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PREFACE

This manual describes the use and operation of the Mark Sense Batch
(MSBATCH) 0S/8 system program. In general, the manual is organized
to provide information in a reference format arid, except for Chapter
2, it assumes the reader is familiar with the use and operation of the
0S/8 system software described in the 0S/8 Handbook, DEC-S8-~OSHPS-A-D.
The inexperienced user should refer first to Chapter 2, which
describes step~-by-step procedures for preparing programs for
submission to MSBATCH, Experience and familiarity with MSBATCH will
lead to wutilization of the more sophisticated MSBATCH features
described - in the other chapters.

Chapter 1 summarizes the functional characteristics of the program,
Chapter 2 describes the step~by-step preparation of simple BASIC and
FORTRAN batch jobs including: how to mark cards, how to prepare
programs, how to use MSBATCH control commands, how to organize the job
deck and how to interpret the results of job processing. Examples of
marked cards illustrate important points. Chapter 3 describes all
MSBATCH control commands including syntax and options, and gives
examples of use, Chapter 4 describes input/output considerations for
BASIC and FORTRAN programs. Chapter 5 describes the operating
procedures for MSBATCH including: 1loading and starting MSBATCH, using
its operating modes, responding to user requests, controlling job
execution, and interpreting error messages.

The appendices include a glossary of terms peculiar to batch
processing in general and MSBATCH in particular; detailed procedures
for marking mark sense cards; a description of the operation of the
CM8E and CMS8F card readers; a description of the procedures used when
installing MSBATCH into an 0S/8 system, and instructions for using
0S/8 keyboard commands under MSBATCH.

Except where it is necessary to illustrate how mark sense cards are
marked, all programming examples simply show the contents of the card
as interpreted by MSBATCH,
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CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION

Mark Sense Batch (MSBATCH) is an 0S/8 program that translates the
information contained on Digital's specially formatted optical mark
sense cards into a standard 0S/8 ASCII file. The principal service
performed by MSBATCH is to act as a mark sense card pre-processor for
0S/8 BATCH. This permits FORTRAN and BASIC programmers to prepare
programs for execution under 0S/8 BATCH using optical mark sense cards
as the input medium,

Mark Sense Cards can contain three categories of information:
[ ) BASIC or FORTRAN language keywords.

® User specified text (arguments, data, 0s/8 keyboard
commands) .

® Control commands that direct MSBATCH operation.

As shown in Figure 1l-1, there are two types of cards that can be used
with MSBATCH: BASIC cards, and FORTRAN cards. The cards are
essentially identical, except that the FORTRAN card contains boxes
printed with FORTRAN language keywords, while the BASIC card contains
boxes printed with BASIC language keywords.

1-1



[ T S T T T T T T A T T Oy S A |

=
-

=]
Cil®
[-]

eom
-

-

IEZaEN
ﬁ&PDEDDIDDDDDDDDDDDDDDDDDDDDDDDDDE

o
p
o
(=]
o
o
o

2][2][2][2]

DEEEE ke
100000 Ee
I1000E0eA
clellelelle] Tl
AU
0000 W
J (00
2Qaelshel7 e

AN NN NN FE A

¢\<\<\<\<\<\<\<\<\<\<\<\<\<\<\¢\<\<\<\<\<\<\<\<\<\<\<\<\<\]<\<\
R P I | e 1D 1 D 1 L D o D L D e L D O D e | P D 1 I | P | e | P e I R P I P [ 1 P T R
0 {0 0000|000OOOOOOOOOOOIOOOOOOO

EOU!?'

EXTEf
FORN

EE@@@@@@@@@@@@@mmmmmmmmmmmmmmmmmu

E’ ; E EEE E’|3..... E‘ y l.lE
2F|RF 2 Fll2Fj2F|2F 2F 2F 2F|2F ZFEBE!E! E!E!IZF.ZFE!E!E! !
3 1][3 1 BURB U B B B YB3 YR B3 1 3 HIB_ LIS 3!.31.3'.3[ i’ll 31 l3l!l|iﬁll3l &

e e e e e e e D e e R e D ) e e
e ujlanlaijlanflalay]ign]|aniian]ia 41@_LJ4L¢LM4L|AL4L4L dujatilaLilacialan 41ja L a1l
o B B Y e e B N N R R R R B B B e
N H

o N A N N A RN N RN N R N MR ] e
o) el L ) e el ) e e et e ) e e et e et e e et et ) e ) e e ]
6R|l6R I_o_njuu'onu sRjloRl6 RIloRI|6R}[6 R]l6 R Rllerjlorllor|loRilo RlloR]loRII6 RIl R o Rlfowg
5 o e A
7UjZV][7uUj7 ull7 w7U7U7U V17 U7 ulZ Uizl 7 uliz vz u)i7 7ullzul |z Uiz u)7Zullz u) [7 U] 1I7Z L) 7 7 7 )
; AR K K 0 4 3 1 8 o
) S e e e o S ) ) B Tl G

VAV W A G G VAN ANV T VRN A Y I 1 v, o
o ] G e o e o e e e e o e B el e e

FORTRAN DIGITAL EQUIPMENT CORP.

sponneopuiselriejrioiaffafulselzfaiojoln §infelsfely je)riol

FORTRAN Card

I TN U WU A U S AU AN NS N U N (N N (NN SO Y U N N U AN NN A A Y SN AU B

KK

j[][s]

WLJLJLJ

§
[FOI
ﬁs()iio 0

0l

B

ISR ANAENRNNANNN A NN NN NN

]

A A
8 I8, 8 ! 8 .
1 C { :
; O (R FﬂIDE‘ {Dg"Be 19"} D) Og* B¢ DE'| DE' )
s ] o 2 F|[2Fjl2F 12Fj[2F 2F|{2Fjl2F 2F 2Fjl2F 2 Fll2F !
—
5
E0EBE &
P RS s
012 o o o o o o o A R
x_} IR eenfanfjanflan]jotflavijayjian]ian]lanflalan]iaila i vlay 4 LjaLlaLliatflatjjarfariatilaL CHSICAN] NS il
<X
5 7 7| M71M7) M7} N7 N TV w7
A ) e 0 e 2 ) e ) ) e e )
Al 50l150/{50j1s Olis Ofis O} (5 0jls bgjso,s_t)J[s_on_gj&gg-s Qli5Qlls O 50|15 O[5 Of 5 Of {5 OIS O|i5 © s @
PL

>>>>>

]
- ;‘El

g As|[As[]A® :|]A *

|8
bcagh

) e e e e R B L

PDP BASIC DIGITAL EQUIPMENT CORP.

a1 e D o s o G 4

B S(E—HSTF( S(SM( bl S( Ky 5
TIPSt s LSy S !
7y 7u’m 7ullzulizuilzullzy L?Iu 2l )l ol 2l il il ol Pl ol ul Bl Bl ) il 2l rue)
VN 7 WA V7 0 V] (o ) B o) Pl ) ) o] Yo V3 | Vo R e ] 9 e e R v v e N
SRR R R l"l ' |l

)% vst@j}vsv 9 8lo Gsﬂa o%8)15%8)Is%s | s (57s!15%8l 57! 578l 5% lss! Is%s) 8] %) 17| 28] lo%e o) s 1] Lol

DRzBRslshed7neqoolnBefuulsiolvisvlolnjafznfau]zsfslzizlzopols §zisfelsielyislviol

BASIC Card

Figure 1-~1
Mark Sense Card Formats

1-2




The mark sense cards are specifically designed to facilitate batch
program preparation. Any language keyword or batch control command
can be specified simply by marking a single box. Data or other
user~specified text is entered as single characters. MSBATCH also
may be used to create an 0S/8 file from any data on mark sense cards.

MSBATCH has three operating modes:
e Batch Mode
e Interactive Batch Mode
e PIP Mode

In Batch Mode, MSBATCH prepares the deck of cards being input as a
batch stream for execution by 0S/8 BATCH, All program language
keywords, data, and batch control commands are properly interpreted
and placed in the output file. Wherever necessary, MSBATCH alters
the batch stream to cause all user program input data, normally -
obtained from the terminal's keyboard, to be obtained from data cards
following the user's program, Similarly, program output, normally
directed to the terminal's printer, is switched to the 0S/8 BATCH
listing device, either a line printer or the terminal (whichever is
available). Other 0S/8 input/output devices can also be used to
contain programs and data, in which case the batch stream being input
from cards simply contains control commands. Once all cards are read
and the batch stream file is complete, MSBATCH automatically passes
control to O0S/8 BATCH to execute the batch stream file. (Refer to
the description of 0S/8 BATCH in Chapter 2 of the 0S/8 Handbook for
further information.,)

In Interactive Batch Mode, operation is identical to Batch Mode except
that MSBATCH does not redirect input/output normally intended for the
terminal. This allows the individual programmer or operator to run
the program interactively,; program data input being entered from the
terminal's keyboard and program output being printed at the terminal's
printer.

In PIP Mode, MSBATCH simply copies the contents of the cards being
input into any specified 0S/8 file. Control is not passed to 0S/8
BATCH, If language keywords or MSBATCH control commands are
included, they are interpreted and included in the file. This
permits batch stream files to be created for submission to 0S/8 BATCH
at a later time. Interactive 0S/8 and 0S/8 BATCH users can also use
this feature to create an 0S/8 file from mark sense cards for any
purpose (for example, data files).

Figure 1-2 illustrates the functions performed by MSBATCH and shows
its relationship to 0S/8 BATCH,
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1.2 HARDWARE/SOFTWARE ENVIRONMENT
MSBATCH operates as a system program of the 0S/8 Monitor (version 3).
It can be used on any PDP-8E/8F/8M hardware configuration that permits

0S/8 BATCH operation and has either a model CM8F or a model CMSE
optical mark card reader option,

1.3 HOW MSBATCH IS SUPPLIED

The MSBATCH software is supplied on the 0S/8 Extension Kit tapes
listed below. :

DECtape DEC-S 8~UEXTB~A~UC
LINCtape DEC-S8-UEXTB-A~AC
DECcassette DEC~-S8~UEXTB-A-TC

Paper Tape DEC-S8~UEXTB-A-PB (MSBAT.SV)
DEC~-S8-UEXTB-A-PR (GENIOX,RL)

Installation procedures are provided in Appendix D.
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CHAPTER 2
USING MSBATCH

This chapter describes the elementary procedures necessary for using
MSBATCH in Batch Mode and is directed primarily to BASIC and FORTRAN
users who are unfamiliar with batch processing under MSBATCH. Other
operating modes are discussed in Chapter 5. Specific information
presented includes:

® preparing BASIC and FORTRAN programs on cards
® preparing data cards

e submitting a program for execution

e interpreting the results of program run

A glossary of terms peculiar to MSBATCH and batch operation in general
is presented in Appendix A. Appendix B contains step by step
procedures for marking mark sense cards.

2.1 ELEMENTS OF BATCH MODE PROCESSING

In the batch mode environment of MSBATCH, users submit their FORTRAN
and BASIC programs to a computer operator for batch compilation and
execution., This is in contrast to conventional interactive operation
where each user performs his own compilations and executions
interactively at the computer. Figure 2-1 illustrates the steps
required to prepare programs and data for submission to MSBATCH,

MSBATCH expects programs and data to be input from a mark sense card
reader. This means that once a program is written, it must be
transcribed onto specially formatted mark sense cards. Any data that
the program is to read is also entered on these cards. The program
cards are assembled into a deck called the program deck, while data
cards are assembled into a separate deck called the data deck.
Special cards called control cards are placed at the beginning and end
of the program deck and at the end of the data deck. These cards
contain control commands to MSBATCH that direct batch processing.
Both decks are then combined to form a job. The job is submitted to
the computer operator who, in turn, submits groups of jobs to MSBATCH
for processing. During job processing a record of all operations
relating to each job is printed on the system's listing device. This
is called the job output. The job output is printed either on a line
printer or the console terminal, whichever is available. The job
output contains such information as:



® Control commands used

® Program compilation listing
® Program output

® Error messages

After job completion, the job deck and
user.

PROGRAM
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Figure 2-1
Elementary Batch Processing Steps
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2,2 PREPARING PROGRAM CARDS

Programs to be submitted for processing by MSBATCH must be transcribed
onto mark sense cards. There are two types of cards: BASIC and

FORTRAN. These cards are printed with boxes that can be marked with
a pencil to specify program line or step numbers, language keywords,
and data, as well as control commands to MSBATCH. The BASIC card

contains boxes that are printed with BASIC language keywords, the
FORTRAN card contains boxes that are printed with FORTRAN language
keywords, Detailed procedures for marking cards are provided in
Appendix B.

Except for the input/output requirements described in 2.4, each user
should prepare his programs in the normal way as described in the 0S/8
Handbook. BASIC users should refer to Chapter 6, FORTRAN IV users
should refer to Chapter 8, and FORTRAN II users should refer to
Chapter 7.

2.3 PREPARING DATA CARDS

Data to be input by a program is also transcribed onto cards. Either
FORTRAN or BASIC cards can be used since the data is entered only in a
card's character field (beginning at card column 9 and continuing
through column 40). A data card must not be marked in card columns 1
through 8. Appendix B specifically describes how to mark the character
field,

2.4 INPUT/OUTPUT CONSIDERATIONS

FORTRAN or BASIC programs running in Batch Mode normally obtain input
from a deck of cards containing the data, Output from these programs
is sent to the system's listing device, either a line printer or the
console terminal, whichever is available. In order to access the
data deck and listing device, programs must perform I/O operations as
described in the following paragraphs.

2.4.1 BASIC Programs

BASIC programs access the data deck and listing device by using the
elementary forms of the INPUT and PRINT keywords. The INPUT keyword
is used to read a card from the data deck. The user should be
careful not to specify a device number since this task is performed
automatically by MSBATCH.

2-3



For example:

The following program reads 19 cards from the data deck and stores
them in array I.

10 DIM N$(30,19)
20 FOR I=1 TO 19
30 INPUT N$(I)
50 NEXT I

The PRINT keyword is used to output lines of numeric or string text to
the listing device.

For example:

The following program prints the value of A, the sum of C and B, and
the square root of A on a single line of the listing device.

5 A=16\B=5\C=4

10 PRINT A, C+B, SQR(A)
15 END

2.4.2 FORTRAN IV Programs

FORTRAN 1V programs access the data deck and the 1listing device by
using the READ and WRITE keywords. The READ keyword is used to read
cards from the data deck through I/O unit 4,

For example:

The following statements read a single data card into the variable
RAY.

READ (4,100) RAY
100 FORMAT (F8.0)

The WRITE keyword is used to print program output on the 1listing
device via I/O unit 5,

For example:

The following statements print the contents of the variable RAY on the
listing device.

WRITE (5,101) RAY
101 FORMAT (' RAY=',E13.6)

2.,4.3 FORTRAN II Programs

FORTRAN II programs access the data deck and the 1listing device by
using the READ and WRITE keywords. The READ keyword is used to read
cards from the data deck, using unit number 1.



For example:
The following statements read one card into the variables X and Y.

READ (1,100)X,Y
100 FORMAT (2F8.0)

The WRITE keyword is used to print program output on the 1listing
device via unit number 1.

For example:

This statement prints the content of variables X and Y on the 1listing
device.

WRITE (1,101)X,Y
101 FORMAT (' X=',E13.7,5X,'¥=',E13.7)

2,5 SUBMITTING A PROGRAM TO MSBATCH

When all statements of a program are marked on cards, the cards are
assembled into a single deck in the order of statement execution.
Any data cards to be input by the program also are combined into a
single deck and arranged in the order of use. Before the program
deck and its data deck can be submitted for processing, however,
MSBATCH must be given the job's name, the name of the language in
which it is written and an explicit instruction to execute the
program. This information is provided by adding special cards, called
control cards, to the program and data decks. Control cards are not
part of the actual program, They do not have keywords, statement
numbers or line numbers marked on them. Control cards are cards that
specify one of the MSBATCH control commands (see Appendix B).

2.5.1 The $JOB Control Command

The first card of any job being submitted for batch processing must
contain a $JOB control command. This command specifies the name of
the program and programmer and identifies the combined program and
data decks as a new job. Further, it assists the computer operator
in associating a user's deck with the output 1listing since the
information on this card is printed at the top of each page of the
listing. Any cards in a deck that come before a $JOB control command
are ignored. A $JOB control card has a single mark in the $JOB box
in card column 1., The name of the program, the programmer's name and
any other identifying information can be entered in the card's
character field (card columns 9 through 40). Figure 2~2 shows an
example of a $JOB control card.
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2.5.2 The $BAS and $FORT Control Commands

The $BAS and $FORT Control Commands are used to tell MSBATCH whether
to cause the program deck to be compiled as a BASIC program or as a
FORTRAN program. A card containing a $BAS control command must be
inserted immediately before a BASIC program deck. Similarly, a card
containing a $FORT control command must be inserted immediately before
a FORTRAN program deck. When the compilation is performed, a program
listing is automatically printed on the listing device. Unlike other
control commands, $BAS and $FORT appear only on the applicably marked
language card (FORTRAN card for $FORT or BASIC card for $BAS). A $BAS
control card has a single mark in the $BAS box in card column 1. A
$FORT control card has a single mark in the S$FORT box in card column
l. If the user does not wish to obtain a printed program listing from
either compiler, he can enter the /NOL (for nolist) option on the
appropriate card. This option is specified by marking the characters
/NOL in the card's character field (columns 9 through 40)., Figures 2-3
and 2-4 show examples of $BAS and $FORT control cards (notice that the
/NOL option is specified on the $BAS card).
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$BAS Control Card
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2.5.3 The S$EOD Control Command

ining a SEOD (end of deck) command must be the last card
?ncaggtﬁonggograg ang dat; decks. This control command tells MS@ATCH
where a program or data deck ends. A $EOD control card has a single
mark in the $EOD box in card column 1. Figure 2-5 shows an example of
a $EOD control card.
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L SEOD command Do not use

Figure 2=5
SEOD Control Card

2.5.4 The S$RUN Control Command

The $RUN Control command causes the program compiled by a $BAS or
$FORT control command to be executed. This command must be used if

the program is to be executed. A SRUN control card is placed
immediately after the $EOD control card that terminates the program
deck. If the program requires a data deck, that deck must

immediately follow the $RUN control card. The data deck must be
terminated with a $EOD control card. The $RUN control card contains a
single mark in the S$RUN box in card column 1. Figure 2-6 shows an
example of a $RUN Control Card.

2-8
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Figure 2-6
SRUN Control Card

2.5.5 Summary of Job Preparation Steps

A complete job deck ready to be run under MSBATCH control consists of:

1.
2,
3.
4,
5.
6.
7.

A $JOB card
A $BAS or a
The program
A $EOD card
A $RUN card
An optional

A S$EOD card

Figure 2-7 shows the
deck is submitted to

as the first card

$FORT card as the second card
deck

to terminate the program deck
if the job is to be executed
deck of data cards

to terminate the data deck

schematic layout of a complete job. This

the system operator to be run.
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$EOD CONTROL CARD

“‘*:?\\QATA DECK

$RUN CONTROL CARD

$EOD CONTROL CARD

=\ PROGRAM
1, \ DECK

Y $BAS or $FOR CONTROL CARD

$JOB CONTROL CARD

Figure 2-7
JOB Layout

2,6 INTERPRETING THE RESULTS OF A JOB RUN

The job output, printed on the listing device during the execution of
each user's job, contains a running account of the results of job
processing. Specific information that may appear in the job output
include:

® Program listings, when requested

® Program output

® Control commands used in the job

® Error messages from either the FORTRAN or BASIC compiler
® Error messages from MSBATCH and 0S/8 BATCH

In addition, the user will find other entries in the job output that
do not appear to be related to his job. These entries are inserted
into the job output by either MSBATCH or 0S/8 BATCH., To understand
the significance of these entries, the user should remember that the
task of MSBATCH, when operating in Batch Mode or Interactive Batch
Mode, is to prepare jobs into a batch stream file for execution by
0S/8 BATCH. In order to do this, MSBATCH inserts a number of
commands to O0S/8 BATCH into the batch stream along with the contents
of the wuser's job deck and any error messages concerning job
preparation. MSBATCH also alters the input/output device
specifications in BASIC programs being run in Batch Mode to allow them
to properly access the user's data card deck and the listing device.

2-10



During job execution, 0S/8 BATCH prints all batch stream commands,
system program responses and 0S/8 system program error messages on the
listing device. The MSBATCH user need not be concerned with these
entries and may ignore any entry in his job output that meets the
following criteria:

l. Any line beginning with a period (.) or an asterisk (*)
(these are 0S/8 BATCH commands inserted by MSBATCH).

2, A S$SEOD control command following two 1lines after an entry
beginning

.R PIP eee

3. The message "NO FILES OF THE FORM...", inserted between
entries described in 1 and 2 (above).

4, Modifications to BASIC program input/output statements that
are directed to the data card deck and listing devices.

MSBATCH error messages directed to the user are defined in Table 2-1,
These messages may be easily identified since they are preceded by a
question mark (?). FORTRAN IV, FORTRAN II and BASIC compiler errors
are described in Chapters 8, 7 and 6 (respectively) of the 0S/8
Handbook.

The examples in Figures 2-8 through 2-13 show listings of BASIC,
FORTRAN IV, and FORTRAN II job decks along with the associated job
outputs produced during execution. The origin of each entry in the
output listings is appropriately designated.

Each of the examples shows one or more instances of the use of the
card continuation feature described in Appendix B. Since continuation
is specified by a code rather than by a printing character, a vertical
bar (]|) is used, in these examples, to show the location of the
continuation code relative to the preceding characters on the card.

FORTRAN users should notice that when a continuation card is
specified, MSBATCH inserts an ampersand character (&) at the beginning
of the continuation line., Further, the continuation 1line is offset
three character positions to the left from the other lines so that the
ampersand is positioned in the 6th character position of the line,
(The reader should recall that the FORTRAN compilers require that
program input lines must be in punched card image format. This means
that statement numbers must be in character positions 1 through 5,
while character position 6 specifies continuation if filled with a
non-blank character, Positions 7 through 72 contain program
statements.) Thus, the ampersand, since it is a non-blank character,
causes FORTRAN to interpret the line as a continuation line, MSBATCH
begins all other lines at character position 9 because it uses the
CTRL TAB function (8 spaces) when separating statement numbers from
statements,



Table 2-1

MSBATCH User Error Messages

Message

Meaning

?BCL LINE TOO LONG

2INVALID FILE SPECIFICATION

?INV%LID OPTION

?INVALID PROGRAM NAME

Invalid character code or language
statement keyword.

Batch Command Line too long. Too many
characters in a control command to
MSBATCH. The user continued a command
card for more than 511 non~blank
characters. The job is aborted,

The user entered a file specification
(dev:filenam,ex) incorrectly on a
control card., The job is aborted.

The user specified an illegal option on
a control card. The job is aborted.

Invalid file specification
(i.e.,dev:filenam.ex) on a $RUN control
card. A SRUN control card was used
without a previous compilation (SFOR or
$BAS) or loading ($LOAD). When used this
way, a $RUN control card must contain a
file specification for the program being
run. -

The last three error messages shown in
Table 2-1 appear only when the advanced
control card
Chapter 3 are used.

NOTE

formats described in

$108 BASTC EXAMPLE Control
TNPUT A0, K1, A2 Cards \
NsINT(CAL=AQ)/7A2+,5)+}
RQ3AQ*x3,1416/180
R23A2*3,1416/182
PRINT "X (DEGREES)","X(RADIANS)","SINC|
Xyn continuation
FOR 184 TO N card Program
$3SIN(RO) > Deck
PRINTY AQ,R0Q,S
AQsADeA? continuation
RO2RD+R2 card specified
NEXT 1 here
STOP
END
SKEOD J
SRUN
2,90,5 «=—pata Card
SEQD
Figure 2-8

BASIC Example: Job Deck Listing
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[sJ0B BASIC EXAMPLE|

8JOB Control

«R FOTP
*FI[222,%/D
NO FILES OF THE FORM:

[sBasIC

FIL222,%

Card

R PIP
*PROG,BA<BAT:
$EOQD
*TTYI/T<PROG.BA

8BAS Control
Card

FILE #3:"DATA,DA"\FILEV #48"TTY3"

AQ, AL, A2
AR) /A2¢,8) ¢

RO=ADOR3

R2zA2»3 1416

PRINT #4\"X (DEGREES) "}y "X (RADIANS) W, "SIN(XI"
FOR I={ TO

SaSIN(RO Continuation
PRINT (#43] A2,R0,S Line

ROSRO+Re Inserted by

BASIC Program
-« Listing

SEOD and $RUN
Control Cards that
follow the program
deck.

~«——————— Program output

NEXT I MSBATCH
CLOSE #4\STOP

| CLOSE #4\END

$EQ

SRUN

2R P1P

*DATA,DA<BATS

$EOD

«R BCOMP

*PROG,BA

X(DEGREES) X(RADIANS) SIN(X)
-} o 0
5 0.0872666 2,0871558
10 @,174533 2,173648
1S P.2618 0,258819
20 0,349066 0,342021
25 0,436333 B.,422619
30 02,5256 2,500001
3% 2.610866 ®,573578
Y. 2,698133 0.642789
45 2,785399 2,707108
50 0,872666 @,766245
55 0.959932 2.819152
60 1,0472 0.866025
65 1,13446 0,926307
70 1.,22173 0.939692
75 1,309 2,965926
ae 1.39626 0.984808
85 1,48353 2,996196
90 1,5708 - #,999999

SEOD |

Figure 2-9

BASIC Example:

SEOD Control Card
that follows the
data deck

Job Output Listing



$JOB FORTRAN IV EXAMPLE |
SFORTRAN

Figure
FORTRAN 1V Example:

READ (4,10@) ANGLE®,ANGLE],ANGINC N
:;:T:ifANGLE1.ANsL5a)/ANG:NC¢.| Continuation
Control RADIANEANGLER#3,1416/180, specified here
Cards :ADINC=ANGINCt3.1416/150. Continuation
RITE (5,101) Cand
DO 1 I=g,N
SSSIN(RADIAN)
WRITE (5,102) ANGLE@,RADIAN,S > Program Deck
ANGLE@=ANGLEQ+ANGINC
1 RADIANZRADIAN+RADINC
sToP . :
100 FORMAT (3F8,0) Continuation
101 FORMAT (“IX(DEGREES)’,T20, "X (RADIANS) # || specified here
» 740, *SIN(X) ") Continuation
102 FORMAT (' 'DF3.0|T2Q1F5.3'TQ@,F5.3) Car'd
END J
SEOD
SRUN
2, %e, S.<—Data deck
SEOD

2-10
Job Deck Listina

4J0B

[$J0B FORTRAN IV EXAMPLE]|

«R FOTP
*FIL222,%/D

NO FILES OF THE FORM3 FIL2722,#
[SFORTRAN] = -

Control Card

$FORT

R PIP
*FIL001<BATS

$EQD

R P4
*FIL2Q1,TTYYI<FILOOY

Figure
FORTRAN IV Example:

Control Card

2-11
Job Output Listing



FORTRAN Program

Listing
PS/8 FORTRAN IV 3,02 PAGE ONE
o002 READ (4,120) ANGLE®,ANGLE1,ANGINC
2003 N:INT((ANGLEI—ANGLE@)/ANGINC*.
5) # |-

Qo4 RADIAN=ANGLEQ+3,1416/180,

200S RADINC=ANGINC*3,1416/180,

P06 WRITE (5,121)

pp@Y Cont. DO { I=1,N Continuation

eotp Symbol S3SIN(RADIAN) Lines

014 WRITE (S,1@2) ANGLEQ,RADIAN,S

pole ANGLEQSANGLE@+ANGINC

o013 | RADIANERADIANSRADINC

2014 SToP

2015 100 FORMAT (3F8,Q)

nate 101 FORMAT ("1X(DEGREES)*,720,"X(RADIANS)®

1 TUQ, SIN(XY ™)

0017 1%2 FORMAT (‘ "FBQQQTEGIFSQSJTQQ'FS.3)

2020 END

SEOQ

5593 $E0D and $RUN Control

+R LOAD cards that follow the

*PROG,LD« program deck.

*FIL001/C

L] ]

+R PIP

*DATA,DA<BATI

SEOD

oR FRTS

*PROG,LD

*DATA,DA/4

*TTY/5

*§

X (DEGREES) X (RADIANS) SIN(X) Program
2, 2.000 2.000 Output
S 0.087 p,087

1o, D175 2.174
15, 2.262 0.259

20, - 2.349 P.342

25, B.436 g.423

32, NeS524 2,500

35, 0.611 04574

40, 2,698 2,643

45, 2.785 2,707

50, P.873 R.766

55, - B.960 2,819

60, 1.047 0,866

65, 1,134 @.906

70, f.222 2,940

78, 1,309 2.966

8a, 1.396 0,985

as, 1.484 0,996

90, 1.571 1.000

[EEEE} SEOD Control
Card following
data deck

Figure 2-11 (Cont.)
FORTRAN IV Example: Job Output Listing
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$J0B FORTRAN 2 EXAMPLE |«——Control Cards

SFORTRAN]
1 READ (1,100) X 1

X2=SART (X) Continuation

WRITE (1,101) X,Xx2 Specified

GO TO
100 FORMAT (F8,2) here Y Program Deck
101 FORMAY (*SQRT(’,E1Q0,4,°%)=",E10,4,°*

Le0")
END ontinuation s
Card 2 spaces

Data Deck
Control Cards
Figure 2-12
FORTRAN II Example: Job Deck Listing
[SJOB FORTRAN 2 EXAMPLE | $JOB Control
Card
«R FOTP
wFIL222,%/0
EFORVRAN! $FORT Control
«R PIP Card
*FIL0Q01<BAT:
SEOQOD
ATTYS/T<F1L001
{ READ (1,108) X
X23SQRT(X)
WRITE (1,101) X,Xxe
GO YO 1
100 FORMAT (F8,0)
101 FORMAT (*SQRT(*,E12,4,")=%,E10,4,"
2,.%)
END \\\
«R FORT Continuation
wFILQQ1<FIL Q01 Line
$EOD $EOD and § A
SRUN an RUN Contro
R LOADER Cards that follow the
;GENIOX program deck.
*F1L001
*$

+SAVE DSK:PROG
RUN DSKEIPROG
SORT(Q0,1000E+01)=0,1000E+21
SQRT(M,4000E+01)=20,2000E+01
SQRT(Q.,9C0QE+01)80,5000E+01

SQRT( 21 0E+ 30,1100E+01
IOER ERROR AY LOC @510

SEOD

$EOD

~——— Program output

Note: This message is output by the
FORTRAN II object time system whenever
the end of the data deck is reached and
can be ignored.

$EOD Control Card following

data deck

Figure 2-13

FORTRAN II Example:

Job Output Listing
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CHAPTER 3
MSBATCH CONTROL COMMANDS

3.1 INTRODUCTION

3.1.1 General

The MSBATCH Control commands are used by the programmer to direct the
operation of MSBATCH in preparing programs for execution. Most
control commands consist of one or more elements. The first element
is a mnemonic which characterizes the action or procedure that it
performs. The mnemonic is located in card column 1 of the mark sense
card. The dollar sign ($) is always the first character of a control
command mnemonic.

Examples:

$SBAS
SFORT
SRUN
SLOAD
$JOB
$MSG
SDECK
SEOD

Remaining elements of a control command are optional arguments and
their delimiters. An argument is used both to modify the action of a
control command and to specify the object to which the action of the
control command is directed.

3.1.2 Symbology Used for Reference Format

The symbols and mnemonics described below are used throughout this
chapter to assist in describing the various control command arguments,

Braces designate optional control command
argunments.

|| Vertical bars designate a list of control command

arguments among which a single choice must be
made.
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