedite orders. M•nr. 
more sp•res •nd options •re listeil 
in our new 1986 40:P.•1e c•t•log. 

CALL TODAY? 
1-(800)443-6400 

(In 1•••• C•ll: (214)218-4031) 

FEDERATED CONSULTANTS 
1306 COUNTRY VALLEY 

GARLAND, TX 75041 

CIRCLE 410 ON READER CARD 
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NEW/USED EQUIPMENT 

Why take 
chances? 

When buying or 
selling used 
equipment in the 
DEC* marketplace, 
look for a dda 
member - your assurance 
of a reputable dealer. 

For membership and 
other information call : 

313/475-8333 

ddoDIGITAL 
DEALERS 
ASSOCIATION 

107 S. MAIN STREET • SUITE 202 
CHELSEA, MICHIGAN 48118 

CIRCLE 447 ON READER CARD 
*DEC is a registered trademark of Digital Equipment Corpora tion. 

~ DIGITM COMPUTER 
l!L!J.:1 EXCHl>-NGE INC 
27773 Industrial Blvd .• Hayward, CA. 94545 

Call (415) 887-3100 
FAX (415) 887-5590 TLX 709536 

••••••••••••••••••••••••••••••••••••••••• 

VAX TIMESHARING 

• 5 Dollars Per Connect Hour 

• Local Network Dial-In Option 

• Tape/ Media Storage Vaults 

• Consulting and Software 
Development 

Accountant 11 Financia l Applica­
tions: O/ E & Inventory, A/A, A/ P, 
G/L, Payroll 

B USI N E SS SOLU TIO N S I N C 

701 Seventh Avenue. Sui te 9W 
New York. NY 10036 

212-221-2517 

We Still Support 
PRO 350/380, 

DECMATES& 
RAINBOWS 

Systems & Upgrades 
Printers, (Too) 

LA50 LA100 LA210 
LQP02 LQP03 LN"03 

item, inc. 
5510 Cherokee Ave. #320 

Alexandria, VA 22312 
800-367-4836 or 703-941-1860 

F a x 703-354-2329 

d-~ 
f/KULT/TAON/CS fNC. 
" THE FIRST NAME IN SECOND SOURCE " 

BUYS - SELLS - LEASES 
NEW & USED DEC® EQUIPMENT 

VAX COMPUTER SYSTEMS, PERIPHERALS 
DISK & TAPE DRIVES, MEMORY 

MICRO VAX II 

IMMEDIATE DELIVERY llllD"'D"~D ™ SAVE up ro 
ON 90% OF ALL ~ ~ U~ 50% OFF 

DEC ITEMS! MFG'S LIST PRICE 

MULTITRONICS INC. 
340 Manley Street 

W. Bridgewater, MA 02179 
TELEX 517030 

FAX MAC HINE #61 7-584-8 172 

Call Today For a Quote 
WITHIN MA (617)584-2800 

OUTSIDE MA !(800) BUY-A-VAX 

Reg 1s1ered 1raoema1ks ol D19 1tal Equ1pmen1 Corpora1 1on 

OIEAU:AS 

~ 
(Ciimputer enhancements, inc. 

1 ddo~"" ASSOCIATION 

MAY SPECIALS 

PDP 11X44-DA . ... .. . $4500.00 VAX11 /730-CA, 
RA81-CA ... . . . .•.. . . $9500.00 VMS 4.2 .. ... . . . .. . . . $2900.00 
RD53-DA ........ .. .. $1750.00 VT220-E2, F2 (NEW) . .. $475.00 
RQDX3 . ........ .. .. $1350.00 VT320-E2, F2 (NEW) . . . $525.00 

BA11-SA . . . . . .. ... . . . $750.00 

We pay cash for your used equlpmentl 

5008 West Linebaugh Ave. Suite 56 
Tampa, Florida 33624 

SOFTWARE 
MfJrMsl 

,/rjr 

PROJECT 
SCHEDULING 

GRAPHICS 
BARCHART AND 

NETWORK DIAGRAMS 
ASA- P.O.Box 3397, 
Church Street Station, 
New York, NY 10008. 
Tel : (212) 321 • 2408 

,_ fiYvH//y ,;,,, /"'!¥t-;11w1(H1 ,t/ ' 
/Jrf1 l'C'I /lll"ll/9 '-'/111.WI .1·1/ll 'l ' (<)Qi) . 

(813) 968-5533 
FAX (813) 264-0280 

This 
publication 
is available~ 
in microform\ : 
from 
University 
Microfilms 
International. 
Call toll-free 600-521 -3044. Or mail inquiry to: 
University Microfilms In ternational. 300 North 
Zeeb Road. Ann Arbor, MI 46106. 
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CALENDAR BY KIMBERLY SCHULZE, Associate Editor 

IN THE SPOTLIGHT 
A half-day workshop 

covering the security as­
pects of VAX-to-Macin­
tosh networking is one of 
the highlights of Comput­
er Security Institute's 
"Two Computer Security 
Conferences in One" for 
DEC and IBM users. It 
is being held June 
13-15 at the Marriott 
Crystal Gateway in 
Arlington, VA. 

The conference ad­
dresses the security con­
cerns of three groups-us­
ers of DEC systems, users 
of IBM systems, and users 
of both DEC and IBM sys­
tems. A heavy emphasis 
will be placed on network 
security, including a ses-

JUNE 
1-3-Data Communica-
tions Network Design and 
Optimization; Detroit; con-
tact the Institute for Ad-
vanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, MN 
55108-5299,800-638-6590; 
also June 20-22 in San 
Francisco. 
1-3-Using a Data Base in 
a Distributed Processing 
Environment; San Francis-
co; contact the Institute for 
Advanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, MN 
55108-5299,800-638-6590; 
also June 13-15 in New York. 

5-8-Expert Communica-
tion 88; San Jose, CA; con-
tact the Graphic Communi-
cations Association, 1730 N. 
Lynn St., Ste. 604, Arlington, 
VA 22209-2085, 703-841-8160. 

6-8-Evaluating and Im-
plementing Local Area 
Networks; Los Angeles; 
contact the Institute for Ad-
vanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, MN 
55108-5299,800-638-6590; 
also June 27-29 in Atlanta. 

sion featuring a live dem­
onstration of new Ether­
net enhancements. Other 
highlights include ses­
sions on comparing and 
integrating security in 
DEC and IBM systems; 
workshops on security for 
UNIX, XENIX, VAX/ 
VMS, MVS, and VM sys­
tems; DEC's TEMPEST 
program (for controlling 
electromagnetic emana­
tions); "mandatory secu­
rity controls" as defined 
by the Department of De­
fense; and the security 
and audit experiences of 
Bankers Trust Co., the fi­
nancial world's largest 
DEC user. 

You can choose six 

6-8-Voice/Data Integra-
tion and ISDN; Denver; 
contact the Institute for Ad-
vanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, MN 
55108-5299,800-638-6590; 
also June 20-22 in S-an 
Francisco. 
6-10-Strategic Planning 
for Database/Logical and 
Physical Design for 
RDBl\fS Featuring DB2 
Case Studies; Toronto; con-
tact Digital Consulting Inc., 
6 Windsor St., Andover, 
MA 01810, 617-4 70-3880. 
7-9-Information Engi-
neering: Disciplines for 
Building Data Sharing 
Systems; Boston; contact 
Digital Consulting Inc., 6 
Windsor St., Andover, 
MA 01810, 617-4 70-3880. 
8-10-SNA-IBl\f's Sys-
terns Network Architec-
ture; New York; contact the 
Institute for Advanced Tech-
nology, Registrar (ETCIAT), 
1450 Energy Park Dr., St. 
Paul, MN 55108-5299, 800-
638-6590; also June 27-29 in 
San Francisco. 
9-10-Connectivity for 
Personal Computers; Los 
Angeles; contact the Insti-
tute for Advanced Technolo-

workshops-any two from 
the 13 offered each day. 
Every workshop is given 
twice, so you shouldn't 
have too much trouble 
with the struggle over 
which seminars to attend. 
Because so many compa­
nies have multi-vendor in­
stallations, you will have 
unlimited crossover privi­
leges between the IBM­
specific, DEC-specific, 
and IBM/DEC hybrid 
workshops. Optional full­
day security seminars will 
be offered Sunday, June 
12th, and Thursday, June 
16. And on Monday, you 
can even take a ($28) twi­
light champagne tour of 
Washington. 

gy, Registrar (ETCIAT), 
1450 Energy Park Dr., St. 
Paul, MN 55108-5299, 800-
638-6590; also June 30-July 1 
in Atlanta. 
13-15-1\ficro-to-l\fain-
frame Links, PC Networks 
and Connectivity; Chicago; 
contact the Institute for Ad-
vanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, MN 
55108-5299,800-638-6590; 
also June 29-July 1 in Minne-
apolis/St. Paul. 
13-15-Relational Data 
Base l\fanagement Sys-
terns: A Comparative Anal-
ysis; Washington, DC; con-
tact the Institute for 
Advanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, 
MN 55108-5299, 800-638-6590. 
13-15-Two Computer Se-
curity Conferences in One; 
Arlington, VA; contact the 
Computer Security Institute, 
360 Church St., North-
borough, MA 01532, 
617-393-2600. 
14-17-Data Communica-
tions: Components, Sys-
terns, and Networks; Chi-
cago; contact the Institute 
for Advanced Technology, 
Registrar (ETCIAT), 1450 

Energy Park Dr., St. Paul, 
MN 55108-5299, 800-638-6590; 
also June 28-July 1 in 
Pittsburgh. 
15-17-Building Expert 
Systems-Applied Artifi-
cial Intelligence; Chicago; 
contact The Institute for 
Professional Education, P.O. 
Box 756, Arlington, VA 
22216, 703-527-8702. 
15-17-Data Communica-
tions and Information Sys-
terns Security; Atlanta; 
contact the Institute for Ad-
vanced Technology, Regis-
trar (ETCIAT), 1450 Energy 
Park Dr., St. Paul, 
MN 55108-5299, 800-638-6590. 
20-22-Expert Systems and 
Artificial Intelligence 
Symposium; Chicago; con-
tact Digital Consulting Inc., 
6 Windsor St., Andover, 
MA 01810, 617-470-3880. 

22-24-Aligning l\fIS With 
Business Goals; Washing-
ton, DC; contact The Insti-
tute for Professional Educa-
tion, P.O. Box 756, Arlington, 
VA 22216, 703-527-8702. 
23-24-Systems Applica-
tion Architecture; Boston; 
contact Digital Consulting 
Inc., 6 Windsor St., Andover, 
MA 01810, 617-470-3880. 
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MAKING 
EVERYTHING FIT 

CABLING FOR FUN 
AND PROFIT 

COGNOS TAKES A 
POWERFUL LEAP 
INTO THE PC 
ARENA 

PLUGGABLE 
OBSCENITIES 

IT EVEN DOES 
ENVELOPES 
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Bus STOP 
Software vendor Computer Associates International Inc. (Garden City, NY) is on a 

marketing blitz announcing its commitment to the DEC marketplace. Coupled with the 
introduction of Masterpiece/ ABS (Advanced Business Software), a modular line of 
financial software for VAX/ VMS systems, the 12-year-old company outlined a 
multiple-level strategy that focuses on distinct levels of user sophistication, avoiding 
what Robert W. Mendyk, the company's national marketing manager for DEC VAX 
application products, calls a one-size-fits-all approach used by other software vendors. 
And, what the heck, we like their television ads . . .. 

Everyone talks about the idea of having a homogenuus method of integrating 
diverse network cables, but very few do anything about it. One company, Cabletron 
Systems Inc. (Rochester, NH), has come across with a good idea that it calls the Multi­
Media Access (MMA) Center. This nifty box has from two to eight card slots that can 
support unshielded twisted pair, fiber optic, RG-58 coax, and standard AUI transceiver 
cable connections. The nice thing about the MMA is that it can be configured as a 
wiring closet . .. that may make your wiring stand a little taller or at least vertical. 

If you've grown to know and love Power House, Cognos Inc.'s (Ottawa, Ontario) 
fourth-generation language, brace yourself. The power of Power House is now at your 
disposal on an IBM PC/ AT or compatible 286/ 386 machine. The introduction of 
Power House PC catapults Cognos into the PC workstation market. But can 
Power House PC live up to the reputation established by its minicomputer-only big 
brother? Cognos thinks so. The company claims that Power House PC includes all the 
standard Power House modules and more: data dictionary, dictionary reporter, screen 
design and data input program, volume transactions processor, and report writer. The 
company also claims that Power House PC lets you use your PC to run more time­
consuming operations. This means freeing up the more expensive CPU cycles on mid­
range machines. Sounds impressive. Move over big brother. 

Just when we thought we had covered the landscape of pluggable disk drives (see 
"Quick-Disconnect Subsystems: The New-Generation Disk Packs, StorAGE, page 8, 
April 1988), IBM announced its Model 6156, available this June. The Portable Disk 
Drive is for attachment to certain models of the PC/RT. The 6156 Model 001 can 
receive one IBM 114-Mbyte (formatted) module while the Model 003 accommodates two 
modules. Both models have internal universal power supplies; their operator interface 
includes a power on/off switch, a module latching mechanism, and a drive-ready 
indicator. Pricing seems almost obscene, however. The Model 6156 is $4,595 and the 
Model 003 is $5,095, which includes one 114-Mbyte module. Additional modules are 
available at $3,895. An $850 adapter card, functionally equivalent to an enhanced small 
device interface adapter, attaches the subsystem to the RT. 

IBM thus joins the several manufacturers offering the advantages of removability 
by making a Winchester drive pluggable. The product is rumored to be the same basic 
mechanism as the 115-Mbyte disk drive sold with the PS/2 Models 60 and 80. 

Dataproducts validated the ad hoc standard status of PostScript, the page 
description language from Adobe Systems (Palo Alto, CA) when it rolled out its 
newest, fastest laser printer, the LZR 1260. In its roll-out of the 12-page-per-minute 
printer, Dataproducts touted its speed and the fact that it offers "true" PostScript, not 
one of the clone products that have been popping up in increasing numbers, noting that 
Adobe invented PostScript and that clones can't match it in quality. Hewlett-Packard 
LaserJet+ emulation is available for printing non-PostScript software. Its triple 
interface-RS-232, AppleTalk, and Centronics-makes the printer useable with 
virtually any computer. A particularly attractive feature for its targeted office and 
commercial markets is an optional, high-capacity envelope feeder . 



MSCP Compatible Controllers and Subsystems For 
MicroVAX, MicroPDP-11, LSI-11, PDP-11, VAX. 

CQDlOO (Q-Bus), CD U600 (Unibus) -
A cost effective disk subsystem that consists of on-board 
3V2 inch drive(s) and an MSCP compatible controller. 
Formatted Capacity: 20MB-140MB/drive. 

CQD300 (Q-Bus) -
A high performance dual wide MSCP disk controller 
that interfaces up to two ESDI drives with 15MHz 
transfer rate. 

CQD200 (Q-Bus), CD U700 (Unibus) -
An intelligent SCSI host adapter that offers the best 
solution to bridging between DEC MSCPrfMSCP 
protocols and SCSI magnetic disk, magnetic tape and 
helical scan cartridge tape. 

Disk Drives Supported: CDC, CENTURY, CONNE R, FUJITSU, 
MAXTOR, MICROPOLIS, PRIME, RODIME. SIEMENS . 

Tape Drives Supported: EXABYTE <2.3GBl, ARCHIVE, CA LIPER, CDC. 
FUJITSU , KENNEDY , WA GTEK ... 

All the above controllers feature a user-friendly 
on-board utility for formatting and configuration. 

..-.. , CMO For more information or to order ca ll: 

- - - TECHNOLOGY:. 1-800-4-CMD-TEC 
~INC. CIRCLE 471 ON READER CARD 11·800·426·3832) 

385 1 South Main Street • Santa Ana, California 92707 • (7 14) 549-4422 • FAX: (7 14) 549-4468 

DEC. MSCP. MicroVA X, MicroPDP-11. LSI 11 , PDP-I I, Q-Bus. Um bus are trademarks of D1g1tal Equipment Corporat ion Q-Card. U-Ca rd are trademarks of CMD Tec hnolo!,')', Inc 



Highest Density, Lifetime Warranty, First to Market . 
. . . It must be Clearpoint. 

The MV3000 
From the largest manufacturer of work­
station memory comes the MV3000, the 
best package of memory for the Micro­
VAX or V AXstation 3XOO. Backed by 
a company committed to innovation, 
competitive pricing and unparalleled 
support, the MV3000 delivers: 

+ Innovative Technology -
Using a custom gate array design, 
Clearpoint packs a full 32 or 16 
megabytes of memory onto the 
MV3000 boards using state-of-the-art 
one megabit DRAMs. 

+ Pricing Economy -
With either a cost-effective 8 MB 
design or the innovative 16 or 32 MB 
package, the MV3000 offers the best 
pricing for the best package. 

CaU Clearpoint for specifications on the 
MV3000. 

See us at DEXPO/Spring-Booth #308 

Clearpomt 1s a registered trademark of C learpoml Research 
Corporation. DEC, VAX, MicroVAX 3000, VAXstauon 3000, 
MicroVAX 2000, MicroVAX II are trademarks of Digital 
Equ1pmenc Corporat ion. 

Unconditional Lifetime 
Warranty 

Clearpoint delivers reliabifity. With 
the strictest testing and burn-in in the 
industry, C learpoint confidently offers a 
lifetime warranty. Then backs it up with 
a 24-hour Repair/Replacement policy, 
24-hour-a-day product support and an 
800 service number that gives you a 
warranty with teeth. 

Guaranteed Buyer 
Satisfaction 

Need the best memory solution for all 
your in-house systems? Clearpoint works 
for long-term satisfied customers, not just 
short-term sales. With comprehensive, 
user-friendly documentation, trade-up 
credits and competitive pricing, 
Clearpoint guarantees buyer satisfaction. 

CLEARPOINT 
CIRCLE 472 ON READER CARD 

Get the DEC, Compatible Facts: 
MVZRAM (for the MicroVAX II) : Up to 
16 MB on a board. 

MV2000 (for the MicroVAX 2000): At 16 
MB/board, you get MicroVAX II perform­
ance - at half the cost! 

VXR8800 (for the VAX 88XX, 8 7XX and 
85XX Series) Available in 64, 32 and 16 
MB boards. 

VXR8600 (for the VAX 86XX Series) 
Doubles the original slot capacity to 16 MB. 

VBIRAM (for the VAX 83XX and 82XX 
Series) Offering up to 32 MB per slot, 128 
MB per Bl node! 

Call or write for a 
product brochure, 
the '88 Product aru:I 
Services Catalog, or 
the Designer's Guide 
to Add-in Menwry. 

Clearpoint Research Corp. 
99 South Street Hopkinton, MA 01748 

1-800-CLEARPT (617) 435-2000 
Telex : 298281 CLEARPOINT UR 

EUROPE Clea'fJO<nt Eumpe B.V. Tel. 31-23-273744 
CANADA Clearpomr Cannda 416-620-7242 

JAPAN Clearpoinr Asw 03-ll 1-9726 

1f m'\I memorv serves me right ••• It must be Clearpoint! 


