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(5) Greater-than sign (» If a RUNOFF command of "FLAG UiIDEX" has been 
given at the beginning of the source file, then a greater-than si.gn (» placed 
immediately before a word will place that word in the index buffer memory. At 
the end of the source file, a command of "00 INDEX" will produce an index 
section, where all indexed terms are sorted in alphabetical order cmd each with 
page reference. 

(6) Exclamation mark (1) This character marks the �t�~�i�n�n�i�n�g� of 
comments or the end of footnote lines. 

(7) Semicolon (i) This symbol indicates multiple commands. 

(8) Underscore (_) The above listed special characters are 
recognized by RUNOFF for having certain special control functions. Hence, these 
special characters will not be reproduced in the output. If a special character 
is to be reproduced as it is, its control function may be temporarily disengaged 
by placing an underscore () in front of that character. For example, 
"MP Stores" and "A &P Stores" will be reproduced respectively as "AP Stores" 
and "MP Stores". The underscore sign can also be used to specify -its own 
reproduction. For example, a ( ) and a ( ) text will be reproduced as ( ) 
and (_) respectively in the output. -- -

Examples: The following shows the functions of special characters and 
their effect on the output: 

�~�~�:�~�t�e�r�N�~�;�~�~�~�:�:�:�:�-�-�-�- --
. �f�-�T�=�~�c�o�m�p� .. u .. t.-e-r.i.z:d &Tomog r aphy 

�~�&�,�\�&� [&RUNOFF\& 

!. r.c- . . 

\ 
\\ 

# 

�I�~�U�N�I�T�E�D� �~�s�r�A�T�E�S� 

�I�~�~�U�N�I�T�E�D� STATES\ \ 

1.oc 
�~�R�I�C�A� 
r\\MERICA 

fro W. Sze 
IT.#w.#sze 

L#Footnote: 
I#Footnote: --... �-�-�r�-�-�-�-�~�-�-�~�~�.�~�~�~�-�-�.�~� 

< .FLAG CAPITALIZE 
If numberl<number2, 
If numberl <number2, 
If <numberI_«umber2, 

'-------'------------_ ... __ ._-

7.13 Selected RUNOFF Switches 

RUNOFF OUtput 

Nth derivative 
�C�~�o�m�p�u�t�e�r�i�z�e�d� l'omography 

United States 
UNITED STATES 

AMERICA 
America 

T. W. Sze 
T. W. Sze 

#Footnote: 

Footnote: j --. -- ---.- -- .--- -_.-.. --.--.-.-

If numberlNUMBER2.r 
If numberl<number2, 
If NUMBERl <NUMBER2, 
------------

The switch is an optional part of the RUNOFF execution command string: 

Output Spec = Input Spec/Switches 
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The switches are indicator~, each consisting of a slash and a keyword, plus an 
optional argument. These switches are used to set or select program options. 
Many switches perform similar functions as the RUNOFF commands for setting or 
selecting modes and formats. In these cases, a switch would have the same 
effect as including a RUNOFF command at the beginning of the source file. Thus, 
if the function of a switch is already specified by either the default 
conditions or by specific commands in the source file, that switch would be 
superfluous. Therefore, the usefulness of a switch is to augment a source file 
for those functions not specified or different from the default conditions. 
Therefore, the function of a switch should be regarded as setting an initial 
mode or condition. Whether that initial mode or condition will hold for the 
entire output depends on whether that mode or condition will be revised by 
commands downstream in the source file. 

A selected group of RUNOFF switches are tabulated next: 

Switches 

/NOAUI'OPARAGRAPH 

/CASE: IDWER 
/CASE:UPPER 

/OOWN:n 

/LINES:n 

/PAUSE 

/RIGHT:n 

/SEIJjENCE 

I 

Functions 

A leading space in column I initiates format for 
a new paragraph. 

Turn off auto-paragraph mode. 

Execution starts in lower case mode. 
Execution starts in upper case mode. 
UPPER is the default condition. 

Move down text of each page by n lines. 
Defaul t n=O. 

Initial page size in n lines. Default n=58. 

Pause between pages (to allow paper changes). 

Move to the right text of each page n spaces. 
Defaul t n=O. 

List record number of source file at the left of 
the RUNOFF output. 

/SIMULATE 1 Advance to the next page by form feeds. 

/SPACING:n - Start with vertical spacing setting n.-----------------­
Defaul t n=l. 

-- ----------- ------------------------, 
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A SUMMARY OF RUNOFF COMMANDS 

7.14 A Summary of RUNOFF Commands 

RUNOFF commands fall in four categories: (1) Text formatting, (2) Page 
formatting, (3) Mode setting, and (4) Parameter setting. They are listed below: 

(1) Text formatting commands: 
...-----------,------r-------------------------------

Command & 
Abbrev i at Ion 

.BLANK 

.B 

• BREAK 
.BR 

.CENTER 

.CENTRE 

.C 

• COMMENT 

. FIGURE 

.FG 

.FIGURE DEFERRED 

• FOOTNOTE 
.FN 

• LIST 
.LS 

• LIST ELEMENT 
.LE 

• END LIST 
.ELS 

• INDENT 
.1 

• NOTE 
• NT 

• PARAGRAPH 
.P 

• SKIP 
.S 

Argument 

n 

n 

text 

n 

n 

n 

n 

n 

text 

n,v,t 

n 

Function 

To skip n lines 

To start a new line of output • 

To center the next line around column n/2 

Comment, ignored by RUNOFF execution • 

To reserve a space for an n-I ina figure • 

To defer an n-I I ne figure to this next page If 
there Is no room In the current page. 

To start an n-line footnote . 
( I nput footnote I I nes unt I I "I" in co I .1 • ) 

To start a list of Items with spacing n . 

To start I isting items • 

To end a list • 

To indent the next line n spaces . 

To start an Indented note with the heading 
"text" centered • 

To start a new paragraph. 
Equivalent to: . I n .S v .TP t 

To skip n*spaclng vertical spacings • 
L---________ -'-____ --'-_________________________________ -' 

Table 7.6 RUNOFF Text Formatting Commands 
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(2) Page formatting commands: 

r-----------,-----,---------------------------. 
Command & 

Abbreviation 

. APPENDIX (.AX) 

• CHAPTER ( .CH) 

• DO INDEX (.DX) 

.END SUB PAGE 

.ES 

. F IRST TITLE 

.FT 

• HEADER LEVEL 
.HL 

• HEADER (.HD) 

• INDEX 

• NO HEADER (.NHD) 
• NO NUMBER (.NNM) 
. NO PAGING (.NPA) 
• NO SUBTITLE ( 

. NUMBER APPENDIX 

• NUMBER CHAPTER 

. NUMBER INDEX 

. NUMBER PAGE 

. NUMBER ( . NM ) 

• NUMBER SUBPAGE 

.PAGE ( .PG) 

.PAGING ( .PA) 

. PRINT INDEX 

.PX 

.SUBPAGE (.SPG) 

• SUBTITLE (.ST) 

.TEST PAGE 

.TP 

. TITLE (. T) 

Argument 

n 

case 

n 

n 

n 

ch 

n 

Function 

Start next appendix with rest of I ine as name • 

Start a new chapter with rest of I ine as name . 

Output index with rest of I ine as title . 

Stop subpage numbering 

Include title on the first page . 

Start section at level n(=l to 5); the rest is 
the name. 

Issue "page" in case(=UPPER,LOWER,MIXED,or NONE) 

Insert rest of this I ine in Index . 

Suppress page header . 
Suppress page numbering . 
Stop spl iting into pages • 
Suppress subtitles . 

Set appendix to Appendix n • 

Set chapter number to n . 

Set chapter heading to "INDEX" • 

Resume page numbering at page n • 

Set subpage number to ch (A-z) • 

Start a new page. 

Resu~~ _~~e~~_I_"l.!L~:t_~_P_~g~_~ ___________________ _ 

Start printing the index • 

Use the rest of the I ine as the subtitle • 
~--~.---.. --- .---."- .. _._ .. _--_.-

Skip to a new page if fewer than n I ines are 
I eft. ______________________________________ _ 

Use the rest of the I ine as the title • 
'-----------'-------'-----------------------------

Table 7.7 RUNOFF Page Formatting Commands 



312 CHAPI'ER 7 SERVICE PROGRAMS 

(3) Mode setting Corrmands: 

• NO JUSTIFYING 
.NJ 

stop justifying . 

.LITERAL Treat the fol lowing lines exactly as they 

.LT appear, Including special characters . 

• END LITERAL Terminate LITERAL treatment of text • 
• EL 

• LOWER CASE 
.LC 

.UPPER CASE 

.UC 

.PERIOD 

.PR 

.NO PERIOD 

.NPR 

.FLAG 

.FL 
ch 

Lock in the lower case mode (~~) • 
I 

Lock in the upper case mode (OC)-- -------1 

--I ~~:~~k:w~ . : : ~~~~ after these~u~~;;~t,~"--_-~~_j 
-[StoPt-he P~R' DOmode. I 

I T~~~ (6~~T T ~~ I ~~~~~~i~gL :~N6~~o;~~~E-~~ii~i~~~- ------]--
LOWERCASE,QUOTE,SPACE,SUBINDEX,UNDERLINE, 
UPPERCASE) . 

. ~--~~.--.~------- ,--- ----.-.~ <-'-'--~-'-"----'--"-------~'---

,--~_~_~_; __ :_·~_j_~_A-_LL_~_-~-_---,---__ C_h __ ---'--_~_~~_:_~_:_:_a_~_~e_, :_:_' :_;_~_:_:_::_:_P_t_(_'_I_) _. __ --_ -~---~-~ 
_ .NFL 

Table 7.8 RUNOFF Mode Setting Commands 
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(4) Parameter Setting Commands: 

Command & 
Abbreviation 

• AUTOPARAGRAPH 
. AP 

• NOAUTOPARAGRAPH 
.NAP 

• AUTOTABLE 
• AT 

.LEFT MARGIN 

.LM 

.RIGHT MARGIN 

. RM 

Argument 

n 

Function 

Accept line with leading spaces as the 
beginning of a new paragraph • 

Deactivate AUTOPARAGRAPH . 

Accept lIne wIthout leading space as the 
begInnIng of a new table • 

Set left margIn at nth column. 
on the n+1th column. 

Text begIns 

Set rIght margIn at nth column. Text stops 
at the nth column . 

.PAGE SIZE 
• PS 

n,m Set the page sIze to n lInes by m columns • 

Set vertIcal spacing between lInes as n. 

Set standard setup wIth wIdth of n columns. 

Table 7.9 RUNOFF Parameter Setting Commands 

313 



314 CHAPI'ER 7 SERVICE PROGRAMS 

OPRSTK 

7.15 Introduction 

The DEC System-10 is so designed that a batch job may be submitted either 
in cards at a card reader or by a disk-stored control file at a remote terminal. 
In both cases, the output printouts are returned only at the operating station, 
usually at a line printer, and results of terminal-submitted batch processing 
jobs are not printed at the terminals unless they are done as described in 
Section 7.17. Terminal-submitted batch jobs have serious dra~roacks. On one 
hand, the prime advantage of man-machine interaction is lost~ on the other, the 
turn-around-time is not improved. In the meantime, it retains the high overhead 
of using the time-sharing system, and is therefore more expensive.. However, on 
occasions, submitting batch jobs at a terminal may be the only ~lay to get your 
job done. A user may be located at a remote place when batch jobs are to be 
submitted, and a terminal may be the only input device accessible to him. Or, 
since in general a time-sharing user has a smaller core allocation than a batch 
user, submitting his job as a batch job may be the only way he can run a large 
program. 

DEC System-10 has monitor commands of SUBMIT and QUEUE INP: for 
submitting batch jobs at a terminal. However, at the Universit~of pIttsburgh, 
these two commands are disabled to allow a unification of all queue processes, 
including the batch queue. A service program called OPRSTK (QEeEation StacJ5.er) 
is implemented which replaces the DEC's CDRSTK (Card Reader StackE!r) program. 

To submit a batch job at a terminal, the following steps should be taken 
after the user has signed on at the terminal: 

(1) Create a control file using an editor such as the UPDATE (see 
Chapter 2). Save the file on disk and give it a name with an extension of CTL, 
such as NAME.CTL. 

(2) Run the OPRSTK program by either of the two monitor con:nnands: 

or simply, 

--------------l 
.R OPRSTK 

ENl'ER FILE SPECIFICATION> NAME.eTL I 

.OPRSTK NAME 
----j 

After the job is queued, the system will respond with a verification message. 
Output results are printed at the system facilities, but no result will be 
available at the uSE!r's terminal. 

The details of SE!lected batch commands will be given in Chapter 9. We 
will only deal with the creation of a control file and its submission here. 

7.16 To Create a Control File 

Creation of a control file on disk by the UPDATE editor is no different 
from creating any other file. Only one point should be remembered. Such a 
control file will contain a number of BATCH commands which begin with a U$" in 
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column-I. When such a line is created by UPDATE, it will be misinterpreted by 
the editor as an UPDATE corrnnand. The problem may be solved either by starting 
the U$ U at colunn-2 and once entered, removing the blank in colunn-l by a 
$CHANGE conmand, or by using an UPDATE corrnnand of $IS # at the beginning of the 
editing session. In the latter case, only those lines beginning with u#u in 
colunn-l will be taken as UPDATE corrnnands. 

Two examples will be given here, to be carried out from the creation of 
control files through their submission and execution as batch jobs. Both are 
examples used in this book---solution of a cubic equation by the Newton-Raphson 
method, one example by FORTRAN programming, and the other by PIL programming. 
We assume that these two programs have already been stored in the disk and named 
as NEWTON.FOR and NEWTON.PIL respectively, and their contents are: 

NmroN.FOR 

READ(5,10)A,B,C,D,Xl 
10 FORMAT (F21. 7) 
1 X2=Xl-(A*Xl**3+B*Xl**2tC*Xl+D)/(3.*A*Xl**2+2.*B*XltC) 

WRITE (6,10)X2 
IF (ASS((XI-X2)/X2-0.001)3,3,2 

2 Xl=X2 
GO TO 1 

3 WRITE (6,11)X2 
11 FORMAT (/ I 'TIlE REAL ROOT = I, F20. 7) 

STOP 
END 

NE.WroN.PIL 

1.1 DEMAND A,B,C,D,Xl 
1.2 SET X2=Xl-(A*Xl**3+B*Xl**2tC*Xl+D)/(3*A*Xl+2*B*XltC) 
1.3 TYPE X2 
1.4 IF ASS OF ((XI-X2)/X2) $LE 0.001, TO STEP 1.6 
1.5 SET Xl=X2 
1.51 TO STEP 1.2 
1.6 TYPE IN FORM 1, X2 
1. 7 STOP 
FORM 1. 

'TIlE REAL ROOT = ---.----1111 

The example was run with a given equation of: 

Thus the input data are 1, -16, 65, -50 and 16 respectively for A,B,C,D,Xl. The 
control files needed are: 

FORTRAN Control File FORT.CTL 

$JOB[115103,320571] 
$DATA 
1. 
-16. 
65. 
-50. 
16. 
$EOD 
• EXECUTE NEWIDN. FOR 
$EOJ 

PIL Control File PIL.CTL 

$JOB[l15103,320571] 
.PIL NEWIDN 
00 PARI' 1 
1 
-16 
65 
-50 
16 
$EOJ 
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7.17 To Submit a BATCH Job at a Terminal 

Once the control file is prepared, submission of a batch job is simply to 
supply the control file name in running the service program OPRSTI<' The 
proceedings are given next as illustrations: 

Example: Control files have been prepared as FORT.CTL and PIL.CTL. 

(LOGIN proceedings here) 

.OPRSTK PIL 
$JOB[115103,320571] 
; ;; END OF JOB AFTER 10 CARDS /SEQUENCE NUMBER IS 7264 
EXIT 
.OP FORT 
$JOB[115103,320571] 
'" END OF JOB AFTER 10 CARDS / SEQUENCE NUMBER IS 7266 

The job logs of both jobs are included in Chapter 9, where the details of 
batch jobs will be given. 

If a user wishes to capture the output data to type it out on his 
terminal, to print multiple copies, or to use it as an input in the subsequent 
processing, he may do the following: 

.ASSIGN DSK: 6 
• OPRSTK FORI'. CTL 

(Wait until the batch job is done. 
to inquire about the job status. 

• TYPE FOR06. DAT 

Use QUEUE command 
See Chapter 8) 
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VIRl'UAL MEMORY 

7.18 The Virtual Memory Procedure 

In a multi-programming and multi-processing system, it is often not 
possible to accommodate all the programs and data in the main memory at the same 
time. Those programs and data not being executed at the time are moved out of 
the memory and stored temporarily in the fast mass storage. Then as the user is 
assigned his time slice, his programs and data are moved back into the main 
memory. This is a standard and unique operation, called swapping, in a 
time-sharing system where the main memory is shared by many users and many 
programs. The mass storage in this case is called a swapping device. 

The principal mechanism of the swapping process is the techique of 
.memory map, which translates the addresses produced by the processor into 
addresses in the physical memory. With the memory map handling the address 
translation, the user is free from the task of keeping track of memory locations 
before and after swapping. 

The main memory is allocated to the user in units of "!s" or "Rs", where 
lK memory is equal to 1024 words, and IP (P for page) is 512 words. Each user 
is allocated a physical memory, whose size is limited by the user's memory limit 
or memory request, whichever is smaller. When the program and/or data are too 
large for the allocated size, the program will attempt to access memory outside 
the allocated area, causing a fatal memory access error called a "memory fault." 
The job is then aborted. In such a case, the user must scale down his problem 
or apply certain special techniques such as overlays and chaining of programs. 

The techniques of swapping can now be extended to the user's program 
execution. A part of the user's program and/or data will be in his memory in 
the usual way; the rest is in the mass storage. When a "memory fault" occurs, 
the fault manager (a software unit) will take note of the fault. It will then 
bring into the main memory a page from the mass storage, and take out a page 
from the memory (back into the mass storage) to make room. Thus, a memory 
access fault may cause some time delay due to the swapping (called the 
overhead), but it will not cause the job to abort. Here from the view point of 
the user, the mass storage is in effect, although not in fact, a part of his 
memory allocation. Therefore, such a memory is then called the virtual m~~~. 
In contrast, the actual memory allocated to the user is the physical memory. 

Assuming that the virtual memory will be used only in a batch job, the 
procedure of using the virtual memory technique is outlined as follows: 

(1) 
request. 
job. 

(2) 

The $JOB card should include a CORE switch specifying the core 
Without this switch, the system default allocation applies for the 

Set the physical core limit by a monitor command: 

.SET PHYSICAL LIMIT mK 

where mk is the core size in K-words. If this is omitted, the physical limit is 
assumed to be that requested in the $JOB card. 

(3) Prepare a core image (a.SAVor EXE file) of the programs and save it 
as a SAVor EXE file. This may be done by using the LINK-IO loader by either of 
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the two following ways*: 

• WAD/LINK list 

.SAVE flname 

or, .wAD/LINK flname/SAVE, list 

where list contains a list of programs to be loaded, and flname is the name of 
the EXE file to be saved. Note that the /LINK switch must be placed in front of 
the list of program names. 

(4) Request virtual memory facility by setting its limit: 

.SET VIRTUAL LIMIT nK 

The virtual memory limit must not be more than twice the physical limit, or 
n~ 2m. Also, after the current job is finished, the virtual limit should be 
reset back to zero. 

(5) Run the program, using the EXE file just saved: 

.RUN FLNAME 

Although the virtual memory facilities are available, users should 
exercise considerable restraint in using them, because they expa~j the memory at 
a great expense to efficiency. Some installations make a policy of using the 
virtual memory as a last resort. When a user does use the technique, he should 
examine his program very carefully and modify it if necessary. The general 
principle is that the execution should have access to contiguously stored data 
or prograrruned steps. For example, the order of subscripts as indexes becomes 
critically important in a multiple-dimension array processing. Also, the 
program should try to avoid branching statements, such as GO TO. In any event, 
this facility is available only by special permission or arragement. 

*If the LINK loader is the default loader of the system, the "/LINK" switch 
shown below will not be needed. 
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OPERATING SYSTEM COMMANDS 

8.1 Introduction 

The software system of the DEC System-lO contains language processors and 
a variety of service programs. The most important one is the ~~rating system, 
also called the executive system, the sUpervisor or the monitor. It is a master 
program M1ich exercises an overall control on the entire Systerrl. It performs 
the scheduling of user s from the queue, suppl ies them with proper language 
processors and other system resources when requested, keeps account of charges, 
and performs many other service functions. An operating system command may be 
issued only when the user is in the monitor mode, which is indicated by the 
appearance of a prompt symbol "." (a period) on the terminal output. If the 
user is not yet in the monitor mode, he can get there simply by pressing the 
CTRL-C (~C) key on the terminal. 

Before going into some details of the operating system conmands, it is 
necessary to get acquainted with some terminology. 

(1) Job The entire sequence of steps, beginning from the 
signing-on step and ending with the signing-off step, is called a~. Each 
job, while active, is assigned by the System with a job n~nber, such as 
"Job 16". Within each job, the user can perform many functions, such as calling 
on system resources like tapes and disks, preparing and running programs, and 
communication with the System or other users. 

(2) System device name Each system peripheral device has two names, 
its physical device name and its logical device name. They are eKplained below: 

A. Physical device name Each input or output peripheral 
device associated with the System has a standard physical device name so that it 
can be referred to consistently. The format of a physical device name is: 

where: 

320 

DEVnnn: 

DEV := three-character abbreviation assigned for a class of devices, 
for example, LPT for all line printers in the system. 

nnn zero to three-digit number indicating the numerical designation 
for a particular unit in a class of devices, such as "DTAOlO:" 
for DEC tape drive Number 010. 

a colon, an integral and terminating part of the device name. 
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If there is only one device in a particular class, the part "nnn" may be 
omitted. For example, "PLT:" is used to represent the system plotter, "PRG:" 
the Program Library, and "SYS:" the System Library. It may also be omitted in a 
multi-unit device name if only one such unit is assigned and available for 
gener al usage, such as "DSK:". A 1 ist of physical names of selected system 
devices is shown in Table 8.1. 

Device Physical Names 

Array processor unit APU: 
--.---.. ------- ---------._-------------------1 

Card Punch CDP: 

Card Reader CDR: 

DECtape Drive DrA: 
DrAOIO:, DrAOll:, etc. 

~----.---.. ------
Disk DSK: 

Line Printer LPT: 
LPTS3:, LPTS6:, LPTS10:, etc. 

Magtape Drives MT7: (7-track drive) 
MT8: (9-track drive, 8uO/16uO BPI) 
MT9: (9-track drive, 1600/6250 BPI) 
MTAOIO:, MTAOll:, etc. 

Operator's Terminal CPR: or 1TYO: 

Plotter PL'r:, PLT010: 

System Library SYS: 

Program Library PRG: 

Engineering Library ENG: 

Terminals TTY: 
1TYO:, TTY16:, TTY63:, etc.' ----'------------_ .. _----------' 

Table d.l System Devices and Their Physical Names 

B. Logical device name The user may also define the device with a 
name of his choice, which mayor may not be the same as the device's standard 
physical name. Such a user-chosen name is called the logical device name. A 
logical device name may be assigned by either the ASSIGN command or the MOUNT 
command, as descr ibed in this chapter. Once a log ical name is assigned, a 
device may be referred to by either its physical or logical name. Since the 
logical name may be chosen arbitrarily, the name chosen may already exist as a 
physical name of a different device. The conflict is resolved by the System 
that gives the logical name assignments precedence. Sometimes, it is beneficial 
to purposely cause such a conflict. For example, suppose a programming project 
has been completed after a great deal of effort on its preparation, debugging, 
compiling and documentation writeup. Suppose the program is designed to produce 
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its output on a line printer. Suppose now you wish to run this program, but you 
want a disk file output rather than a printer output. Instead of making 
extensive changes on the program and re-compiling it, you can simply call the 
disk a "printer" by giving the disk a logical name of the printer. Then, when 
you run the program, the System would take the disk as the "printer" and produce 
the output there. 

The format of a logical device name is': 

LOGDEV: 

where LOGDEV is an one to six-character alphanumeric string, and the colon is an 
integral and terminating part of the name. 

(3) Switch In most operating system commands, options or 
variations within each command are available. For example, to print a file on a 
line printer, a user can have a choice of printing it in single-space, 
double-space or triple-space, or specifying the number of copies he wants. 
'rhese options are built into the operating system commands as option switches or 
simply switches. There are two general formats of switches: 

/KEYWORD 
/KEYWORD:argument 

In the first format, the option does not require any other information, such as 
/FAST, /FORTRAN, etc. In the second forma't, the option will require a parameter 
specification, such as /SPAC'ING:OOUSLE or /SINCE:22-JUL-l980 or /PROTECTION:l55. 
Generally, these switches may be placed anywhere at the command keyword, and the 
order of the multiple switches is optional. However, when there is a list given 
in an Input/Output command, the placement of a switch in the command structure 
will make it either a "global switch" or a "local switch". The effect of a 
local switch only applies to the file it specifies. The effect of a global 
switch will extend to the rest of the command structure, unless its effect is 
overriden temporarily by a local switch or permanently by another global switch. 
When the following command is applied: 

.PRINT PRGI.FOR,/COPIES:2 PRG2.FOR, PRG3.FOR, PRG4.FOR/COPIES:l, PRG5.FOR 

1 copy each of PRGI.FOR and PRG4.FOR and 2 copies each of PRG2.FOR, PRG3.FOR and 
PRG5.FOR will be printed. 

(4) DEFAULT CONDITION When an operating system command is executed, 
it runs a particular system program. Early in that program, if options are 
allowed, a set of initial conditions is established for these options. These 
initial conditions will remain unless they are replaced by the specified 
switches in the user-issued command. Thus, if user's option is the same as the 
initial conditions, there is no need for him to include such a Bwitch in the 
command. Or, if the user is not familiar with the available options of a 
particular command, the command will be executed according to the established 
initial condition set. These conditions established by the System are called 
the default conditions of the switches. They are judiciously chosen to 
represent what an average user would want in a typical case. For example, in 
listing a file on the printer, single-spacing will be assumed if spacing option 
is not specified. Many default conditions are locally defined by a process 
called operating system generation, at which time the conditions are fixed 
according to such considerations as the installed system capacity, institutional 
operating policy, all aspects of the user population, and many local 
circumstances. Therefore, these default conditions may vary from one 
installation to another. Even at the same installation, they may vary from one 
time to another. 
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(5) File specification For the purpose of identifying a file, each 
file is given a name. Once the names are established, the system will maintain 
a directory so that users need not be concerned with the exact location on the 
disk for their files. For the DEC System-IO, the format of a complete file 
specification is: 

where: DEV: 

DEV: NAME. EX'!' [m,n] <xyz> 

name of device on which the file is stored. 
omitted in the complete specification, DSK: 
to users) is assumed. 

If this part is 
(the disk assigned 

NAME filename consisting of one to six alphanumeric characters with 
no embedded blanks. 

• EXT 

[m,n] 

<xyz> 

file extension consisting of zero (0) to three 
characters with no embedded blanks. If it 
characters, it is called a null extension. The 
integral part of the extension. 

alphanumeric 
contains zero 

period is an 

the PPN of the person who created and owns the file. The 
default PPN is the current job's PPN. Note the use of square 
brackets. 

a three-digfit protection code. Note the use of angular 
brackets. 

The file extension is a part of file identification, used to indicate the 
type or language of the file. Although any zero to three-character combination 
can be used as a file extension for any file, the following are some most 
frequently used file extensions, and their meanings are recognized by the 
System. 

Examples: 

NEWIDN.PIL 
NEW'IDN.FOR 
NEW'IDN. REL 
FOROI.DAT 

A PIL program file named NEWIDN. 
A FORTRN~ program file named Nb~N. 
An object program compiled from NEWIDN.FOR 
A data file named FOROI. 

Symbols "*" and "?" are used as "wild cards" to represent a class of file 
names or extensions, as illustrated by the following examples: 

Examples: 

NEWIDN.* 

*.FOR 

*.* 

F????DAT 

All files named NEWTON of any extension. 

All FORTRAN files. 

All files. 

All data files whose names are 5 characters 
or less and begin with F. 
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D12??D?? 

Dl2?? .* 

The protection code is 
from 0 to 7. Each digit 
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All files whose names begin with "D12" Clnd 
contain 5 characters or less, and whoi~ 
extensions begin with the letter D and con­
tain 3 or less characters. 

All files whose names begin with "D12" and 
contain 5 characters or less. 

a 3-digit octal number xyz, each digit ranging 
defines a protection level of the file against a 

certain class of users: 

x = protection level against the file owner himself. 

y protection level against users sharing the same project number. 

z = protection level against the general public. 

The level of protection ranges from level 0 to -', and level-7 is the 
highest. The exact definition of each protection level is given below: 

Code Digit 

7 
6 
5 
4 
3 
2 
1 
o 

Access Protection* 

No access privileges 
Execute only 
Level 6 + Read privilege 
Level 5 + append privilege 
Level 4 + update privilege 
Level 3 + write privilege 
Level 2 + rename privilege 
Levell + change protection privilege 

Access protection can be changed by executing RENAME or PHa:~ECT monitor 
command (see Chapter 6) or the PIP program (see Chapter 7). Since there are 8 
levels of protection in each of three classes of users, there are 512 different 
shades of protection-level combinations possible. Normally, one need only be 
concerned with a few commonly used codes: 

Protection Codes Applications 

077,177 

057,177 

055,155 

Strictly private and non-sharable, such as 
grade files maintained by an instructor. 

Sharable within a project, for example, a 
program to be shared by all students in a 
course. 

Sharable with the computer community, but 
the file may not be modified by anyone 
except the file owner. 

The System assigns a default protection level of 057, set automatically 
by the computer if the person does not specify any protection code when he 

*Subject to 
Pittsburgh, 
slightly. 

minor 
access 

local variations. For 
protection designated 

example, at the University of 
by the x-digit has been modified 
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creates the file. In some course work, instruct~rs may arrange to have default 
protection level automatically set at 077. In such a case, the protection code 
of a student's file is 077 to his classmates, but is 057 to his instructor. 

The Operating System of a computer is the most important and extensive 
software system. For DEC System-10, its Opetating System contains more than a 
hundred commands, and some of its commands contain more than two dozen switches 
in each command. Studying and mastering the full set of commands can be an 
overwhelming task. 

In the sections that follow in this chapter, a judiciously selected 
subset of these commands and a selected subset of their respective switches will 
be included. Since not every operating system comnand will be useful or 
meaningful to an average user, nor need he know every switch or available 
option, these subsets are chosen on the basis of what the author believes to be 
the most important and frequently used ones. The readers are referred to 
Reference 1 for a complete description of the operating system commands and 
their respective switches. 

The discussions of the operating system commands will be functionally 
divided into six groups: 

(1) Job initiation and termination commands 

(2) Communication and status reporting commands 

(3) Source file preparation commands 

(4) Allocation of facilities commands 

(5) Program execution and control commands 

(6) File management commands 

They are presented in the following sections. 
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JOB INITIATION AND 'rERMlNATION 

8.2 Job Initiation at a Remote Terminal 

The sign-on procedure to initiate a job has been discussed 
Section 1.8. For the purpose of completeness, they are again included here. 

in 

Once a user has a valid pair of ID numbers (the PPN) and has a valid 
password, he may now sign on at any remote terminal by following the procedure 
outlined below: 

Hard-Wired Units 

(1) Turn on switches. Press C if 
there is no prompt symbol ".". 
After the prompt "." appears, 
type "I" (for INITIATE) and 
the following lines will be 
typed out on the terminal: 

Dial-Up Units 

(1) Turn on switches and dial the 
computer number.* If the line 
is busy, there is a usual busy 
signal. When the call gets 
through, a high-pitch tone can 
be heard. Place the phone set 
on the seat of the acoustic 
coupler. Wait until the READY 
or CARRIER light comes on, 
type fC, and the following two 
lines will be typed out on the 
terminal: 

PITT DEC-1099/A 63A.41B 15:36:41 TTY43 system 1237/1240 
PLEASE LOGIN OR ATTACH 

where "1099/A" indicates System A, "63A.41B" the monitor version, "15:36:41" the 
time of the day in 24-hour clock, "TTY43" the line number assigned. If "1099/8" 
appears instead of "1099/A", it means the user is in touch with System B. If 
the user finds himself in a wrong system, he requests a change by typing: 

TTY SYSTEM B or TTY SYSTEl'~ 
after the prompt symbol. 

(2) Type the monitor command after the prompt symbol: 

LOGIN m,n 

or LOGIN min ] 
where m = project number, n = programmer number. 

The difference between "m,n" and "m/n" in the two monitor commands is that the 
latter form will suppress the message of the day from the Comput.er Center when 
the sign-on procedure is completed. It is possible that you have seen the 
message several times already, and may not care to read it anothelr time. 

(3) Enter the password when requested. The password will be entered in a 
non-pr int mode, and the typed password will not appear on the terminal. This is 
to maintain the security of the password. 

*For University of Pittsburgh users, dial (412) 621-5954. 
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If the entered password is an incorrect or invalid one, the system will 
respond with an error message and a request for the PPN. After supplying the 
PPN again, another password request will be made by the computer. The user has 
five chances to sign on correctly. After that number of unsuccessful trials, 
the job is killed, and the user must restart the entire procedure to sign on. 

If the password is found to be valid, the system will respond with 
information on the status of the project, the last sign-on time and date, the 
time of day, and the "message of the day" from the Computer Center. The last 
item may be suppressed if the user uses the illGIN command with the min 
specification. 

After all preliminary reports are finished, a prompt symbol is 
printed on a new line, and the computer pauses and waits for input. The user is 
now connected to the computer at the monitor level, and the sign-on procedure is 
completed. 

The following two cases are examples of sign-on. Explanatory remarks are 
also given along with the remote terminal printout. As used throughout this 
book, those lines entered by the users will be in italics: 

Printout on Terminal 

. I 

PITT DEC-1099/A 63A.41B 16:19:17 TTY43 system 1237/1240 
• TTY SY8TEM B 
PITT DEC-1099/B 63A.41B 16:19:50 TTY43 system 1237/1240 
.LOGIN 115103~320571 
JOB 35 PITT DEC-1099/B 63A.431B TTY43 Wed 7-May-80 1619 
Password: (passl;)ord) 
Last login: 7-May-80 1617 
Usage ratio: 22.13 Units used: 33.5 

Remarks 

To initiate 
Computer response 
Ask for System B 
System B response 
Sign-on command 

Enter password 

Password valid 

SYS B OOWN 0000-0800 MON MAY 12 FOR REGULAR HARI:WARE MAINl'ENANCE 
SYS B OOWN 0000-0300 TUE MAY 13 FOR REGULAR SOFTWARE MAINl'ENANCE 

DUE TO HARDWARE PROBLEMS THE ARRAY PROCESSOR WILL BE 
TEMPORARILY OFF LINE UNTIL FURTHER NOTICE 

.LOGIN 115103/320571 
JOB 23 PITT DEC-1099/B 63A.41B TTY43 Wed 7-May-80 1815 
Password: (your passl;)ord) 
Last login: 7-May-80 1619 
Usage ratio: 2.13 Units used: 33.5 

Message of the day 

Sign-on command 

Supply a password 

()n 1 i ne 
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8.3 Password 

To sign on the DEC-10 system, the required identifications are a valid 
PPN and the associated password. ~ecurity of PPNs is impossible because they 
are publicly displayed in many places in LOGIN printout, in the file 
directory, in printout identification, etc. Thus the only real safeguard and 
security of a computer account is the password. 

The need for protection against unauthorized use of your account by 
another person goes beyond accounting reasons. There have been numerous 
incidents of computer vandalism in the past. The most frequent vandalism was 
change or erasure of programs or data without the owner's knowledge. 

The only protection against such unauthorized use is to install a 
password, to keep its secur ity, and to change it frequently. As a matter of 
prudence and necessity, the user should change his password regularly as a 
standard practice and whenever he suspects the passv.Drd is no longer secure. 

Changing a password at a terminal can only be done at the UCGIN time by 
using either of the following LOGIN format: 

or, 

LOGIN m,n/PASSWORD ] 

IDGIN min/PASSWORD __ _ 

where "m" and "n" are the PPN. The following shows a sign-on seBsion with a 
password change. Since the process is interactive, the explanation should be 
self-evident: 

.LOGIN 115103/3205?1/PASSflORD 

JOB 16 PITT DEC-1099/B 63A.41B TTY43 Wed 9-May-80 2003 
Password: Your old passUJord 
New Password: Your nee·) passulOrd 

Retype for verification 

New Password: Your new passUJord again 
Last passv.Drd update: 24-Apr-80 1255 
Last login: 22-Apr-80 1642 
Usage ratio: 0.84 Units used: 33.1 

8.4 Job Termination at a Terminal 

To leave the system, the user must terminate his job by supplying a 
monitor command KJOB ("to kill the job"). 'lhe system will respond by requesting 
a code letter for confirmation and file disposition. Thus, the corrunand format 
for signing-off is: 

.KJOB 
CONFIRM: Code Letter 
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A shortened form of this command is: 

• KI Code tetter> 

The most commonly used code letters in the KJOB command are: 

F = fast signoff; save all files 

D = fast signoff; delete all files. Computer will respond with A 
confirming question: "DELETE ALL FILES?" Answer YES and return the 
carriage. 

P = preserve all files except temporary files. 

H HELP! Computer will respond with detailed instructions. 

I list file names, one at a time, and apply code letter decision 
individually. The code letters for individual decision are: 

P preserve the file 

S save the file 

K delete the file 

Q = learn if over logout quota on this file 

E = skip to next file and save this file if below logout quota for 
this file. If not below logout quota, a message is typed and 
the same file name is repeated. 

H HELP. Computer will respond with the above information on code 
letters. 

While files are disposed per user's code letter instruction, the computer 
will make a check on logout quota, gather all usage and accounting information, 
terminate the user's job and print out a summary of the job. For example: 

.KIF 
JOB 16 [115103,320571) off TTY43 at 2032 9-May-80 Connect=29 Min 
Disk R+W=83+76 Tape IO=O Saved all files (450 blocks) 
CPU 0:04 Core HWM=llP Units=0.1263 ($9.48) 

The printout indicates that this user, with PPN of 115103,320571, was 
assigned line 43 and job 16, signed off at 2032 on May 9, 1980. His terminal 
was connected to the system for 29 minutes, used CPU or computer time for 4 
seconds. He used disk, but not magnetic tapes. He has 450 blocks of saved 
files. For this job, the highest core area used (HWM=High-Water-Mark) was 11 
pages or 5.5K words, and the charge is 0.1263 unit or $9.48. 

The "unit" is an accounting device which combines all charges of the 
service, including CPU time, disk usage, the length of connect time, the size of 
core used, and time of the day, and a base charge, each with an appropriate 
weighting factor to form an accounting formula. 
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COMMUNICATION AND STATUS REPORTING 

8.5 Communication in the Time-Sharing System 

Communication with the Computer Center staff and other m;ers in the 
System is provided by several commands: 

(1) SEND Command The SEND command enables a user to send a message 
from his terminal to another, including the system operator's terminal. The 
command format is as follows: 

or, 

where 

or, 

and 

-;] SEND dev: message 
SEND job n message 

~~.------~-- ... --------- .---

dev: = TTYM:, the physical name of the destination terminal and M is 
its line number, e.g., TTY43:, TTY66:, etc. 

= OPR: (for operator, same as 1TYO:) 

n = job number at the destination 

Example: 
station TTY40: 

Suppose at a remote station TTY20:, a message is sent to 

.SEND TTY40: MEET YOU FOR LUNCH IN TEN MINUTES? 

At the destination TTY40, the message will interrupt the job and is printed out: 

iiTTY20:- MEET YOU FOR LUNCH IN TEN MINUTES? 

The user can determine his own terminal line number by examinin9 the LOGIN 
printout message or by issuing a command "PJOB." The command SYSTEM/J will print 
out the system active job status at the moment, including job numbers and line 
numbers. 

(2) R MEMO Command This is a command for the user to commL~icate with 
the Computer Center staff for questions, suggestions, and complaints. When he 
completes his message, he terminates it by pressing the CTRL-Z (the CTRL and Z 
keys together) keys, and the user's terminal is returned to the monitor mode. 
If the message is long and pre-stored as a disk file, a user can load his stored 
message file by using an indirect file specification when message is requested 
in the program. An indirect file specification has a prefix of "@" before the 
standard file specification. 



MAIL/POST Commands 

Example: 

.R MEMO 

Your [p,pn), TTY number, and the current date and time are automatically 
recorded with your message. A written response will be mailed to you 
within one week. Please provide a campus address, if possible. 

Your Name: T. fl. S7,F, 
Phone: 5418 
Address: 339 BEH 

Please type your message or indirect file spec. End it with a control Z. 
Message goes in here •••• 
~Z 

EXIT 
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(3) To Send or Receive "Mail" The SEND command transmits message from 
one active terminal to another. Message can be sent to another user, whether or 
not he is currently on-line, by a "post office" system developed at the 
University of Pittsburgh. 

In order to join this "post" system, a user must make some initial 
preparations. When he first joins the system, he should issue a monitor command 
of "R MAIL" which will respond, naturally, with a message of "NO MAIL ruS'l'ED." 
It will then go into the mail-sending'sequence, which can be shorted out by a 
CTRL-Z or CTRL-C key. However, in doing so, a file is automatically prepared in 
the user's disk area with a file name of MAIL.BAG<144>. This is the user's mail 
box, without which he can send but cannot receive mail. 

In this post system, the address of the receiver is his PPN. If the mail 
is directed to the Computer Center staff, the address may be one of the 
following, depending on the nature of the communication: 

ACCOUNTING CSMP MACRO REPAIR SPSS 
AIffiL CTLYST MAIL RUNOFF SSCRI 
BASIC FORTRAN OPERATOR SIMOLA SYSTEM 
BATCH FlO PIL SITGO TAPE 
COpy HELPER PPN SNOBOL TAPE LIBRARIAN 
('REF LINK PROG SOW TECHNICIAN 
COBOL LISP PROGLIBRARIAN SORT TECO 
COMPIL WADER PROG L SOS UPDATE 

To send a message through the post system, use the monitor command: 

R ruST 

The procedure of sending mail is illustrated by the example below: The text in 
italics is typed by the user: 

.R POST 

TO: 1147133 320571 
SUBJ: HOMEWORK DUE DATE 

TYPE IN MESSAGE. END WITH Z 
WHEN IT ASSIGNMENT NO. 5 DUE? tZ 
TO: tZ 
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The CTRL-Z closes the "letter" which is then stored in the receiver's 
file MAIL.BAG along with the information of sender's PPN, name, time of the day 
and the date. When one letter is completed by the CTRL-Z signal, the system 
responds with another "ID:" for the next letter, and the above process may be 
repeated for another letter. If there is no further letter to pJst, the user 
returns to the monitor mode by again pressing the CTRL-Z key. 

To read these letters, issue a monitor command: 

R MAIL 

All new messages since the previous reading of mail will then be printed on the 
user's terminal. At the completion of the printout, the messages just read are 
emptied into another file MAIL.OLD and a new blank file MAIL. BAG is created to 
accept future mail. In the meantime, the system switches to the beginning of 
the POST sequence by typing out "ID:". The user at this point may send message 
out should he wish to answer his mail at that time. 

The following is an illustration of how the person in the previous 
example might read and answer his mail: 

.R HAIL 

[122345,765432) *DOE 

SUBJ: HOMEWORK DUE DATE 

WHEN IS ASSIGNMENT NO. 5 DUE? 

TO: 
SUBJ: 

122345, ?65432 
HOMEWORK DUE DATE 

TYPE IN MESSAGE. END WITH ~Z 

14:28. JULY 27, 1980 

MY DEAR BOY, IT WAS DUE TWO WEEKS AGO. tZ 

ID: tZ 

If a user just wants to know if there is any new mail waiting since he 
checked it last time, he can issue this command: 

I R MAILX 

The system will respond with a message of "MAIL WAITING •.. ", or just another 
prompt period, to signify whether or not there is mail waiting. 

(4) The Computer Center also "posts" bulletins of general interest. 
These are stored in the physical device "SYS:" as news files. 'rhe files are 
updated frequently to announce the changes, bugs, new developnents in some 
particular processor. As a result, new items may be added, and some old and 
non-newsworthy items may disappear. The user may check the directory of the 
news file by a monitor command of "DIRECIDRY SYS:* .NWS" and the system will 
respond by listing a complete list of news :Eiles available in the device SYS:. 
A copy of the bulletin may be obtained on the user's terminal by issuing a 
monitor command "TYPE SYS:xxxxxx.NWS", or on the printer by issuinq a command 
"PRIm SYs:xxxxxx.NWS", where "xxxxxx" is the name of the file chosen. 

The System also maintains a set of files which contains helpful 
information on various programs and commands. They are called HELP-files and 
are generally quite voluminous. One can find out what HELP·-files (with 
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extension of HLP) are available by a command _of "DIREC'IDRY SYS:* • HLP" , and a 
complete directory of HELP-files will be typed on the user's terminal. The use~ 
can then use "TYPE" or "PRINT" command to get a copy of the selected file. 

8.6 Status Report Commands 

The DEC System-lO keeps a wealth of data and records on its own operation 
and those of the users. some of these information may be useful to a user 3nd 
can be made available by certain commands. 'l'hese are listed below: 

Command 
Short 
Form Explanation and Examples 

1===':0:0.-==_ C:C=-,=' =="'======,,==-00,=-== .""C:=-===,==.=="-"'_~=7~========"---:===I 
PJOB PJ 

NJOB N 

C 

To print out user's job number. 
Example: .PJ 

16 

TO print out total number of active jobs on the system 
Example: .N 

24 

To type out the date and time in the format of: 
day-month-year hour:minute:second 

Example: .DA 
16-JUL-80 16:56:59 

To type out the following items: 
1. Total running time since the last TIME command. 
2. Total running time and connect time of the job. 
3. Total core usage in kilo-care-second 

Example: .TI 
0.38 
0.38 
kilo-core-second=3, Minutes connected=3 

TO type user's current usage status 
Example: .C 

Usage ratio = 0.45 
CPU allowance in this connect 
Current hour ends in 24 min 
CPU time remaining = :01:55 

hour :02:00 

1---.. ----------- -.- .-------.----.. --"-----------.. ------------ .. -. _____________ . __ . __ _ 

USE STAT TT To type out six items of user usage information: 
1. incremental day time in seconds 
2. incremental run time in seconds 
3. incremental read and write disk in blocks 
4. name of program running 
5. core size used 
6. program counter address 

:tTPle
: 

DAY::13:43RUN:6.30RD:66WR:7 HELP 2P+IP~C SW PC:400672 
Note: "incremental" means the differential since the last 

USESTAT command. 
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HELP HE 

----~-

SYSTAT SYS 

--- ----. 

R CUOLST 

--------

RESOURCES RES 

f---- ----

WHERE W 
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There a re three HELP formats: 

l. HELP 

2. HELP 

3. HELP 

dev:* 

NAME 

Outputs the instruction for the 
receiving information. 
Output both names of features that 
have available on-line documentation 
(HELP-files) and names of monitor 
commands. If dev: is DSK:, it can 
be omitted from the command format. 
Same as TYPE SYS:NAME.HLP 

-----_._---- --

romand format is: The co SYSTAT/switch 

If the 
be t 
and i 

switch is not given, the entire system status will 
yped out on the terminal. If switch is given 

ncluded in the command, a subset of system status 
t will be typed accord ing to the following codes: repor 

ISwitc h 

IB 
IJ 
IR 
IS 
Ix 
I. 
In 
I#n 

Subset Information to Be Printed 

Busy device status 
Job status 
Remote station status 
Short job-status report 
Read the explanation of 
User's job status 
Status of job n 
Status of TTYn 

recent crash 

l[m,nJ Status of jobs submitted 
by specified PPNs. l[m,*J 

1[* ,nJ "*" is wild card. 
-_ .. 

To prin 
See Sec 

To print 
TTY's a 

. - -.-~-

t out the status of user's disk usage and quota. 
tion 1.10 of Chapter 1 for details. 

out the names of all available device~;, except 
nd Pry's, unless they are down,busy,non-existent. 

plete format is: WHERE dev: The com 
It outp uts the station number at which the sp~cified 

1S located. device 
------.-- -------_._--_ ... 



Source File preparation 335 

SOURCE FILE PREPARATION 

8.7 Source File Preparation Commands 

Although there are many editing processors available on DEC System-IO, 
only one editor is presented in this book. It is called the UPDATE (University 
of Pittsburgh DAta and Text Editor) • The monitor command calling -for this 
processor is: - --

~AT~.~~_~X; ___ J 
If NAME.EXT is a non-existent file, the command opens a new blank file on disk 
for creation, later to be named as NAME. EXT. If the file NAME.EXT already 
exists, this command opens that file for editing with the UPDATE editor. 
Commands and procedures of using the editor UPDATE are presented in Chapter 2. 

There are other editors available on the System, such as the TECO. The 
monitor command to call for the TECO editor is "R TEeO" • 
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ALLOCATION OF FACILITIES 

8.8 Facility Allocation by Monitor 

The monitor allocates peripheral devices, file structure storage, and 
core memory to users on request and protects these allocated facilities from 
interference by other users. It maintains a pool of peripheral devices divided 
into two groups: unrestricted devices and restricted devices. Among the 
unrestricted devices are line printers, paper tape reader and punch, and disk. 
They are allocated on request at a when-available basis, and request for their 
allocation is really a reservation for their use. Actual usage of these devices 
is shared with other users on a queuing basis. On the other hand, restricted 
devices, such as magtape drives, will allow exclusive usage of the device when 
allocated. The exclusive usage continues until the device is returned to the 
pool. Therefore, a user must possess certain qualifications in order to be 
allocated with restricted devices. For example, he must have fossession of a 
registered tape in order to use the tape drive. 

Many of these peripheral devices are non-sharable at the SErne time. When 
a non-sharable device is assigned to a job, it is taken out of the monitor's 
pool and it will not be available to other users. Since non-sharable devices 
are scarce resources, the user should return them to the pool as soon as he 
completes his tasks with these devices. At any time, a user may find out what 
is available in the pool by a monitor command of: 

I RESO~CES ___ -, 

and the System will respond with the list of devices available by their physical 
device names. See example below: 

• RESOURCES 
D200,USRA,USRB,PLT010,MTA010,Oll,015,DTA010,Oll,012,013 

Therefore, for all users in the general community, two tYf~s of commands 
are used for allocation of facilities: one for the unrestricted devices, and 
another for the restricted devices. In the latter, operator intervention is 
buil t into the command process to check on certain user qualifications. They 
are now discussed in some detail. 

8.9 Allocation of Unrestricted Devices 

An unrestricted device may be allocated upon a user's monitor command of: 

ASSIGN DEV: IDGDEV: 

where DEV: physical device name, and 
LOGDEV: logical device name, optional in the format. 

The physical and the logical names of devices have been defined and discussed in 
Section 8.1. Logical names of different devices must be different from each 
other, but a logical ncrne may duplicate a physical ncrne (not necessarily 
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representing the same device) • 
precedence over a physical name. 
issued: 

In the latter case, the logical name will take 
For example, when the following command is 

ASSIGN CDP: LPI': 

the name "LPr:" now serves as both the logical name of the card punch and the 
physical name of the line printer. Since logical name takes precedence, system 
output will now be re-channeled into the card punch file preparation, even 
though the program executed after the ASSIGN command was originally designed for 
line printer output. Such an assignment command then becomes a convenient way 
of re-designating input/output devices of a program without having to modify the 
program itself. An alternate way is to intercept the output file before it is 
sent to the output device, rename it with an appropriate extension (e.g., COP 
extension for card punch output), and then apply appropriate monitor command to 
produce the output. See more details on output command in Section 8.14. 

Since the System already has assigned certain unrestricted devices as the 
standard input/output devices in the time-sharing mode, it is not necessary for 
a user to request their allocation. Therefore, the ASSIGN command is generally 
used for two purposes only: (1) to request a non-standard input/output device, 
or (2) to rename a device by a logical name which is referred to in an existing 
program. 

A very useful variation to FORTRAN users is the ASSIGN command of the 
following format: 

ASSIGN DEV: nn ~ 

where nn = device unit number in the READ/WRITE statements of a FORTRAN program. 
If a stored disk file is assigned this way, then OEV: is DSK:, and the filename 
must be FORnn.DAT, where "nn" ranges from 00 to a number depending on system 
installation. In FORTRAN-la, the upper range is 63. 

Example: Suppose a FORTRAN program has been prepared in which the 
READ/WRITE statements are of the form: READ(S,f)list and WRITE(6,f)list. 'l'his 
program is now stored on the disk as SAMPLE. FOR. The following different cases 
show how a user can run the program and pre-select certain devices as input or 
output media: 

.EXECUTE SA/1PLE.POR 

.ASSIGN LPT: 6 
• EXECUTE SAMPLE.POR 
• PRINT *. LPT 

.ASSIGN DSK: 6 

.ASSIGN DSK: 5 
• EXECUTE SAMPLE.POR 

Remarks 

Input/output devices will be standard devices, 
namely, the remote terminal of the user. 

Obtain the output from the printer. Input is still 
via the user's terminal • 

During execution, input data will be from a stored 
file FOROS.DAT, and after the execution, output 
will be stored in a new file named FOR06.0A'I' • 

In the batch mode, the selection of non-standard devices is much more 
limited. Aside from the standard devices, selection of unrestricted devices is 
essentially limited to the "DSK:", and the procedure outlined in Table 8.2 for 
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"DSK:" will also apply for the batch mode. 

De
. ~_____ Time-Shar in~ System ~Signmen~_~-__ . _____ . ______ _ 

Vlce 
Name , Unit 5 Unit 6 

r:==='--~""'C'-~~=======-C==~';'='=--' ".===---=.==~=-- == 
TTY: Standard assignment Standard assignment 

1-------- .--.----.. -.-.------.. -----.. --- .-.. --------.. -.-.---... -----------

CDR: Procedure: Not applicable 

1. Prestore cards as a file, 
named as XXX.CDR, where 
XXX=l to 3-character name. 

2. Issue monitor commands: 
ASSIGN CDR: 5 

I I SET CDR XXX 

, I 3. Execute FORTRAN program. ---1;--------------- .---- .--.. ----.-.. ----"--'''-'--''-' ..... --.. ----... ----.----.-~---
LPl': ill' Not applicable p:~::;;:~ m~ ;o~ comnand, 

I 

2. Execute FORTRAN program. 

3. Output will be stored as a 
disk file Q????LPT, where 
"????" are four characters 
arbitrarily assigned by the 
System. 

c----~--- ....... - -
DSK: Procedures: 

4. Use either of the following 
monitor commands to get the 
printer output: 

PRINT *.LPT 
QUEUE *.LPT 

.----.-----.... - .... f-- ........ ''''-'-'' .. - .... ----- .... ----- .. --..... -. -.- ---.-------.--

Procedures: 

1. Prepare ahead a data 
input file, which must 
be named as FOR05. DAT 

2. Issue a command: 
ASSIGN DSK: 5 

3. Execute Fortran program. 

1. Issue a monitor command: 
ASSIGN DSK: 6 

2. Execute FORTRAN program. 
The output will be stored on 
disk as FOR06.DAT. If there 
was a previous FOR06.DAT on 
disk, the new file will re­
place it without warning. 
BEWARE! 

Table 8.2 Assignment of Unrestricted Devices for FORTRAN 
Program Execution in the Time-Sharing Mode 
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A device, once ASSIGNed, will remain assigned, until the user issues a 
command of DEASSIGN to release it. The format of the DEASSIGN is: 

DEASSIGN DEV: 
or, DEASSIGN 

where DEV: =either the logical or physical device name of the specified device. 
If it is not specified, all devices assigned to the user's job, except the 
remote terminal, will be released. 

8.10 Allocation of Restricted Devices 

A restricted system device is one where an operator intervention during 
its usage is necessary in order to determine whether the requesting user is 
eligible for the device. There are two types of restricted devices that may be 
of interest to the readers of this book: the DEC tape drives and the magtape 
drives. The latter includes both 7-track and 9-track drives. 

In general, when a user uses tapes in his processing, he goes through the 
following steps: 

Tape Processing Steps 
----------.-------------

(1) Reserve the necessary number of tape drives. 

(2) Ask the operator to 
designated reel of 
drive. 

mount physically a 
tape on a reserved tape 

(3) After the completion of tape processing of the 
reel, ask the operator to remove the reel 
from the tape drive. User will still retain 
the usage of the tape drive at this point. 

Monitor Commands* 

DRIVES 

MOUNT 

DISMOUNT 

(4) If the user has further tape processing to do, MOUNT & DISMOUNT 
he will repeat step 2 and step 3. cycles 

(5) When the tape tasks are finished, the user will 
release the reservation of tape drives and 
return them to the system pool. 

For more details of 
referred to Chapter 10. 
perform these steps. 

tape processing and handling, the readers are 
We will now discuss the monitor commands required to 

*These commands are enhancement of monitor of the standard DEC-IO software, and 
~re developed by the staff of the pitt Computer Center. DRIVES and the 
UNDRIVES commands are new, and MOUNT command contains additional access 
restriction enforcement not available in the original DEC version. 
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(1) DRIVES and UNDRIVES Commands 

To request reservation of tape drives, a PITT-developed monitor command 
should be issued which has a format of: 

[DRIVES -DEV(n), DEV(~~ 
------.-------~~~ 

where DEV = physical name (without colon) of a restricted device, which is 
any of the following: 

and (n) 
the command. 

IJrA DEC tape drive 
MT7 7-track magtape drive 
Mr8 9-track magtape drive, 800 or l6UO bpi only 
MT9 9-track magtape drive, 1600 or 6250 bpi only 

number of dr ives requested. If n=l, "(n)" may be omitted from 

To return the devices to the system pool, the command UNDRIVES has a 
similar format: 

TO avoid accidental release of tape drives, the command llliDRIVES OeV(n) 
will be ignored if the said drives still have tapes mounted on them, and if no 
DISMOUNT commands have been issued yet. 

The commands DRIVES and UNDRIVES can be issued without any argument, and 
they will have somewhat different meanings: 

DRIVES and UNDRIVES Commands 
____ ~it~ . .E~._~g~e~ __ 

DRIVES 

UNDRIVES 

Function 

To report the status of the user's current 
allocation of tape drives. 

To release all tape drives regardless of whether 
there are-tapes still mounted on them or not. 
Such a command will force a DISMOUNT action on 
all tapes, and return all drives to the system 
pool. This is also a standard procedure in 
the KJOB to allow a quick exit from the 
System. 

The following points will also be helpful in using the DRIVES and 
UNDRIVES commands: 

A. The DRIVES command is not accumulative. If two or more DRIVES DEV 
commands are given in succession;-only the last one will be in force, because 
any DRIVES DEV command always cancels out the previous one. Therefore, the 
d rives needed for one tape task should always be requested in one single DRIVES 
command, and not piecemeal in several commands. Note the differEmce between the 
two following cases: 
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Case 1: 

Case 2: 

• DRIVES DTA(2) 3HT9 
MTA013,DrAOIO,DrAOll ALLOCATED 

.DRIVES DTA(2) 
DTAOIO,DrAOll ALLOCATED 
.DRIVES MT9 
MTA013 ALLOCATED 
• DRIVES 
MTA013 ALLOCATED 
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In case 2, the second DRIVES command cancels out the first one. At the 
end, only the second request by itself is honored. 

B. The System will not make a partial allocation to a DRIVES request. 
If there Is not a sufficient number of requested devices currently free in the 
pool, the System will respond with a message as shown below: 

.DRIVES DTA3 MT9(2) 
DRIVES NOT AVAIIABLE NCMT, WAITING •••• (~CC TO EXIT) 

At this point, the user has two options: One is to wait. Then he is not able 
to do anything at the terminal. The other is to cancel the request by pressing 
the CTRL-C key twice or more, and the user can submit another request sometime 
later. Naturally, such options are not available to BATCH users because they 
will not have the opportunity of such interactions. 

C. Unlike the DRIVES DEV command, the UNDRIVES DEV is accumulative. 
For example, suppose a user has acquired 4 DEC tape drives by a-previous DRIVES 
command. If he issues a command UNDRIVES DrA, he will be left with 3 drives if 
the release request is successful. If he then issues another command UNDRIVES 
DTA(2) , he will be left with just one drive. 

D. Whether a release command UNDRIVE DEV will be successfully executed 
depends on whether there are still tapes mounted on the referred drives. Let us 
denote those devices being "idle" if there are no tapes mounted on them at the 
time. The result of the command UNDRIVES DEV(n) depends on the number of idle 
devices at the time, because with that command only the idle devices are 
released. 

a. If n number of idle specified device, all such devices are 
released. 

b. if n<number of idle specified device, the UNDRIVES command will 
arbitrarily release n idle devices, but the user will not know which ones have 
been released unless he issues a new DRIVES command with no argument to inquire 
about the new allocation status. 

c. If n>number of idle specified device, the UNDRIVES command will 
release all idle devices. Again no message is returned, and the user must use 
the DRIVES command to find out about the new allocation status. 

(2) MOUNT and DISMOUNT Commands 

By a MOUNT command, a user requests the operator to mount a tape at a 
designated tape drive. It has a form of: 

MOUNT DEV:LOGDEV/switches 
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where 

CRAPI'ER 8 

DEV: = the physical name of the tape drive, and 
LOGDEV = the logical name assigned by the user 

OPERATING SYSTEM 

The following are several more frequently used switches: 

Switches Explanations 

/VID:Xnnnnnn Visual identification. At the University of Pittsburgh, tape 
registry numbers are used as visual ID. TIley are decimal 
numbers (six digits maximum) with A-prefix for DEC tape s and 
B-prefix for magtapes, for examples: A1234 and B313. This 
is the only way a user can specify which tape he wants. 

/WENABLE 

/WLOCK 

For "Write-enable". The tape will be available for both read 
and write operations. Its short form is "/WE". 

For "Write-lock". The tape will be for read-purpose only. Its 
short form is "WL". 

Mounting of tape is a manual procedure, and the operator has only the 
visual ID to tell whether he has the right tape. Since human errors do occur, 
there is always a chance of an operator mounting a wrong tape, and the 
subsequent read-wr ite operation will cause irreversible damages to the 
information storage. Each computer installation generally desi.gns additional 
security measures to reduce the chance. At the University of Pittsburgh, 
additional security of tape access is implemented through a standardized tape 
registry, tape labeling and a modification of the MOUNIT' command. 

The visual ID of each tape is standardized as a tape registry number, in 
the form of Xnnnnnn, where "X" is either "A" (for DECtapes) or "B" (for 
magtapes), and "nnnnnn" is a decimal number of maximum six-digits. During a 
"labeling" process, the numerical part of registry is recorded on the first file 
of a DEC tape or a 9-tr ack magtape. In executing the MOUNT command (PITT 
modified version), not only the operator will search for the right tape by the 
VID identification, but also the first file will be read by the System. Thus 
the number read from the first file may be compared with a 'VID given by the 
user. If the two numbers do not agree, the tape job is aborted. Details of how 
a tape may be "labeled" are given in Chapter lU. 

With these modifications, the MOUNT command used at the PITT facility has 
the following additional switches: 

/SL Standard label. This switch will instruct the System to check the 

/NL 

label against the VID given. Actually this is a standard operation, 
even if no switch is specified. In other words, this is the default 
switch. 

No label. This switch informs 
labeled, for example, as 
institution. 

the 
the 

Sys tem tha t the 
tape is brought 

tape 
from 

is not 
another 

Tape users should be aware that this security system is not applicable to 
7-track magtape because of difference in recording techniquNl. When a switch 
relating to label is given in using a 7-track tape drive, the lcbel switch will 
simply be ignored. 
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To dismount a tape from the drive, a user may issue a command of: 

DISMOUNT dev: 

where dev: = previously MOUNTed device name, either physical or logical. 
After a DISMOUNT command is issued, the tape mounted will be removed by the 
operator and returned to its storage. The user, however, retains the use of the 
tape drive, and he may mount another tape for further processing. 

Example: The following shows a typical case of tape processing: 

Comments 

• RESOURCES To check on availability of devices 
D200,PLTOIO,MTAOIO,013,015,DrAOIO,Oll,012,013 

.DRIVES DTA(2) 
DrAOIO,DrAOll ALLOCATED 

.MOUNT DTA:T1/~1E/VID:A1004 
Request queued 
Waiting ••• ACAC to exit 

.MOUNT DTA:t2/WE/VID:Al005 
Request queued 
Waiting ••• ACAC to exit 

tC 
tC 

[MNI' - DrAOlO (TI) mounted] 
[MNr - IJI'AOll (T2) mounted] 

(Tape Processing 
done here) 

• DISMOUNT T1 

Tl Dismounted 

• DISMOUNT T2 

T2 Dismounted 

To request2 IJI'As. DrAOlO and DrAOll are 
available and assigned. 

To mount tape AI004 on one tape drive, and 
name it as TL 
Either wait or issue 2 AC to get back 
to the monitor 

'Ib mount another tape, and name it as T2. 

Mounting Tl message 
Mounting T2 message 

Dismount Tl. Colon is optional. 
Returned message • 

Dismount T2. 

(More MOUNT and DISMOUNT sequence) 

.UNDRIVES To return the DrAs to the System. 
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8.11 Remote Terminal Control Commands 

A remote terminal is the most important peripheral device to a 
time-sharing user. Its principal characteristics were described in Chapter 1. 
When a terminal is connected to the System, a number of its operating conditions 
are initialized automatically, such as the right margin, the tab t~sitions, etc. 
These conditions, however, may not always \'.Urk well with certain terminals, 
because there are a wide varieties of terminals the System can sLlpport. Even on 
the same terminal, one user's requirements may not be the same as those of 
another. 

The SET TTY (short form TTY) command allows a user to declare properties 
of his terminal, and it has the form of: 

TTY keyword or SET TTY keyword ] 

where keyword = either of the complementary pair of keywords for 1~Y properties. 
Table 8.3 shows a list of keY\'.Urds in the TTY command • 

Example: 
Function: 

Example: 
Function: 

• TTY WIDTH 132 
Set the right marg in of the remote terminal at col umn 132. 

.TTY FILL 2 
Some terminals suffer from timing problems at 300 bauds 
speed. The symptons are missing char acten; or overpr ints 
at the beginning of each line. The remedy is to delay the 
transmission of information after each long carriage or 
paper movement, such as carriage return or form feed, by 
inserting dummy or "filler" non-print characters. The 
fillers do nothing except to take up time. 1~he idea is to 
allow the print head enough time to get into position when 
the transmission of information is resumed. The number of 
filler characters falls into four classes: Class 0, 1, 2, 
and 3 with the higher classes having more filler 
characters. Reference 1 gives a detaileC:i table on the 
exact number of fillers in each class for every carriage or 
paper movement action. Since inserting fillers will slow 
down the pr int throughput, the filler class should be 
chosen just high enough to overcome the timi.ng problem, if 
one exists. This can be easily determined by experimenting 
with each class. 
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TrY 
Keyword 

ALTMODE 

00 AL'IMODE 
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system 
oef3.ul t Explanations 

X Converts AL'IMODE codes of octal 1~5 & 1~6 to ASCII 
code of 033. 

No conversion 
~----------1--------r----------------- ---------------------------------

BIANKS x 
00 BIANKS 

-----------

CRLF X 

00 CRLF 

---------- -- ----------

ECHO X 
00 ECHO 

Allows blank line printout. 
Suppress blank lines. Useful in CRT terminal to 

increase output that fits on the screen. 
--------------------------------------------------1 
When a line reaches the right margin, the carriage 

will automatically return and advance one line. 
Suppress carriage return even when the right margin 

has been reached. 
--------- -------------------- - -- -------------------
Terminal will echo print the input characters. 
Suppress the echo print. 

r-------- --- -----~f___------------ ----------------

FILL n n=O Insert filler characters after each carriage-return 
or tabbing operation to correct timing problems. 
Filler insertion is of class n. See more explanation 
in the example below. 

00 FILL X Same as n=O 

GAG 
1- -- --- - ---------- ------------- -- ---- --------

Message transmitted by SEND command cannot be 
received at this terminal. I 

Opposi te of OC 
~_GT\G - - -1--~ ---

00 LC I 

Opposite of GT\G. 
- - -------------- -- -- -------- - ------ ----------

X Transmits all lower cases as upper cases. 
c---------- t -------;----------------------------- ---------- ----------1 

PAGE After this command is issued, the user will have the 
ability to temporarily suspend system typeout without 
losing it. The key CTRL-S suspends the typeout, and 
CTRL-Q restores it. 

00 PAGE X Disables the CTRL-S and CTRL-Q keys. 
1------- ------------------------------------------------------------

TAB X System sets up standard tab settings. Actual settings 
vary with each installation. 

00 TAB The monitor simulates TAB output from program by 
sending the necessary number of SPACES. 

-------~-------------------- ---- -------------------

UC 
OOOC 

f-------- -- -- -

WIDTH n 

------.-
SYSTEM A 
SYSTEM B 

X Same as 00 LC 
Same as LC 

--~----- -------- --------------

'2 The carriage width (the point at which a free carriage 
return is inserted) is set to n. "n" ranges from 
l' to 200. 

-------------- --~----------- - -- - -- -- -. - ----------------1 

Appl ied before IDGIN command to select one of the 
tw systems. 

Table 8.3 TrY Command Keywords 
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Example: 
Function: 

Example: 
Function: 

Example: 

Function: 

Example: 
Function: 
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.TTY GAG 

After this command is given, the user's terminal cannot 
print out messages sent by other users' SEND commands. 
This is useful when the user has an important output to 
prepare and he does not want any pr inted messages to spoil 
his output • 

• TTY PAGE 

This is particularly useful in a CRT terminal application 
to allow temporary suspension of output so that the user 
can read it before it rolls off and disappears from the 
screen. It is also useful in conventional terminal to 
create a pause dur ing the typeout to allow the user to make 
some manual adjustment of the terminal, for example, to 
advance the paper to the next page • 

• TTY PAGE 
.TTY GAG 
• TTY WIDTH 132 

Unless one keyword 
previously given 
accumulative effect • 

• TTY LC 

cancels 
keyword, 

out 
the 

the effect of 
Try command s 

another 
have an 

For terminals having lower-case capabilities, this command 
will set the terminal at the lower-case mode, and the 
terminal acts like a conventional typewriter. The upper 
case character may be generated only if the shift key is 
depressed at the same time. 
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PROGRAM EXECUTION AND CONTROL 

8.12 Execution and Related Commands 

To execute a source program stored on disk, such as a program written in 
FORTRAN, the program is first compiled and an object program is generated and 
stored on disk. This object program, called a relocatable binary file, or a REL 
file, is then loaded into the user's core along with any subprograms of the 
System called by the program. Execution will then begin at an address of the 
core determined by the compiler and the loader. Therefore, the execution 
process goes through three stages: the compiling, the loading, and then the 
execution. Similarly, the loading goes through tv.D stages: the compiling and 
the loading. Of course, the user may also request just the compiling to be 
done. The monitor commands to perform these functions are listed next. The 
"list" in the command format may be either a single file specification or a list 
of files separated by commas. 

Command Format 

COMPILE list 

LOAD list 

EXECUTE list 

STARr 

Explanations 

TO compile the source program(s) and store the REL 
file(s) on disk. No execution. 

To compile if necessary, and then to load the REL files 
and the needed System subprograms and user-supplied 
subprograms in user's core. No execution. 

TO compile the source program(s) if necessary; store 
the REL file(s); load them along with all needed 
subprograms into the core; then execute. 

TO begin execution after a REL file has been LOADed. A 
LOAD command followed by a START command is equivalent 
to an EXECUTE command. 

When a file is created for storage on disk, the directory carries the 
information of its creation date and time. When a command COMPILE, LOAD or 
EXECUTE is issued, the System will first search in the user's disk area to see 
if there is a REL file bearing the same name. If there is such a REL file on 
disk and if its creation date and time is newer than that of the source program, 
the compiling is simply bypassed because the REL file is still valid. The 
purpose is to avoid unnecessary compiling which can be quite costly. 

A number of command switches are available, and a selected subset is 
listed below. As seen in Table 8.4, these switches are common for the commands 
listed except the LIBRARY switch. 
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Switch 
C'orrunand 

I COMP rtOAD' EXEC 
~-

/COMPILE x X X 

CHAPTER 8 OPERATING SYSTEM 

_. __ .. - --------------------------, 

Function 

To ~orce a compiling of the file even if a REL 
file already exists with a newer date and time 

~
~ than that of the source file. 

/CRE;----- f-;-I- X X ;~- pr~~c~-~-~ross~ref~-renc~;isti~I---file~ the 
I disk for each compiled file for later processing 

r;Flo-l ; II' ~--r·-~-- -1;:--:::-:=:-~~~o co~;;~~---~-j~-~~~~fault 
1/ switch at Pitt. 

r;;;~-- X [- X t X - 110-U~~--~~~-~4-;-CO~~~-;~~~---·-------------------
I -.------ ---.------ -.--. --------------

X I X To load the files in library search mode. See 

X 

statement. I ~
as defined for the array in the DIMENSION 

. ~- .. 

Table 8.4 Selected Switches for the EXECUTE Command 

Example: Suppose a REL file has been prepared that contains fifty 
subprograms needed in a course. However, at any single application, only a few 
are really needed. Suppose this package is now named as COMMON.REL. At each 
application, a user will prepare a main program, in which he calls certain 
subprograms from the package. In executing his program the user should issue 
either of these two commands: 

• EXECUTE MAIN. FOR 3 COMNON. REL 

or, • EXECUTE MAIN.FOR3 COMMON.REL/LIBRARY 

With the former command, the entire COMMON. REL is loaded into the user's 
core--all fifty routines--even though only one or two may be needed by the main 
program. In the latter form, only those routines needed by the main program are 
loaded. When a libr ary package is 1 arge, the use of the LIBRARY switch will 
spell the difference of whether there is enough core to run the user's job. 

When a program has been thoroughly debugged, and if the program will be 
run many times or shared by many people, the following is a more efficient way 
of executing it. 

The program and its subprograms will be compiled and loaded in the usual 
way by a WAD corrunand. After the WAD operation, the "core image" may be saved 
as a file bearing an extension of EXE by issuing the command: 

SAVE NAME 

and the save file will have a name of NAl1E. EXE. Any subsequent execution of the 
program may be done by issuing the command: 
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[iUN NAME[m .. n~ 

where [m,n] is the PPN of the file owner, and may be omitted if the user has the 
file in his own disk area. 

The main advantage of executing a program this way is to eliminate all 
preliminaries of compiling and loading. Besides, only one file name ~fter the 
RUN command need be specified. 

Example: Observe the following sequence with comments given: 

Comments 

.LOAD MAIN.FOR .. SUB1.FOR .. SUB2.FOR .. SUB3.FOR .. SUB4.FOR .. COMMON.REL/LIBRARY 
(Compiling of each FORTRAN program takes place here.) 
(Loading of all REL files takes place next.) 

.SAVE MESS 
Job Saved 
.START 
(Execution follows) 

Save the core image as MESS.EXE 

Execute the program 

Subsequent execution of the same program: 

.RUN MESS 

The same idea is extended to running the System program by using the R 
command of the form: 

where NAME is an EXE file of the System. Thus, the commands "R UPDATE", "R 
PIL", etc. are among the appl ications of the R-command. 

Programs submitted for batch job execution may be submitted through the 
time-sharing terminal by a command developed at Pitt: 

~-------'-"-'-----'-J OPRSTK NAME. EXT 
---~-----.-.,.~-.--------

where NAME.EXT is the name of the control file. See Chapter 9 for details. 
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FILE MANAGEMENT AND CONl'ROL 

8.13 File Management Commands 

In the general specification of a file: 

DEV: NAME.EXT [m,nl <xyz> 

all comp:ments in the form except "NAME" part may be omitted. 
part is omitted, it has the following default interpretation: 

When a certain 

Q1\itting 

dev: 

• EXT 

[m,nl 

<xyz> 

Means: 

The device is DSK: 

The file has a null extension . 

The file belongs to the user. 

A file is uniquely specified without 
a protection code designation. 
However, if a file is created 
without specifying a protection 
code, a default code of 057 is 9iven 
to it. 

In addition, the character "*" and "?" serve as the "wild cards" in the format 
of file specifications, as was discussed in Section 8.1. 

Various file management commands will be discussed next. 

(1) DIRECT (DIR) Command This command will output a listing in file 
specifications, sizes in blocks, protection codes, structure nemes, creation 
dates, etc. The complete form of the command is: 

DIRECT 9UTPUT = input list/switches 

where "GUrPUT=" (including the equal sign) is the output device andl file name, 
and "input list" is a single file or a str ing of files. If the TTY is the 
output device, the part "GUrPll=" may be omitted. If an output file name is 
given, the default device is DSK: If an output file is not given and one is 
needed, the default file name is HHMMSS.DIR where HHMMSS is the time of the day 
when the DlREC'IDRY command is given. Several examples are shown below: 

.DIRECT Print out a directory of all stored files • 

• DIRECT NAME. * Directory of all files with the name NAME • 

• DIR *.EXT Directory of all files with the extension EXT • 

• DIR FL1.EX1,FL2.EX2,... Directory of individual files. 
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A typical printout of the directory is shown below: 

~ __ Name 
I Extension 
I I File length in blocks -

I

, 1 I Protection code 

:;:

creation date 

J 

i ~torage structure name 
1 Owner's --1 

T ST T 10 <157> 18- Y-80 SRB, [115103,3205711 
SAMPLE FOR 48 <057> 20-MAY-80 
SAMPLE REL 36 <057> 2l-MAY-80 
TEST BAK 36 <057> l8-MAY-80 
TOTAL OF 180 BLOCKS IN 4 FILES ON USRB: [115103,320571] 

The last line is a surranary line of the files in the DIRECTORY command. Switches 
provide a user a wide selection of file categories and printout formats. Some 
of the switches are included below: 

Switch Argument Directory Printed 

/BEFORE: date:ti~e I --------
/SINCE: date:timej Files created during the specified time. 
----- -------.1-------_.- -----.- .---------.--.---.--------- ---.------- ... -.------.----- - -.---- '--- - .---.------

7.::~-~--t·: ~: ~:~ ;U:~~:_ :~:i:~~:~~~ :l00~U~.__ __ .. ----
/NORMAL To print a normal form. 
/SLOW Tb print out a full listing. 

1---- - ------- -- ----- - ------ ---- --------- -- -------------.-. ---.- .. ----.------ -'-

/HELP I To print out all available switches. 
I----------I----------t-------- -- - ----------------- . ---------.----.------------.. -.. - --- .. ---. -.- ------

~~!.~..:.- ___ }____ __ _ ___ ~--- TO_~~:~ __ t:~~_d~~_~t:0 .. ~ .. ~~. _ the 1 ine pr inter. 

~~Y -----------1 To print out just the s~:: .. y __ l~_~~. ___ _ ____________ .. _ 

/WIDTH: N I Tb output several entries on a single line to make output 
~-column wide. Default N is 64. 

----- 1--.--.---------- .. --.. -.----- "------''''-'--' .--

/OORDS To print out the size of files 
blocks. 

in words instead of in 

~------~------~---------------------------------------------------------

Example: 
Function: 

Example: 
Function: 

Example: 

• DIRECT LIST. DIR = *. DIR 
Store the directory of all FORTRAN files as LIST.DIR. 

.DIRECT *.FOR/FAST/WIDTH 
Print out the directory of all FORTRAN files on user's 
terminal with a format of names and extensions only, four 
entries per line. 

Suppose a DEC tape has been mounted by a MOUNT command, and 
it has been named with a logical name of Tl. The following 
command will list all FORTRAN files stored on that tape: 
,DIRECT Tl: *. FOR 
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(2) DELETE (DEL) Command This command will delete one or more files 
from the disk or the DECtape, and remove their entries from the directory. It 
has a similar format as that of the DIRECT command, namely: 

[-----------.-.--J 
DELETE list 

-------_.- ---~~----.---

where "list" = a single file or a group of files. As in the case of DIRECT 
command, the following are some of the most frequently used forms: 

DELETE FLl.EXl, FL2.EX2, ..• 
DELETE NAME. * 
DELETE *.EXT 
DELETE *.* 

After the deletion of files is completed, computer will respond with a report of 
the file names, extensions, and total disk storage blocks recovered • 

Example: 
Function: 

• DEL *.TMP, *.BAK 
Delete all tempor ary and backup files created after a 
successful editing session using UPDATE editor, or after 
these files have served their usefulness. 

(3) RENAME (REN) Comrnand This command will change one or more items 
of the file specifications on the disk or DECtape. The items that may be 
changed by this comrnand are filename, extension, protection code, or 
combinations thereof. The form of the command is: 

RENAME newl=old1 3 nev2=old23 ••• 

When this command is executed, the file specificai ton of "oldl" is changed to 
"newl", "01d2" to "new2", etc. 

The old and the new file specifications must bear or imply a one-to-one 
correspondence, especially when there is a "wild card" representation. For 
example, the command ".RENAME NEW.FOR=*.FOR" wuuld be an incorrect command. 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

.RENNfE ISSAC. FOR = NET-ITON.FOR 
To rename a file from the name NEWTON. FOR to ISSAC. FOR, and 
keep the same protection code. 

.RENAftfE *.FORd5?> = *.FOR 
to give all FORTRAN files a protection code of 157. If a 
file already has a protection code of 157, the command is 
still executed despite being superfluous. 

.REN Tl:*.FOR = Tl:*.F4 
To rename all extensions of F4 to FOR for files stored on 
DECtape, previously MOUNTed and given a logical name of Tl. 
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(4) PRaI'ECT (PROT) Corrunand This command will alter the protection codes 
of specified files. Its format is: 

fiZel<xyz>, fiZe2<xyz>, .~ 

where "xyz" is the new protection code assigned. This command is equivalent to 
"RENAME filel<xyz>==filel,fie12<xyz>==file2, ••• " In fact they are executed by the 
same prog ram. 

(5) PRESERVE (PRE) Corrunand This corrunand will rename the file to change 
its protection code from <xyz> to either <157> or to <lyz> depending on the 
local installation practice. The purpose of "preserving" a file is to raise its 
protection level relative to others in the disk. In a batch run, if the disk 
storage is over the logout quota (See Section 1.10) at the end of a batch job, 
the System will kill off excess files ruthlessly according to an established 
order of priority as given in Section 8.4. However, preserving a file merely 
makes it less vulnerable--it does not make it untouchable. If all files are 
PRESERVEd in the disk, the idea of relative protection level is lost, and one 
file is just as vulnerable as another. In general, all source language files 
should be preserved, and all files that can be re-generated (by re-compiling or 
by re-running the source program) need not be preserved unless it will be costly 
to re-generate them. The corrunand format of the PRESERVE corrunand is: 

I;~SERVE - Ust =oJ L ________ _ 

where "list" is a list of file specifications to be preserved. 

(6) COpy (COP) Corrunand This command will duplicate as a single file 
from one or more source components. The format of the corrunand is as follows: 

~
----.. -----'------.--------J 

COpy output fiZe spec = inputl, input2, .•. 
---,------.,--,--------------~-------.-----.--.-

where the file specifications on both sides of the equal sign have the standard 
form. The equal sign is required in the format, as it separates the destination 
side from the source side. 'llhe files at the source may_ have wild card 
construction, and they must be accessible to the user if they are stored under 
other PPNs. The order of input files is important, because they will be merged 
into an output file in the precise order listed in the command. 

The six file management monitor corrunands are among the most frequently 
used corrunands. Actually, all of these commands except DIRECT run a system 
service program PIP and utilize some of its salient features. The PIP program 
can do a great deal more than that presented here, and it is one of the most 
versatile and important service programs. Details of PIP were given in 
Chapter 7. 

There are a number of points that may be of interest: 

A. When a file of another PPN is included in the file management 
corrunand, that PPN must be specified. If several files have the same PPN 
specification, command structure can be simplified by moving the [m,n] part in 
front of these files. Thus the following two corrunands are equivalent: 
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B. In a multi~user time-sharing and batch system, the security of 
stored files has increasingly become such a serious problem that legislations 
are being considered at the federal level. TO copy a copyrighted file without 
permission can lead to civil court action. TO discourage "snoopin9" and abuses, 
file management commands are often modified and curtailed when another user's 
PPN is specified in the command. For example, when a user has log ined under his 
own PPN of [ml ,nl], the following commands will be rejected by the System and 
considered as "snooping" abuses: 

• DIRECT 
• DIRECT 
• DIRECT 
• COpy 
• COpy 
etc. 

[m2 .. n2] 
*. FOR [m2 .. n2] 
X???REL[m2 .. n2] 
*.* - *.*[m2,n2] 
*.BAB = ,*.BAS[m2 .. n2] 

C. While the examples of these commands have mainly concentrated on 
the management of disk files, they are equally applicable to DEC tape file 
management. However, before these commands may be appl ied to DEC tape files, the 
tapes must be mounted by the DRIVE and the MOUNT commands. The following shows 
a typical session of DECtape file management. Computer message pr intout is 
omitted to save space: 

.DRIVES DTA 

.MOUNT DTA:Tl/~lE/VID:A1004 

.RENAlfE Tl:NAME1.FOR = Tl:NAME2.FOR 

.COPY BAMPLE.DAT = DATA1.DAT .. Tl:DATA2.DAT 

.DELETE Tl:DATA2.DAT 

.DISMOUNT Tl 

.UNDRIVE 

8.14 File Output Commands 

A file on disk or DEC tape can be reproduced as an output via. one of many 
output devices. These output monitor commands are now tabulated below: 

File Output 
Monitor Command 

TYPE list 

PRINT list 

CPUNCH list 

TPUNCH list 

PIDr list 

Function 

To produce a typed copy of files listed in tne list on the 
user's terminal. 

To produce a printed copy of files listed in the list on 
the line printer. 

To produce a punched card deck of files listed in the list 
on the system card punch. 

TO produce a roll of punched paper tape of the files 1 isted 
in the list at the system paper tape punch unit. 

To produce a plot of files listed in the list on the system 
Calcomp plotter. 

where "list" is a single file specification or a series of file specifications. 
Except for the TYPE command which produces the output at the user's terminal, 
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all other corrunands listed above use the system output facilities. As the 
facilities are shared by all users, by necessity a traffic control scheme must 
be established for orderly execution. Priority rules must be set up so that the 
facilities will not be monopolized by large-output jobs. These considerations 
led to the idea of setting up a queuing line of output jobs, and the design of a 
strategy of assigning priorities to jobs in the queuing line. Furthermore, the 
need for establishing priority and queuing also exits for batch jobs. 
Therefore, one single monitor corrunand may be used to request output, and the 
corrunand will substitute for the above listed commands (all except TYPE). The 
corrunand QUEUE will be presented next. 

8.15 The QUEUE Corrunand 

The QUEUE corrunand allows the user to make entries in several system 
queues the input queue for the batch system* and the output spooling queues 
for the line printer, the card punch, the paper tape punch, and the plotter. 
The QUEUE corrunand with appropriate switches also reports or modifies the status 
of the queue entries. 

The general form of a QUEUE corrunand is as follows: 

E -----·----J 
QUEUE QLlNE:JOBNAME = NAME. EXT/Switches 

--.--.-~-.--~~-- .. --:..-......... -- .... _-----_ .. _----
The QLINE parameter selects the queuing line. At the University of Pittsburgh, 
there are five queuing lines incorporated into the QUEUE corrunand: the batch 
queue, the line printer queue, the card punch queue, the paper tape punch queue 
and the plotter queue. They are discussed in detail next. 

*At the University of Pittsburgh, the capability of the QUEUE command to submit 
an input batch job is disabled. The entry of input queue in the batch system is 
now done by the OPRSTK command (see Chapters 7 and 9). However, the QUEUE 
corrunand may still be used to inquire about or modify the status of batch jobs in 
the input queues. 
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First, the QLINE: parameters are outlined below: 

QLINE: Short Form Explanations 

INP: I: 

LPT: L: 

COP: C: 

PTP: PT: 

PLT: PL: 

------------------- -----------------------------
Batch input queue. 

Line printer output queue. For printer jobs, station 
number can be specified to designate a particular 
printer in the form of LPTSn: This QLINE is optional 
for all pr int jobs, except when the file extension is 
any of: COP, PTP, or PLT. 

Card punch output queue. 'llhis QLINE is optional if the 
file extension is COP. 

Paper tape punch output queue. This QLINE is optional 
if the file extension is P'I'P. 

Plotter output queue. This QLINE is optional if the 
file extension is PLT. 

Other parameters in the co~nand string are: 

JOBNAME 

NAME. EXT 

/Switches 

name of the job being entered into the queue. This part is 
optional. If omitted, the jobname given by the System is the 
name of the first file in the request. 

file specifications which may include [m,n] for other PPN. 
Wild card construction is also allowed. 

switches that control the action of the command. 

The main advantage of using a QUEUE command is that it unifies and 
replaces many input/output monitor commands. If the rule on the file extension 
is observed (namely, "The extensions COP, PTP, and PLT are exclusively reserved 
for output files of card punch, paper tape punch, and plotter, respectively"), 
the following substitution of commands may be made: 

Monitor Command 

SUBMIT 
PRINT 
CPUNCH 
TPUNCH 
PIm 

list* 
list 
list 
list 
list 

May be Substituted By: 

QUEUE 
QUEUE 
QUEUE 
QUEUE 
QUEUE 

list 
list 
list 
list 
list 

Thus, if a file is named with an appropriate extension, the C~UE command 
will automatically enter it in the proper output queue and the QLINE in the 
command structure may be omitted. 

*"SUBMIT list" command for submitting batch jobs is disabled at Pitt. 



CUEUE Command 

There are three types of CUEUE switches: 

(1) Queue operation swithces These switches define the 
oper ations. anI y one of this type may be pI aced in a CUEUE command. 
appear anywhere in the command string. 
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queue 
It may 

(2) General queue switches These switches generally affect the 
scheduling of the queue entries. Each switch of this type may appear only once 
in a command string but it affects the entire request. It may appear anywhere 
in the command string. 

(3) File-control switches These switches affect the individual 
files in a request and must be adjacent to the file specification in the command 
string. Different placements of these switches in the command string have 
different meanings. Normally, such a switch is placed immediately after a file 
specification, and that switch only controls that particular file. ~such a 
switch is placed immediately before a group of file specifications, that switch 
will control all files that follow until restored or changed by another switch. 
See the following examples: 

Examples ----------------
FI.EXT,F2.EXT/COPIES:2,F3.EXT 

/COPlES:2 Fl.EXT,F2.EXT,F3.EXT 

Remarks 

Requesting 2 copies of F2, 1 copy of 
Fl and F3 

Requesting 2 copies of Fl,F2,F3 

/COPlES:2 Fl.EXT, F2.EXT, F3.EXT/COPlES:l 
Requesting 2 copies of Fl and F2, 1 

copy of F3 

Actually, this is also true for a device name, a PPN, or a file extension. 

The number of switches with their respective arguments is quite large. 
However, not everyone will be useful or meaningful to an average user. 
Consistent with the purpose of this book, only a judiciously chosen subset of 
these switches will be presented, along with appropriate remarks, examples, and 
explanations. For complete information, the readers are referred to References 
1, 2, and 6. 

Note that if an argument of a switch is omitted, a default value is 
assumed only if the colon is also omitted. Otherwise, the value of the argument 
will be assumed by the System as zero, not the default value. For this reason, 
it may be more prudent to consider the colon to be a part of the argument, 
rather than a part of the switch. The selected switches are now given in three 
tables, categorized in the types mentioned above as Table 8.5, 8.6 and 8.7. The 
keyword for each switch may be shortened. The underscored part of the switch is 
the minimum that should be designated. For example, /LlST may also be given as 
/L, /Ll, /LlS or /LIST. -
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Examples of Listing the Queues: 

Example: .Q [115103,320571]/LIST 
Function: List all jobs entries submitted by [115103,320571]. A 

a~~job typical printout is shown below: ! enhie$ '3"0'<> yw'""e.. 

i INPUT C;UEUE AT 14:10:33 31~. ~/ Se~ .... e.."\ce J'l-'""ber o..$S;'3"e.J., +0 ti-,e..jo\. 

DEV PPN [JOB I rsOO"-r,k TIME CORE PRI 
INP 115103, 320571 L'1'~STl_ (.3.281.1 *S~l 00: 02: 00 8K 0 

/ 

'iINE PRINTER QUEUE AT 14: l'i: 33 ~':JUL-80 
! DEV PPN SYSIJ'oBl rSEcfl NAME 
~ LPI'~+-q#l15103, 320571 B ~'tJ llQU.6J *SZE 

O~t~~io~ Flag sign: none = job still waiting 
el'\tr~s J'@jobbeingtransferredtothefrontend 

s-/-; t-" ..-.be JI: job having been transferred to the front end 
'" .,,~... r * job being processed 

Example: ·8 [115103,320571]/FAST 
Function: ---- For the same queue inquiry, this switch will yield the 

following: 

INP 115103,320571 TESTI 3287 *SZE 
LPI'SlO 115103,320571 B TEST 10116 *SZE 

Example: .Q [115103,320571]!SU~f!1ARY 

00:02:00 8K 0 
3 

Function: This conunand will yield a printout format giving the batch 
input queue inforamtion as well as the pr inter queue. A 
typical printout is as follows: 

QUEUE SUMMARY Nr 13:22:17 31-JUL-80 PITT DEC-I099/B 63A.44A 

EXECUTION QUEUES PRINT QUEUES (STD FORMS) 

LIMIT AV. AGE OLDEST JOBS TIME * OLDEST JOB 

30SE( 00:00:00 00:00:00 
2MIN 00:00:00 00:00:00 

10MIN 00:00:00 00:00:00 
20MIN 00:00:00 00:00:00 
30MIN 00:00:00 00:00:00 
1 HR 00:00:00 00:00:00 

LPQ 00:00:00 00:00:00 
OTHER 00:01:31 00:01:31 

* WHERE <16 PGS ALL JOBS PGS 
o 00:00:00 * 
o 00:00:00 * 
o 00:00:00 * 
o 00:00:00 * 
o 00:00:00 * 
o 00:00:00 * 
o 00:00:00 * 
1 00:02:00 * 

Example: .Q INP:U15103,320571]jLIST 
.SUBMIT [115103,320571]/LIST 

Function: Both conunands will pr int out the status of batch jobs 
submitted by [115103,320571]. 
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Example: 

Function: 

Example: 

Function: 

Example: 
Function: 

.0 IPT: [115103~320571]/SUMMARY 
. PRINT [115103~ 320571]jSUNMARY 
Either one will print out the PPN's printer job status. 

.Q INP:/LIST 
• SUBMIT/LIST 
Print out all batch jobs entries in the System. 

.Q LPTS10:/LIST 
Print out all printer jobs at station No. 10. 
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If the queued jobs have been completed when an inquiry is made, the 
System will return a message of: "The queues are empty." 

Examples of changing the queues 

Two switches may be used to change the queues: /MODIFY and /KILL. In ~ 
selective modification or deletion, the jobs must be identified by either the 
/SEQ:n switch or by the JOBNAME assigned. If /KILL is applied without a 
selective identification, every job fitting the specification will be deleted. 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

Example: 

Function: 

.Q LPT:=/KILL or • PRINT/KILL 
Delete all printer jobs. 

.Q LPTS10:=/KILL 
Delete all printer jobs submitted to Station No. 10 
printer. 

• Q INP: TEST=/KILL or • SUBMIT TEST=/KILL 
Delete a batch job whose jobname is TEST. 

.Q LPT:=/SEQ:l0116/KILL or .PRINT/SEQ:l0116/KILL 
Delete a print job which has been assigned a sequence 
mnnber of 10116. 

.Q LPT:=/SEQ:l0116/fI0D/BREAK:llllll/LOC:6 

.PRINT /SEQ:l0116/f10D/BREAK:llllll/LOC:6 
Modify a print job, whose· sequence number is 10116, by 
re-routing it to Station No.6 and programmer number 111111 
as the receiver of the output. 

Note: At the University of Pittsburgh, the command ".QUEUE INP:=" and ".SUBMIT" 
may be used for queue modification, but not for submitting batch jobs. The 
batch jobs are submitted by a Pitt-developed command of ".OPRSTK". 
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Example: 

Function: 

CHAPI'ER 8 

.(] INP:=/SEQ:3287/MOD/CORE:16 

.SUBMIT /SEQ:3287/HOD/CORE:16 

OPERATING SYSTEM 

Change a batch job, whose sequence number is 3287, to a new 
core request (from whatev~.r was before) of 16K. 

The following examples show certain applications of the switches: 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

• Q NE~lTON.POR/LOC:l O/COPIES: 3/SPACING: DOUBLE 
This command will submit a request to print 3 copies of 
NEWTON.FOR in the user's own disk area, double spaced, at 
the printer in Station No.IO. Note that if the file is 
already double-spaced (with a blank line as every alternate 
line), the result with this command would be quadruple 
space • 

• QUEUE POR01.DAT/PILE:ASCII 
A file with an extension of OAT is printed with an 
assumption it has the FORI'RAN carriage control character 
format, because the /FILE:FORTRAN is the default switch for 
all files with the extension of OA'r. ']~herefore, the 
FORI'RAN data files are always prepared by reserving the 
first column of every line blnak except for carriage 
control characters. If a data file is not prepared this 
way, or if it has an unknown origin, it would be prudent to 
include the /FILE:ASCII swithc in the print request. 
Otherwise, for example, every time the printer encounters a 
line beginning with a "1" in column 1, the printer will 
take as an instruction to a new page • 

• QUEUE PROB1.CDP/COPIES:2/DIS:REN 
Punch two copies of PROBl.COP in cards*, and remove the 
file from the owner's disk area immediately. 

*Note to pitt users: pitt does card punch jobs outside the University. The 
punch job files are collected on tape once a week from the disk. A user should 
either keep his COP file at least another week after he submits the punch 
request or use the /OISPOSE:RENAME switch. 
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Switch Argument 

/CHECK 

/fAST 

/~IST :1 

:2 

/SUMMAR 
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:::~::.j~~~~:;i~~:!:::~;,~:~\J,,;g~~~!~ 
short format. Same as /LIST except no I 

;;;i;;o;;;~~;i]~ ~~ :~~~!~£~~£ til··' : 1 .~ 
in this Section. I 

i I More detailed listing 

Most detailed listing ....................... ! ................ --.~ 
Route the output to the specified printer I n=station I 
at station No. n. Each station printer I number 

, has a page limit, and long jobs can be Iii of RJE I 
I
I pr inted only at certain printers. Also, 
only certain printers have lower case 

8;:~;;:~~ji~Q;~~wr~~~~f~~ t~e~~~ I -1 
I 

in the command, only the specified jobs are I I 
killed. Otherwise, all jobs in the I ,'I 

' specified queue are deleted. 

Used in combinat·i·~~·~i~h another switch to . 1 
change the value of that switch for a job ! 
already in the queue. The job to be I 
modified must be identified either by a 
/SEQ:n switch or by the JOBNAME in the I 
command. The specification of a previously 
submitted job may be modified by using the 
/~DDIFY switch in conjunction with another I 
QUEUE switch. To change the specification 
of a previously submitted batch job,use the 
following switches with the MODIFY switch: 'I 

/CORE:n To change core limt to nK I 
/OUTPUT:n To change the batch job OUTPUT 

parameter to n. I 
/PAGES:n To change the page limit I 

:;~:~~~;~:s;o change job priority J. ____ ....•. j -- To change CPU time 1 imi t 
- - - - ~ -- - -

To print out a summary of jobs in the 
queue. 
-~--.-.-~-----~~--~- ~--~------ -~-----------~ 

Table 8.5 Selected Queue Operation Switches of the QUEUE Command 

l~ote: Underscored characters correspond to the short forms of the switches 
and the arguments. 
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Switch Argument 

/~TER 

:HHMM 

:+HHMM 

CHAPI'ER 8 OPE~RATING SYSTEM 

Explanation 

Job will not be processed until after the 
specified time: 

After _HHMM (using a 24-hour 
HH=hour, and MM=minutes) 

clock, 

"HH" hours and "MM" minutes from now or 
later 

D2fault 
Argument 

HHMM=OOOO 

1----+------1------------------------------------ -------

/BREAl< :N 

/FORM :ll' 

Route the output to user whose prograrrnner N=own 
is N. PPN 

Route a print job to a pr inter that can 
print lower case characters. 

---------

STD Print job on standard form, a default 
condition. 

- .. - -----------.\---------------- -------------- -.-------------- --------
/LIMIT :n 

------1------ --

/SEQ :n 

Limit the output to the specified number 
of pages, cards, or feet of paper tape. 

1--------------------------------- ______________ _ ____ --___________ _ 

The sequence number identifies a 
particular job in a queue. This switch 
is normally used in combination with the 
/MODIFY or the /KILL switch to change or 
delete a seleted entry in the queue. 

-------~------~----------------------.-----------.--------.---

Table 8.6 Selected General Queue Switches of the QUEUE Command 

Note: Underscored characters correspond to the short forms of the switches 
and the arguments • 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

• SUBMIT/SEQ:10l16/MODIFY/CORE:32K 
Tb change a previously submitted batch job (identified by 
its sequence number) core request to 32K • 

• PRINT/MODIFY/LOC:6/FO:ll' 
To re-route all printer jobs already :submitted to 
10cation-6 and ask for lower-case printing • 

• PRINT /M/A:OOOO/LOC:3 
Tb re-route all printer jobs to printer-3 and do it after 
midnight. 
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Default 
Switch Argument Explanations Argument 

~= 

/COPIES :N To generate n copies of the output, but :1 
not larger than given in this table: 

Device Maximum II nil 

LPT 63 
CDP 3 
PTP 63 
PLT 3 

-~.----- -

/DISroSE : DELETE Files to remain in the owner's disk area, : PRESERVE 
but to be deleted after processed. 

: PRESERVE Files to remian in the owner's disk area, 
except those defaulting to 
/DISroSE:RENAME. 

: RENAME Files to be irrunediately removed from the 
owner's disk area and placed in a system 
disk area, where it is neither accessible 
by the owner nor counted agains this disk 

I quota. The file is deleted after 
I spooling. This is the default for files 

I 
with extensions of LST and TMP and if 
protection code is <Oyz>, and extension 
one of these: CDP, LPT, PLT or PTP. 

~--

/IILE : ASCII To specify that the file contains ASCII 
text. This is the default for all files 
except those with the extension of DAT. 

: FORTRAN To specify that the file contains in 
column-l of each line a FORTRAN carriage 
control character. This is the default 
for all files with the extension of DAT. 
Applied only to printer jobs. 

- ____ " ____ ~ __ 4_ .. __ ._ -----_ .... --_. __ ..• . - ------ --~---- ------
/SPACING : SINGLE To print the file in single space. : SINGLE 

:!pUBLE To print the file in double space. 

: TRIPLE To print the file in triple space. 

Table 8.7 Selected File-Control Switches of the QUEUE Corrunand 

Not2: Underscored characters correspond to the short forms of the switches and 
the arguments. 
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8.16 Operating System Command Locally Enhanced 

While the Operating system is a part of the system software supplied by 
the computer vendor, local installations often modify certain commands to 
enhance their operations. At the University of Pittsburgh, there are a number 
of system commands enhanced to fit the local needs. Many take on different 
forms and keyv,urds, such as DRIVE, . QUEUE, and OPRSTK. These various 
enhancements have been presented also in this chapter. Users at other 
installations should consult with their own Computer Center staff and 
documentations with respect to the local system enhancement. ln some cases, it 
is an upward-compatible enhancement so that a user not familiar with the 
enhancement may still use the command with the standard format and functions. 
One such command is the TYPE command. In the normal way, the TYPE command would 
run the PIP program and construct a command from the list suppliEc in the TYPE 
command. Thus no switches are allowed other than the standard default values of 
the PIP program. 

At the University of Pittsburgh, a "TYPE" program is implemented and 
acti vated as a monitor command. The complete format for the command is: 

where: 

~
--~-_._._ ... _-_ ... __ ............. - ....... __ ..... , ........ - ..... - ..... -.. -.-.-.-.-..• ---.. -.-.. - .. ----.-----.. -.--~ 

.TYPE /global-switches Output-spec = input list/local-·switches 
--."., -~. _., .. -_.--_ ...... _- ~ "-... ,~".---.. -.-.. - ~-.~- -~-~~.,-.. --~---.... -.<.-.,,,---~ .. - ... - ~- . _.--_._- ._.-.- .. --._- .. - . __ .. _ •. _, ----

global-switch 
local-switch 

swi tches appl ied to all files in the 1 ist: 
switches applied to aspecific file 

The simplest form of the command would be with no switch, or: 

[
-.................... : .. -.. -.. _ ...... -. '-I 

. TYPE lnput-llst I 
_. ____ .. _ ........ ____ .. __ -----J 

Thus in its simplest form·the TYPE command is the same as the DEC-10 
monitor command TYPE. 

The switches and their functions are tabulated in Table 8.8 .. 

Example: 
Function: 

Example: 
Function: 

Exampl~: 
Function: 

• TYPE SYS:TYPE.HLP/PAGES:2-2/IND:4 
Type out Page 2 of the file SYS:TYPE.HLP with left margin 
at column 5 • 

• TYPE NEWTON.FOR/COLUMNS:1-72/HEADER/PAUSE 
Type out columns 1-"72 of the file NEWTON. FOR on user's 
terminal with a header. At the beginning of each page 
(including the first), the terminal beeps and pauses. 
This would allow a change of paper or alligrunent of typing 
position • 

• TYPE FCHARI'. LST/EMULATE: LABELS. CCT 
Many programs are designed for printer output only. One 
such program is the FORFID program discussed in Ch&pter 4 
(section 4.4). When a printer is not accessible, for 
example for a dial-up user, the output may be produced on 
the user's terminal by emulating his terminal as a printer. 
"LABEL.CCT" is the stored "printer carriage control tape." 
For this example, the FORFID program uses CTRL-S to 
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--- ---1- ~-----------.- ---------------------------------------------.. ---.---~-----.------- ... --.----.-~- -- .-. ""--" '~f~~i't--

Swi tch jArgument Explanation Argument 
-"'-''''t-'o.- .. _o_c,,'c,=-_~_-_'"'"'=:, ."'.=_"'.-,--"'=,_,-_c~'''~_~·_',.'".:c_=, "c·"_"",.o,c"o-_",=-='''-·,-.'·_,.,~,,,_ ."=.c'-o~~,"-,.,=,_',_","-.c,=._'=c,,'=· .-

/ALIGN ! Pause to allow alignment of paper before the 
first page. A carriage return resumes the 
typing. 

/PAUSE 

--· .. -i­
/BIDCKS . 

/COLUMNS! 

I 
i 

"'r 

:n-m 
:m 

Terminal will pause for paper alignment between 
every page. Carriage return resumes typing. 

t---·------ ---.-.-- .. --.- --- .. -... -.----.--.... --..... -.. ---- -.--- .. ---.. ---....... -... -..... ---....... ----.~ 
I Process only the gth through !!).th blocks. all 
I Process first m blocks of the file. This switch I blocks 

__ l~s applicable onl~ to disk files. -.. l------
:n-m iproces only the nth through mth columns. : all 

::iles!>'c 1::~e::~:~i:~r:~h;tco::ns~::p::Ch d:~::: is to l ::::~ 
',emUlate a line printer. The file specification I settings 
is of the standard form, which contains I 

; information of a non-standard carriage control I 
I tape, or CCT. The detail content of the CC'!' file I 
i is given below. I 

.- .. J.------ --...... -.- ----.. -- .. -.. - -.. -.... ----.- .. -.-----.----.-.... .. ... +---- ---------
! Treat the input file as ASCII text. I :ASCII 

_J;;;;~~~~l;:~_~~_;t?~~~_~~._~~_~~te;~rst column a t....-----J 
I i I 

I
, n=U: Quit the file processing information block. I :0. if no I 
n=l: Type out the information block at the J sWltch; 

beginning of the file. I n=l if 
n=2: Type out only the information block at the! argument 

/INDENT ! :n 

I ! 

SpeCif:~::n~::~~:~;::~~::e~~~~~-~-•. Max n 63.11::~-i~g 

I/~;~~s 
/PAGES 

/PRINT 

/TALLY 

:n-m 
:m 

:n-m 
:m 

:AR:Ra'1 

: ASCII 
: OCTAL 
: SUPPRESS 

If column-l has tab character in it, the 
indentation may be incorrect. i 

- ---~-... 

Process only the nth through mth lines. I all 
Process the first-m lines of the file: .... _______ . ___ ... t~i~~S 

Process only the nth through mth pages. 
Process the first-!!). pages of the file. 

Type out control characters as up-arrow 
characters. 
Treat the file as straight ASCII file. 
Each word is converted to 12-digit octal number. 
Suppress all multiple-line spacing. 

Type out the total number of pages of the file. 

I all 
, pages 

:ASCII 

Table 8.8 Switches for the Enhanced TYPE Command 
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Example: 
Function: 

CHAPI'ER 8 OPERATING SYSTEM 

suppress formfeed, and the user should have a file 
lABELS.CCT containing just one record "/OC3:l-66:1". The 
flow chart shown on page 145 was produced on a terminal in 
that way • 

• TYPE SAMPLE.DAT 
Output the file SAMPLE.DAT on user's terminal. 
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MULTIPROGRAM BATCH 

INI'RODUCTION 

9.1 Introduction 

The conventional batch operation of a computer will dedicate all system 
resources to a current job. When this job is completed, the system resources 
are then reassigned to the next job. 

The DEC System-lO is a multiprogramming system. It allows multiple 
independent jobs to reside in the core simultaneously and to run concurrently, 
by sharing the core and by switching the central processor from one job to 
another when the processor becomes available. Using this approach, the DEC 
batch enables the execution of up to 14 jobs concurrently with time-sharing 
jobs*. Thus the multiprogram batch (MPB) is a hybrid mode of operation between 
the conventional batch and the conventional time-sharing modes. 

As a hybrid operation, the MPB operations often retain the advantages and 
the disadvantages of both modes. Its chief advantages are: 

(1) Computer resources are used more efficiently to increase throughput, 
namely, more users served in a given length of time. 

(2) Programs and data can be prepared on key punches, which are less in 
demand than the terminals. The prepared card deck serves as a permanent storage 
in user's possession unrestricted by disk allocation quota and unthreatened by 
the prospect of a system crash. 

(3) Jobs may be run by an operator, or by user using a self-service card 
reader at a remote job entry station. Output may be retrieved later at the 
user's convenience. 

(4) Batch jobs have larger core allocations. Some large and long jobs 
can only be run in the batch mode. 

*Five jobs only from the user's standpoint. 

{h7 
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On the other hand, the major disadvantage of the MPB mode is the loss of 
interaction between the user and the computer. 

Since a job can normally be run on DEC-lO either as a batch job or as a 
time-sharing job, a judicious choice should be made by the user to maximize the 
advantages and to minimize the disadvantages. For example, a prc:>SIram deb1..lgged 
in the time-shar ing mode and run in the batch mode w:>uld combine the best of tw:> 
w:>rlds. 

mode: 
In general, the following types of jobs are best suited for the batch 

I '"'J 

(1) Production runs of a program already deb1..lgged. 

(2) Large and long jobs. 

(3) Jobs requiring large amount of input data and/or producing large 
amount of output data. 

(4) Jobs requiring no interaction between the user and the computer at 
the execution time. 

(5) Jobs of users who have difficulties to gain access to time-sharing 
fac il i ties. 

9.2 BATCH Software System 

For the purpose of illustrating the MPB system, a very brief description 
of the BATCH software system will be given here. 

There are four major components in the MPB software system. They are the 
Stacker, the Queue Manage£, the Batch Controller, and the OUtput~. Each 
is a service program, and their interaction and control functions are shown in 
Figure 9.l. 

The Stacker program performs the service of reading the input from the 
input devices and entering the job i.1to a batch queue. Since each installation 
of DEC-lO system has variation of input device configuration, the Stacker is 
primarily oriented toward the card reader input, but it allows jobs to be 
entered from any input device that is code-compatible. In some installations, 
this w:>uld include the terminal and/or the disk*. Once the information is 
entered, appropr iate data files are set up, monitor commands are Slener ated that 
will later execute the job, and a job log file is set up to record the case 
history of the job. The log file is a part of the standard output a user 
receives after his batch job is completed, whether successful or not. 

The Queue Manage£ program schedules the job, both for the jobs in the 
batch controller I s input queue and the output job queue. When a job request 
reaches the Queue Manager, its pr iority is computed by a formula based on such 
job parameters as the CPU time requested, core size requested, etc. The 
priority is further upjraded from time to time as the job ages :Ln the queue. 
When the batch input job is completed, the Manager sends forward a request of 

*At the University of Pittsburgh installation, a modified Stacker called the 
Oper ation Stacker (OPRSTK) is implemented to replace the DEC Stacker in order to 
unify all input/output device queues under a single queuing control. 
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scheduling to the OUtput Oleue. After the output is canpleteel, the Queue 
Manager scratches the job entry from the queue. 

The Batch Controller program processes the batch jobs by passing the 
monitor commands, generated by the Stacker, onto the executive system for 
action. Here one should observe that the batch jobs processed by the Batch 
Controller are not distinguishable regarding the sources of these jobs. Jobs 
originated fran the remote terminals, fran the card readers or from any 
code-compatible input device will appear the same to the Batch Controller. 
Therefore, the time-sharing and the batch jobs . can share the seuue operating 
system and the non-resident software commands, and it is unnecesselry for a user 
to learn t\>,Q different sets of command languages, one for time-sharing and one 
for batch. Also, so long as the input codes are compatible, any input device 
may subnit a batch job. However, since a user can sign on the System only with 
the card reader or with the terminal, our discussion of batch jobs will be 
limited to these t\>,Q sources only. 

The OUtput Spooler program allows the output to be stored temporarily on 
a system disk at a queue priority assigned by the Queue Mana(]er. When the 
specified output device becomes available, the appropriate spooling program 
processes the output job. Note in Figure 9.1, the batch system output devices 
do not include the remote terminals, and hence the terminal users, while it is 
possible for them to submit batch jobs at the terminals, will not receive the 
job output at their terminals. They must obtain the batch output at the System 
output devices. 

9.3 Procedure of Running a Batch Jo~ 

At this point, we shall assume that the program has been written and 
prepared either as a card deck or as a stored file, the data assembled and 
prepared, and the user is ready. The procedure of running a batch job includes 
the following steps: 

(1) First, a control file should be made up, which contains the program, 
the data, the monitor commands and/or the BA'lCH commands in a proPE~r composition 
and sequence. The control file made up can be either a complete deck of cards 
or a stored disk file. 

(2) Secondly, submit the batch job for the run. This can bl~ done either 
through a card reader (for control file punched on cards) or throu~h a terminal 
(for control file stored on disk) • 

(3) Thirdly, retrieve the output results and interpret the results. If 
there are errors, detect and correct them, and resubmit. 

These procedures will now be discussed in details next. 
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CONl'ROL FILE 

9.4 Batch Control Commands 

The batch control commands are commands whose functions are recognized by 
the Stacker in the Batch software system so that appropriate commands can be 
generated. These control commands. are all characterized by a dollar sign ($) in 
the first column and the command keyword starting at the second column. A 
selected set of batch control commands is presented next. 

where 

The general format of a batch control command is: 

"$" the command symbol ~ must be in the first column~ 

KEYWORD = the batch command keyword~ 
column~ 

must start from the second 

/swk a switch or option specifying certain parameters (for 
example, core size, cru time limit, paper page limit, etc.) 

If ~ particular switch is not used in the command, the system automatically 
asslgns a prescribed and safe option for the command. For example, a user may 
use the page limit (of the printer output) option to specify the limit up to 999 
pages. If that option is not specified in the command, the system automatically 
assigns 15 as the page limit. Such automatically assigned option is called the 
default condition of the switch. 

The control commands presented here will often be referred to as "command 
cards," even if they need not be always in card forms physically. Since they 
always have a dollar sign ($) in the first columns, they are also called the 
$-cards. 

9.5 Sign-Gn Batch Control Commands 

These command will generate the monitor command UDGIN with specifications 
of job requirements. Local installations often have variations and options of 
these corranands. Users should confirm with the personnel at their local 
installation. 

(1) $SEQUENCE Card This command will specify a unique sequence number 
for the job. It mayor may not be required at a local installation*. If it is 
required, it must always be the first card in the control file. 

(2) $JOB Card This command will generate the UDGIN corranand and 
make specification and limits of job requirements. Its form is: 

[-~-;-;-~~[~~~/;~~_-/;,~_~~.~ /swn -~~~ 

*At the University of Pittsburgh, the $SEQUENCE card is not needed. 
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J8NAME the optional job name given by the user. If this is omitted, 
the System assigns an arbitrary name such as JOBAA. The 
purpose of the J8NAME of a job is for its identification. 

[m,n] user I s PPN; must not be omitted. 
When the $JOB card is prepared by an IBM key punch, which 
does not have the II [II and the II] II punches, the PPN may be 
punched either as ¢ m,n! or as (m,n) • 

/swk = JOB switches. A list of selected JOB switches is shown in 
Table 9.1. 

If the default conditions are satisfactory in an application, the simplest form 
of the $JOB card could be simply: 

~-;;-~-:~lJ 

which will tell BA'K:H: (1) to login with a PPN of [m,n], (2) to require no 
service of card punch, paper tape punch, or plotter, (3) to request the regular 
amount of core size, regular level of priority, and regular CPU time limit, and 
(4) to return the output at the station where the BA'K:H run is submitted. In 
the meantime, a job name may be arbitr ar ily assigned by the System. 

At the University of Pittsburgh, a short form of JOB card i.s permitted in 
the form of: 

[;:;~B-;~--~~,n] (t~e ,p~es ,core ,cards ,feet0 
~----.. -------------~-~~ 

The parameters of switches are given inside the parentheses and must be given in 
that specific order. If the default value is used, that parameter may simply be 
left blank, but the conuna must be retained, unless it is a trailing conuna. 
Additonal switches may be appended after the parentheses are closerl. 

The two following JOB cards are equivalent: 
$JOB NEW'IDN [115103, 32057l]/TIME: 1: OO/CORE: 12K 
$JOB NEWTON [115103, 320571] (1:00,,12K) 

The two following JOB cards are equivalent: 
$JOB [115l03,32057l]/CORE:12K/PRIORITY:0 
$JOB [115103,320571] (,,12K)/PRIORITY:0 

When a batch job is submitted from a time-sharing terminal J' the PPN of 
the user is already known to the System. Therefore, such jobs are allowed to 
have PPN containing a wild card construction such as [* ,32057l], [115103,*], or 
[* ,*J • 'llle advantage of such a construction is that one copy of such control 
file need be stored and it can be shared by many projects for the same user, or 
many users in the same project, or by anybody. When such a job is submitted, 
the system will substitute the known PPN for the 11*11 part of the ~JOB card. 

Many of the JOB card switch parameters pertain to the est:lmated maximum 
usage of system resources, such as the CPU time, the core storage, and the 
output volumns that are required for the job. The user should try to estimate 
with a margin as close as possible above all of his requirements. If the 
requirements are under-estimated, either the job may not run, or the output may 
be cut off before it is completed. On the other hand, although overestimates 
will not cause a waste in the System resources (because they are allocated only 
when actually needed in execution), it will cause a drop of the job ranking in 
the Batch queue, and the turn-around time will suffer. A useful guide for a 
reasonable estimate is to look at the KJOB printouts of past s:imialr jobs, to 
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DefauTt 
Switch Argument Explanation ~gument 

I====~=- =,= .... =-=,====b====~====--,=~-==.=,=~ .. =~~""",--.·~·~·==,====t-~--"'=-""~=-~= 

/AFTER 

/CORE 

Job will not be processed until after the 
specified time: 

:HHMM After HHMM (using a 24-hour clock, HHMM=OOOO 
HH=Hour, and-MM=minutes) 

:+MM "MM" minutes later 
:DD-MM-YY HHMM Process the job after HHMM on the 

:nK 
:n 
:nP 

specified day. For example, 8-AUG-80 1350 
means 1:50PM, August 8, 1980. 

Estimated maximum core request required Consult 
for the job: your 
core in K-words local 
core in K-words (1 K = 1024 words) rules. 
core in P-pages (1 P = 512 words) 

1--. __ .. ---.-- -.-.-.-.---

/WCATE 

/ourPUr 

--'-

/SITGO 
---_._-

/TlME 
-. 

/UNlQUE 

:Snn 
:nn 
: name 

:n 

Route the printed output to a specified Same Snn as 
ruE station. ruE 

,nn = station number 

I

'name = station name 
- .. -----. -_._.-. -"._--_ .. --- _ .. _--.---_ .. _- .. _- --_.-

Control the automatic 
output at the end of a 
is listed below: 

queuing of 
job. Argument 

n File Queued 

o no queuing 
1 only LOG file pritned 
2 Log file plus spooled output 

the 
lin" 

3 Log file, spooled output, *.LST 

n=4 
.---

4 Same as 3 I 
_.5 _ All e~~~~=~:~_~:'_' _____________ j ___ " _____ . __ _ 

Estimated maximum number of printed pages 
- - -- '--'. --- -- - ... -_._--- _.. _ ....... - ------.... -_ ... _------ -----------
Set the priority level of the job to "n": n=2 

n=3 for high priority (HPQ) 
n=2 for normal priority (NPQ) 
n=l for low priority (LPQ) at lower rate 
n=O for no priority (NPQ) at bargain rate 

- ... _--- .... _-.- - _ ... _ ... _-----_ .. _ .. __ ... _-_ .. _------_ .... _ .......... _._----.--_ .. _ ... _ ... _ ..... _--\--------- ---.. ---~ 

Job is to be run under the SITGO batch. 
-_ ......... ------_ .. . 

:HH:MM:SS Estimated maximumum CPU time required 30 sec 
..._------ . __ ._-----_._---------_ .. _--------- -_ .. __ ... _-- ---------_._.-- -------.----

:n n=O: Job may be run simultaneously with n=l 
other jobs of the same PPN. 

n=l: One job per PPN at a time. 

Table 9.1 A List of Selected $JOB Card Switches 
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see oow much cru time was used, and to see what was the maximun cOlee area used 
in that job (called the HWM core, or the "high-water-mark" core), and then add 
10%. 

(3) $PASSWORD card This card has a format of: 

$PASSWORD password 

where "password" is the user I s password consisting of zero to six characters 
that have been stored with his PPN. The $PASSWORD card must follow immediately 
after the $JOB card, and these two together identify the batch user to the BATCH 
processor and initiate the creation of necessary temporary files for the job. 
If the password given is not valid, the job is terminated right there. 

When a batch job is submitted from a terminal, the $PASSWORD card is not 
needed. The mere fact that the user is operating the terminal at the time is 
proof enough that he has a valid password. In this case, the system simply 
retrieves the stored password of the user. 

Thus the simplest version of job sign-on at the beg inning of each batch 
job is shown below: 

$SEQ d $JOB [m,n] 
$PASSWORD pass~ord 

$JOB [m,n] 
or 

$PASSWORD password 

where the "$SEQ" card is optional depending on the local 
conditions. 

installation 

9.6 Sign-Off Card, $EOJ 

The sign-off card is placed at the end of a Batch deck to tell BATCH that 
it has reached the end of a job. The design of the sing-off card varies with 
local installations. Two differenet cards are described below: 

(1) The End-of-File Card 'Ibis is the standard sign-off card 
recognized by the DEC-IO BATCH system. It is a card with punches in colunns 1 
and 80 in rows 12,11,0,1 and rows 6,7,8,9 leaving rows 2,3,4,5 blcmk. While it 
is possible to produce these punches on a key punch, it is quite difficult to 
reproduce that card as a record on a disk file, and thus causing problem in 
indicating the end-of-job when submitting the job through a terminal. This 
sign-off procedure is not used at the University of Pittsburgh. 

(2) The $EOJ Card The $EOJ card is implemented to replace the 
end-of-file card at the University of Pittsburgh installation. It will generate 
the monitor command KJOB and sign off the user with appropriatE! printout of 
usage data. It should be physically the last card in every BATCH deck. If this 
card is omitted, the end-of-job may still be determined by the prE!sence of $JOB 
card of a following job, assuning that the user of the following job provides a 
correctly prepared $JOB card. If there is no job following, or if the following 
job card has error in it, difficulties may arise. Therefore, although it may 
not be always needed, it is prooent to use two $EOJ cards at the end, just in 
case there should be any read-error by the card reader. 
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9.7 The End-of-Deck Card, $EOD 

During the batch run, a number of batch control commands will tell BATCH 
to copy all cards following the command card into a disk file. Such copying of 
cards may be terminated only on two conditions: (1) when another $-card is 
encountered, or (2) when an end-of-deck card $EOD is encountered. The format 
for the latter is: 

As we shall see later, not every command card in the Batch deck is a $-card, it 
will be prudent to end every program and every group of data with a $EOD card, 
even thoUJh it may often be unnecessary. If each of the $card followed by the 
program or data to be copied ends with a $EOD card, this becomes a stand-alone 
module in the Batch deck. In this way, when the modules are moved or removed, 
or when additonal commands are inserted into the Batch deck at a later time, one 
can always be certain that these modules in the Batch deck have already been 
properly terminated. 

9.8 Batch Control Commands for Disk Storage 

The Batch control command $DECK placed in front of a deck of program 
and/or data cards will tell BATCH to copy it into a disk file, and do not delete 
it at the conclusion of the batch run. Its form is: 

I $DECK NAME.EXT/switches ] 

Switches for the $DECK card are the same as those for the $DATA card, 
except for the IGNHOL switch, and they are listed in Table 9.2: 

~J Arg~nt "+_. Expl:na~~ons ~;:~~t 
/WIDTH r :N I To read the first!!. colunns of each card as n=80 

r----------~+- ------1 the data_~o~~~~. __ ~n~_~~) _____ ~ _______ ~ ________ _ 

/SUPPRESS I' :ON To suppress the trailing blank of each card. 
:OFF To read the trailing blanks of each data card 

as data columns. 
:ON 

1--------- --------- -- -~---------- - ---------------------- -------- ---- ---

/LINEBIDCK To "lineblock" a data file so that it may be 
read by a FORTRAN F40 program. Lineblocking 
is not required in a FORI'RAN-IO program. 

----- -- -- ----

/IGNHOL 

I 
This is a switch for the $DECK card only. It 
is used to ignore the Hollerith errors in a 
deck of cards. Any colunn containing a 

file can then be edited to correct the 
errors. [

Hollerith error is replaced by a backslash 
(\) before being stored on disk. The disk 

I ______ ---L---____________________ ~ ________ ~ __________________ _'____ ___ ~ 

Table 9.2 Swi tches for the $DECK and the $DATA Cards 
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The disk storage module in a batch job deck has the 
composition: 

$DECK NAME. EXT 
1-------------

program 
or data 

1--- - ---- --_ .. __ .... ---------

$EOD 

9.9 Batch Control Commands for Compiling and Execution 

BA'K'H 

following 

When the BA'K:H processes a FORmAN job, it will assign a FORmAN compiler 
and set aside disk area for temporary storage for these files: (1) the source 
programs (programs in source language such as FORmAN) and their compiled binary 
files (with extensions of REL), (2) REL files that are already on disk, (3) data 
cards. When all files are stored as temporary files, the programs are then 
executed. The Batch control commands presented below will generate necessary 
monitor commands that will perform these tasks. 

(1) Compiling command for source language programs Batch commands in 
this group will tell BATCH to generate a monitor command COMPILE to process the 
source program deck that follows the command card. Since then~ are several 
language processors that can be processed by the COMPILE command in DEC 
System-lO (AIillL, COBOL, FORmAN, MACRO, BLISS and SIMULA), six Batch control 
commands for compiling are provided. They are $AIIDL, $COBOL, $FORmAN, $MACRO, 
$BLISS and $SIMULA. Although the discussion in this section are directed to the 
corrmand $ FORTRAN, one may extrCl.polate the discussions to AIillL, COBOL or MACRO 
since they share the similar formats, similar functions and the same switches. 

The format of the $FORTRAN card is: 

$FORTRAN NAME.EXT/switches 

where NAME.EXT is the name of the temporary file to be created to store the 
FORTRAN cards that follow. When the $FORTRAN card is folloW9d by a FORmAN 
source progran deck, three events will take place: (a) The FORTRAN deck is 
copied onto the disk and named as "NAME. EXT" as designated in the $FORTRAN card; 
(b) the source program is compiled; and (c) the compiled result is stored on 
disk as NAME.REL. In the meantime, a temporary listing file is also prepared. 
The name NAME.EXT can often be omitted, and BA'K:H will create an arbitrary name 
for the program file, such as DECKAA.FOR, DECKAB.FOR, etc. All files stored are 
temporary, and they will be deleted at the end of the Batch run. Threrefore, 
$FORTRAN card should not be used if the user wishes to compu,e and store the 
files. -- ---

The simplest version of the $FORTRAN card is simply: 

I $FO~ __ J 
which tells the BA'K:H processor: (1) to copy the FORmAN program into a 
temporary file, (2) to assign it a name (DECKAA.FOR), (3) to reaj 72 columns of 
each card following the $FORTRAN card as a FORmAN program, (5) no CREF 
lisitng, (5) to produce a listing of the program when the job is done, and (6) 
to use the FORmAN-lO compiler. AI though simple in form, it is the most useful 
form of the $FORTRAN card. 
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The following is a list·of selected switches for the $FORTRAN card: 

/CREF 

Explanations 
Default 
Argument 

n=72 

TO create a cross-reference listing of the No CREF 
FORTRAN program when compiled. listing --..... ---. --- -- .--.--. ----.. - .. -.-- ... --.-.. -.-.... -.. --.. -.. ---.----... - ... -- .... --.-----r-----

/F40 
1--'.-' .. ' .... -. - ....... -.-.... - ........ _-.---

/FIO 

No listing of the program is to be prepared. Listing 

Use the FORTRAN F40 compiler. /FIO 
.- -_ ...•.. _._.-_._ ... _ ... - .. _--_ ..... _-..... __ ._--.•.• - _ ..... _ ... __ .. _.------.-

Use the FORTRAN-I 0 
compiler at Pitt. 

compiler, a standard 

~~I±S.T.-.-. 

k--___ __ __ ~ ____________________________________________ ~ ______ ~ 

Table 9.3 Switches for the $FORTRAN Card 

Two limitations of the $FORTRAN card should be noted. One is that it 
will list, compile but not execute the program. '!be other is that although 
files will be created to store the source programs and the compiled binary REL 
programs, they are all temporary and will be deleted at the end of the job. If 
one wishes to keep the FORTRAN or its REL files as permanent files for later 
use, $FORTRAN would be a wrong command to use. Instead, one should use the 
$DECK card to store, and the monitor command CCMPILE to compile and create the 
REL files. 

The gener al composition of a compil ing module in a Batch deck is as 
follows: 

$FORTRAN 

FORTRAN source 
program{s) 

$EOD 

When a FORTRAN program consists of a main program and one or more subprograms, 
it can be compiled either together in a deck as one module, or compiled 
separately in individual decks, each requiring one such module. As mentioned 
before, the $EOD card may be omitted if the first card of the next module is a 
$card. However, if the deck is modified in the future and a non-$card is 
inserted at the end without a $EOD terminating the FORTRAN module, the inserted 
command will be interpreted as a part of the FORTRAN program and causes an error 
termination of job when the program is canpiled. Therefore, it is prudent to 
provide always a $EOD card at the end of the module as a standard practice. 

(2) Inclusion command for other REL files Not all components in a 
FORTRAN job are source programs. Many are binary relocatable REL files, which 
are already compiled from certain source programs and stored on disk. 
Sometimes, it is preferable to use the REL file because it will save time not to 
re-compile. Other times, the source language programs may not even be available 
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except the REL files. Since $FORTRAN card can only handle programs in source 
language, another command called $INCLUDE should be used to inclLrle the REL 
files needed for later execution. The function of $INCLUDE card is to find the 
specified REL files and copy them onto the disk as temporary files. It has a 
form of: 

$INCLUDE NAME.REL[m,n]/switches 

where NAME.REL is a list of REL files to be inclLrled. The PPN follows the 
conventional rule and is omitted if it is user's own PPN. The switches of the 
$INCLUDE card are shown on Table 9.4. 

Switch Explanations 

/LIBRARY The REL file referenced usually contains many subprograms. Not all 
of them are needed in the job. The LIBRARY-switch will specify a 
search mode and include only those subprograms called by the main 
program. Therefore, the $INCLUDE card with the LIBRARY switch 
should be placed after the program calling the subprogrram. 

--------- - --------------- ------ ----------- ----- -----------------------
/PRCXiLIB The REL file specified by this switch is stored in the Program 

Library (PRG:). The two following commands are equivalent: 

$INCLUDE NAME.REL/PRCXiLIB 
$INCLUDE PRG:NAME.REL 

1------+ -------------------------------- ------ - --- - ------------------------ ---- --------------------

/SYSTEM The REL file specified by this switch is stored in the System 
Library (SYS:). 

Table 9.4 Switches for the $INCLUDE Card 

(3) Execution command The Batch control command $DATA is placed in 
front of the data cards to tell BATCH to copy the data into a disk file and to 
insert a monitor command EXECurE into the control file. When the job is run, 
any FORTRAN program or programs that have been entered before the $DATA card, 
and any REL files that were included by the $INCLUDE card will be executed. 
Since the $DATA card generate an EXECurE command, it is requir~l for execution 
even if the program run needs no "data". In such a case, a $DATA alone with no 
data card following should be used for execution. 

The general form of the $DATA card is as follows: 

$DATA XXX.CDR/switches ~ 

where XXX.CDR is the optional 3-character file name specified by the user. If 
this is omitted, BATCH creates a unique name for the data fil,?, for example, 
QAA.CDR. The switches for the $DATA card are the same as those of $DECK card as 
shown in Table 9.2, with the exception of the IGNHOL switch. 

The simplest version of the $DATA card is simply "$DATA", which tells 
BATCH to copy the data into a file, to assign a unique name with an extension of 
CDR such as QAA.CDR, to read all 80 columns of each card as data, to delete the 
trailing blanks when copying them into a file, and then to execube. 
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Each $DATA card gener ates only one EXEC(JI'E corranand. Hence, if you wish 
to execute a progran several times with different sets of data, several $DATA 
cards are required, each followed by the appropriate set of data cards. Thus, 
the composition of an execution module in a Batch deck is shown below: 

A $DATA module followed by another $DATA module without intervening $FORTRAN 
will load and execute the same program again. However, if a $FORTRAN card 
follows a previous $DATA card, this terminates the previous program run and 
starts a new program run. Any subsequent $DATA will execute the new program. 
Therefore, the $DATA card should be placed in the Batch deck at such a place 
where all required FORTRAN programs have been compiled and all required REL 
files have been included. 

9.10 A Summary of Batch Deck M:Xiules 

The Batch control commands presented are now summarized in the form of 
deck modules: 

$JOB JBNAME[m,n]/sw 
$PASSWORD password 

$EOJ 

$DECK NAME.EXT/sw 

program or data 

$EOD 

$FORTRAN NAME.EXT/sw 

FORTRAN programs 

$EOD 

$INCLUDE NAME.REL/sw i 

$DATA XXX.CDR/sw 

data cards 

$EOD 

Sign-Qn module 

Sign-Off module 

Disk-Storage module 

Compiling module 

Inclusion module 

Execution module 
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construction of a control file then becomes a task of aS9~bling these 
modules in a proper order with appropriate contents. Examples are now presented 
next. 

In the following examples, we shall assune that the user has a PPN of 
[115103,320571] and his pass\>,Qrd is DEBBIE. Previous remarks on $gOD cards also 
apply here. 

Example 1: Copy a card deck (program) into a disk file and name it as 
SAMPLE. FOR. 

$JOB [115103,320571] 
$PASSWORD DEBBIE 

~----------------------

$DECK SAMPLE. FOR 

card deck to 
be copied 

$EOD 
f------------ ------

$EOJ 

The sign-on module. 

'!be storage module 

The sign-off module 

A card deck, consisting of cards in the order as shown :is assembled. 
When this deck is put through a card reader, a Batch job of copying a program 
deck onto the disk is submitted. At the conclusion of the job, thE~re will be a 
disk file named SAMPLE.FOR in the disk area of the user [115103,320571]. 

Example 2: 
data: 

List, compile and execute a FORl'RAN program which need no 

$JOPB [115103,320571] 
$PASSWORD DEBBIE 

$FORTRAN 

FORl'RAN source 
program deck 

$EOD 

$DATA 

$EOJ 

--

--

The sign-on module 

'!be listing and 
compiling modulE~ 

The execution module 

The sign-off module 

In this example, although several temporary files are created during the job, no 
permanent file remains after the job. 
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Example 3: List, compile. and execute a FORTRAN program with t\OK) sets of 
data. Note large amount of core and printout pages requested in the $JOB card: 

$JOB [l15l03,32057l]/CORE:24K/TIME:2:00/pAGES:lOO J 
$PASSWORD DEBBIE The s1gn-on module 

$FORTRAN 

FORTRAN The compil ing and 
program deck listing module 

$EOD 

$DATA 
Data deck #l Execution module, fir st run. 

$EOD 

$DATA 
Data deck #2 Execution module, sec ond run. 

$EOD 
--

$EOJ The sign-off module 

Example 4: Execute a FORTRAN program with several separate decks of 
subprograms. The main program and the subprograms are MAIN.FOR, SUBl.FOR and 
SUB2.FOR respectively. In addition, the program calls for subroutines that are 
a part of a library package ENG:SUBSET.REL. 

$JOB [ll5l03, 32057l]/CORE: 12K/TIME: 2: OO/PRIORrTY: 0 I 
$PASSWORD DEBBIE The s1gn-on module 

$FORTRAN MAIN.FOR Listing and compiling module 
MAIN. FOR dec k 

$EOD 
I------------.--.-------~ 

$FORTRAN SUBl.FOR Listing and compiling module 
SUBl.FOR deck 

$EOD 
r---------------------

$FORTRAN SUB2.FOR Listing and compiling module 
SUB2.FOR deck 

$EOD 
-------------------------1 

$INCLUDE h~G:SUBSET.REL/LIB Inclusion module 
I--~-------------.-.-----t 

$DATA Execution module 
data deck 

f-----_.-----------------------

$EOJ Sign-off module 
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Example 5: The major functions of several batch control corrunands are to 
store the decks temporarily and to issue the corrunands COMPILE or EXECurE. If 
the files are already stored on disk, these $cards may be replaced by suitable 
monitor corrunands. In such cases, the corrunand card should begin with a period 
(.) in the first column. Moreover, any monitor corrunand, with the exception of 
those irrelevant for batch operation such as the SEND comamnd, may be included 
in the control file. Examples 2, 3 and 4 are now repeated below llsing monitor 
corrunands replacing some of the $cards: 

$JOB[l15103,320571] 
$PASSWORD DEBBIE 

---------
• UPDATE SAMPLE. FOR 

FORI'RAN source 
program deck 

$$END 

• EXECurE SAMPLE. FOR 

$EOJ 

;U ternate Batch Deck for 
Example 2 

$JOB[1l5103,320571]/switches 
$PASSWORD DEBBIE 

~----------------------------

.UPDATE SAMPEL.FOR 
FORI'RAN source 
program deck 

$$END 
1--------------------

• EXECurE SAMPLE. FOR 
Data deck #1 

1-----------------------------

$EOJ 

Al ternate Batch Deck for 
Example 3 

$JOB [115103,320571]/CORE: 12K/TIME: 2: OO/PRIORITY: 0 
$PASSWORD DEBBIE 

$DECK PRGwl. FOR 
MAIN.FOR deck 
SUBl.FOR deck 
SUB2.FOR deck 

$EOD 
-------------------

.EXECurE PRQv1.FOR, ENG:SUBSET.REL/LIB 
Data deck 

1----------------- ------------------ --------------

$EOJ 

Alternate Batch Deck for Example 4 

The main difference between these alternate Batch decks from the original 
solutions given is that the FORI'RAN files and their compiled REL files are now 
all permanently stored in the user's disk area. 

The Batch Controller controls all jobs that enter the BATCH system. It 
reads each line in the control file and determines its destination by 
interpreting the character in the first two columns. The interpretations by 
BATCH for these characters are tabulated in Table 9.5. 

Thus, by combining the monitor corrunands and the CUSP cormnands, a Batch 
deck may be constructed without any special Batch control card e){cept those to 
sing-on and to sign-off. Examples below illustrate this flexibility: 



CollIDlIl 1 Column 2 Intespretation Example 

$ Alphabet Batch control command (or $card) $JOB - batch command $JOB 

------'!-N-um-e-r-l-'c---111-~~--~-~~~;~~ co~umn -1--------

1

1

1 

$123.95 - interpreted as a data 
$ I or special 

I character 

1---$--+-$------+1-(C-O-l-umn--l----l--'-s-----s--u-p-p-~~~~:-- -~~--~-~~~--~;~-~~~~-'-II -$$JOB IS A BATCH CCMMAND- interpreted 

L as data beginning from column 2. Used to - as "$JOB IS A BATCH CCMMAND", a string 

_~~~~~~~~~::~i~ 
~ _____ !f--N_O_n __ -_n_um_er_ic i Dat~ncluding C01_~! _______________ L .1095 - interpreted as a data 

*! I CLSP level""""",,, I .R BASIC To run a BASIC 

~----t---------------------------------- ---J-:~~~~ =:.~_am __ ed ______ --i 
I 

Comment I jCONl'INUE 
% I------f----------f-------------------- -----------------------------

Alphabet Control-character AC interpreted as Control-C 
f------f--------+------------------ --------------------------------- -----------------------------------/ 

Multiple A in succession counted AAAAC interpreted as Control-C 

Table 9.5 A Summary of Line Interpretation by the Batch Controller 
w 
OJ 
W 
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Example 6: 
disk. 

Example 7: 

CHAPTER 9 BATCH 

Execute a FORTRAN NEWTON.FOR which is already stored on 

$JOB [115103, 320571] 
PASSWORD ~~1i6J_E._ 

• EXECOl'E NEWTON. FOR 
______ m~.~1!I_~!:!.~~.(L9{i1::{i_. r~i"~~~~~FOR 
$EOJ 

Enter a PIL program, run it and save it as NEWTOO.PIL 

$JOB[115103,320571] 
__ §_J,>~~9@ .. P~BBI~ .. _" ______________ . ". ___ _ 

.R PIL 
(PIL program deck) 
(Program begins with Part 1) 

00 PARI' 1 
(Data deck) 

Jl\~ .. ~_~I!il?WIDN'~J_l\1J._FARl'S , __ ML~_ 
$EOJ 

9.11 Batch Control Commands for Error Recovery 

Normally, when an error occurs in the job, BATCH will report the error on 
the log file and terminate the job. Error recovery means to provide the user 
with an alternative should the error occurs. The formats of the error recovery 
control commands are: 

$ERROR statement 

$NOERROR statement 

The conmands are interpreted this way by the BATCH processor: If the command 
keyword (ERROR or NJERROR) is "true", execute the "statement" following the 
conmand. Otherwise, execute the next line in the control file. Thle "statement" 
in the command is another command to the monitor, to a system program or a 
special BATCH command such as .GOTO or .BACKTO as an error branchin~ command. 

'!he Batch commands of .GOTO and .BACKTO have the form: 

.GOTO statement label 

.BACKTO statement label 

where the "statement label" is the label of a line in the control file. The 
label can contain from 1 to 6 alphabetic characters and must be followed by a 
double colon (::) when it is labeling a line. 

The .GOTO command will transfer the control of BATCH fon't'ard to the 
reference line which contains the label. The .BACKTO command CTO'e"s the similar 
thing except it transfer the control of BATCH backward to a reference line 
containing the label. If the search for the reference line with the specified 
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label is not successful, the BATCH terminates the job. 

Example: The new version of an old program OLD. FOR has been prepared as 
NEW. FOR. Both are stored on disk. The user now wishes to run the batcn in this 
manner: If the new version works, use the new version. If the new version 
still has bugs, then use the old version. 

The problem logic may be represented as a flow chart as shown in 
Figure 9.2. Each of the flow chart blocks is numbered, and these numbered 
blocks correspond directly with the modules of the Batch deck assembled as shown 
in Figure 9.3. 

9.12 Miscellaneous Topics in Batch Control Commands 

(1) Batch control commands developed at pitt At each local 
installation, often additional $cards are created to handle local needs, such as 
a particularly heavy demand of certain "canned" programs, or some special 
procedures instituted at a local installation. A group of $cards created at the 
University of Pittsburgh are presented here: 

$Card Explanations and Examples 
-~=_=-=7"~·.C=.~'-===_-'--==~-' ·C_C'_"~'~_'ccC_~"~-=.~~='=·c.=~-,'.o=~·.".·.'=~o=o,,-~=_7~'=C"'==_'cc~.=_=-"","-==="'--C= 

$BMD (xxx)/switches 

$CSMP / swi tches 

1-------.- .. 

$DRlVES DEV(n) ••• 

$EOJ 

The BMD (BioMeDical Computer Programs) is a canned 

I 
program package- developed originally at UCLA. Readers 

I 

are referred to the References for more details. "xxx" 
is the last three characters of the name of the desired 
BMD program. 

I 

Example: $JOB [l15l03,32057l]/CORE:32K/TlME:2:00 
$PASSWORD DEBBIE 
$BMD (07B) 

BMD control cards and input data cards 

-- .~ .. ------------ -----?-~~ ------------.--- -_._---- .. ----.--. 

I 
I 

I 

The CSMP (~ontinuous .§ystem ~eling E,rogram) is a canned 
program originally developed by IBM. This $card is 
placed immediately before the CSMP source deck. 
Example: $JOB [lI5l03,32057l]/CORE:28K/TlME:2:00 

$PASSWORD DEBBIE 
$CSMP 

CSMP source deck 
$EOJ 

To request allocation of tape drives. "DEV" is one of the 
following tape drives: 
MT7 7-track magtape drive 
MT8 9-track magtape drive (800/1600 BPI) 
MT9 9-track magtape drive (1600/6250 BPI) 
DTA DECtape drive 
n number of drives required for the job. If n is 1, 

it may be omitted along with the parentheses-

This $card may be placed anywhere after the $PASSWORD 
card. It is required for batch jobs that use tapes. 

It must be physically the last card in the Batch deck. 
See Section 9.6 for details. 
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~~;----- --··----1~~~ir~~~~·:lCH iio i~~f0u~:.~;-~~~;i~io~:~--~~:~~:;~ 
Section 9.9. 

t-... -- ... --.--.... ---... --.. -.--.- .. .-.-.--- -.- --- -- -.----..... - .......... - ... -------------.. ------.-------.-.--- .'--" .-.--------... ------

$RUN DEV:NAME.EXE[m,n]/switches 

$SPSS/switches 

This card is placed directly in front of data cards when 
running a program previously saved as an EXE file, 
created by a SAVE command. 
Example: The core image of a program has been 

previously saved as SAMPLE.EXE 

$JOB [115103, 320571]/CORE: l5K/Tlt'IE: 2: 00 
$PASSWORD DEBBIE 
$RUN SAMPLE 

Input data deck for the progrc~ 
$EOJ 

-_._ .. __ •.. _--_.--_ .• - ...... _.-_.- .-... - . -_.-._._---_._._---_._._. ---_ .. -

This switch is used to run the SPSS (Statistical Package 
for the Social SCiences) program, and is -placed 
immediately before the control cards and input data 
cards. 
Example: $JOB [115l03,32057l]/CORE:28K/TI~ffi:2:UO 

$PASSWORD DEBBIE 
$SPSS 

SPSS control cards and data cards 
$EOJ 

(2) A summary of switches for the $cards The $cards have many options 
by using the form of switches. These have been described previously in this 
chapter accompanying the associated $card. Options need not always be 
exercised. When a switch available is not specified in a $card, the System 
assigns a "default value" for the option. The default conditions of all 
swi tches for the Batch Control Corrunands are tabulated on Table 9.6" 



Figure 9.2 Flow Chart Logic 

o 
CD 
CD 

$JOB [ 1151U3,320571] 
$PASSWORD DEBBIE 

$FORl'RAN NEW. FOR 

program deck 
of NEW.FOR 

$EOD 

$ERROR .CDI'O A 

.CDI'O B 

A: :; CONTINUE 

$FORl'RAN OW. FOR 

prgram deck 
of OW.FOR 

$EOD 

B: :; CONTINUE 

$DATA FOROl.DAT 

data deck 

$EOD 

$EOJ 

Figure 9.3 Batch Run Deck 



$Card 
Switch 

/026 
/D026 
/ASCII 

$LANGUAGE 

X 
X 
D 

$DATA 

X 
X 
D 

$DECK 

X 
X 
D 

I $BMD 

+--
X 
X 
D 

$CSMP 

X 
X 
D 

, $INCLUDE 

i 

I 
! 
i 

$RUN $SPSS 

x X 
X X 
D D 

______________ ~I-----X--~:----D--~---X----~i----D---~i---D----~l _______ +il ___ D __ -+ ___ D __ ~ 
I X ; i I 

/LlNEBU:X:K 

__ +--. _____ ~: _______ +-I ----+,1 I-+-
~ __ /WIDI' ___ H_:n___ i note 1 I n=80 I n=80 n=80 I n==80 i 

/SUPPRESS:XX :, note 2 +1 XX~~~+-,. XX~ ! XX=OFF[ XX=OFF I 

/LIST D' , 1, i II 

/NOLIST ! X I Ii: 

/CREF 

n=80 n==80 

! XX=OFF I XX=OFF 

/SYSTEM I - ii-t-----------+-----------rx I X 

r------------t-------~ I -L-___ ~----_--__+_i -----i-------i =..: t---t-~~t-~. ·~--i-~-t-·-i---:----+i---x---+------1 
Legend: D == The option chosen by the $card if a switch is omitted. 

X = The switch is valid on that card type. 
Blank == the switch is invalid on that card type, and the job will be cancelled. 

Note 1: n==80 for $AIillL and $MACROi n==72 for $COBOL and $FORI'RAN 
Note 2: XX=OFF for $FORTRANi XX=ON for $AIillL, $COBOL and $MACRO 

Table 9.6 Default Conditions for the Selected Switches of Batch Control Commands 

w 
(Xl 
(Xl 
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SUBMITTING A BATCH JOB 

9.13 Submitting Batch Jobs in Cards 

Submitting Batch jobs in cards is the most common procedure of running 
the batch jobs. After the Batch deck is prepared and assembled, the deck is 
submitted for reading into the Batch qu~ue by a card reader. In some 
installations, the deck is submitted to the personnel of the Computer Center. 
In other installations, the users operate self-service card readers to read in 
their jobs at a remote job entry station. 

9.14 Submitting Batch Jobs from a Terminal 

To submit a Batch job from a terminal, the user must first prepare a 
control file and store it on disk. The details of how to prepare a control file 
for a job have been given in the earlier part of this chapter. From that point 
on, there are several ways to run the Batch jobs from the terminal. These 
various ways are not always all available at a local installation. It is 
necessary for the user to confirm which way is used at his installation. 

(1) B¥ using monitor commands SUBMIT or QUEUE INP: The monitor 
commands SUBMIT and QUEUE INP: are used to place entries into the input queue 
for the Batch system. Their formats are as follows:* 

where 

SUBMIT JBNAME = NAME.CTL, log file 
QUEUE INP: JBNAME = NAME.CTL, log file 

JBNAME = name of the job being entered into the queue. 

NAME.CTL= name of the control file. This file contains all 
monitor-level and Batch control commands for processing by 
the Batch Controller. 

log file= name of the log file. This file is used by the Batch 
Controller to record the case history of the job 
processing. 

(2) B¥ using Specially implemented service program At each local 
installation, there is a configuration of peripheral devices that are 
specifically assembled for its needs. Since these peripheral devices share 
common computer resources, it is extremely important to establish an orderly 
traffic control. The result is the Queue Manager in the Batch Software System 
as described in Section 9.2. DEC System-lO provides a service program called 
CDRSTK to provide these functions. At the University of Pittsburgh, the CDRSTK 
program has been modified and enriched, and the result is called the Operation 
Stack (OPRSTK) program. Description of this program and its use has been 
covered in Chapter 7. For the purpose of completeness, some pertinent portions 
of its details will again be given here. 

To submit a Batch job at a terminal, the following steps should be taken: 

*Disabled at the University of Pittsburgh and replaced by the OPRSTK program 
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A. Sign on at a terminal. 

B. Create a control file using an editor. Save the file and name it 
wi th an extenison of CTL. 

C. Run the OPRSTK program by either of the followinJ t\I,Q monitor 
command forms: 

.R OPRSTK 
EN1'ER FILE SPECIFICATION> NAHE.CTL 

r-------------- --------------------- -----

or simply, .OP NAME 

If the control file has an extension of CTL, the extension part may be omitted 
in the command format. The System will respond with the job card identification 
and assign a sequence number for identification. 

Example: We will now repeat the program used several times in this book 
as illustration, a problem to solve for a real root of a cubic equation by 
Newton-Raphson method: Ax3 + bx2 + Cx + D = 0 with an initial trial 
value x=Xl. Progran in FORTRAN is written and stored as NE:Wl'ON.FOR. The 
program listing is shown below: 

NE.WroN. FOR 

READ(S,lO)A,B,C,D,Xl 
10 FORMAT (SF) 

1 X2=Xl-«A*Xl**3+B*Xl**2+C*Xl+D)/(3.*A*Xl**2+2.*B*Xl+C) 
IF(ABS«Xl-X2)/X2)-0.001)3,3,2 

2 Xl=X2 
GO TO 1 

3 WRITE(6,1l)X2 
11 FORMAT(/' THE REAL Roor =', F20.7) 

STOP 
END 

In the exanple shown below, we will attempt to solve the equation: 

x3 - l6x2 + 6Sx - SO = 0 with Xl=16 

Thus, the input data are 1, -16, 6S, -SO and 16 respectively for A,B,C,D,Xl. 
The control file made up is FORl'.CTL:: 

FORl'.CTL: 

$JOB[11Sl03,320S7l] 
$DATA 

1.0 -16.0 6S.0 -SO.O 16.0 
$EOD 
• EXECllE NE.WroN. FOR 
$EOJ 

Note that the $PASSWORD card is omitted in the control file because it is 
unnecessary when the batch jobs are submitted from a terminal. 
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Once this preparatory work is done, submitting a Batch job is simply 
issuing a monitor command of OPRSTK (abbreviated as "OP") at the user I s 
terminal: 

$JOB[115l03,32057l] 
; n END OF JOB AFTER 6 CARDS / SEQUEOCE NUMBER IS 3678 

The output is just a one-liner : "THE REAL ROO!' = 10.0". The log file 
showing the job time history is attached here with comments and annotations. 
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16:39:27 BAJOB BATCON version 13(1071 )-2 running JOBAAA seq:6839 user:*SZE 

16:39:27 BASUM Time:00:00:30 Core:12K Unlque:YES Restart:YES Prlorlty:2 

16 39:27 MONTR 
16 39:27 MONTR 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 USER 
16 ~9:28 USER 
16 39:28 USER 
16 39:28 USER 
16 39:28 MONTR 
16 39:28 MONTR 

16 39:28 MONTR 
16 39:29 MONTR 
16 39:29 MONTR 

16 39:29 MONTR 
16 39:30 USER 
16 39:30 USER 
16 39:30 USER 

16 39 30 USER 
16 39 30 USER 
16 39 30 USER 
16 39 30 MONTR 
16 39 30 MONTR 
16 39 30 MONTR 

16 39 30 BLABL 
16 39 30 MONTR 
16 39 31 USER 
16 39 31 USER 
16 39 31 USER 
16 39 31 MONTR 
16 39 31 MONTR 

16 39 31 MONTR 
16 39 32 USER 
16 39 32 USER 
16 39 33 MONTR 
16 39 33 MONTR 
16 39 33 MONTR 

JOB 5 PITT DEC-1099/B 63A.45B TTY35 Man 28-Jul-BO 1639 
.LOGIN 115103,320571/LOCATE:6 ~ 

[LGNJSP Other Jobs same PPNJ e,,,,tcJ. I<!><]s i ... he.. je>b. 
Last loqln: 28-Jul-80 1629 
Usage ratio: 0.00 Units used: 19.0 
SYS B DOWN 0000-0800 MON AUG 04 FOR REGULAR HARDWARE MAINTENANCE 
SYS B DOWN 0000-0300 TUE JUL 29 FOR REGULAR SOFTWARE MAINTENANCE 

DUE TO HARDWARE PROBLEMS THERE IS ONLY ONE DISK DRIVE AVAILABLE 
FOR PRIVATE USER PACKS. 

********************************************************* 
* PLEASE READ THE FOLLOWING INFORMATION: 
* FILE SUBJECT 
* SYS: NEWS No fee for 1022 usage 
* NEW: TEKLIB.HLP New Tektronix software 

* 

* 
* 

********************************************************* 

$JOB[115103,320571J/OUTPUT:5/LOC:6 ------ F'{sf Ii".?.;" fl,.eco,,~., f:lc<> 
$DATA 
• SET CDR QAA ; created by OPRSTK } "St-O"fe. ;"p""t ,~o:rt\. 
~- .. _ tv-o"rt-.N (.q-M.M<.......A 

J~"'4!.r ... kJ.. h:3 :¢'DATA 
$EOD 
.EXECUTE NEWTON.FOR 
LINK: Loading 
[LNKXCT NEWTON executionJ 

16:39:30 USER STOP 

End of execution FOROTS 5B(1001) 
CPU time: 0.13 Elapsed time: 0.65 
EXIT 

$EOJ 
%FIN: 
.DEL SPL:QAA.CDR 
Files deleted: 
QAA.CDR 
18 Blocks freed 

~ ;created by OPRSTK 
---------~ > h'lOrl'- -hN c.ON>>'A,,, .... J.,S 

- b'J $. EOT 

; ;; END Qf~.~JoB~A;T~R 6 CARDS ", 
.KJOB~p[:JOBAAA.LOG=/W/B/Z:5/VR:2/VS:6839/VL:15/VC:0/VT:O/VD:R/VJ: 
Total of 1 block In 1 fl Ie in LPTS6 request / Sequence number 6839 
other Jobs same PPN 
Job 5 [115103,320571J off TTY357 at 1639 28-Jul-80 Connect=l Min 
Disk R+W=66+28 Tape 10=0 Saved al I files (18 blocks) 
CPU 0:00 Core HWM=13P Unlts=0.0079 ($0.59) 

TOG File for the JOB FORT 
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.TAPE HANDLING 

10.1 Magnetic Tape 

The simplest and the least expensive medium for mass storage is the 
magnetic tape. It is a plastic tape coated with iron oxide which may be 
magnetized to record information. A typical 10.5-inch reel of magnetic tape is 
one-half inch wide and up to 2400 feet long. The width of the tape is divided 
into either 7 or 9 tracks, one of which. is reserved for parity bit track to 
detect transmission error. Hence, a 7-track tape has six information tracks and 
a 9-track tape has eight. Characters are written across the width of the tape. 
Figure 10.1 shows the present industry standard of the magnetic tape format. 

To read from or to write onto a magnetic tape, the tape reel is first 
mounted on a tape transport, also called a ta drive. There is a take-up reel, 
and a capstan pulling the tape past the read write heads. Information is 
written on the tape by sending current through the write-heads to magnetize the 
tracks; information is read from the tape by sensing the induced voltage as the 
read-heads pass over the recorded (and magnetized) tracks. 

Access speed is essentially a function of the tape speed and the packing 
density of information. Tape speeds of commercially available tape drives range 
from 10 to 200 IPS (inches per second). The standard packing densities of a 
7-track tape are 200, 556 and 800 BPI (bits per inch), and those of a 9-track 
tape are 800, 1600 and 6250 BPI. High tape speed coupling with high p~cking 
density result in a requirement for higher-speed synchronization, both 
mechanically and electronically, and such tape drives would be more costly. 
Typical recording and access rates are 30 to 320 kilo-characters per second. 

Magnetic tapes are not inherently designed for a specific packing 
density, but is usually certified by their manufacturers at a particular BPI. 
The certification implies that the manufacturer has recorded test patterns at 
that density and successfully read back the data at or below an allowable error 
rate. Seven-track and nine-track recordings can be made on the same type of 
half-inch wide tapes. However, tapes recorded on a 7-track tape drive cannot be 
played back on a 9-track trape drive, and vice versa. On the other hand, once a 
tape is erased, it may be used again on either type of drive. 

Generally, there are two techniques for synchronization of writing 
characters on a tape. One requires that the tape has a pre-recorded timing 
track, which is a track containing alII's to indicate each character position 
in the tape. The other is to use an internal clock generator during the write 
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Records have variable lengths. The Industry standard 
format has 7-track tape records containing from 24 to 
4008 characters, and 9-track tape records from 18 to 
2048 characters. 

Figure 10.1 Magtape Format 

operation. When a clock generator is used, it is nearly impossible to guarantee 
that the tape moves at exactly the same speed between t\\U successive operations, 
and hence inserting a modified record between t\\U existing records is normally 
not possible. This necessitates strictly a sequential use of the tape, and 
modifying a tape really means copying the material with changes onto another 
part of the tape or onto another tape. 

As shown in Figure 10.1, at the beginning of each reel of tape, there is 
a sensing strip to denote the start of information~ at the end there is another 
strip signaling the end of tape, which prevents the drive mechanism from pulling 
the tape off its reel. These are respectively the beginning am the end of tape 
marks (BOT/EOT). Files written on a tape are separated by an end-of-file 
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mark (EOF) which may be written or sensed by program. In addition, a gap about 
.75" (for 7-track tapes) or .60" (for 9- track tapes) is inserted between t\\U 
successive records, not only to delimit t\\U records, but also to allow time for 
the tape to accelerate or decelerate before the heads reach the beginning of a 
record. 

Many operating system requires that the "files be delimited by identifying 
records, called header labels and trailer labels. These labels are in addition 
to the end-of-file marks. A typical header label \\Uuld contain the name (or 
number) of the file and certain physical characteristic of the file. Programs 
can be designed to check and verify that the correct tape and correct file have 
been mounted on the tape unit for use. 

10.2 DECtape ® 
During the early sixties, one nonstandard tape system was developed for 

small computer systems by the Massachusetts Institute of Techriology. Digital 
Equipnent Corporation adapted this system and call it DECtape. It is a highly 
successful magnetic tape and is used extensively on all DEC computers as well as 
in many minicomputers. It provides a low-cost and highly reliable auxiliary 
memory. DECtape utilizes a 10-track read/write head. Reliability of storage is 
accomplished by redundant recording of all data. As shown in Figure 10.2, the 
track format shows t\\U identical sets of tracks. Redundant recording of each 
characters bit on non-adjacent tracks greatly reduces bit dropouts and minimizes 
the effect of skew. The timing and mark tracks are pre-recorded, and they 
control the timing of operations within the control unit and establish the 
format of the data contained on the information tracks. Since the tape drive 
operations and many control function lock-step with the timing-track signals, 
wide variations of tape speed do not affect its performance. 

The data tracks of a DECtape are located in the middle of the tape, where 
the effect of skew is minimum. The data is one bit position of each track is 
called a line or a character. Since twelve lines make a \\Urd, the tape can 
record 36-bit data \\Urds. During normal data writing, the system disassembles a 
36-bit \\Urd and distributes the bits so that they are recorded as twelve 3-bit 
characters. 

A 260-foot reel of DECtape is divided into three major areas: end zones, 
extension zones, and the information zones. The t\\U end zones, each 
approximately 10 feet, mark the physical ends of the tape and are used for 
winding the tape around the heads and onto the take-up reel. These zones never 
contain data. The extension areas mark the end of the information region of the 
tape. Their length is sufficient to ensure that once the end zone is entered 
and tape motion is reversed, there is adequate distance for the drive to come up 
to a proper tape speed before entering the information area. The information 
area consists of blocks of data. The standard length is 578 blocks, each 
containing 128 data \\Urds nominally. In the DEC System-lO applications, part of 
the information area is used as file directory, and total usable information 
area is 574 blocks. The file directory can accommodate a maximun of 22 
filenames. Therefore, the capacity of a DECtape used in DEC System-lO is either 
22 files or 574 blocks, whichever limit is reached first. Since each block 
format is symmetric with the block number at both ends, search of blocks may be 
done in either direction. the DECtape serves not only as a data storage medium, 
but also as a random access device. 

®Registered trademark, Digital Equipnent Corporation, Maynard, Mass. 
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DECtapes used for DEC System-l0 have a capacity 
of 574 Information blocks, and its f~le directory 
has a capacity of 22 filenames. A DECtape 
reaches the limit of Its capacity when either of 
these two limits Is reached. 

Figure 10.2 DECtape Format 

In comparison, DECtape has higher-performance, and is more reliable and 
convenient to use than the magnetic tape. Being a directory device, it may be 
used in the same way as the disk, but with more storage capacity for individual 
users. On the other hand, it storage capacity is puny by comparison: A 
2400'-reel magtape at 6250 BPI can store about 125 millions characters, while a 
DEC tape reel can only store about 300,000 characters. 

10.3 Preliminary Procedures 

After a user acquires reels of magtape (coined word for magnetic tape) or 
DECtape, there are certain preliminary procedures that should be, performed. A 
typical Computer Center installation stores at its premise hundreds or thousands 
of reels of tapes. Among the magtapes, some are 7-track tapes, and some are 
9-tracks. Even for the same type of magtapes, they may have different packing 
density. Although the system installation can handle all various combinations, 
it will be extremely important to reduce the chance of human error of mounting a 
wrong tape, however rare the chance may be. 
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Each computer installation' will generally develop a security verfication 
procedure for tape mounting. These procedures vary from one installation to 
another. The procedure described below is implemented at the University of 
Pittsburgh. Users at other installations should inquire at their Computer 
Center. 

Two preliminary steps are involved: 

(1) Registration of tapes This is a clerical step of registration of 
tapes wi th the personnel of the Computer Center. A Pitt VID (yisual 
Identification) is issued upon registration. The VID is a serial number with 
eIther an A-prefix or a B-prefix. They are respectively for DECtapes and 
magtapes • For example, Al004 and B313 are the VIDs of a DECtape and a magtape 
respectively. Once a VID number is assigned, it is displayed outside of the 
tape reel. The VID is an essential part of identification that must be given in 
a MJUNT conunand. 

(2) Labeling of tapes For DECtapes and 9-track magtapes, an 
additional means of safeguarding the identification of tapes is available. The 
numerical part of the VID is recorded in the first file of the tape. When the 
tape is mounted, not only the operator will seek the right reel with the 
specified VID, the system will read the first file to get the recorded VID and 
verify that against the VID given by the user in his MOUNT command. The 
labeling process does not apply to 7-track tapes. The process of labeling tapes 
is accomplished by calling a program named TAPLBL, after the tape has been 
mounted. Call for the TAPLBL is done by a monitor command: 

R TAPLBL 

When a prompt symbol returns, apply a labeling conunand of the format: 

DVNAME: /density switch 

where DVNAME: = physical or logical name of the tape drive; 

/density switch = a switch to specify packing density. 

Acceptable density switches are: 

/8 800 BPI for MT8: 
/1 1600 BPI for MT8: or MT9: 
/6 6250 BPI for MT9: only 

The density switch is not applicable to the DECtapes or 7-track magtapes. 
One caution should be exercised in using the TAPLBL program: It will write the 
label onto the first file on the tape. If the tape is a DECtape or a blank 
magtape, it does not matter. If the tape contains some stored information 
already, using the TAPLBL would destroy the first file. Therefore, in labeling 
a magtape with stored information, a scratch tape should be used to copy the 
files. After the labeling process, the contents of the scratch tape may be 
copied back. These are now illustrated by three examples below: 
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Example: To label a IECtape whose VID is Al004 which is already 
mounted on the IECtape drive with a logical name of Tl: 

.DRIVES DTA 

.MOUNT DTA:Tl/v/E/VID:A1004/NL 

.R TAPLBL 
*Tl: 
• DISMOUNT 
.UNDRIVE 

Example: To label a 9-track blank magtape for 800 BPI. Assune the 
VID to be B313 and the logical name of the tape drive to be Tl: 

.DRIVES MTB 

.MOUNT MT8:Tl/WE/VID:B313/NL 

.R TAPLBL 
*Tl :/8 
• UNDRIVE (UNDR I VE will fo rce a DISMOUNT.) 

Example Magtape B123 has prestored information, and magtape B124 is a 
scratch tape. The following shows first to "park" the content of B123 in B124. 
After the label is made, the information is copied back: 

.DRIVES MT9(2) 

.MOUNT MT9:Tl/WE/VID:B123/NL 

.MOUNT MT9:T2/WE/VID:B124/NL 

.R MTCOPY 
*T2:=Tl: Park infor. of TI in T2 temporarily 
.R TAPLBL 
*Tl: Make I abe I on T1 
.R MTCOPY 
*Tl:=T2: Copy back info from T2 to TI • 
• DISMOUNT Tl: 
.DISMOUNT T2: 
.UNDRIVES 

With a tape thus registered and labeled, the user is now ready to process 
his tape. 

10.4 Allocation of Tape Drives and fobunting of Tapes 

The reservation for tape drives and the mounting of a user's tape 
precedes the actual tape processing. Tape drives are restricted devices and are 
made available to user only at a reservation request (by the command DRIVES). 
Mounting of a tape requires a physical effort from the machine operator, since 
these tapes are stored off-line at the Computer Center premise. A monitor 
corrmand MOUN!', along wi th its associated swi tches, will tell the operator to 
mount the user's tape. Details of the t\'tU important conunands DRIVES and MOUN!', 
and their companion conunands lNDRIVES and DISMOUNT, have been covered in 
Chapter 8 (Sections 8.8,8.9,8.10) 
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10.5 Sequential Processing of Magtapes 

The DECtape is a directory device, in which files are represented by the 
standard file specification of DEV:NAME.EXT. The users need not be concerned 
with the physical location of the read/write heads with respect to the tape 
track at any time. From the user usage point of view, a file on a DEC tape is no 
different from one on disk. There is a difference in access time, of course. 
But as far as canmands and instructions are concerned, what can be applied to a 
disk file can also be applied to a DECtape file, that is, once the DECtape is 
mounted. 

The magtape unit, however, is quite different. There is no directory or 
filenames. Records are separated from each other by the end-of-record mark, and 
the files are separated from each other by the end-of-file mark. The only 
identity a tape file has on a tape is that it occupies a certain sequential file 
position, such as file No.4. Therefore, the principal way of locating some 
information on a magtape is to start at some reference point (such as at the 
beginning of a tape) then to go forward (or sometimes go backward) certain 
nllTlber of records or certain nUllber of files. Hence, processing of tapes deals 
a great deal with the sequential positioning of the tape. The following are 
several PIP commands with magtape switches and their monitor command 
equivalents: 

Equivalent Monitor 
PIP Command Function Corranand 

-
*Ml'9: (M#NA) = Advance the tape N files .SKIP MT9: N FILES 

*Ml'9: (M#ND) = Advance the tape N records .SKIP MT9: N RECOROO 
1------------ -------- t--------------------

*Ml'9: (M#NT) = Advance to the end of tape .SKIP MT9: EO!' 
1--------------- -- -------------------------t----

*MT9: (M#NB) = Backspace N files .BACKSPACE MT9: N FlIES 
-------------------------------- ---------------------

*MT9: (M#NP) = Backspace N records • BACKSPACE MT9: N ROCOROO 
f------- ~----.-~---- -

*MT9: (MF) = Mark end-of-file .EOF MT9: 
r------

*DEV: (l4'l) = Rewind the device, where .REWIND DEV: 
DEV = DTA,MT7,MT8,or MT9 

If the command indicates 1Mr9:", that canmand also applies to MT7: and 
MT8: In a typical application, a magtape is used only as a means of mass 
storage. Data on tape will normally be transferred to the disk first for 
processing, and results will then be copied back to the tape. 

10.6 FORTRAN-IO Execution-Time Tape Control 

The foregoing discussions deal t with sequential tape processing using a 
processor such as PIP to handle file management tasks. If the tapes are used as 
the data files for input/output, there must be commands in the language 
processor to perform these tape handling tasks at execution time. FORTRAN-IO 
has a subroutine RMOUNT (developed at Pitt) to mount the tape and a group of 
tape handling FORTRAN statements. They are outlined below: 
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Subroutine: CALL RMOUNT ( u 3 VID 3 WE 3 LabeZ , SeriaZ ) 

Effect: 

Example: 

~i~~eg~i~o~=~):J 
VIO, string constant ~­

or var iable --

Write-able, 'WE' (or 0), JI J 
or write-lock, 'WL' 

St:df:ei~~:SL' _ (or~~~_or _____ _ 

Used only if Label=iNL' 

This is a run-time instruction for MOUNTing a magtape or a 
DECtape. 

CALL RMOUNT(1, 'B313', 0, 0) 
This is equivalent to issuing two monitor commands before the 
start of the current FORTRAN program: 

• DRIVES MT9 
.MOUNT MT9:1/WE/VID:B313 

Once the tapes are properly mounted, the FORTRAN-l 0 tape control 
statements may be applied to control these devices. 

The device control statements are now summar ized below which has been 
presented before in Chapter 3 as Table 3.22. 

Statement Function 
==--,,_=-===--_:::-c:.- -=-===:-=:=:c=:--,--=--==--===c=_-=--co--==o.--=~==~_=-,===,=--:..== 
REWIND u M:>ve and re-position the file back to the first record. 

---.-- - - ~---- - ---- ---~~--------.-------.--------------------- -------------------------
UNLOAD u Rewind the source reel so that the tape is complely off 

the take-up reel. The tape will be ready for unloading. 
---- --~-- ---- -~ ----~---------------- ------------ --------------------------------_.-

BACKSPACE u Backspace one record except if it is already at record 
No.I. 'Ibis statement cannot be used for files SE!t up 
for randan access,list-directed,or NAMELIST-controlled 

I/O operations. 
--~--------------- - -----------~~~----------------- --------------------

ENDFILE u Write an endfile record in the file located on device u. 
--------~- ---~--------------------------------~-----; 

SKIP RECORD u Skip one record on device u. 
~-------r_------ -----.---------------~--------------

SKIP FILE u Skip one file which follows immediately the current one. 
f--------+-------------------------~--------~----

BACKFILE u Backspace to the first record of the file preceding the 
current one. 

In all above statements, "u" specified logical unit number. 
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TAPE SERVICE PROGRAMS 

Several tape service programs will be included here in summarized forms. 
In the cases where a magtape or a DECtape is involved, it will be assumed that 
the proper preliminaries of getting a tape drive, mounting the tape and 
assigning a logical name have already been done. In the examples, we will use 
the VID of Al003, Al004, ••• , 8313, 8314, etc., as the tape registry numbers. 
The log ical names used will be Tl:, T2:, etc., except in the case of the UARe 
program. 

10.7 The UARC Program 

The UARC (User ARChive) program is a service program for maintaining disk 
files by copying-them-oDto a user's UARC tape for safekeeping. When the user's 
magtape is being MOUNTed, it is required that its logical name be given as UARC. 
Thus the preliminaries of using this program should be two monitor commands as 
given below: 

.DRIVES MT9 

.MOUNT MT9:UARC/WE/VID:B313 

The UARC program may be called by the monitor command: 

.R UARC 
(message) 
* 

After a brief message, the terminal types out a prompting "*" and UARC is ready 
to accept commands. Use CTRL-Z to exit. 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

Example: 

Function: 

Example: 

*DIRECTORY *.POR 
List on the terminal all FORTRAN files on the UARC tape. 

*DIRECTORY LPT: = *.POR 
List on the line printer all stored FORTRAN files on the 
UARC tape. 

*DIRECTORY UARC.DIR = *.* 
Prepare a disk file UARe.DIR that has a directory of the 
UARe tape. 

*PREEZE *.POR 
*THAW NEWTON.POR 
Copy all FORTRAN disk files onto the tape. If the tape 
already stored certain FORTRAN files with the same names, 
copying will not be done if the disk files are older (in 
creation dates). The THAW command recalls to the disk a 
tape file named NEWTON.FOR. 

The following sequence shows how to "clean up" a UARe tape 
by erasing all oldet versions of the same program. Two 
tape drives and two tapes are required. 
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Items Explanations and Examples 
I=========_~== __ ======_=_ c====_ ------
Program Name UARC 

t----------- ~------- ---- ------- ----- ------ --------------------------

Cal ling Sequence .R UARC 
*command/swltches 

1--------------- -

Functions 
- ---- -------------------- - ---------------- -----------------

(1) To store backup copies of disk files on user"s UARC tape. 
(2) To recal I UARC back copies of files back to the disk. 
(3) To report the content of the UARC tape. 

t----- ------- --- -- ------------------------- ---------------------------.-- ----------.---

Commands *CLEAR SERNO = Bxxxx 

To clear the tape of al I previous files and write a tape 
I abe I of "UARC" I n the first f I Ie. Th I sis requ I red 
preliminary of tape preparation for UARC appl katlon. 
Bxxxx = tape serial number. 

* DIRECTORY output file spec = input file list 
Similar to the monitor DIRECT. Wild card construction Is 
permitted for the Input fl Ie list. 

* FREEZE list 

To copy the disk f II es I n the" II st" onto the UARC tape 
without deleting them. If there Is already a fl Ie of the 
same name on the UARC tape, copying wi I Ibe clone only If 
the creation date of the disk file Is more recent. 

* THAW list 
To restore files from the tape to the disk. If there Is 
already a file on disk with the same name, restoration wi I I 
be done only If the creation date of the tape fl Ie Is more 
recent. 

* UPDATE 
To store on the UARC tape al I new and newer versions of 
disk f II es. 

~--------------------------------------------
* COPY SERNO = Bxxxx 

When a second tape Is MOUNTed and Is named as UCOPY:, this 
command wi I I make It a UARC tape and further commands copy 
al I current files onto It. This is the only way a UARC 
tape may be cleaned up and 0 I d use less f II es clmy be erased. 
See example below. 

* SA VE TAPE. DIR 
* RESTORE TAPE. DIR 

To save the current UARC directory on disk for thawing. 
----------- ---- ------------ --
Switches * DIRECTORY/ALL Include all old versions In the· report. 

* FREEZE/CHECK *THAW/CHECK *UPDATE/CHECK 
Report the files that would be transferred. 

* FREEZE/VERIFY *UPDATE/VERIFY *COPY/VERIFY 
Report successful transfers 

Table 10.1 StmUlIary of the UARC Program 
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~DRIVE MT9(2) 
.MOUNT MT9:UARC/WE/VID:B313 
.MOUNT MT9:UCOPY/WE/VID:B314 
.R UARC 
*COPY SERNO = B314 . 
It+Z 
.R MTCOPY 
*UARC: = UCOPY: 
*+Z 
.DISMOUNT UARC: 
.DISMOUNT UCOPY: 
.UNDRIVE 

10.8 The ACCESS Program 

403 

The ACCESS program is a tape maintenance program developed at the 
University of Pittsburgh. It allows the owner of tapes to specify and modify 
the access protection, to add or delete PPNs for authorized access, to attach 
comments to any tape, to request removal of tape from the library either 
temporarily or permanently, and to report the status and directory of tapes. 

Calling and execution of this program does not actually involve 
physically with any tape. Therefore, no preliminaries of reserving a tape drive 
or mounting a tape is required. 

The calling sequence for the program is as follows: 

.R ACCESS 
(message) 
*command/switches 

Use CTRL-Z to exit from the program. 

The commands and the switches of the ACCESS program are summarized in 
Table 10.2. Note the notations used for PPN: 

PPN = owner IS PPN under which the tape is reg istered. 
AUXPPN = PPN authorized by the owner to have access to the tape. 

The tape directory has wide print format. If the directory will be 
listed on the terminal, a monitor command of "TTY WIDI'H 132" should fir st be 
applied. 

Example: 
Function: 

Example: 
Function: 

Example: 
Function: 

*DIRECTORY 
List on the terminal all tape status registered to the PPN. 

*DIRECTORY/ON:LPT: 
Print the status report on a line printer. 

*TAPE/ADD/AUXPPN:[123456,654321]/PROTECT:PPPP/VID:Al003 
Add an auxiliary PPN [123456,654321] to have access to the 
DEC tape Al003 with an access authorization of PPPP. 
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Items Explanations 

Program Name ARCHIVE 

Call ing Sequence .R ARCHIVE 
*command/switch 

Functions (1 ) To store a disk fl Ie on the ARCHIVE tape and remove the 
disk file from the disk. 

(2) To restore a frozen fl Ie on the ARCHIVE tape back to the 
disk. 

(3) To report the directory of the frozen f i I es. 

Commands *DIRECTORY output = input list 

To I ist the directory of frozen f II es. Simi lar format as 
the monitor command DIRECT. 

* FREEZE list 

To move the disk fi les in the "I ist" to the ARCHIVE 
system. 

*THAil list 

To restore as disk fi les those in the "I ist". 

* DELETE list 

To delete the listed fi les from the ARCHIVE tape. 

* PROTECT fiZe<xyz> 

To change protection code of a frozen f II e 1'0 < xyz >. 

Switches /L I ST Used wit h THAW, FREEZE , PROTECT and DELETE to 
I ist the pending request. --

/KILL Used wit h THAW, FREEZE , PROTECT and DELETE to 
delete the pending requests. 

Table 10.3 A Surrmary of ARCHIVE Commands and Swi tche:s 

10.10 The CHANGE program 

The CHANGE program is a tape-translation program that converts the files 
on a magtape of one format to an output (usually a disk) of another format. The 
prog r am is called by a monitor conunand: 

RUN PRG:CHANGE 

After the CHANGE program is called, command may be applied which has the format 
of: 

Output spec/output switches := Input spec/input switche~; 
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Switch Argument Explanation 

/BUFFERS :n n = number of buffers to be set up 

/ADVANCE :n Advance or backspace n fi les before processing. 
/BACKSPACE :n 

1------+-----1---.--------------.. --------------.--... ---------------1 
/BLOCK :n n = blocking factor In number of records per block 

1--------+----+ -----.-----... --.. --.----.-... :.-- .---.- . - ----.---.----------.----.---.-.---.. --
/RECORD :n n = number of characters per record 
---.--- ----_.- _._------_._---_._--_._. __ ._------._---_.--_ ... _---_._. __ ._---_.--
/DENSITY :BPI BPI = tape density In BPI: 556,800,1600,or 6250 

/LABEL 

1----- --

/MODE 

_.-._----- .-------------------------~ 

:arg The argument "arg,j""Is one of the following: none, DIGITAL, 
BURROUGHS, IBM, or. -CE635. 

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

:arg The argument "arg"~Is one of the fol lowing: 

ASCII 
HPASCII 
IMAGE 
EBCDIC 

7-blt ~SCII code 
8-b It. ASC I I 
36-blt DEC-l0 word 
EBCDIC code 

------.- .- -------.----.---------------- -------1 

/PARITY :arg The argument "arg" Is either ODD or EVEN. 
--------------.--.. ---------------------~ 

/INDUSTRY Initialize for Ind~stry compatible 9-track tape. 
/NOINDUSTRY Turn off INDUSTRY switch • 

...... -.--------1--- .--------.----.----.-.- -_.---_._-----

/SCAN 
/NOSCAN 

Scan fl Ie for fl Ie named 
Turn off SCAN switch • 
. -----------.- --.------------.---------------~ 

/ERROR 
/NOERROR 
----_._-

Report parity and checksum errors. 
Turn off ERROR switch 

/REWIND :arg The argument "arg" Is one of the fol lowing: 

BEFORE 
AFTER 
ALWAYS 
OMIT 

Rewind before processing. 
Rewind after processing. 
Rewind always 
Rewind neither before nor after. 

1-----------_._----1-----+-------_._---_._._-_.-.-._.-- - - - ------- ---------------

/LIST 
/NOLIST 

List the dev ice di rectory. 
Turn off the LIST switch. 

f-------------- ----------1-.. --.. ---- .... 

/FLIST 
/NOFLIST 

f-------. 

/CRLF 
/NOCRLF 

List the device directory, fl Ie names only. 
Turn off the FLIST switch. 

ASCI I fi Ie has CR-LF after every record. 
Turn off the CRLF switch. 

Table 10.4 A Summary of Selected CHANGE Switches 

_._---------

_. __ .. _ .. _--
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The magtape is the most frequently used low-cost ];X)rtable bulk storage 
medium. Unfortunately, there are many different tape formats and tape produced 
on one type of computer generally cannot be directly run on another type. There 
are differences in coding method, block sizes, word sizes, tape density, parity 
system, etc. When a tape containing data or program is obtained from another 
installation that has a different type of computer, the tape IT1USt be first 
translated to the local format before it may be used. Thus, when the CHANGE 
program is used for the translation, the input \\Quld be the MOUNTed "foreign" 
tape, and the output \\Quld frequently be a'disk file. The same set of switches 
is applicable for both the input and the output. Selected switches are 
tabulated in Table 10.4. A complete description of the CHANGE program, with 
commands and switches, is given in Reference 6 • 

• DRIVE MT8 
.MOUNT MT8:Tl/WL/NL/VID:B313 
.RUN PRG:CHANGE 
CHANGE 08:44 11/18/80 
READY. 
> DISK.FOR/MODE:ASCII/RECORD:80/BLOCK:l0-
# MT8: /MODE: EBCDIC/RECORD: 80/BLOCK: 1 O/INDUSTRY-, 
# /LABEL:IBM 

Function: This procedure will convert a foreign tape produced from an 
IBM/360 or 370 to a ASCII disk file named DISK. FOR. A dash 
at the end of a CHANGE command line indicates that the 
command is to be continued on the next line. In res];X)nse, 
CHANGE returns a different "#" prompt symbol on the next 
line. 

10.11 Tape Transfer and Comparison Programs - MI.'COPY, IJ.l'COPY and FILCCXv1 

Three service programs associated with tape-to-tape 
comparison tasks are included here: 

MTCOPY: magtape-to-magtape transfer 

IJ.l'COPY: DECtape-to-DECtape transfer 

FILCCXv1: Verification of transfer by file comparison 

They are summarized in Tables 10.5, 10.6 and 10.7. 

transfer and 
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Explanations 

1-----.-.-... --.'-- -..... -.--... ---.. -- .. -- .. -- .-.-.-.----.-.--.---.--.. -.--- ... ---.--.---.-------... -.--

Cal ling Sequence .R MTCOPY 
*outtape:/outswitches = intape:/inswitches/funcswitches 

where outtape: = physical/logical name of destination tape. 
Intape: = phylscal/loglcal name of source tape. 

outswitch = switch for output tape characteristics 

funcswltch = function switch 

I 

Inswltch = switch for Input tape characteristics 

~.-.. - ... -.- - --------- .... __ . __ .. _._._--.-.-.. _ ... _.--_._--_ .. _._. __ ._-_ .. _------_ .. _---
Function To copy the contents of an Input tape onto an output tape. 

1-----.- -- -- . -f--.---.-------. ---.-.----... -- .. -...... -.. -.. - --.--.-.. ------.----.---.-
Input switches I Must be placed on the proper side of the command. 
Output sw Itches I /6 

I-- --.-... - .---- _ .. 

6250 BPI (9-track tape only) 

I 

/1 1600 BP I (9-track tape on I y) 
/2 200 BPI (7-track tape only) 
/5 556 BPI (7-track tape only) 

I /8 800 BP I (7 or 9-track tape) 

I
/A:N Advance N files before operation 
/B:N Backspace N files before operation 
/E even parity 
/1 IBM compatible mode 
/R Rewind before and after operation (default) 
/U Unload after operation 
/Z Suppress monitor error recovery on READ errors 

'-"-

Function Switches May be placed on either side In the command. 

/C:N Copy N files 
/C Copy to double end-of-fl Ie marks 
/G Proceed on errors 
/M:NNNN Set maximum blockslze permitted to NNNN 
/N Suppress automatic rewind 
/V:N Verify to double end-of-fl Ie marks 

1--. __ ..... "--"-'--'---'-" ......... --.---.-.- ----- - .... --- .. -.-----.------- -.- .. _-_ .. _---
Default 
conditions: 

1-----_._ .... --- .-.--.-.-.-.-. 

Examples: 

What wi I I happen If no switch Is placed on the command: 

1. Density Is 6250 BPI for 9-track, 800 BPI for 7-track 
unless there Is a SET DENSITY monitor command appl led. 

2. Odd parity, DEC-compatible, maximum blockslze=1024. 
3. Copy and verify tape. Rewind before copying and 

verifying. Stop on errors. 
-_ .. _---_._-------_.-.--- -'.' ._---------------

*TP1: = TP2:/8 
Copy a tape at 800 bpi. New tape is on TP1: 

*NEW:/R/A:3 = OLD:/R/A:2/C:3/V 
Copy files No.3,4,5 on OlD: onto the NEW: tape as files 
No.4,5,6. 

Table 10.5 A Summary of MTCOPY Program 
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Items Explanations 

Program Name DTCOPY 

Calling Sequence .R DTCOPY 
~UTPUT: = INPUT:/switches 

where OUTPUT: = physical/logical name of the ded i nat i on DTA. 
INPUT~ =, physical/logical name of the source DTA 

Function 1. To copy the entire content of one DECtape onto another. 
2. To clear the output DECtape. 
3. To compare word by word two DECtapes. 
4. To load a bootstrap loader. 

Switches /C Copy a II blocks. 
/N No directory listing. 
/V Comapre two DECtapes (verifying) word by 'IIord. 
/Z Zero out the output DECtape. 

Table 10.6 A Summary of DTCOPY Program 

Items Explanations 

Program Name F ILCOM 
-- .~ f- --

Cali ing Sequence .R FILCOM 
*output = inputl, input2/switches 

where OUTPUT = output f i Ie specs; default is TTY: 
i nputl, i nput2 = two input fi Ie specifications 

----------------
Function To comapre two versions of a fi Ie and output the differences. 

'-------------- -----------
Switches /0 Print out the message "?FILE ARE DIFFERENT," but do not 

I ist the differences. 
/A Compare two f i I es in ASCII codes. 
/8 Do not disregard blank lines. 
/S Ignore spaces and tabs in the comparisons. 

Table 10.7 A Summary of FILCCM Program 
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A SUMMARY OF PIL LANGUAGE 

PIL ("Pittsburgh Interpretive Language) is a conversational language 
which contains extensive man-machine interactive facilities to provide 
assistance in error diagnosis and error recoveries. It is much more 
error-tolerant than the conventional algebraic languages such as FORTRAN. PIL 
was included in the First and the Second Editions of this book (b,o chapters). 
With the rise in computational maturity of the user community, even for the new 
users, PIL becomes less important than before. Therefore, only a summary will 
be included in the Third Edition of the book. Users interested in more details 
should consult either Reference 5 or Reference 6. 

The PIL processor may be called by a monitor command: 

R PIL 

The computer will respond by typing out at the terminal: 

READY: 
* 

The PIL processor is now ready to process the user's program or commands. 

A.l Rules on PIL Variables, Constants and Expressions 

(1) PIL variables: 

a. Variable name must begin with a letter, and must not be longer than 
ten characters. 

b. Upper and lower cases are different variables. 
beware) 

c. All numerical variables are real variables. 

(2) Constants 

(FORTRAN users, 

a. There are 3 types of PIL constants, numeric, string and Boolean. 

b. Numeric constants are real constants, ranging from E-42 to E+34 with 
8 decimal digit precision. 

c. String constants are enclosed in quotes, such as "TIME--8HARING" 

d. Two values for Boolean: THE TRUE and THE FALSE. 



Basic PIL Statements 413 

(3) Subscripted variables: 

a. There is no practical limit of dimension of subscripts. 

b. Subscripts may be positive, zero, or negative. 

c. No declaration statement is needed for dimension. 

(4) Expressions: 

a. Arithmetic expressions: PIL arithmetic expressions follow the same 
rules as those for the FORTRAN language. The PIL library functions 
are tabulated in Table A.l. 

b. Boolean expression: Expressions that are really true-false 
questions. Boolean operatiors are tabulated in Table A.2. 

c. String expressions: 
operations: 

Concatenation: 
Masking: 
String multiplication: 

String variables may have the 

For example, "ABC"+"xyz"="ABCxyz" 
By use of SUBS function. 
Same as multiple concatenation. 

Table A.3 shows a list of PIL string functions. 

A.2 Statement Labels 

following 

In a stored PIL program, each statement carries a numerical label for 
identification. The label has a format of "mmmm.nnnn" where mmmm is a four 
digit part number and "nnnn" is another four-digit step number. Thus the label 
takes on a form of a decimal number, and as in conventional practice, the 
leading and the trailing zeros are omitted. For example, the label of 1.25 
means Part 1, step 2500. 

A.3 Some Basic PIL Statements 

Substitution: 

Transfer: 

Execution: 

Termination: 

SET X=E 
SET Xl=El,X2=E2,X3=E3, ••• 

where X=variable, and E's=expressions. 

TO step m.n 
TO part m 

where m.n is the statement label. 

00 step m.n 
00 part m 

ooNE 
STOP 
EXIT 
woour 



EX:fi1ples 
Subprogram Format Meaning 

Format Value 

ASS OF x, \x\ Absolute value of x __ ~~ OF -3 12 \-3.12\ i 1? 
SQRI' OF x JX ~OF 2_,_l _________ 1.4491376 

f-_SIN OF x __ s_tD_l' ___________ SIN OF 0.32 
~-

0.31456656 
COO OF x i cos X COO OF Q.32 0.95923542 
SIN OF x/COO OF x tan x ~_ SIN OF 0.32LCOO OF 0.32 0.33138940 
~~ OFx--- - --:=--~_ ---_~ ______ t~:.__'_~ _________ '---__ ATAN OF 1.5 0.98279374 

IDG OF x lOCI '" x IDG OF 2 0.30102998 
IN OF x 10Cl",_ x IN OF 2 0.69314718 
ANI'IIDG OF x 10" or _antil<29.LQ_ x I ANI'IIDG OF 2 100.0 
EXP OF x e" EXP OF (-2) 0.13533528 
~_ OF l' _____ -________ f----___ InJ~_~..r~t Q~_mnnber x IP OF 3.21 3.0 

~~- ~ -~~-=--~~ 
__ 1'!.9~!=:.:!:2.~rt 0t_~_r:!.umber_x ____ I-JP.oF 3!..~l. _________ -+ - o.-w 
______ ~ml).~Ilt~L}:l ______________ __ ~_Qf._lU_L ___ .. _ --. ----.---.. --f-------~. 

DP OF x Digit of x __ f-- DP OF 12.34 I 1. 234 
MAX OF (a,b,c, ••• ) Maximum value of a set of MAX OF (1,2,3) 3.0 

number s _Q .. !::4C-l_OJLL ________ 1-----
~; OF (a,b,c, ••• ) Minimum value of a set of MIN OF (1,2,3) 1.0 

RN OF x Assign a random nunber bet~en RN OF x x=0.65302564 
0 and 1 to the variable x 

'!he argument of the subprogr am RN OF must be a var iable. The argument of 
any other above subprogram may be a constant, a variable or an arithmetic 
expression. 

Table A.l PIL Arithmetic Library Functions 
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PIL Operators 
--~----.-------t Meaning Examples 
short Form Long Form 

Table A.2 PIL Boolean Operators 

String Functions 
Meaning Examples 

short Form Long Form 
---.- .. --- ,==,-~~===~-===~=====t===========~==-,.---'= 

L OF X LENGTH OF X length of a string L OF "ABCDEF" = 6.0 
~------ ._. -'. --_._._ .... _- -- -. __ .. _--_._--------_ .. _---- -.--------.-.----.---~ 

UPPER OF X UPPER CASE OF X Force all letters in UPPER OF "abcde" = "ABCDE" 
X to upper cases. 

1------- .- .-------. .... --.------~------------------

WWER OF X IDWER CASE OF X Force all letters in WWER OF "ABCDE" = "abcde" 
X to lower cases. 

1---. __ .- ---"--- ------- .-- .-... ----.- - - ...... - ----- -----.------.. - -------.-----------.---.-

n $FC X THE FIRST n masking 2 $FC "ABeD" = "AB" 
CHARACTERS OF X 

---------------_._. _ .. _--_. __ ._---- - ._---... _----

n $LC X THE lAST n masking 2 $LC "ABeD" = "CD" 
CHARACTERS OF X 

~----.- ... __ ._--_._----'-- ----._--_._-_._--- ----------_._--_. __ .- -'-

THE VALUE OF X To convert a string THE VALUE OF "3.1" = 3.1 
of numerical 
characters to 
numerical values. 
---._._----_._._---- ---- -----.-- - ----- .. ----------.. -

THE BCD VALUE To conver t a string 0 THE BCD VALUE OF 3.1 = "3.1" 
OF X numerical value to a 

numerical character 
string. 

------ -.. -- ---------f-----------.. - .---... -, ..... ,,-- .. --

SUBS OF SUBSTRING OF To mask a string S SUBS OF ("TIMESHARING",3,4) 
(S,A,L) (S,A,L) from its Ath char. 

for a length of L = "MESH" 
characters. 

Table A.3 PIL String Library Functions 
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Conditional: m.n IF b, OS 

where m.n=statement label of this statement 
b=Boolean expression 

OS=an object statement 

variations: 

m.n IF b, OSl; ELSE OS2 
m.n IF b, OSl; OS2 

A.4 Loop Statements 

(1) Specified indexes: FOR i=ml,m2, •.• ,mn: OS 

(2) Unity increment: FOR i=m to n: OS 

(3) Specified increment: FOR i=m to n by p: OS 

(4) Specified decrement or special terminating condition: 

FOR i = m by p UNTIL b: OS 

FOR i = m by p WHILE b: OS 

A.5 Input/Output Statements 

(1) General form: 

Demand list 

TYPE list 

DEMAND IN FREE FORM, list 

where "list" contains the variables in the input list. 

(3) Input/output with format 

DEMAND IN FORM i, list 

TYPE IN FORM i, list 

A.6 Input/Output Format 

Format specification: 

FORM i. 
(Specify format field on the second line.) 

PIL SUMMARY 
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F-type and I-type: 

E-type: 

Combined format: 

Str ing field: ######## 

Field separation and termination: U\U symbol, for example: 
---- _._-\--_._---

Variable field length: 

%######## % • 

A.7 Subprogram Statements 

where: 

Subprogram defining statement: 

PROCEDURE XXXXXX[Xl,X2, ••• ,Xn] PART m 

PROCEDURE 

xxxxxx 

a PIL keyword to specify a subprogram 

name of the subprogram, and also the name of the 
whose value is computed by the subprogram, 
execution of subprogram, returned to the main 
All intermediate results are deleted after the 
of subprogram. 

variable 
and after 

program. 
execution 

If the subprogram is to return mul tiple value answer, for 
example,roots of an equation, xxxxxx will then be an array 
and represented by a subscripted variable. 

[Xl,X2, ••• ,Xn] = a set of dummy parameters passed to the subprogram. 

PART m 
Use square brackets. 
the part specified as the subprogram. 
written that Xl,X2, ••• Xn are the 
XXXXXX is the computed result. 

Subprogram execution statement: 

00 PROCEDURE XXXXXX[Al,A2, ••• ,An] 

Part m must be so 
input parameters and 

where Al,A2, ••• ,An are the input parameters to be passed to the subprogram. 
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A.B File Management Statements 

where: 

To save a Er~ram: 

SAVE as "FINAME", list 

To delete a file: 

DELETE FILE "FINAME" 

To edit aErogram: 

CHANGE "OLD" TO "NEW" IN STEP m.n 

CHANGE "OLD" TO "NEW" IN FORM i 

To change a stee or a ~rt number: 

REDEFINE STEP ffi.n TO p.q 

REDEFINE PART m TO n 

REDEFINE FORM M TO n 

To delete items in the Erogram: 

DELETE list 

To load a Er~ram: 

WAD "FINAME.EXT[m,nj" 

FINAME 
EXT 

[m,nj 

file name 
extenison of file. 
PPN of file owner. 

To attach a file: 

Default extension is PIL. 
Defaul t is user's own PPN. 

ASSIGN "FINAME.EXT[m,nj" AS "FN" 

ASSIGN "SCRA'lCH FILE" AS "FN" 

ASSIGN DEV-NAME AS "FN" 

To delete an assignment: 

DELETE ASSIGNMENl' "FN" 

DELETE ALL ASSIGNMENl'S 

PIL SUMMARY 
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A.9 File Input/Output 

File InEut: 

READ FRCM "FN", list 

READ FRCM "FN" , IN FORM i, list 

READ FRCM "FN" , IN FREE FORM, list 

File OutEut: 

WRITE ON'ID "FN", list 

WRITE ONTO "FN" , IN FORM i, list 

A.IO File Control Statements 

To mark the end-of-file on a file: 

MARK FILE "FN" 

To rewind a file: 

REWIND "FN" 

To forward or backsEace a file: 

FORWARD SPACE n RECORDS ON "FN" 

BACK SPACE n RECORDS ON "FN" 

To §p€cify end-of-file action: 

ON FILEMARK "FN", 00 PARI' m 

To cancel an end-of-file action already specified: 

ON FILEMARK "FN" 

To store an assignment: 

CATALOG "FN" AS "FINAME. EXT" 

419 
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A.ll Execution-time Function and program Step Input 

To furnish a program step at execution time, such as the step "m.n SET 
X=A": 

ENTER "m.n SET X=A" 

or, IX) STRING "SET X=A" 

A.12 PIL-FORTRAN Linkage 

PIL language provides the advantage of conversational mode and free form 
input format. Error recoveries and error diagnostic provisions further enhance 
its uses. Consequently, a PIL program is very suitable for the input phase of a 
program, where the man-machine interaction is at its highest. 

once execution starts, PIL program exhibits an excruciatingly slow speed 
of execution. It is primarily because PIL is an interpretive language. ~ery 
time a PIL statement is to be executed, it must first be translated. Thus ln a 
PIL program, the program is interpreted and executed at the speed of one 
statement at a time. Error detection for debugging becomes simple because the 
program will stop at the step where error occurs. 

On the other hand, the entire FORTRAN program is compiled at one time, 
and execution takes place after the compiling. If a FORTRAN program is already 
compiled, the compiling stage is omitted. Thus a FORTRAN program is generally 
much faster to run than a PIL program. FORTRAN, however, has its drawback. 
Man-machine interaction can be implemented only at the expense of core storage 
for many printout formats, and an interactive program tends to be larger. Also, 
formats in FORTRAN are more restrictive. 

All of these adds to the fact that PIL is superior in interaction but 
inferior in speed, while FORTRAN is just the opposite. Thus, a compromise is to 
use a PIL program for the data-input phase, store the data as disk files, and 
then switch to a FORTRAN program for execution, which will read the stored data 
file as inputs. 

The PIL statements for the PIL-FORTRAN linkage are: 

EXECIJrE "FINAME" 

or, RUN "PRGM" 

where FINAME = the name of the FORTRAN (with FOR or REL extension) program, and 

PRGM = the name of the execution file with EXE extension. 

One such application is the Interactive Engineering Program Library. The 
Programs in the Library are so structured that the PIL phase handles the input 
of data and problem definition, and the FORTRAN phase handles the execution. 
The details of the Library are given in Appendix B. 
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INTERACTIVE ENGINEERING PROGRAM LIBRARY 

A time-sharing interactive program library has been set up and in 
operation successfully to serve the faculty and the students in the School of 
Engineering since 1967. It has been one of the major tools in the 
computer-aided analysis/design instructions and research in the School. These 
progr ams were all designed to operate in the conversational mode, in modular 
form, and they are application-independent. Thus a differential equation solver 
program can serve those who are doing work in a wide variety of fields, such as 
circuit analysis, control system, vibration, structural analysis, process 
control, etc. In this regard, these programs should also be useful to those in 
natural, medical and social sciences who require the same type of mathematical 
techniques but in a different field. 

For the Interactive Engineering Program Library, a user with little or no 
prior computer experience can select and use a program in the Library to solve 
his problem after a short practice session at a terminal. All instructions of 
using a program, once its execution begins, will be supplied at the user's 
terminal during execution. Thus there is no need for the user to study 
voluminous manual materials in order to use the program. 

The structure of each of the Library program utilizes the PIL-FORTRAN 
linkage technique discussed in Appendix A •. Using one of the Library program 
REALEQ (Simultaneous Linear Equations with Real Coefficients) as an 
illustration, the linkage works this way: 

(1) The user calls for the ENG:REALEQ.PIL program. 

(2) Interacitvely the user inputs the data, defines the problem and 
selects the options, if any. 

(3) PIL program then stores these data and options in a disk file 
QZXZQ.DAT. If there is a user-defined function in some programs (for 
example, a numerical integration program), the PIL program writes a 
FORTRAN subprogram and store it as QZXZQ.FOr. 

(4) Using the PIL command EXECUTE or RUN, the PIL program automatically 
passes the control to the monitor to execute a designated program 
ENG:REALEQ.REL. If there is a QZXZQ.FOR prepared for a user-defined 
function, it is compiled and included. The PIL program function is 
now completed, and the execution file automatically takes over. 

(5) The execution program ENG:REALEQ.REL reads the data and options 
stored in QZXZQ.DAT. 

(6) Based on the input data and option selected, ENG:REALEQ.REL executes 
and outputs the results on the user's terminal. 

(7) The Library program will generally allow the user to repeat the same 
problem but using a different method. If the user declines to 
repeat, the execution is concluded. 

A memorandum by the author was distributed to the faculty and the students in 
1969 concerning the Library. The memorandum has been revised and updated many 
times, most recently in 1980. The text of the memorandum of the most recent 
version is given in the following pages to complete the details of the Library. 
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ENGINEERING LIBRARY 

SUBJOCT: Interactive Engineering Program Library on Device ENG: 

INTRODUCTION 

The use of computers in the Engineering curricultnn is now a standard 
practice. 

One serious problem, however, has always been the time-constnning work of 
preparing computer programs, debugging and executing them. Although libraries 
of subroutines of general interest are available, such as the IMSL package, the 
process of incorporating them in a course is a major task. It usually involves 
a search through a thick catalog for a program fitting the problem, learning the 
algorithm, finding out the particular input and output requirements and types. 
In some cases, special arrangements of large memory authorization, long 
execution time, or special periperal equipment are necessary in order to use 
these programs. Such laborious procedure has a discouraging effect to faculty 
and students using the computer effectively and extensively. 

Thus, when the computer usage is included in a course, a very undesirable 
situation may sometimes emerge. Homework and projects can often be degenerated 
into long programming exercises that force the students (and instructors) to 
spend more time and efforts in getting their programs to run than to try to 
understand the course materials. 

348 BENEDUM ENGINEERING HALL, PITTSBURGH. PA. 1 S261 (412) 624-5387 
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The Interactive Engineering Prog+am Library was set up to overcome these 
three limitations. In general, the Library will attempt to accomplish 

objectives: 

1. The programs are designed efficiently so that the core assignment 
and execution time stay within those authorized for the student 
users, even for relatively large size problems. Therefore, no 
special arrangement or authorization is necessary. with the easy 
use of the Library, the computer will indeed become an important 
day-to-day tool. 

2. The user will not spend time in preparing programs. 
required to study lengthy program documentations; 
will be no distraction from the course materials. 

He will not be 
and thus there 

3. When the time and effort on the "dog work" is drastically reduced 
(see the Appendix section of this memo), it will then be possible to 
upgrade the quality and the ~evel of all engineering courses. 

The Library is currently installed on-line in all three systems (A, Band 
C) and is given a device name. of ENG: It contains a group of programs of 
general interest to engineering faculty and students. By man-machine 
interaction, a problem is shaped as the user specifies the data and the option. 
Suitable instructions and comments are printed out as prompting remarks along 
the way to guide the user. All programs, regardless of their progranuning 
languages, are written in "conversational mode" so that the user will be guided 
in how to use the program. Hence, it is not essential for a user of the Library 
to have any in-depth knowledge of the program, the language, or the algorithm 
once he learns the simple procedure of calling and executing the Library 
program. 

Furthermore, these programs in the Library are mathematical-technique 
oriented rather than problem- and application-oriented. For example, a 
differential equation solution program can be used for circuit analysis, process 
control, vibration and stress analysis, material and energy balance equations 
for chemical dynamics, system stability studies, etc. 

Although helpful, an in-depth knowledge of any progranuning or progranuning 
language is not a prerequisite to be a user of the Library.* A user will have an 
option to choose which algorithm and program for his problem. If he does not 
have any opinion, the program will pick up one that has proven general utility. 

When a Library program begins its execution, the user's function will be 
to enter numerical data and to answer YES/NO to the computer's inquiries. When 
any input data are called for, prompting information of what sort of data and in 
what format will be printed out at the user's terminal to guide him. The user 
will then supply data as asked, or answer questions posed. 

* As a matter of information, a Library program consists of an interactive 
problem-defining and input stage in PIL language, but will switch 
automatically to a REL or an EXE file for execution. The REL file or the EXE 
file is prepared from a FORTRAN program. 
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LIBRARY USAGE PROCEDURE 

Currently, all Library programs are stored in the device "ENG:" in 
Systems A, B and C. Procedure for Library usage includes three slinple steps: 

Step 1: To get on the computer, either System A, B or C .. 

Step 2: To call and execute a chosen Library program. 

Step 3: To get off the System. 

If there is more than one problem or more than one rW1, Step 2 is 
repeated. thus, only the step-2 will be explained in some details. 

To Call and Execute a Library Program 

Suppose the name of the Library program chosen is WXYZ. Call and execute 
the program by entering a command*: (must be entered right after the prompting 
symbol) • 

.PIL ENG:WXYZ 

The computer will respond with a printout of "READY:", and will then load the 
chosen program and start the execution. The memory requr iement is 
self-adjusting (another built-in feature of the Library programs) and the user 
need not be concerned with it, unless he attempts to enter a problem too large 
for the program. Once the execution of a program begins, the user follows the 
pr inted instructions to enter numer ical data and to answer YES-NO questions to 
complete the input phase, after which computer switches to a machine program 
execution to a completion. 

* The old way of ".PIL WXYZ [33,33]" will still be valid for some p~riod of time 
in order to allow orderly transition and revisions of departmental 
instructional materials. 
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A CONDENSED CATAIDG OF THE LIBRARY 

Basic mathematic techniques of the following areas are included in the 
Library: 

Polynanial equation solution, real and canplex roots. 

Transcendental equation solution, real roots only. 

Linear simultaneous equations, real or canplex coefficients. 

Basic real/canplex matrix operations: +,-,* or inversion. 

Generalized inverse of a matrix. 

Other matrix operations, including determinants, Eigen values,state 
transition matrix, and characteristic equation. 

Numerical integration, with user-specified accuracy. 

least square fits: linear, quadratic, cubic, and exponential fits. 

Ordinary differential equations, first order and second order, 
linear or nonlinear. 

Ordinary differential equations, nth order, max n=8. 

Optimization of a nonlinear function, constrained or unconstrained 

Linear programming 

Fourier analysis 

Fast Four ier Transform 

Oomputer-aided logic design 

Simulators and cross assemblers of microprocessors. 

Graphic plots. 

Course grooe management (an information management system) 

General utilities 

In each of these, options of methods are available for. the user I s choice. 
At the conclusion of a solution, the programs ~re usually recycled so that the 
user may repeat the problem with a different method without repeating the input 
phase. 
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PRCGRAM NAME PROGRAM FUNCTIONS 

BASMAT Matrix operat~ons to calculate any of the following: 
determinant, lnver se , Eigen values, state transition matrix, 
characteristic equation, and state resolvent matrix. 

----.~~--------

BODE To calculate and plot the frequency response (Bode diagram) 
from a transfer function given as a ratio of t\>,Q polynomials. 
Output in tabular plus plot form. 

CMIS To prepare class roster, enter test grades, calculate test 
statistics, grade opti-scan exams, determine final term grades 
according to an instructor-specified formula. 

~-

COMEQ Solution for linear simultaneous equations with complex 
coefficients, 10 complex unknowns maximum, double-precision 
computation. Crout's elimination method. 
--~------.--~--.-- ----~ 

COGGIN Cogg in's method for maximum/minimum search of a single variable 
function, unconstrained. 

~-----~- --~-------------

CSMP To prepare a control file and submit automatically as a batch 
job. 

---------- - -.- ------.-~ -- --~-.-- _. -_._--- - ----- - -------------_ .. _------

DF1 Solution of first order ordinary differential equation. 
Algorithm oEtions: 

(1) fudified Euler's method 
(2) Runge-Kutta method, 4th order 
(3) Milne's method 
(4) Adam-Maul ton method 
(5) Hamming's method 

OutEut Erint oEtions: 
(1) Output in tabular form only 
(2) Output in tabular form and plots 

- -- ---- -- ----- ~ 

DF2 Solution of a second order ordinary differential equation. 
Same algorithm and output options as the program DFl. 

~~------- -------------------

DFN SOlution of an nth order 
Algorithm oEtions: 

(max n==8) ordinary diff equation. 

(1) fudified Euler's method 
(2) Runge-Kutta method, 4th order 
(3) Adam-Moul ton method 

OutEut Erint oEtions: 
(1) Output in tabular form only 
(2) Output in tabular form and plots 

~~- ---~ ----~---.------ ----- -~ ---------_ .. -_._----------_._----_.- ---~ ----
DIRECT To type out the most recent directory of the Library. 
-~.--. ------ -------- ----.---------------------.-----~-------------- .--~---

EZLP To solve student-oriented linear programming problems. Help 
file available as ENG:EZLP.HLP 
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FFT 

FIBON 
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Fast Four ier Tr ansform for a set of samples, using the 
Coo1ey-Tukey algorithm. 

Minlinization of a single variable, nonlinear function by 
Fibonacci search algorithm. 

r-----.--------~--------------~--~~---------------------------------~ 

FIT Least square fit for 
(1) Linear fit: 
(2) Quadratic fit: 
(3) Cubic fit: 

n data points. Options available are: 
y = a*x + b 
y = a*x**2 + b*x +c 

(4). Exponential fit: 
y = a*x**3 + b*x**2 + c*x +d 
y = a + b*exp(c*x) 

~----------.---------------------------------------------------------------~ 

FOUR Fourier analysis on a periodic waveform. 
~------- .. - --

HELP To print out a copy of the file ENG:ENG.HLP 
~---------- ----------------------------------------------------------------

HOOKE 

IMAGE 

Hooke-Jeeves method of pattern search optlinization 

Utility package of linage processing to a standard 128xl28x8 
image file. Options include image print, image pixel value 
listing, transpose, linear combination, noise mixing. More 
options are in preparation. 

~--------.. ----+----------------------------------------------------------I 
M8080 

MA'IDP 

MINILP 

MUX 

NI 

PLOT 

A simulator for a multi-processor system employing INTEL 
8080's. Help file available as ENG:M8080.HLP 

Basic operations for real or complex matrices: 
subtraction, multiplication and inversion. 

Linear programming, interactive input phase. 

addition, 

A computer-aided logic design program of using multiplexer IC 
chip in a combinational circuit design. 

Numerical integration, Simpson's Rule, with user specified and 
controlled accuracy. 

To plot a curve on rectangular coordinates. 
Input options for y=f(x): 

(1) f(x) to be specified by the user as a FORTRAN expression. 
(2) f(x) data points already stored as a disk file. 
(3) f(x) data points to be entered via the terminal. 

Output options: 
(1) Output on the terminal or the line printer. 
(2) Output from the Calcomp plotter. 

~---------------+---------------------------- .. --- ----.-~--.---- ... -------

FOLY Real and complex roots of a polynomial equation. 
Algorithm options 

(1) Mairstow's method 
(2) Modified Newton-Raphson's method 
(3) Lin's method 

Normally, option 1 is recommended. 
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<JJINE Quine-McCluskey's method of Boolean function minimization, 12 
variables maximum. OUtput options of either 
summation-of-products, or product-of-sums, or both. 

RE'AIEQ Linear simultaneous equations with real coefficients, 30 
var iables maximum. Double-precision calculations in all cases. 
Algorithm oEtions: 

(1) Gauss elimination 
(2) Gauss-Seidel iteration 
(3) Matrix inversion 
(4) Crout's elimination 
(5) Cramer's rule 

Input data may be entered via a disk file or the terminal. 
----

REeO Generalized inverse of a matrix with real elements. Maximum 
number of rows is 9. 

f----------------.-. ------ -- -------------------- --------_._---- -.-------

S8080 A single INTEL 8080 simulator program, inclooing a built-in 
editor. Help file available as ENG:S8080.HLP. 

--------.-.---.~~-----.---- -~- ---------

SCAMP A simulator and cross assembler for the National Semiconductor 
SC/MP micropr ocessor trainers. Help files available as 
ENG:SCAMPl.HLP and ENG: SCAMP2. HLP. 

- --- ~ -- - -~--------------.-.--

SEAOCH An optimization package of search methods to find the optimal 
values of a constrained or unconstrained, single or 
multiple-variable, nonlinear function. 

------.-----~-----.---

STATUS Same as the program DIRECT 
-----------------------------------

TRANEQ Newton-Raphson method of transcendental equation solution, real 
root only. Use Stirling formula for numer ical differentiation. 

--
TRUTH To generate a truth table, or a Karnaugh map, from a given 

Boolean function in the form of summation-of-products or 
product-of-sums. 

--.-.-~-.- ---"--' .. _- _._ .. - .--- ----_.". 

CALPLT To plot a curve on the CalComp plotter. 

FORTRAN-CALIABLE SUBROUI'INE LIBRARY 

A group of FORTRAN-callable subroutine packages are also available in the 
device ENG: Their names and their current status are outliend below: 

EE45 Subroutines from the EE45 text: COMPUTER METHODS FOR 
MATHEMATICAL Ca-wuTATIONS, by G. E. Forsythe, [VI. A. Malcolm, 
and C. B. Moler, Prentice-Hall Inc., 1977. 

IMPROC An image processing package, inclooing 
tr ansformation, tr anspose , etc. Applied 
file size. Developed by T. W. Sze. Help 
ENG: IMPROC. HLP. 

image fil ter ing , 
to 128x128x8 image 

file available as 
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SUBSET A utility subroutine set developed by Ronal K. Nicholas, 
included in the Engineering Library by permission. For 
reference, see: SUBSET MANUAL, by Ronal K. Nicholas, 
University of Pittsburgh, 1977 (available at the Book Center) • 

SIPROC A group of signal processing subroutines. For reference, see: 

GRAPH 

PROGRAMS FOR DIGITAL SIGNAL PROCESSING, Edited by the Digital 
Signal Processing Committee, IEEE Acoustic, Speech, and Signal 
Processing SOciety. Published by IEEE Press, Institute of 
Electrical and Electronics Engineers, New York, 1979. 

A group of data plotting and tabulation subroutines. 
reference, see ENG: GRAPH. HLP. 
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APPENDIX ILLUSTRATIVE EXAMPLES 

Several examples are included here to illustrate the procedure of using 
the LIBRARY programs. On the reproduction of the printouts, those text that 
were typed by the user were underl ined, and those typed by the terminal were not. 
In addition, comments are added as brief explanations. 

Example 1 
and complex: 

Given the following polynomial equation, find all roots, real 

x7 -80x6 + 20xS -2200x4 +1350x 3 + 1350x2 - 1200x + 800 - 0 

The program chosen was POLY, and all three methods were run. The modified 
Newton's method turned out to be divergent, but the other two methods worked 
okay for this problem. It took 3 minutes on the terminal for thiis problem. 

Example 2 Solve for the solution of a system of simultaneous equations with 
complex number coefficients. The equations in matrix form are: 

[ 20+j30 -5-j 3 -15+j 16 O+jO 0- j 43 

{~l 
[IOO+JO 1 -5- j3 11- j3 O+jO -6+j8 O+jO 200+j100 

-15+j 16 O+jO 42- j 32 8+j16 -15+j 10 O+jO 

O+jO -6+j8 -12+jI6 23- j 42 -5+j 18 O+jO 

0-j43 O+jO -15+jlO -5+ j 18 20+ j 15 O+jO 

Observe particularly the error-recovery procedure built in the proqram COMEQ. 
When certain input data were incorrectly entered, the program allo\~s the user 
to check the data and make corrections. This avoids repeating thl~ input of 
large amount of data, which would have to be done if the problem must be aborted. 

Example 3 Plot a curve represented by 

y = .359 e-O• Ix sin (0. Ix) sin(0.5x) 

for the range from x=O to x=30 with an increment of unity. The program PLOT 
was used for this example, and the plot was reproduced on the terminal. Total 
time consumed on the terminal for this problem was 6 minutes. The same problem, 
using an increment of O.t. was also plotted on the Calcomp plotter, and the result 
is also shown. 
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Jol> 31 [1151()30132341J 01'1' TTY63 at 1122 7-Jan-77 Cor.nect.=3 tlu. 
Disk RtW=210t33 Tap" 10=0 Saved all fi les (12 blacks) 
CF'U 0:04 Care IIWN=10P Units=O.0130 ($0.93) 

11111C _~ ware i\-; • .l fG, 0. Ja3"a.7 poly_",io.' e.1",,:t"_. 

Tot" i;i ... , o.t ~& tC1'",." ... 1 ': 3 M; .... fu 

Co"" .. ·*-.. tiM, ,",se", = .. seclll4ll, 
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J~ ,l,~7:o~(r'.~~!!ft 1.1El.7'l.A TTY6l 'n, 1: To , ... ~ .... , 'Jlt.-. 
1-''''1~IoI~l'''rt: 

Hr." uni.t." "PItt:tU'r'i,..... L .... la.inS 1644 27-Jln-17 
1,"'51 ~7".J.1r.-1'J Thyr 

S~I.' T.o.." .. -'e.: .......... 
UI.';--:J ,.., ...... 

&tttllt.1ANfI)US [nU~T'ONfj !.11TH r.Ot1F'L£X COEfFICIeNTS OF FO"'" AX-. 
114. sllr I~ I') UN'''OWNS. OPTION OF "RINTI .... OUT A INVERSE 

I.Olt'.ltJG THE ff'«(JIi~A" NO"" ••• 

HOLf "At4Y UN".N",W,·jS, H-? 

" c )ol.. 

HI!) cr'T ttl"~ OF'" r,Art, rm'UT A~''': AV"IL.,.ftLE: 
urft!)N I • It t\ .... Lt It 1't."lR'C'~ SlJf'f'lolt:D F'r.:Or1 THIS TE"="I"'Al. 
opr lOt' , • A AtH. FI rt .. rRlr.CS SUPtl.IED "no", A STOrii[.[I F'tL[ 

!Nf'UT O.'\TA lWI InN,. )l. 

It' HF.F. rOf?f'h rtnrr< fllf' vAlt,;f1 OF' cnttrtrx £l "[HT! OF ThF. "'~"ATR(X 
py ~(jlllr.. 1'1 1.'~ srfUll··'r.~ .)..- F'Ef.Ll,I~At;J,R[ L..:!,I""G~, ••• f.\EAHN,r"AON. 

f ~f fl£R :5 [! t.~1 '4 rs Uf ."114,.' [X I ~fI ')AI UlS, :: 1 ~r :t ~n 14 ;;, ~ r,:~ -.q it· .. :\9 ~§t~) 21 :r~:~e~~!. 
lH ,.~[[: ,.mUff ,·NTFR THE. V4Lurs flF' Co,..f'LEJC EL ,..ENTI or THE .... ,..ATRIX. 
ONE ELEHENT (2 VALUES) F'Ei< LINE ONLY. 

£"Tfl> 5 LUMENTS OF ~-HAT~U UO VAI.UES) I 

'~ ~i"t.r'i",..tJ .. t.. 
.. ~ 
~ 

.!.:...Jl 
~--

r," YOII WISH TO CIOECK AN~ CORrcECT THE INPUT I. TA? YES Olt NO. 
'HI';jWiR.}~ 

f'. Ittf1JT [JATA tHEe" ••• 

,I-P'AlRIXI 

ROW 

II 

21 

II 

IlEAl. 1""0 RE~ 

2.00000£+01 3.00000E+01 -5.000 0[+00 -l.OOOO~f+OO 
-l.SOOMOI)I 1.60000£+01 O.MO OE'OI) 0.00000£'00 

0.00000£+00 ·".JOOOO[fdl 

-5.001)00£"-"0 -1.00QOO£+QO 1.lOOft)EtOl -3.00000[+00 
O.O"~\)Oi.'+(IO n.OOO"OE t,)O "6.00tl )OE+OO B.OOOOOF:+OO 
o.ooooor.+oo .a.Oo,Of,OE+OO 

-1.50000['01 1.60000£+01 0.00000£+00 O.OOOO~Hoo 
4.~OOOI,)E+Ol "'3.:!OOOt1EtOI •• 00';[\)(+00 1.6000")£+01 

-1.50uOUI£+Ot u.oOUOOf+oo 

O'.O~OOOF+OO O.OOO.>OE+OO -6.00~ OEtOO 9.00000£+00 
-1.::O\\t}~E+(\1 1.60000[h)1 2.l0CrOE+01 -4.l00.ovl::tOI 
-:.~!.. (\"..:~~C'ot~ "po , • F'I\l·1t'1.,... tnt 

O.IlOOOOF"'OO -".1')00U£>+01 0.\)0" )1)t!tOO O.OOOO.1E.I)O 
"'l.~Ij")'")l·.OI 1.M)Oo,)QF+(\1 -J.oor"IQCtOO 1.&::0000£,.01 

2 •• ,..,iIO .. E.01 1.~"OV"·:+Ol ~ 

:>~:~::::. ~~.~::. '""'" ... ,," I YES Ott NO. 

,"J1("1[R ,"II ')3 

I.: ( ';:LUW IN Flirr ,'O~I" H'E ROW liND COLUMN NU"'.ERS OF' [IICN INCORRECT ~ 
F.t ~_"qH 
t··,· f"0.1 "NI) r.n'.IIKN HUI1!,t:R F""I~ PEr< L 1.,£ 

'L!L 
~ 
E.J. 

rt.U7U l"fJRkfI7YU'I A-EL["[NTS ft[LOWI 
A\ ~·I;» '.)J..R. 
t\'''.'U • >..:s:.a.. 
.. \~:.,n • "..::1-
1oI.",tI1 hit: Lct.:ftt.i.:r;.[, A-I'tAU'UX 1<r.TVrr.E' OUT f"Ok CMECI\ING HOw" 
Yf':; liR , • .,? 

~-"AIRIX C'IEC~1 

kOW 

\I 
21 
II 
41 
:il 

REIIL IMD 

I. OOrt·)OC .02 O. OOOOO[ tOO 
2.onor,br to:! 1.00000[.,12 
O.OOOO()(,OO O.QOOOOEtOO 
o.ooonot:.oo O.OOOf)O£.OO 
O.OOOOOEtOO 0.000)00[+00 

ME /ILL n-tLE"CtlTS CORRECT? ANSIJER 1[5 OR NOI 
ANSIJEf(· ..... !!J 

1.0 YOU YANT THE INVERSE OF' A-MATRIX PRli TED OUT? YES OP NO" 
AHS"[R.)~ -er­
HOY SWITCHINO TO FORTRAN EXECUTION ••• 

LOAOINO 

COrtEO lK COIlE 
UECUTION 

A· .... TRIXI 

ROil II 

ROw 21 

ROW 31 

ROW 41 

ROW 51 

t·" .. TRIXI 

ROW \I 

ROW 21 

ROW 31 

ROW 41 

ROW 51 

O.::'OOOE+O:! O.lOOOt'+O:! 
-o.I~OOr.t02 O.1600F:+O:! 

O.OOOOl"tOO -0.4l00EtO:! 

-0.5000[+01 -0.3000ft01 
O.Ot)OOl:tOO O.OOGOttOO 
o.OOOO£tOO O.OOOOF:+OO 

-0.1:00Ct4l:! O.l600L'tO:! 

_:::;~~~:~; -::~~~~!g; I 

O.OOooE+OO 0.0000C+00 
-0.1~oor.()2 O.1600(tO~ 
-0.::;000£+01 0.1800£+02 

O.OOO,'E+OO -0.4JOOC+O:! 
-O.t'SOOE+O:! o.aOOOt"tO::.! 

0.2001,)£+02 0.1500Et02 

0.1000E+03 0.0000£+00 

0.2000£+03 0.1000£+03 

O.OOOOEtOO O.OOOOEfOO 

0.0000£'+00 o.oooO£tOO 

O.OooOEoOO O.ooOOE+OO 

-O.!.:OOOEtOI ,,0. ll,)t)"r401 
0.0000£+00 O.OOOe-r.t\)\) 

O.IlOOE to:: -0. JOOOrtoJt 
"0. booor .0 J o. 9{\,I()E" \) 1 

O.OOOO~+I,)O o.oovortoo 
O.8000Et01 O.1606E .. ..,~ 

-0.6000E+01 0.90~OE+OI 
O.2300EtO:! -O.4::!OO(tO:! 

O.('It)OO£tOO O.O('lOO['tOi) 
-0.5000[tOI 0.1800[+02 

:-- P,I"e-t of 
~Iol~ c..J:tl .... 

-:--
SOLUTION Of' THF: CO"PLEX SIHULTANEOUS Eo·'nTiONG. 

REAL. P~RT IMGIH~RY PAR nAGNITUDE PHASE ANGLE' DEG) 

XC \I • 11.:179755 -3.2819.- 12.03~96 -15.82 

X( 2l • 27.542859 8.38943 :!8."'221 16.9. 

X( 3» • 7.169136 -7.04257 10.56035 -41.83 

X( 4 •• 12.l17659 -1.68985 12."3~90 -7./11 

)1'( 5~ • 9.04006.- -2.60017 9.40U79 

-~ .... tr 
-~ 

rlir. 0,.- EXf:CurtOH 
.:1'"41 TIf1F.t OHiO U.flf'SE" TI"£I 55.115 
tiXlr o $+",. 3. 1'0 'le. cff t1" S1'n.. . 
,.~,,;'I Joio tJl~tl('H'I.C~HIJ nIt rlY63 .t. 16~6 :n"J .. ,.,-11 COf,,.~C't·'" ,..." 
(tuk NtY.'''9t.1I Tdl'~ 10"0 ~;.",~fj.11 f'l1~" (It) oloe .... ) 
CPU 0:07 en .... li"'I1"I:!" Unitt •• O.OI70 UI.:',)) 



ba ... ple .3 

lLOS1N 1'51., v 13:->-H1 t 
_<l.l, :'0 1"111 W:C 1077/8 618.72A TTY63 

I··:,~.=:w('lrd: 

1'.'~·~ ur,lt-:. renlaining 
l ~.d.-) 27-Jan-77 

Last logir': 1"'~1 27-Jar,-77 
Thur 

.jPIL e:Nii':PI.OT I 

IN 1[f;i;r:TIVE PLOTTING PROGRAM • 

s-l:., 1: 10 C<ll1I ...... &)<a_iIa 
1I.t. V'L. P--,'""-

~:t,XlMUH C"F'ACIlY: PLOTTING A CURVE OF 151 DATA POINTS. 
I t·t.lllrH; THr f'kOGt<AH NOW, ••• 

n;RI f Il~'TJONS ARE AVAILAIILE: 
,WII,IN 1 = TO PLOT A CUINE FOR YeF(X) WIIlCH WILL BE SUPPLIED BY YOU, 
Or-TION ::' = TO PLOT A CURVE WITH COORllINA1ES ALREADY STORED ON FILE. 
OrTION 3 = TO F'LOT A CURVE WIlH DA1A TO BE ENTERED AT THIS TERltINAL. 

(IF'11ON = >.1 

Wi:> rn-cs (IF PLOTS ARE AVAILA1'lE: 
Ti;'r 1 -: PLor f'RIJfIlICfr, ON TERMINAL OR LINE PRINTER 
n PE ::' ~ 1'[ OT PI,orJlJCE[I ON CALCOMP PL01TER 

(1.\1 (AI< UBI':'IN THE PRINTER OR TTY PLOT RIGHT AFTER EACH RUN. BUT YOU 
r,,";1 W·'fT IItHIl THE NEXT DAY TO Gt::T TilE CALCOMP PLOT. ON THE OTHER 
11(,''11. r:r..LCOMP PLOT IS or MUCH SUPERIOR QUALITY. 

"IlII.)S£ [In: rYPE OF f'lOT YOU WANT: 
:t1'I:.:..; '>'L 

"""' Mr,rH hlINTS TO BE Pl.OTTED <NPT=';'>? 
l.1I NO r r.ON[ liSE NlinDER OF INCREMENTS WITH NUMBER OF POINTS. IF YOU 
::,,'.'[ too INCREMENTS. YOU SHOULD SF'EClfY 101 POINTS. AS AN EXAMPLE. 

"IIIIH I~ "IHE VALUE OF THE FIRST X (Xl=';') ? 

"l ~ -',2 

(,HU IS THF VALUE OF THE LAST X (X2=';') ? 
.. ·.l '::' ;. ro 

rYf'E TIlE f'w,n,AN EXPRESSION OF F(X). SUCH AS: 
3.12~EXP(-3.5*X)*SIN(377. *X) 

f'~T[AT: FlIIHR;'N EXF'RESSION. NOT PIl EXPRESSION. 

::111 Et': r(x I 
;: (,<)~ >(; .159*EXP( -. UX)*SIN(O. UX)*SIN(0.5*X) 

NOW READY TO SWITCH TO FORTRAN EXECUTION ••• 

FORTRAN I QZXZQ 
F'CN 
1.0AIJINr. 

PLOT 61\ cor<E 
EXECUTION 

TYPE THIS COKMAND TO RECEIVE YOUR OUTPUT ON LINE PRINTERI­

Q PLOT.LPT/FILEIFORTRAN 

TYPE TIllS THIS COKMAND TO RECEIVE OUTPUT ON YOUR TERMINALI­
TTY WlillH 132 
TYPE PLOT .LPT 

YOU KUST GET YOUR OUTPUT DEFORE NEXT PLOT RUN. 
OTHERWISE, THIS OUTPUT WlI.L BE ERASED AND REPLACED DY NEW PLOT OUTPUTS. 

STOP 

END OF EXECUTION 
CPU TIllE: 0.73 ELAPSED TIKE: .... 53 
EXIT 
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• i ry IJr'llll ~ 3? 

.r (IT PI (IT. L [. r . } 

HIE SCALf FACIOR OF OIWINAlfl i [lIVIGION= 0.500001'-02 

TltE SCALE FAC10fI OF Al'SCISSA: 1 [lIVISION~ 0.10000EtOI 

fIl<ST AF<SCISSA VALUE X( 1)= O. OOOOOUOO 

Norr:: IN INTI~F"Pfll:TlNf; Tltt PLlH, X-AXIS STARTS WITII X(l) VAllIE. 
SUBSEllUENI X CAN BE COMf'UTf.[I filUM )/(1) ANll ABSCISSA SCALF: FACTOr,. 

(MUL TIPL Y [tY SCALE f-ACTOR O. 50000E-02) 
-:10 -20 -10 0 10 20 30 40 50 60 70 

t -- - - - --- - -t--·----- ---+- ---- - ---- t- - -------t --------- -~---------t - -------- t --------- t- ------ ---I ---------t 
I * 
I 
I 

I * 
5>+ * 

'* 

I 
I 
I 
I 

10) ~ 
I 
I 
I 
I 

15)" 
I 
I 

U( 20)-1 
I 
J 
I 

, I 
'f<X( 25)t 

I 
I 
I 

* * 

:I< 

* * 
* * * >I' I * 

.x ( 30) t * 
I * 

* * 

t ---------+ -"--- --- --- - -t--- --- ----- t---------t ---------- t - --------t---------t ---------+ -------- --1--------- -+ 
-30 -20 -10 0 10 20 30 40 50 60 70 

(MULTIPLY [IY SCALE FACTOR 0.50000E-02) 

.0--------- step oS • ro :Jet off {I.e sysfl.,._ 
Jntl 26 [1 15103, 13~341] off TTY63 at 1541 27-Jan-77 Conr.ect,=6 Hin 
I'i"'~_ RtW=23·H57 Tape IO~O SdVf!cj ,,11 files (IB blocks) 
CPU 0:08 Cor" HWM=16P IJnit'i=0.0195 ($1.46) 

T.t.v ~t""'; ... \ ~...... 6 ... ;" .. tes 
-T.tAI c.. ... p ... ~ .. t;"". - 9 " ........ .u 
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10 •00 6.013 

calcomp plotter output of Example 3 

10.00 16.1313 
X 
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INDEX A 

A 
ACCESS program, 403 
ANSI standard, 81 
ARCHIVE program, 405 
ASCII code, 8 
ASPEX Program, 280 
Array processor, 134 

B 
BATCH, 367-392 

compiling and execution 
commands, 376-379 

disk storage control 
commands, 37-376 

end-of-deck command, 375 
error recovery commands, 384,387 
examples, 380-388 
inclusion command, 377 
line interpretation, 383 
sign-off command, 374 

Batch, switches, 388 
sign-on c~ands, 371 

Batch jobs, to submit 
via OPRSTK, 83,208,349,389 
via cards, 72,84,389 
via terminal, 83,208,349,389 

Batch processing, 1 
Batch modules, 374-379 

compiling module, 377,379 
disk storage module, 376,379 
execution module, 378,379 
inclusion module, 378,379 
sign-off module, 374,479 
sign-on module, 374,379 

Batch software system, 368-370 
Batch controller, 370 
Queue manager, 368 
Output spooler, 370 
Staker, 368 

Bauds, 11 

c 
CUSP, 4 

438 

GENERAL INDEX 

CalComp subroutines, 247-270 
annotations with symbols 

and numbers, 253 
axis, scales and labels, 254 
basic pen movements, 251 
initializing and terminating, 250 
lines and curves plotting, 255 
redefining or ig in and scale, 250 
simple geometric patterns, 256 
symbol table, 252 

Calcomp Plotter primer, 247-270 
CHANGE program, 406 
Checklist: 

computation errors, 149 
data errors, 146 
data errors, 146 
input/output errors, 152 
logic errors, 150 
program readability, 15:2 

Codes: 
ADE, 252, 261 
ASCII, 8 
CalComp Symbol, 252 
EBCDIC, 10 
Sixbit, 10 
protection, 28 

Compiler diagnostics, 154 
mnemonic code for warnings, 158 
mnemonic codes, 156 

Computer graphics, 225-284 
Control characters, 17-18 

CTRL-C, 17 
CTRL-I, 17 
CTRL-O, 17 
CTRL-R, 17 
CTRL-U, 17 

Control file, 370,371 
to create, 314 
to submit, 316 

Conversational program, 7 
Coordinate: 

direct, 262 
screen, 262 
user's, 262 
virtual, 262 

CSMP, 185-224 
a primer, 185-206 
DYNAMIC segment, 195 
INITIAL segment, 195 
SORT and IDSORT sections, 195 
TE~~INAL segment, 195 
data statements, 201 
examples, 211 
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D 

execution control statements, 204 
format, 194, 176 
job execution, 209 
job preparation, 207 
library functions, 197 
output control statements, 206 
structure statements, 196 
symbols, constants, operators, 194 
translation control statements,202 

D-statement, 170 
bata line multiplexer, 2 
DECtape, 395 
DECwriter, 11-18 
Del imi ter, 35 
Device: 

logical name, 286,321,338 
physical name, 285,320,338 
system, 320,338 

Diagnosi tics: 
compiler, 154 
run-time, 155-167 

Dial-up line, 8 
Differential equations, 187-189 

numerical solution, 189 
Direct Graphics, 261 
IJl'COpy program, 408 

E 
EBCDIC code, 10 
Editing programs (UPDATE), 70 
Editor, text, 33-80 
ENG: device, 228-236,239,423-437 
Engineering program library, 423-437-
Errors: 

checklists, 146,149,150 
coding, 138 
dimension out-of-bound, 168 
logic, 138 
problem definition, 138 

Executive system, 4 

F 
FILCOM program, 408 
Files, 27 

basic concept, 27 
control, 370,371 
specifications, 27 

Flow chart, walkthrough, 139 

FORDIJr program, 175-182 
corrnnands 
example, 179 

FORFID program, 142 
switches, 144 

FOROTS diagnostics, 155,159 
FORTRAN 77, 135 
FORTRAN debugg ing, 137 
FORTRAN format, 110-112 

alphanumeric field, III 
complex, 112 

439 

logical field, III 
numeric field, 110 
scale factor, 110 
variable field width, III 

FORTRAN program, 
FORTRAN program, to enter, 82 
FORTRAN program, to load, 85-90 
FORTRAN program, to execute, 85-90 
FORTRAN-IO, 81-184 

alphanumer ic format field, 111 
assignment statements, 99 
blank 1 ine, 97 
corrnnent line, 95 
compilation control corrnnands, 97 
compiler listing, 162 
constants, 93 
continuation line, 95 
control statemetns, 100 
debug line, 95 
DEC subroutines, 117 
device control statements, 112 
expressions, 94 
file control statements, 107 
FORMAT statements, 110 
input-ouput statement surrnnary, 106 
input-output keywords, 101 
library functions, 96 
list directed input-output, 103 
loader switches, 90 
logical field format, III 
logical units, 102 
mUlti-statement line, 95 
multiple-entry subprogram, 115 
namelist, 103 
numeric field format, 110 
OPEN/CIDSE statements, 108 
Pitt subroutines, 118 
print carriage control 

characters, 113 
random access records, 103 
READ statements, 104 
specification statements, 98 
statement sequence, 97 
statements, 95 
subprogram statements, 114 
transfer modes, 101 
variable field width, III 
variables, 94 
WRITE statements, 105 

Full-duplex, 8 
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G 
Graphic devices: 

calligraphic, 226 
rasterized, 226 

Graphics terminal, 19, 259 
Graphics: 

H 

direct, 261 
interactive, 271 
menu, 271 
screen, 261 
virtual, 261 

Half-duplex, 8 
High-order language, 192 
How to: 

change mind on output, 359 
change protection code, 352 
change your password, 23,328 
check computation errors, 149 
check data errors, 146 
check input/output errors, 152 
check logic errors, 150 
choose a system, 326 
communicate with others, 330-333 
compile a stored FORTRAN 

program, 85,376 
copy a file, 73,353 
copy a tape, 408-410 
create a file by batch, 72,375 
create a file from a terminal, 72 
debug a FORTRAN program, 137-184 
delete a file, 352 
do management of files, 294,350-354 
do word-processing jobs, 299-313 
draw a picture on DEC-IO, 245-279 
edit a FORTRAN program, 84 
enter a FORTRAN program, 82 
enter a program/data file, 33-80 
execute a stored FORTRAN 

porgram, 85,378 
get system status reports, 333 
label a tape, 397 
link between a PIL job and 

a FORTRAN job, 420 
link between a PIL job and 

a batch job, 421 
load a stored FORTRAN program, 85 
manage your file by UPDATE, 72-74 
merge several file into one, 73,353 
operate a terminal, 8-26 
plot a curve on DEC-IO, 227-244 
prepare a flow chart, 142 

register a tape, 397 
safekeep a program/data 

file, 401,405 
set character istics of 

a terminal, 344-34!) 
set right marg in of terminal, 344 
sign-off, 25,328 
sign-on, 21, 326 
sort alphabetically/mnnerically, 

297-298 
submit a batch job, 72,83-84,208, 

349,389 
submit for output, 355-365 
trace program execution, 173-174 
transfer files, 291-293 
understand diagnostic messages, 

154-167 
use Engineering Program Library, 

424-437 
use a tape, 393-410 
use disk as virtual memory, 317 
use tape drives, 336-343 

IMSL Package, 131 

K 
Keys: 

L 

backspace, 16 
control characters, 17-18 
control, 15 
delete, 15 
ESC, 16 
linefeed, 15 
repeat, 16 
retrun, 15 
shift, 16 
special characters, 15-16 
tab, 16 

Labels, header, 395 
Labels, trailer, 395 
Language, simulation and modeling ,209 
Line number, UPDATE, 34 

absolute, 34 
relative, 34 

Line, transmission, 8 
ded icated, 8 
dialup, 8 
hardwired, 8 
shared, 8 



General Index 

M 
MPB, multi-program batch, 367 
M'ICOPY program, 408 
Model ing, dynamic, 185 
Modeling, mathematical, 187 
Modem, 2 
Monitor, 4 
Monitor commands, 320-366 

communication, 330 
facility allocation, 336-343 
file management, 350-354 
file output, 354 
job initiation, 326 
job termination, 328 
program compiling, loading 

and execution, 347-349 
QUEUEing for output, 355-363 
source file preparation, 335 
status report, 333 
TTY control, 344-346 

Multi-programming, 1 
Multiprogramming system, 1,367 
Multprogram Batch, 367-392 

o 
Operating Systems, 320-366 
OPRSTK program, 314-316, 

p 
Password, 23,328,374 

to change, 328 
PIL, 412-422 

constants, 412 
expressions, 413 
library functions, 414-415 
subscripted variables, 413 
var iables, 412 

PIL statements, 413-421 
conditional, 416 
execution, 413 
file control, 419 
file management, 418 
input and output, 416 
input/output format, 416 
labels, 413 
loop, 416 
subprog ram, 417 
substitution, 413 
termination, 413 
transfer, 413 

PIL-FORTRAN linkage, 420,423 
PIL-oPRSTK linkage, 421 

PIP program, 285-296 
PIP switches, 286, 291-296 

X-switch, 291 
compunded, 294 

441 

file directory management, 294-295 
transfer with editing, 291-293 

PLOTIO Package, 264 
Ploter output preview, 241 
Plotter, digital, 245 
Plotting, 

on a graphic terminal, 264 
on a plotter, 236 
on a printer, 227 
on a terminal, 227 

Pointer (UPDATE), 34 
PPN, 7 
Protection code, 28 

Q 
QUEUE switches, 361-363' . 
Quota, disk storage, 23-25 

login, 24 
logout, 24 

R 
Rasterization, 226 
Record, 27,34 
RUNOFF program., 299-313 
RUNOFF command s: 
RUNOFF conunands, 302,312 

basic, 302-306 
mode setting, 312 
page formatting, 311 
parameter setting, 313 
text formatting, 310 

RUNOFF swithces, 308-309 
Run-time diagnostics, 155-167 

s 
Screen Graphics, 261 
sign-Off, 25 
Sign-On, 21 
Simplex, 8 
Sixbit code, 10 
SORT program, 297-298 
SSP Package, 130 
SUBSET package, 123 
Supervisor, 4 
Swapping device, 27 
Symbol, prompt, 6 
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T 
Tape, 393-411 

labeling, 397 
DEC tape , 395 
drive, 393 
labeling of, 397 
magnetic, 393 
mounting and dismounting 

of, 337-343,398 
registration of, 397 
sequential processing commands,399 
tracks, 393 
transport, 393 

TAPLBL program, 397 
Tape service programs, 401-410 

ACCESS program, 403 
ARCHIVE program, 405 
CHANGE program, 406 
DTCOPY program, 409 
M'ICOPY, 409 
UARC, 401-2 

Teletype, 11 
TEKPLT program, 241 
Terminal Control System (PLOTlO), 264 
Terminal, 8-26,259 

CRr, 18 
dumb, 20 
graphics, 19,259 
intelligent, 20 
keyboard, 15 

Time slice, 2 
Time-shar ing, 1 
Turn-around-time, 2 
TYPE command, 364 

u 
UARC program, 401 
UPDATE, 33-80 

auxiliary file, 63 
completion commands, 42 
compounded commands, 47 
conditional editing commands, 65 
copy command, 52 
editing control commands, 54 
file management by, 72 
length-control commands, 62 
line deletion command, 40 
line insertion mode, 44 
line insertion, 41 
line-output command, 41 
move command, 49 
parameter-setting commands, 58 
pointer-movement commands, 37 
text-changing commands, 39 

v 
VERPLT program, 280 
Virtual Graphics, 261 
Virtual memory, 317-318 

w 
Wild card, 28 
Windows, 362 

screen, 262 
virtual, 262 

$ 
$-cards, 371 

GENERAL INDEX 



INDEX B QUICK REFEREOCE OF Ca-1MANOO AND PROGRAMS 

This INDEX incllrles a list of conunands or subprograms for rapid 
reference. The legend of entr ie"s is:. 

Conunand or Subprogram Name (Processor Name) , Page number 

For example, the entry "SCALE (CALCOOP), 252" means a subprogram named SCALE for 
the CalComp Plotter processor, and its description may be found on page 252. 
The following processors are incllrled in the Quick Reference: 

Conunands in the Batch processor BA'lCH 
CALCOOP Subprograms in the CalComp Plotter Subprogram Package 

PRG: PLTLIB. REL 

A 

Engineering 
FORTRAN 
MONITOR 
PIL 
PLOTIO 
SUBSET 

UPDATE 
USL 

Library Library programs in the device ENG: 
Subroutines in the System FORTRAN Library 
Conunands in the System r-t:mitor 
Commands in the PIL Processor 
Subroutines in the Tektronix Graphic Package PLOTIO 
Subprograms of the SUBSET package, developed by 

Ronal K. Nicholas. 
Commands in the UPDATE text editor 
User Program Library 

B 
BACK SPACE (PIL), 419 
To-4 

AlIN (PLOTIO), 279 
AIOUT (PLOTIO), 279 
ACCESS program, 403-405 
ACQUIRE (PIL), 421 
ADVANCE (UPDATE), 64 
AINST (PLOTIO), 279 
ALTER (UPDATE), 39 

BACKFILE (MCNITOR), 400 
BACKSPACE (MCNITOR), 399,400 
BACKTO (BA'lCH), 384 

AMAXX (SUBSET), 124 
AMINX (SUBSET), 124 
ANCHO (PLOTIO), 269 
ANCHO (PLOTIO), 279 
ANMODE (PLOTIO), 269 
ANSTR (PLOTIO), 269 
ANSTR (PLOTIO), Y 
AOUTST (PLOTIO), 279 
ARCHIVE program, 405-406 
ARROW (UPDATE), 56 
ARROW(UPDATE), 55 
ASCEND (FORTRAN), 121 
ASPEX program, 280 
ASSIrn (MCNITOR), 336 
ASSIrn (PIL), 418 
AT (UPDATE), 37 
AXIS (CALCOOP), 252 

BAKSP (PLOTIO), 269 
BASMAT (Library ENG:), 428 
BELL (PLOTIO), 264 
BMD (BA'lCH), 385 
BODE (Library ENG:), 428 
BREAK (UPDATE), 62 

c 
CALPLT (Library ENG:), 430 
CARTN (PLOTIO), 269 
CATALOG (PIL), 419 
CHANGE (PIL), 418 
CHANGE (UPDATE), 39 
CHANGE program, 406-407 
CIRCL (CALCOOP), 256 
CMIS (Library ENG:), 428 

443 
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COGGIN (Library ENG:), 428 
COMEQ (Library ENG:), 428 
COMPILE (MONITOR), 347 
COpy (MONITOR), 352 
COpy (SUBSET), 124 
COpy (UPDATE), 52 
CORE (SUBSET), 123 
CPUNCH (MONITOR), 356 
CSMP (BATCH), 385 
CSMP (Library ENG:), 428 
CURRENT (MONITOR), 333 

o 
DASHA (PLOTI0), 267 
DASHL (CALCOMP), 255 
DASHP (CALCOMP), 251 
DASHR (PLOTI0), 267 
DASHSR (PLilll0), 278 
DATE (FORTRAN), 11 7 
DAYTIME (MONITOR), 333 
DCURSR (PLOTI0), 270 
DEASSIGN (MCNITOR), 339 
DECK (BATCH), 375 
DELETE (MONITOR), 352 
DELETE (PIL), 418 
DELETE (UPDATE), 40 
DEMAND (PIL), 416 
DFI (Library ENG:), 428 
DF2 (Library ENG:), 428 
DFN (Library ENG:), 428 
DIRECT (Library ENG:), 428 
DIRECT (MCNlTOR), 350 
DISMOUNT (MONI'rOR), 343 
00 (PIL), 413 
ooNE (PIL), 413 
ooNE (UPDATE), 42 
DPB (FORTRAN), 120 
DPBN (FOR'l'RAN), 120 
DRAWA (PLOTI0), 267 
DRAWR (PLOTI0), 267 
DRAWSA (PLOTI0), 278 
DRAWSA (PLOTI0), 278 
DRAWSR (PLOTI0), 278 
DRIVES (MCNITOR), 340 
DRWABS (PLOTI0), 265 
DRWREL (PLOTI0), 265 
DSHABS (PLOTI0), 265 
DSHREL (PLOTI0), 265 
DTCOPY program, 408-410 
DWINoo (PWl'10), 267 

E 
ECHO (UPDATE), 56 
EDIT (UPDATE), 55 

TNDEX B QUICK REFERENCES 

EE45 (Library ENG:), 430 
ELIPS (CALCOMP), 256 
ELSE (UPDATE), 67 
END (UPDATE), 42 
ENDPAG (CALCOMP), 250 
EOD (BATCH), 375 
EOF (MONITOR), 399,40U 
EOJ (BATCH), 374 
ERASE (PillrlU), 264 
ERROR (BATCH), 384 
ERRSET (FORTRAN) ,. 117 
ERRSNS (FORTRAN) ,. 117 
ERRSNS (FORTRAN) II 166 
EXECUTE (MONITOR), 347 
EXECUTE (PIL), 420 
EXIT (FORTRAN), 117 
EXIT (PIL), 413 
EZLP (Library ENG:), 428 

F 
FACTOR (UPDATE), 58 
FFT (Library ENG:), 42~ 
FIBON (Library N~G:), 429 
FILCOM pro:Jram, 408-410 
FINISH (UPDATE), 42 
FINITT (PLOTI0), 264 
FIT (Library ENG:), 429 
FOR (PIL), 416 
FORDDT program, 175-182 
FORFID program, 142 
FORM (PIL), 416 
FOROTS pro:Jram, 155 
FORTRAN (BATCH), 376 
FORWARD SPACE (PIL), 419 
FOUR (Library ENG:) , 429 
FROM (UPDATE), 64 

G 
GAG (UPDATE), 57 
GET (UPDATE) 65 
GOTO (BATCH), 384 
GRAPH (CALCOMP), 250 
GRAPH (Library ENG:), 231 
GRAPH (Library ENG:), 431 
GRAPH2 (CALCOMP), 250 
GRID (CALCOMP), 252 
HDCOPY (PLOTI0), 264 

H 
HELP (Library ENG:), 429 
HELP (MONITOR), 334 
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HOME (PLOTI0), 269 
HOOKE (Library ENG:), 429 

IDENT (SUBSET), 123 
IF (PIL), 416 
IF (UPDATE), 65 
IFILE (FORTRAN), 122 
IMAGE (Library ENG:), 429 
IMPROC (Library ENG:), 430 
INCLUDE (BA'ICH), 378 
IN IT (SUBSET), 124 
INITIATE (MONITOR), 327 
INITT (PLOTI0), 264 
INPUT (UPDATE), 45 
IS (UPDATE), 45 

J 
JOB (BA'ICH), 371 
JOIN (UPDATE), 62 

K 
KCM (PLOTI0), 277 
KIN (PLOTI0), 277 
KJOB (MONITOR), 328 

L 
LDB (FOR'rRAN), 119 
LDBN (FORTRAN), 119 
LENGrH (UPDATE), 59 
LGAXS (CALCOMP), 252 
LGLIN (CAICOMP), 255 
LINE (C'.AIJ:OMP), 255 
LINE (PIL), 421 
LINE (UPDATE), 57 
LINEF (PLOTI0), 269 
LINHGr (PLOTI0), 277 
LINTRN (PLOTI0), 278 
LINWDT (PLOTI0), 277 
WAD (MONITOR), 347 
WAD (PIL), 418 
LOCATE (SUBSET), 123 
LOGIN (MONITOR), 326 
WGIDG (ENG:GRAPH), 236 
WOOUT (PIL), 413 
LOGTRN (PLOTI0), 278 
WRGIN (CALCOMP), 250 
LOWER (UPDATE), 57 

LSH (FORrRAN), 120 

M 
M8080 (Library ENG:), 429 
MARK FILE (PIL), 419 
MATOP (Library ENG:), 429 
MAX}{ (SUBSET), 124 
METRIC (CALCOMP), 247 
MINILP (Library ENG:), 420 
MINX (SUBSET), 125 
MOUNT (MONITOR), 341 
MOVABS (PLOTI0), 265 
MOVE (FORTRAN), 121 
MOVE (UPDATE), 49 
MOVEA (PLOTI0), 267 
MOVER (PLOrl0), 2b7 
MOVREL (PLOTI0), 265 
MSFLVL (FORTRAN), 173 
MTCOPY program, 4UB-409 
MUX (Library ENG:), 429 
MYJOB (SUBSET), 123 
MYLINE (SUBSET), 123 
MYNAME (SUBSET), 123 

N 
NEWLIN (PLOTI0), 69 
NEWPAG (PLOrlO), 269 
NI (Library ENG:), 429 
NJOB (MONI1~R), 333 
NOERROR (BATCH), 384 
NUMBER (CAICOMP), 251 

o 
OFILE (FORTRAN), 122 
ON FILEMARK (PIL), 419 
ON SIZE (PIL), 421 
ONTO (UPDATE), 63 
OPRSTK (MONITOR), 349 
OPRSTK (PIL), 421 
OPRSTK program, 314-316 
ORIGIN (CALCOMP), 250 
OVERLAY (UPDATE), 61 

p 
PAGES (PIL), 421 
PASSWORD (BA'ICH), 374 
PENON (CAICOMP), 251 
PENUP (CAICOMP), 251 
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PIP program, 285-296 
PJOB (MONITOR), 333 
PIACE (UPDATE), 61 
PLOT (CALCOMP), 251 
PLOT (Library ENG:), 429 
PLOT (MONITOR), 236,356 
PLOT8 (ENG:GRAPH), 229,231 
PLOTIT (USL:), 241 
PLOTIT program, 241-243 
PLTLIB (CAICOOP) processor, 

247-258 
PLTSYM (CALCOMP), 251 
PNTABS (PLOT10), 265 
PNTREL (PLOT10), 265 
POINl'A (PLOT10), 267 
POINl'R (PLOT10), 267 
POLAR (CALCOMP), 255 
POLAR (ENG:GRAPH), 236 
POLTRN (PLOT10), 278 
POLY (CAICOMP), 256 
POLY (Library ENG:), 429 
POSITION (UPDATE), 61 
POST (MONITOR), 331 
PRESERVE (MONITOR), 352 
PRINl' (MONITOR), 356 
PRINl'8 (ENG:GRAPH), 236 
PROCEDURE (PIL), 417 
PRarECT (MONITOR), 352 
PSCALE (CALCOOP), 250 
PUT (UPDATE), 63 

Q 

QIKLOG (FORTRAN), 237 
QIKPLT (FORTRAN), 237 
QUEUE (MONITOR), 352 
QUINE (Library ENG:), 430 

R 
R (MONITOR), 349 
READ FROM (PIL), 419 
REALEQ (Library ENG:), 430 
RECO (Library ENG:), 430 
RECOVR (PLOT10), 275 
RECT (CALCOMP), 256 
REDEFINE (PIL), 418 
RELEAS (FORTRAN), 11 7 
RENAME (MONITOR), 352 
RESET (PLOT10), 275 
RESOURCE (MONITOR), 334 
REWIND (MONITOR), 399,400 
REWIND (PIL), 419 
RMOUNT (FORTRAN), 122,400 
RROTAT (PLOT10), 275 
RSCALE (PLOT10), 275 
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RUN (BA'ICH), 386 
RUN (MCNITOR), 349 
RUN (PIL), 420 
RUN (SUBSET), 128 
RUNOFF program, 299-313 

s 
S8080 (Library ~~G:), 430 
SAVE (MCNITOR), 348 
SAVE (PIL), 418 
SAVE (UPDATE), 59 
SAVRAN (FORTRAN), 117 
SCALE (CALCOMP), 252 
SCALG (CALCOMP), 252 
SCAMP (Library ~~G:), 430 
SCURSR (PLOT10), 270 
SEARCH (Library ENG:), 430 
SEEOO (PLOT10), 276 
SEELOC (PLOT10), 276 
SEEREL (PLOT10), 276 
SEETRN (PLOT10), 276 
SEE'IW (PLOT10), 276 
SEMIOG (ENG:GRAPH), 236 
SEND (MCNITOR), 330 
SEQUEOCE (BA'ICH), 371 
SET (PIL), 413 
SETMRG (PLOT10), 277 
SETRAN (FORTRAN), 117 
SETTTY (SUBSET), 126 
SIPROC (Library IlliG:), 431 
SIXBIT (SUBSET), 128 
SKIP (MONITOR), 399, 4(jO 
SMOOT (CALCOMP), 251 
SORT (FORTRAN), 117 
SORI' program, 297-298 
SPRAY (FORTRAN), 121 
SPSS (BA'ICH), 386 
STARr (MCNITOR), 347 
STATUS (Library I::NG:), 430 
STOP (PIL), 413 
SUBMIT (MCNITOR) ,I 356 
SUBSET (Library IlliG:), 434 
SUBSTITurE (UPDA~m), 39 
SWINDO (PLOT10), 267 
SYMBOL (CAICOMP) ,I 251 
SYSTAT (MCNITOR) II 334 

t 
TAB (UPDATE), 59 
TEKPLT (PLOT10) processor, 

259-279 
TEKPLT program, 241-244 
THEN (UPDATE), 65 
TIME (FORTRAN), 11 7 



Quick References 447 

TIME (MONITOR), 333 
TINPUT (PLOT10), 279 
TINSTR (PLOT10), 279 
TO (PIL), 413 
TO (UPDATE), 37 
TOurPI' (PLOT10), 279 
TOurST (PLOT10), 279 
TPUNCH (MONITOR), 356 
TRACE (FORTRAN), 173 
TRANEQ (Library ENG:), 430 
TRAVEL (UPDATE), 37 
TRurH (Library ENG:), 430 
TTY (MONITOR), 344 
TWINOO (PLOT10), 267 
TYPE (MONITOR), 364 
TYPE (PIL), 416 
TYPE (UPDATE), 41 
TYPE program, 364-366 

u 
UARC program, 401-403 
UNDRIVES (MONITOR), 340 
UPDATE (MONITOR), 335 
UPPER (UPDATE), 57 
USESTAT (MONITOR), 333 

v 
VCURSR (PLOT10), 270 
VERPLT program, 280 
VWINOO (PLOT10), 267 

w 
WHERE (MONITOR), 334 
WHERE (UPDATE), 60 
WKDAY (SUBSET), 123 
WRITE ONTO (PIL), 419 

x 
XYPLOT (ENG:GRAPH), 231,234 
XYPRNl' (ENG:GRAPH), 236 

z 
ZERO (FORTRAN), 121 


