<5, JUN1374

Burroughs

B 1700
SYSTEMS

Report
Program
Generator
REFERENCE MANUAL







1 ey AT ;:. M ‘A‘—‘:H(
INSTITUT o TR

o, F'{"i,"‘».v‘\i . e
UNL]DFR .‘J:a}.’;hw‘lirtl euLL
=

Burroughs

B 1700
Systems

Report Program Generator

REFERENCE MANUAL

B,

Burroughs Corporation
Detroit, Michigan 48232

$4.00

Printed in U.S. America 1-73

1057189



COPYRIGHT® 1972 BURROUGHS CORPORATION

AA 349022

Burroughs Corporation believes the program described in this
manual to be accurate and reliable, and much care has been
taken in its preparation. However, the Corporation cannot
accept any responsibility, financial or otherwise, for any con-
sequences arising out of the use of this material. The infor-
mation contained herein is subject to change. Revisions may
be issued to advise of such changes and/or additions.

Correspondence regarding this document should be forwarded using the Remarks Form at
the back of the manual, or may be addressed directly to Systems Documentation, Sales
Technical Services, Burroughs Corporation, 6071 Second Avenue, Detroit, Michigan 48232.



Section

Table of Contents

Title

INTRODUCTION o o o o o o o o o

REPORT PROGRAM GENERATOR (RPG)
OPERATION L] L d L L] L] L] L] . L] * .

RPG

General o« o o o o o o o o
RPG Source Progranm « o o o

.

Control Card Specifications
File Description Specifications

Extension Specifications

Line Counter Specifications

Input Specifications .

Calculation Specifications
Qutput=Format Specifications
Dollar Card Specifications

RPG Source Program Deck « .
RPG Format e e e o o s o

LANGUAGE ELEMENTS o o o o o
Generat L] L] * L] L] L] * L[] L] *
Character Set « o« o o o o o

Characters Used For Names
Characters Used For Editi

Definition of Names « o« o
Filenames « o o o o o o
Vector Names e e o o e
Field Names « o o o o o
Labels o o o o o o o @

Definition of Literals « &
Numeric Literal ¢ « o« &
Non=Numeric Literal « &

Definition of Reserved Words

Special Names o o o o
Operation Codes o« o o &
Common ENtries « o o o o o
PAGE (Columns 1=2) « &
LINE (Columns 3=5) . o
FORM TYPE (Column 6) .

L]

L]

.

L]

L]

COMMENTS/DOLLAR CARD (Column 7)
PROGRAM IDENTIFICATION (Col

CONTROL CARD SPECIFICATIONS . .

General o o o o o o o o o @
Control Card Specifications
PAGE (Columns 1=2) .« .
LINE (Columns 3=5) o
FORM TYPE (Column 6) .
DEBUG (Column 15) « + =«
SIGN POSITION (Columns

.

umns

17=18)

e o o o
L] .
e o

. ] ® .

.
*
3
L]

L] L d L] .

o . . °

75=80)

xiii

Pt b b pod b pd pk pd b b ph b b
| I DU R N BN DN BN BN R ) [ B N R DR RN B ]
W W W W Wwr s

MR NODNDRDNONNDNNNODNDRONNDNN NN NN N
1
COVMUE RS ELFWWRNMNONMNDMNN — —

ww wwwwww
| I ]
— s A s s e

iii



Section

iv

3 (cont)

Table of Contents (cont)

Title

INVERTED PRINT (Column 21) . .
FORMS POSITIONING (Column 41) .
SOURCE INPUT DIALECT (Column 51)

3 L]

PROGRAM IDENTIFICATION (Columns 75=80)

FILE DESCRIPTICN SPECIFICATIGNS ¢« o o
General ¢« o o o o o o o o o o o o o
File Description Specifications + .

PAGE (Columns 1-=2) e e o o o e
LINE (Columns 3=5) e o o o o o
FORM TYPE (Column 6) e o o o o
FILENAME (Columns 7=14) « « o
FILE TYPE (Column 15) ¢« ¢ o o
Input Files o« o o o o o o o
Output Files o o o o o o o
Update Files o o o o o o @
Combined Files « o o« « o o
Display Files « « « & o e
FILE DESIGNATION (Column 16) o
Primary Files o o o o o o o
Secondary Files « o« o« o « o
Chained Files o« « o o o o o
Table Files « « « &
Demand Files « « &
END OF FILE (Column 17)
SEQUENCE (Column 18) .
FILE FORMAT (Column 19) . . .

.
e o o o
L]

e o o o
.

BLOCK and RECORD LENGTH (Columns 20=27)

Fixed=Length Records =« « e

Variable=_ength Records (Tape fi

Unly) . L L L] L] L] . L] L] L] L]
PROCESSING MODE (Column 28) .« .

RECORD ADDRESS FIELD LENGTH (Columns

29=30) o o o o o o 8 o s o o o
RECORD ADDRESS TYPE (Column 31)
File Organization Type .+ &
Sequential Files .+ « &

Direct Files o« o« o o o

Indexed Files « o o o« o

Additional Input/Output Areas .
OVERFLOW INDICATOR (Columns 33=34)

KEY FIELD STARTING LOCATICN (Columns

35=38) e o o o o o s o . o e
EXTENSION CODE (Column 39) o o
DEVICE (Columns 40=46) « « o«
NOT USED (Columns 47=52) . « .
LABELS (Column 53) e o o o o o
NOT USED (Columns 54=59) . . .
CORE INDEX (Columns 60-=55) o .
FILE ADDITION/UNORDERED €Column

les

Page

w W w w
1
& ww w

]
et =t 0D 00O ONNNNNNNDRNDRDNON O s

- O O

R S i e e I - N N
]

& &

]
—
—

4=11
4=11
4=11
4=11
4=11
4=11
4=12
4=12

4=12
4=12
4=13
4=13
4=13
4=14
4=14
4=14



Section

4 (cont)

Table of Contents (cont)
Title

NOT USED (Column 67) o o o o o o o
NOT USED (Columns 68=69) ¢ o o o o
TAPE REWIND (Column 70) o o o o o
Card Input e o o o o e o o o
Card QUtpUt o o o o o o o o o
Tape Input e o o o o o s e e o
U (Close With Unload) .
N (Close With No Rewind) .

Rlank (Close With Release)
Tape QUtpULt o o o o o o o o o =«
P (Clnse With Purae) o o o
U (Close With Unload) .
N (Close With No Rewind) .

Blank (Close With Release)
Printer Cutput « « o o o o o @
Disk Files ° e o o o . . e o o

P (Close With Purge) « o e
U (Clese With Unload) o o

NN (Close With No Rewind) .

Blank (Close With Release)

FILE CONDITION (Columns 71=72) o =«

NOT USED (Columns 73=74)

L]

PROGRAM IDENTIFICATICN (Columns

EXTENSION SPECIFICATIONS o
General o« o o o o o o o o
Field Definitions « « ¢

PAGE (Columns 1-=2) .
LINE (Columns 3=5) o .
FORM TYPE (Column 6) .
NOT USED (Columns 7=8)

e o &

CHAINING FIELD NUMBER (Columns 9=10)

. . . .

FROM FILENAME (Columns 11-13)

L] (] L] ®

75=80)

TO FILENAME
VECTOR NAME
ENTRIES PER
ENTRIES PER
36=39) . .

(Columns 19=26) « o o
(Columns 27=32) « o o
RECORD (Columns 33-35)

TABLE or ARRAY (Columns

. . . L] . L . L] L L] . L]

LENGTH OF ENTRY (Columns 40=42) .
PACKED (Column 43) o o o o o o o
DECIMAL POSITIONS (Column 44) « o o
SEQUENCE (Column 45) o o o o o o o

VECTOR NAME, LENGTH OF ENTRY» PACKED.

DECIMAL POSITIONS», SEQUENCE (Columns

46-57) L] L] L] L] L] L) . L]
COMMENTS (Columns 58=74)

PROGRAM IDENTIFICATION (Columns 75=80)

LINE COUNTER SPECIFICATIONS o o

.

L]

.

.

L]

.

. . L] L]

. L] . L]

4=14
4=15
4=15
4=15
4=15
4=15
4=15
4=15
4=15
4=15
4=15
4=15
4=16
4=16
4=16
4=16
4=16
4=16
4=16
4=16
4=16
4=17
4=17

(O, JNC, V; NG, I, IV, B, G B V) B G RV
]
W W W e b e R e = s

Ut Ut
]
(G o

v Ut
[}
Ul U



Section

Vi

6 (cont)

Table of Contents (cont)

Title

General o« o« o o ¢ o o o o o o o o o o

Field Definitions « o« o o o o o o s o
PAGE (Columns 1=2) ¢ o o ¢ e o @
LINE (Columns 3=5) e o e o o o o
FORM TYPE (Column 6) e o o o o o
FILENAME (Columns 7=14) . .
LINE NUMBER» FL or CHANNEL NUMBER
(Columns 15=19) o o o o o o o o o
LINE NUMBERs 0OL or CHANNEL NUMBER
(Columns 20=24) o o o o o o o o o

LINE NUMBER and CHANNEL NUMBER (Columns

25"7“) . . . . . . . . L] . . . [

PROGRAM IDENTIFICATICN (Columns 75=80)

INPUT SPECIFICATIONS ¢ o o o o o o o s o

General o o« « o o o o o o o o o o o @
Field Definitions « « o o o o o o o @
PAGE (Columns 1=2) e o s e e o
LINE (Columns 3-5) e e o o o « e
FORM TYPE (Column 6) .« . .
FILENAME (Columns 7=14) .
SEQUENCE (Columns 15=16)
NUMBER (Column 17) o o o
OPTION (Column 18) e e e e

e o o

RECORD IDENTIFYING INDICATOR (Co[umns

19 20) . . . L] ° L] [ ] L] . L] . L] L]
Record Identifying Indicator
(01=99) 4 o o o o e o o o o o
Control Level Indicator (L1=L
Last Record Indicator (LR) .
Halt Indicator (HO=H9) o o
Look Ahead Field « « o o « &

RECORD IDENTIFYING CODES (Columns

21=-41) e o e s o a e ® o s e o
AND/OR Retationships « « o

AND Line e o o o o s s
OR Line « o o o« o o o o o

9)

. .

. L]

Record Identification Codes Field .

Position (Columns 21=24,
and 35-38) « o ¢ o o o @
NOT ((N) (Columns 25, 32,
39)) 6 o o o o o o o o @

28 =

.
a

31>,

nd

C/Z/D (Columns 26» 33» And 40)

CHARACTER (Columns 27, 34

B1) o« o o o o o o o o o o
STACKER SELECT (Column 42) o o o
PACKED (Column 43) e o o o o o o
FIELD LOCATION (Columns 44=51) .
DECIMAL POSITIONS (Column 52) .+ .
VARIABLE NAME (Columns 53-58) . .

b4

and

Page

a0 OO ONO
(]
. s s s

NN NN N NNNNN
1 1
e el T T N Wy S

]
=

~
]
(O]

~N NN~
'
CC RV RV RV

N NN~
1
~N o oo o

~
'
~

~N N NN N~
:
- 0 0 O ®®



Section

7 (cont)

Table of Contents (cont)

Title

OR Relationship o o o o o o o o o o

Special Words « o « o o o o o o o o
Page Fields (PAGE» PAGEl1l,» and
PAGE?2) e o o o o o o o o o o o
Date Fields (UDATE» UMONTH>
UDAYs and UYEAR) e o o o o o

CONTROL LEVEL (COlumnS 59=60) o o o o o

Split Control Fields « o o o o o

MATCHING or CHAINING FIELDS (Columns
61-62) . . * L] L] L] . L] L L] . L] * L] L

Matching Fields « « ¢ ¢ o o o o @

Sequence Checking « « o o o o o o o o o
FIELD RECORD RELATION (Columns 63=64) .

FIELD INDICATORS (Columns 65=70)

NOT USED (Columns 71=74) o o o o
PROGRAM IDENTIFICATION (Columns 75

CALCULATION SPECIFICATIONS

General

Field Definitions « « .
PAGE (Columns 1=2)
LINE (Columns 3=5)
FORM TYPE (Column 6) .
CONTROL LEVEL (Columns 7=8)

INDICATORS (Columns 9=17) . « .

FACTOR 1 (Columns 18=27) « « =
OPERATION (Columns 28=32) .« &
FACTOR 2 (Columns 33=42) .« &
RESULT FIELD (Columns 43=48)
FIELD LENGTH (Columns 49=51)

Record Identifying Indicators
(01 99) L] L] L] L] L ] L] L] L] L] L] L] L[] L]
Control Level (L1-L9) And Match1ng
Record (MR) Indicators « « o
External Tndicators (U1-U8) .
Halt Indicators (HO=H9) . .« .

PLUS (Columns 65=66) o o o
MINUS (Columns 67=68) o« o o o
ZERO OR BLANK (Columns 69=70)

L]
O e o o o o o o o
e o o o o o o o

~s

I 6 o o o o o o

[0+

L * L] L] . L] . L]

. L] . L] ]
L] L] L] L] .
. L] . (] o
e o o o o
e o o ¢ o
]
.

.
L]
L]
L]
L]
.

L]
L]
.
L] L]
L]
L]
L]

Control Level Indicators (LO=-L9)
Last Record Indicator (LR) .
Subroutines (SR) ¢« ¢« o o o &
And/0r Lines C(ANs OR) o o o &

Numeric Indicators (01=99) .
Control Level Indicators (L1- L9)
Last Record Indicator (LR) . .
Matching Records Indicator (MR)
Halt Indicators (HO=H9) « « « .

External Indicators (U1=-UB8) .« =
Overflow Indicators (0A=0G» OV

] L] L] . L] ] L] Ll L[] L] [ ] L] L] L] * L] . L] [ ] L] L]

e o o o e DO
e o o o o v
e e o e o o o o o o

L] L] . . . L] . L] * ] L[] L] L] L] L] * L] L] L[]

* [ ] L] L] (] . ® 3 .

e ® & o e o o & o e o & o o o o o o o

T 1 ¢t ¢ 0 0 0 B oD oL
NV PO NN NN B W W W W e = s

Q0 00 0 0 00O OO ®@OPOM®OPDO®O®OET DD

vii



Section

8 (cont)

viii

Table of Contents (cont)

Title

DECIMAL POSITIONS (Column 52) .+ o
HALF ADJUST (Column 53) + « « o &

RESULTING INDICATORS (Columns 54=59)

Arithmetic Results « « &
Plus (Columns 54=55) o« o
Minus (Columns 56=57) . .
Zero {Columns 58=59) o o

Comp Operation Results =« « &
High (Columns 54=55) .
Low (Columns 56=57) « =
Equal (Columns 58=59) .

Lokup Operation Results « .
High (Columns 54=55) .
Low (Columns 56=57) « .+ =
Equal (Columns 58=59) . .

Chain Operation Results « « &

Read Operation Results «+ « &

TESTZ Operation Results « «
Plus fColumns 54=55). « &
Minus (Columns 56=57) . .
Zero (Columns 58=59) o o

SETON And SETCF Operations .

COMMENTS (Columns 60=74) « o o o

PROGRAM IDENTIFICATION (Columns 75=80)

OUTPUT-FORMAT SPECIFICATIONS o o o o o &

General o« o o o o o o o o s o o o o
Field Definitions e« o« o o o s o o o &
PAGE (Columns 1=2) « o s o & e
LINE (COlumns 3=5) e o o o o o o
FORM TYPE (Column 6) « o o« o o o
FILENAME (Columns 7=14) « o o o =
TYPE (Column 15) e o o o o o o
RECORD ADDITION (Columns 16=18) .

STACKER SELECT/FETCH OVERFLOW (Column

16) L] [ ] L] L] . L] L] L] L] L] . L] L] L ] L]
Stacker Select e o o o o o
Fetch Over flow e o s & s e

SPACE (Columns 17=18) o ¢ o o o

SKIP (Columns 19=22) .« ¢ o o o &

OUTPUT INDICATORS (Columns 23=31)
Numeric Indicators (01-99) .

. L]

Control Level Indicators (LO=L9)

Last Record Indicator (LR) .

Matching Records Indicator (MR) .

Halt Indicators (HO=H9) . .« .
External Indicators (U1=U8) .

] ]

Cverflow Indicators (CA=0Gs» 0OV) .

First Page Indicator (1P) . .
AND/DR Lines . L] L] L] L] . * L]

O O O O O O O OO
1 1 | IO D B I |
(W =t pd b b pd ek b

| I B ]
P NNV =W

[ I R B |
P 0

]
O O ©

e lTe Ve Vo B Vo IV e Ve Vo I Vo BN V6 Ve Vo Ve JNe ]
[}



Section

9 (cont)

10

11

APPENDIX
APFENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX

MMO O W >

Table of Contents (cont)

Title

VARIABLE NAME (Columns 32=37)

Special Words . .

Page Fields (PAGE>»

PAGE2) « o

Date Fields (UDATE»
UDAY» and UYEAR)

L]

PAGE1L>»

*PLACE Specification
*PRINT Specification

EDIT CODES (Column 38)

BLANK AFTER (Column 39)
END POSITION (Columns 40=43)

PACKED (Column 44) .

CONSTANT OR EDIT WORD (Columns 4

Constants « « o o
Edit Words « o

NOT USED (Columns 71=74)

L] L

. ]

L]

e o o o o o

PROGRAM IDENTIFICATION (Columns

DOLLAR CARD SPECIFICATIONS
General « o o ¢ o o o o
Field Definitions .

PAGE (Columns 1-2)

LINE (Columns 3+=5)
FORM TYPE (Column 6)
$ OPTION (Column 7) .
NOT (Column 8) e o o

. ] L] . ]

KEY WORD (Columns 9=14)
B 1700 RPG Extensions

Compiler=Directing Options

VALUE (Columns 15=24)

COMMENTS (Columns 25=74)

.

e e o o o o

e e o o o o o & o

L]

° 3

* .

e o o e o o o o o

PROGRAM IDENTIFICATION (Columns

COMPILER OPERATION ¢ o o« o &
General o« o o o o o o o o
Source Input =« ¢ o o ¢

Control Card Syntax .
Vector File Input .« .

Compile=Time Vector

Fi

Execution=Time Vector

Compiler File Names .

B 1700 RPG COLLATING SEQUENCE

L] L] L] L] .
L] [ ] . L[] L]

les

File

HEXADECIMAL=DECIMAL CONVERSION TABLE

OPERATION CODES o o o o o o

L)
L]
L]
L]
.
[}
S
.

e o \Jle e ¢ o o o
1

~
9]

~N e o o e ¢ o o o o o o o o
U

e ® e o ¢ o o o

COMPILE=TIME ERROR AND DIAGNOSTIC MESSAGES

EXECUTION=-TIME ERROR MESSAGES
RPG PROGRAM CYCLE « o o o o &

L]

L]

UMONTH»

I ©¢ © o o ¢ o o o o o o o o I ¢ o e o ¢ o o o o

[ ] L] . L] L]

o
O e o o e e ¢ o o o

(e <)
~

and

L] L] (] (] .

O e o o o o o o

@
~’

e e o o o o o o

e o ® o o e o o o o o

] . . ° * L] L]

L] L] . (] ] L] L] .

e o o o o

e o o o o o o e e o o o o & ¢ o o o o ® e o e o o o o o o o o

e o o o o

e o o o o o o e o o o°o o

e e e o o

. . . . . * L[]



Section

APPENDIX
APPENDIX
APPENDIX
APPENDIX

INDEX

Figure

W NN -
]
N N -

|
OTMOOVVOVVOVOVOVOVVOVDPEENNNNNNNN~NOUN & &
]
P = 0NN WD BWNE=OONOUNIE WN =N -

[ S e ol ]

Table of Contents (cont)

Title

IBM's RPG DIFFERENCES AND CONSIDERATIONS

RPG=TO=COBOL TRANSLATION « o o « &
VECTURS . L L L) L] L] L] .o L] L] L] L] L] L]
BURROUGHS INDICATOR SUMMARY FORM .

List of Illustrations

Title

Relationship of Hardware and Programming

RPG Source Program Deck « o« o o o o
Insertion of Coding Lines « « « « &
Comment Line Coding o o o o o o o &

Control Card and File Description Specific

FOrm L] L] L ] [ ] ® L] L] L ] L] . * L] L] L] .
Indexed and Direct Files « o« o &
Assigning FILENAMES o ¢ o o o o
Extension Specifications Form « .
Line Counter Specifications Form
Input Specifications Form « . .

Input Sequence Checking . .
AND/OR Relationships =« « &
OR Relationship « « o o « o
PAGE Field Coding « « o o
Control Fields in Two Record Types

Split Control Fields =« o o ¢ o o
Matching Fields and Sequence Checki
Field Record Relation e o e o o o o
Calculation Specifications Form .
LO INdicator o o o o o o o o o o

o L)

AND/OR Relationship e e o o o o o o
Resulting Indicators =« « o o o o &
Qutput=Format Specifications Form .
OQutput INdicators « o« « o o o o o &
1P INdicator o o o o o o o o o o o
PAGE Specification « o« o o o o o &
*PLACE SpeCification e o o o o o o
*PRINT Specification « o« o o o o o
Qutput Constants s o & o o o o o o
Ed‘it wor‘ds . o ° . . ° o o . . 0 .
Dollar Card Specifications « « o &
DEBUG Operation Output « o o o o &
RPG Program Cycle Flow Chart =« « &
Chaining Fields o« « o« o o o o o o &

e o (D e e o o o o © ¢ o o o

[} . [} L] L] L] L] o . ® .

® o o6 o o ¢ o o o o o

L]

.

L]

L]

L] L] L] - L] L] L] L] L] L] [} L] L] .

L] . L] . . L] L] . L] L] L]

L] . L] [ ] L] L] L] ® L] L] L[] L] L] L] L) Q e L] L] L]

L] [ ] L) L] (] L] L] L[] L] L[] L]

e o o o

L L] () (] (] L] [ ] L] [ ] [ ] L] L] L] [ ] L] Ll

() L[] L] [ ] L] L] [ ] L] L] . L] (] L L] [ ]

(o]

o . L] L[] . (] L] . L] L] L] L] L] L] L] I e [ ] L] L]

L] L[] (] ] ® . L] L] . L] . ] L] L] L]

L] L) . L[] L] L] L] L] L] L L] L] L] L] . L] [ ] L] L] . * L] L] L] L] L[] . [} ] [ ]

L] L] . L] L] [ ] L] L[] L[] . [ ] L] L] L] L]

Page

[}
b b pd b

C—~I o
]

one

Page

NN =
[ ]
AN enN

Lo R
YRS, IV SN

[]
— = ONN S UTE NN === NWNDNONOYND N

—

VOV VOV VOOV OO NNNNNNNNNOUME =W
]



List of Illustrations (cont)

Figure Title

Vector Declarations « « o o o ¢ o o o
Compile=Time Vector Load =« o o o o o
Pre=Execution=Time Vector Load =« .« »
Dynamic Vector Load « « o ¢ o ¢ o o
Vectors in Alternatinc Format « « o o
Burroughs Indicator Summary Form « .

Co Pt e b el
]
- Ul esw N -

List of Tables

Table Title
4=1 Record and Block Sizes e« o o s o e
9=1 Field Values and Edited Values for FIELD NAMES

in Figure 9=8 o o o o o o o o o o o o

11-1 Files Used for Source Input and Compilation

Dutput o L] L] L] L] L] L] L] L] L] L ] * L ] [ ] L]
G=1 Device Name Conversion =« « o o o o &

L]

L]

*

.

Page

e Pt =y —
| I ]
0 ON U & W

X1






INTRODUCTION

Burroughs RPG (Beport Program Generator) is a machine-independent
source language used mainly for writing commercial report application
programs. Its syntax includess as dialectss» most constructs allowed
by IBM's 360/20 RPG and System/3 RPG II, and UNIVAC's 9000 Series
RPG» as well as extensions unique to Burroughs RPG.

Burroughs RPG allows any program written in other manufacturer's RPG or
RPG II to be processed by the RPG Compiler and to produce similar out=
put when the resultant program is executed (within the limitations of
peripheral devices).

To a computer user Burrouahs RPG offers the following major advantages:
a. Expeditious means of program implementation.

be Accelerated programmer training and simplified retraining
requirements.

c. Reduced conversion costs when changing from a computer of one
manufacturer to that of another.

de Significant ease of program modification.
e. Standardized documentation.

f. Significant ease of program conversion to COBOL (refer to
appendix H).

This manual provides a complete description of Burroughs RPG as imple-
mented for use on the B 1700 Series System. It is intended as a refer=-
ence for the RPG Specification Forms and contains a detailed descrip=
tion of each field on the forms together with the allowable entries

for each field. Examples are provided to give the programmer direct
insight into the practical requirements of problem=solving with
Burroughs RPG.






SECTION 1

REPORT PROGRAM GENERATOR
(RPG) OPERATION

GENERAL.

A program written in Burroughs RPG» called a source programs, is
accepted as input by the RPG Compiler. The compiler first verifies
that all rules outlined in this manual are satisfieds then converts

the source program language into CO0BOL S=-Languages» which is then ready
for execution on the system. The S=Language generated by the compiler
can be executed under control of the Master Control Program (MCP) by
using the COBOL Interpreter. The Interpreter causes the system hard-
ware to perform the operations specified by the S~=Language Program and»
thuss by the programmer who wrote the source program.

The relationships involved between the source programs compilers
S=Languages Interpreter» and hardware is illustrated on the following
page (see figure 1=1).

For a more detailed description of the function of the S=language as it
relates to the Interpreter and the hardwares refer to the System refer=

ence Manual.

BEG_SQURCE.ERQGRAM.

A RPG Source Program is divided into seven parts which must appear in
the following order:

a. Control card specifications.

be File description specifications.
ce Extension specificationse.

de Line counter specifications.

e. Input specifications.

f. Calculation specifications.

g. Output=format specifications.

A description of the above specifications is contained in the
paragraphs that follow.

CONTROL CARD SPECIFICATIONS.
These specifications provide certain information about the program to

the B 1700 RPG Compiler.

FILE DESCRIPTION SPECIFICATIONS.
These specifications provide information about the equipment being
useds and associate files with the hardware devices that will be used.

EXTENSION SPECIFICATIONS.
These specifications are used to describe tables and arrays that will

be used with the progranm.

LINE COUNTER SPECIFICATIONS.
These specifications provide information about the number of lines to
be printed on each page of the output forms that are used.
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INPUT SPECIFICATIONS.
These specifications are used to describe the record layouts of all
input files used by the program.

CALCULATION SPECIFICATIONS.
These specifications define the steps necessary to accomplish the
desired task when operating on data described in the program.

QUTPUT=FORMAT SPECIFICATIONS.
These specifications are used to specify the type and arrangement of
data that will be written as output from the programe.

The above specifications are coded using the following Report Progranm
Generator forms:

a. Control Card Specifications/File Description Specifications
(form 1057908).

be Extension Specifications/Line Counter Specifications (fornm
1057924).

Ce Inout Specifications (form 1057932).
de Calculation Specifications (form 1057940).
e QOutput=Format Specifications (form 1057957).

DOLLAR CARD SPECIFICATIONS.

The Dollar Card (% Card) Specifications (form 1057916) sheet is also
defined for Burroughs RPG. These specifications are used to accommo=
date machine= and system=~dependent features, and may appear anywhere
in a RPG Source Program.

BEG.SQUBCE.CROGRAM_DECK.

The coded information contained on the specification forms is recorded
in punched cards which constitute the source program. The arrangement
of these cards in the source deck is illustrated below (see figure
1=-2).

Should source corrections become necessary, appropriate changes can be
made and the program recompiled. Thuss» the source program deck always
reflects the S=Language being operationally executed.

BEG.EQRMAIL.

Burroughs RPG follows other manufacturer's RPG and RPG II format with
the following exceptions:

a. Control card format requires recoding before running other
manufacturer®'s RPG or RP5G II Programs through the Burroughs
RPG Compiler.
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be The following features and language constructs found in
other manufacturer's RPG and RPG II are not supported in
Burroughs RPG:

1) Binary data format.

2) Sterling data format.

3) Alternate collating sequence.

4) Record address filese.

5) Inquiry programse.

6) Bit operators (BITON» BITOFs, TESTB).
7) Printer keyboard output filese.

8) External assembler subroutines.

9) Blank after literals.

10) Redefined field lengths.
11) Factor 1 and Factor 2 both literals.

For IBM's RPGs the maximum alpha field length is 256 characterss
whereas in Burroughs B 1700 RPG it is 511 characters.

IBM's RPG uses standard right signed numeric fieldss whereas Burroughs
B 1700 RPG uses standard left sign.

IBM's System 3 standard plus sign is 'F' right signs the 360/20 stand-
ard plus sign is *'C* right signs, whereas the B 1700 standard plus sign

is *'C' left sign.

1-4



Numeric fields must be edited if the C zone punch is not wanted on out=
puts» otherwise a positive unedited numeric field in the form of C
subscripted one (1) equals A in the field C1FOF1F3 will appear as A0Q13
on printer output. Editing will assign a F to the leftmost character
making the output appear as 1013.

1-5






SECTION 2

RPG LANGUAGE ELEMENTS

GENERAL.

Burroughs RPG is a programming language based upon a fixed series of
eventss called the RPG "program cycle"™» which take place during program
execution. Due to the strict limitations of the generated programs, the
source language must conform to very rigid rules of syntax. The par-
agraphs and sections that follow define the rules for writing proarams
using the RPG language.

CHABACIEB.SEI.

The RPG character set consists of the following 64 characters:
0=9
A=2
blank or space
ampersand
period or decimal point
less than sign
left parenthesis
plus sign
minus sign
logical OR
exclamation point
dollar sign
left bracket
asterisk
right parenthesis
semicolon
logical NOT
slash (virgule)
comma
percent sign
underscore
greater than sign
question mark
colon
oound sign
at sign
apostrophe
equal sign
" quotation mark
] right bracket

Ns\J\uu*r—!eﬂ»-—-—l+A/\o [

= T e Y VI

CHARACTERS USED FOR NAMES.
The character set used to form names consists of the 36 characters:
0 through 9 and A through Z.

CHARACTERS USED FOR EDITING.

The character set used for special purposes within edit words in the
Output=Format Specifications consists of the following nine char=
acters:



blank or space

0 zero

% dollar sign

. decimal point

» comma

CR CRedit symbol (two characters)

* asterisk (check protect)

& ampersand

- minus sign
QEEINIIION.OQE.NAMES:.

A name must be left=justified in the fields must begin with an alpha-
betic characters and is ended by a space or the end of the field»
whichever comes first. All characters in a name except the first may
be any combination of alphabetic and numeric characters (special char-
acters are not allowed). Blanks may not appear between the characters

in a name.
RPG defines the following four types of names:

a. File names.

b. Vector names (table or array names).
ce Field names (variable names).

de Labels.

FILENAMES.
A filename is a collective name or word that designates a set of data

jtems. The contents of a file are divided into logical records that
ares in turns, made up of any consecutive set of data items. File-
names cannot exceed eight characters and must be unique in the first
seven characters.

VECTOR NAMES.
A vector name is used to identify a data item which is actually a table

or an array. The table will be loaded with a number of elementary data
items which are accessed through use of the vector name that identifies
the entire table. Vector names cannot exceed six characters and must

be unique.

FIELD NAMES.
A field name is used to identify an individual element of data. Field

names cannot exceed six characters and must be unique.

LABELS.

A Label is only used to identify a point in the Calculation Spec~
ifications to which a GOTO operation will branchs or to identify the
beginning of a subroutine. Labels cannot exceed six characters and

must be unique.

QEEINIIIQN.QE.LIIERALS.

A Literal is an item of data which contains a value identical to the
characters being described. There are two classes of literals: numeric
and non=numerice.



NUMERIC LITERAL.

A numeric literal is defined as an item composed of characters chosen
from the digits 0 through 9, the plus (+) or minus (=) sicns and the
decimal point. The rules for the formation of a numeric literal are:

a. There must be at least one digit in a numeric literal.

be The sign of a numeric literal must appear as the left=most
character. If no sign is presents the literal is defined
as a positive value.

c. Only one sign character and/or one decimal point may be
contained in a numeric literal.

de The maximum total Llength of a numeric Lliteral is 10 char-
acterss» including sign and decimal point.

The following are examples of numeric literals:

13247
.005
+1.808
=.0968
7894.54

NON=NUMERIC LITERAL.

A non=numeric literal may be composed of any allowable character. The
beginning and end of a non=numeric literal is denoted by an apostrophe.
Any character enclosed within apostrophes is part of the non=numeric
literal. Consequentlys, all spaces enclosed within the apostrophes are
considered part of the literal. Two consecutive apostrophes within a
non=numeric literal cause a single apostrophe to be inserted into the
literal string. Four consecutive apostrophes results in a single '
literal. The rules for the formation of a non=numeric literal are:

a. There must be at least one character in a non=numeric
literal.

be The maximum length of a non=numeric literal used in the
Calculation Specifications is eight characters» and in the
Output=Format Specifications is 24 characters.

c. Non=numeric literals may not be used for arithmetic oper=
ations.

The following are examples of non=numeric literals:

Litecal.opn.Source._Progcanm.Level Literal_stored.by_Compiler
*ACTUAL" ACTUAL
'-1234.56" =1234.56
*WEEK®'*S* WEEK®'S
*TODAY* 'S DATE? TODAY'S DATE



Litecal.on.Soucce.Brogram.leyvel Literal_Stored.by._Compilet

teeye *

'A"B' A'B

QEEINIIION.QE.BESEBYEQ.HUBQS3.

Reserved words have a specific furction in the RPG syntax and are of
two types: special names» and operation codes.

SPECIAL NAMES.
These reserved words are only used in the Inputs Calculations, and

Output-Format.Specifications» and specify such things as page
numberings, date fields» card interpretings, and so forth. Special
names are discussed fully in the sections where they are used.

OPERATION CODES.
These reseved words are used in the Calculation Specificationss and

specify operations to be performed upon data items. A complete de-
scription of the operation codes is presented in appendix C.

COMMON.ENIBIES.

The RPG specification forms have certain common fields which have
consistent entries within a RPG Program. These fields and their
respective entries are described belows so that they need not be
repeated in subsequent sections.

PAGE C(COLUMNS 1=2).

The PAGE entry in the upper left=hand corner of each specification
form is used to number the coding forms sequentially for each source
program. Normallys, only numeric characters in the range 01=99 would
be used» however», any EBCDIC characters (including blanks) are valid

entries.

LINE (COLUMNS 3-=5).

The LINE entry is used to number the individual lines on each spec=
ification form sequentially. Normally, only numeric characters in the
range 000999 would be used» howevers, any EBCDIC characters (including
blanks) are valid entries.

Columns 3=4 are preprinted so that in most cases the entry is already
made. For examples the File Description Specifications form contains
line numbers for lines 02 through 07. If more than six lines are

neededs» additional entries may be made below line 07 and numbered 08>

09’ etce.

The units position (column 5) may be used to insert a line between two
previously written lines (see figure 2-1).
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Figure 2=1. Insertion of Coding Lines

The compiler sequence=checks all input cards on columns 1-5 so that all
lines should be numbered in ascending numerical order. If a sequence
number (page and line number) is encountered that is equal to or less
than the preceding sequence numbers, a sequence error warning message
(S) will be emitted by the compilere.

FORM TYPE (COLUMN 6).
Column 6 contains a pre=printed entry on all the specification forms.

This entry identifies the type of specification for each line of
coding. Valid entries for this field are:

Entry Qefipitieon

Blank Comment Card or Dollar Card (depending upon entry in
column 7).

H Header Card (Control Card Specification).
F File Description Specification.

E Extension Specification.

L Line Counter Specification.

I Input Specificatione.

C Calculation Specification.

0 Qutput=Format Specification.

COMMENTS/DOLLAR CARD (COLUMN 7).
Since it is often necessary to write explanatory statements within the
source programs the Comment Card allows the entire line to the right of

2=5



of column 7 (which contains an asterisks "*") to be produced on the
source program listing for documentation clarity. Comments are not
instructions to the RPG Program or compilers» but only serve as a means
of including program documentation. Any valid EBCDIC characters may be
used in a comment line. An example of comment line coding is illus-=
trated below (see figure 2=2).
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Figure 2=2. Comment Line Coding

The $ specification in column 7 designates the line to be a Dollar Card
Specification which allows the RPG Compiler to accommodate machine= and
system=dependent features. Dollar Cards may appear at any point in the
RPG Source Program Deck. Section 10 describes the use of these spec=
ifications.

PROGRAM IDENTIFICATION (COLUMNS 75=80).

The PROGRAM IDENTIFICATION entry in the upper right=hand corner of each
specification form is ignored by the compilers but will appear on the
source program Llistings Thuss it can be used for documentation to
identify different portions of the programs, if desired.



SECTION 3

CONTROL CARD SPECIFICATIONS

GENERALS

RPG can use a special card» called a Control Card» to provide certain
information about the program to the RPG Compiler. The Control Card
can transmit to the compiler such information as type of source input,
whether debugging is to take places, sign positionss, and so forthe. If
columns 7 through 74 are blanks the Control Card is not required. One
line is provided on the Control Card Specifications and File Descrip-
tion Specifications form for coding of the Control Card information
(see figure 3-1).

CONIBOL_CABO_SRECIEICAIIQNS.

The fields for the Control Card Specification form are defined in the
paragraphs that follow.

PAGE (COLUMNS 1=2).
Refer to section 2 for a complete description.

LINE (COLUMNS 3=5).
Refer to section 2 for a complete description.

FORM TYPE (CGLUMN 6).
This field must be coded with the letter H.

DEBUG (COLUMN 15).
Column 15 specifies whether or not the DEBUG operation is to be sig=
nificant during program compilation. To perform the DEBUG operation:

a. Column 15 of the Control Card must be coded with a 1.

b The operation code for DEBUG must appear in the Calculation
Specifications.

If this field is left blanks all DEBUG operations encountered in the
Calculation Specifications are ignored during compilatione.

SIGN POSITION (COLUMNS 17-18).
This field specifies the location of the sign in numeric data items
and may have the following entries:
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Eptcy Qefipition

Blank or L Sign in left=most (high=order) character position.
R Sign in right-most (low=order) character position.

The sign position specified by this field may be overridden by the
RSIGN Dollar Card Specification (refer to section 10) if different
sign positions are required within the program.

INVERTED PRINT (COLUMN 21).

This field is used to specify the type punctuation to be used for
numeric literals in the Calculation Specifications, the order of the
system date field» and the edit codes used on output. The valid codes
are:

Eotcy Qefipition
Blank Domestic format.
I International format.
J International format (leading zeros not suppressed for

zero balances).

D Sterling format.

FORMS POSITIONING (COLUMN 41).

Since it sometimes becomes necessary to align special forms in the line
printer before beginning to print a reports the FORMS POSITIONING
option allows all output lines conditioned by the 1P indicator to be
printed more than once when the program is executed. After each time
the lines are printeds the program is temporarily suspended to allow
the operator to reposition the forms. Printing of the lines may be
requested by the operator as many times as necessary to align the forms
properly.

If this field is left blanks 1P lines are printed only once.

SOURCE INPUT DIALECT (COLUMN 51).

Because of the differences that arise between RPG and RPG II specifi=
cation entries in some places» this option specifies the type of input
that the compiler should expect for processing. If coded with a 1»
this field specifies RPG source program input of other manufacturerse.
If this field is left blanks it specifies RPG II source program input.



NOTE
The sections that follow are written for
RPG II specifications and Burroughs RPG
extensions. For differences arising in
IBM*s RPG» refer to appendix G.

PROGRAM IDENTIFICATION (COLUMNS 75=80).
Refer to section 2 for a complete description.



SECTION 4

FILE DESCRIPTICN SPECIFICATIONS

GENERAL.

Every file to be used by a RPG Program must be described to the com-
piler through the File Description Specifications. Information such as
file=namess hardware devicess record and block Llengthss, and how the
file is to be useds are provided by these specifications.

The lower portion of the Control Card Specifications and File De-
scription Specifications(form 1057908) is used for coding the File
Description information. Each file to be described requires one line
on the form.

EILE-QESCBIBIIQN.SRECIEICAIIQNI.

Coding examples of File Description Specifications and related spec~
ifications for Dollar Cards Input Calculations, and Output=fFormat are
jllustrated below (see figure 4=-1).
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Figure 4=1 can be used in conjunction with the following field defini=
tions for the File Description Specifications.

PAGE C(COLUMNS 1=2).
Refer to section 2 for a complete description.

LINE (COLUMNS 3=5).
Refer to section 2 for a complete description.

FORM TYPE (COLUMN 6).
This field must contain a F.

FILENAME (COLUMNS 7=14).
is used to assign a unique name to every file used by the

This field

progr
lined

ame

FILENAMEs must be assigned in accordance with the rules out-
in sectifon 2 of this manual (see figure 4=2).
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Second and third FILENAMEs are not unique
in the first seven characterss and thus are
invalid.

Valid FILENAMEs. Both are unique in the
first seven characters.

Invalid FILENAMEs. FILENAMEs must be left-
justifieds must start with an alphabetic
character» and must contain no embedded
spaces or special characters.

Figure 4=2. Assigning FILENAMEs

FILE TYPE (COLUMN 15).
is used to identify the manner in which the program uses

This field
the file.

Eol

O OCO

LY

Vali

d entries are:

Qefipitien

Input file.
Qutput fitlee.
Update file.
Combined file.
Display file.



INPUT FILES. Input files contain records that the program uses as a
source of data. If a file is described as inputs it indicates that
records will be read from that file. Input files must be further de-
scribed on the Input Specifications form with the exception of table
filess which must be described on the Extension Specifications form.

QUTPUT FILES. OQutput files contain records that are written, printeds
or punched as output from the program. All output files must be fur=-
ther described on the Output=Format Specifications forms except for
output table files.

UPDATE FILES. Update files are disk files from which a program reads

a records changes fields in the record, and writes it back into the
same location from which it was read. All update files must be further
described on both the Input Specification and Qutput=Format Specifica~-
tions forms.

COMBINED FILES. Combined files are card files which can be used for
both input and output. These files consist of cards that are read by
the program and are subsequently punched and/or printed as output. The
punching may be into the same cards that have been read or into blank
cards that have been inserted into the combined file. Combined files
must be further described on both the Input Specifications and Output=
Format Specifications forms.

DISPLAY FILES. Display files are used to print a field or record
directly on the console printer (SP0). The DSPLY operation code must
be used in the Calculation Specifications in order to perform the print
operation. Display files are described only on the File Description
Specifications form.

FILE DESIGNATION (COLUMN 16).

This field is used to further describe the use of inputs update», and
combined files. It must be lLeft blank for all output files (including
display files)» except for chained output files. Acceptable entries
for this field are:

Eotry Qefinition
Blank Qutput file.
P Primary sequential file.
S Secondary sequential files
C Chained (random) file.
T Input table file.
D Demand file.

PRIMARY FILES. A primary file is the principal file from which the
program reads input records» and may be designated as inputs, update»
or combined. Every RPG Program must have one primary files; all primary
files described after the first one named are considered to be second=

4=7



ary files.

If there is no P entry in the File Description Specifications, a
warning message is emitted by the compiler and the first S (secondary)
file defined is assumed to be the primary file. When no primary or
secondary files are presents» a syntax error is emitted.

NOTE
A P entry must be the first file decla-
reds or a warning message is emitted.

SECONDARY FILES. All files other than the primary file involved in
record selection (note that this excludes tables chaineds and demand
files) during multifile processing are considered secondary files.
These files are processed in the same order in which they are written
in the File Description Specifications.

CHAINED FILES. A chained file may be an inputs, outputs or update file
assigned to disk that uses the CHAIN operation code to read or write

records randomly.

NOTE
Refer to appendix G for a description of
automatic chaining in IBM's RPG.

TABLE FILES. A table file contains the vector entries which can he
read into the program during either compilation or execution. Howevers
only execution=time vectors are described on the File Description Spec=
ification form. Both compile= and execution=time vectors must be de=
scribed on the Extension Specification form.

Table files are only a means for supplying entries for tables used by
the program and are not involved in record selection during processing
at execution time. All records in table files read during program
execution are read before any other data records.

Both compile= and execution=time vectors may be changed at execution
time; howevers» vector entries read during comoilation can be perman=
ently altered only by recompiling the progranm.

DEMAND FILES. A demand file may be an updates inputs or combined file
from which records are read through use of the READ operation code in
the Calculation Specifications.

END OF FILE C(COLUMN 17).

This column specifies which files are to be checked for End=of=File
during multifile processing in order to turn the last record indicator
(LR) ON. It applies only to inputs, updates and combined files declared
as primary or secondarys and is used to indicate whether or not the
program may end before all of the records from the file are processed.
Valid entries for this field are:



Eotry Qefipiticn

Blank If this entry is blank for all filess» all records must
be read from all files before the program may end.

The program may end whether or not all records from the
file have been read.

£ ALl records in the file must be read and processed
before the program may end.

If all records from all input files must be read and processed before
the LR indicator can be turned ON» then this column must be blank (or
contain E) for all files.

SEQUENCE (COLUMN 18).

This field is used by updates combineds, and all input files except
table filess to indicate whether or not the program is to check the
sequence of the input records. The Input Specifications form (columns
61=62) must be used to specify the match fields within the input record
records. This entry must be left blank for outputs, displays and table
files. Acceptable entries for this field are:

Eotcy Qefipiticon

Blank or A Records with matching fields are to be sequence=
checked in ascending order.

D Records with matching fields are to be sequence=
checked in descending order.

Sequence checking is required when matching fields have been specified
for the records in a file.

If a record from a matching input file is found to be out of sequence>
the program halts. At this time the system operator may:

a. Ignore the record out of sequence and read the next record
from the same file.

b. Ignore the record out of sequence» turn on the LR indicators,
and perform all final detail and total calculation procedures.

c. Discontinue (DS) the programe.



ALl sequence checking

sequence.

NOTE

If any matching file specifies descen=

ding (D) sequences

ify descending sequence.

FILE FORMAT (COLUMN 19).
This field specifies whether the file contains fixed= or variable=

length records.
other than those assigned to tape.

all files must spec-

is performed according to the EBCDIC collating

Variable=length records may not be specified for files
The acceptable entries are:

fotcy Defipitien
Blank or F - Fixed record length.
Vv Variable record length (tape files only).

BLOCK AND RECORD LENGTH (COLUMNS 20=27).
These fields are used to specify the block and record sizes for the

file«. The minimum and maximum record and block lengths allowed depend
upon the device to which the file is assigned.s This information is
specified in table 4=1.
Table 4=1
Record and Block Sizes
Minimum Maximum

Device Record Length ] Block Length§ Record Length] Block Lenath

Printer 132+ N/A 132+ N/A

Disk 1 1 4095 9999

Tape 7 7 4095 9999

Card 80,96%* N/ZA 80,96 * N/A

*Device dependent
|

Entries in the BLOCK LENGTH (columns 20=23) and RECORD LENGTH (columns

24=27) fields must be right=justified» and leading zeros may be
omitted. If these entries are left blank, default sizes are assumed;
132 characters for printer files and 80 characters for all other files.

4=10



FIXED=LENGTH RECORDS. The length of one block and one record must be
entered in the BLOCK LENGTH and RECCRD LENGTH fields respectively. The
BLOCK LENGTH must be an integral multiple of the RECORD LENGTH. For
unblocked filess» the BLOCK LENGTH will be egual to the RECORD LENGTH.

VARIABLE-LENGTH RECORDS (TAPE FILES ONLY). To be defined later.

PROCESSING MODE (COLUMN 28).
This field is ignored by the compiler and should be left blank.

RECORD ADDRESS FIELD LENGTH (COLUMNS 29=30).

This field applies only to chained files and specifies the length of
the key field within the records of the file. ALl key fields in the
file must be the same length and must be less than 100 characters in
length. The numeric entry must be right=justified within the field.
Leading zeros may be omitted.

RECORD ADDRESS TYPE (COLUMN 31).
This field specifies the manner by which the records in the file are

jdentifieds The acceptable entries are listed below.

Eofcy Qefipition
Blanks, K, A Alphanumeric.
P Packed.
N ALL numeric data in alphanumeric format.

FILE ORGANIZATION TYPE. Records may be organized in a file in one of
three ways: sequentials, directs, and indexed.

Seguential_Eiless
Records in sequential files are organized in the same order in which

they were placed in the file. For instances the fifth record placed
in the file occupies the fifth record position.

AlLL files other than those assigned to disk are sequential. Disk files
may be sequentials direct, or indexed. All demand files (including
those assigned to disk) must be sequential.

Qicgct.Eiless
Direct files are files assigned to disk in which records are assigned

specific record positionss regardless of the order in which they are
put into the file. Relative record numbers Cactual keys) specify the
relative position of each record within the file (see figure 4=1).

Indexegd._Eiles.
In an indexed files a portion of memory is set aside to contain the

locations of data records within the file. This portions called the
indexs contains the information from the key field of some recordss, and
is used to identify the records of an indexed file (see figure 4=1).
Data keys are required when using an indexed file (refer to



RECORD ADDRESS FIELD LENGTH = columns 29=30 and KEY FIELD STARTING
LOCATION = columns 35=38). An indexed file may be loaded in ascending
key sequence or unordered (refer to FILE ADDITION/UNORDERED = column
66). If the file is loaded in an unordered sequences the file is
sorted after the load to place the records in ascending sequence.

NOTE
Only chained input and chained update
files may be indexed.

ADDITIONAL INPUT/OUTPUT AREAS. The use of additional I/0 areas for a
file increases the efficiency of the program when it is executed; how=
evers it also increases the size of the program. A good balance
between increased efficiency and increased size must be reached in
order to achieve the greatest throughput from the system when progranms
are multiprocessede.

Additional I/0 areas cannot be used with table or demand files» nor
with indexed disk files.

OVERFLOW INDICATOR (COLUMNS 33=34).

This field applies only to files assianed to the printer, and is used
to specify the overflow indicator used to condition records being
printed in the file. Each printer file must have a unique overflow
indicator assigned to its if overflow printing (i.e.» the printing of
special lines when the overflow line is reached) is desired for that
files Acceptable entries for this field are:

Eotry Qefipition

0A=0G» OV Specified indicator is used to condition records
in the file.

Blank Default to OF or 0OV according to entry in columns
40=46 (DEVICE).

KEY FIELD STARTING LOCATION (COLUMNS 35=-38).

This field applies only to chained=indexed files and specifies the
character position within each record where the key field begins. All
key fields in the file must occupy the same position in each record.
The entry in the RECORD ADDRESS FIELD LENGTH (columns 29-30) specifies
the length of the key field. The KEY FIELD STARTING LOCATION entry
must be numeric; between 1 and 4055 inclusive, and must be right=
justified. Leading zeros may be omitted.

EXTENSION CODE (COLUMN 39).

This field applies to printer output files and table or array files
that are to be read during program execution. It indicates whether the
file is further described on the Extension Specifications (table or
array files) or Line Counter Specifications (printer files) form.

Valid entries for this field are:
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Eofcy Refipition

£ Extension Specifications further describe the file.
L Line Counter Specifications further describe the file.
Bltank No Line Counter or Extension Specifications are used

for this file.

DEVICE C(COLUMNS 40=46).
This field is used to identify the input/output device to which the
file will be assigned. All entries must be left-justified. Valid

entries for this field are:

Eotcy Qefipition
READER 80=column card reader.
MFCU1 96=column MFCU = primary hopper.
MFCU2 96=column MFCU = secondary hopper.
PUNCH 8§0=column card punch.
PRINTER or PRINTR2 Line printere.
TAPE Magnetic tape.
DISK Disk file.
SPO or CONSOLE Console printer.

NOTE

If the OVERFLOW INDICATOR field is left
blanks a PRINTER entry in the DEVICE
field will result in a default setting
of OF for the overflow indicator; a
PRINTR2 entry will result in a default
setting of OV.

For a description of the use of this field for IBM's RPG» refer to
appendix G of this manual.

NOT USED (COLUMNS 47=52).
This field is ignored by the compiler and should be left blanke.

LABELS (COLUMN 53).
This field is considered to be purely documentational by the compiler.

ALl options are ignoreds, and the files are all assumed to contain
Burroughs standard labels.



NOT USED (COLUMNS 54=59).
This field is ignored by the compiler and should be left blank.

CORE INDEX (COLUMNS 60=65).

This field is used only by chained=indexed disk files to specify the
number of bytes of memory to be set aside for an index. The entry
must be right=justified» and leading zeros may be omitted. The number
entered should be large enough to contain at least 10 keys. If the
field is left blank or is not large enough to contain 10 keyss» a
default size of 10 times the RECORD ADDRESS FIELD LENGTH will be
assigneds and a warning will be issued (see figure 4=1).

The core index is a table in memory which contains entries from the
key fields of the data file on disk. The use of the core index signi=
ficantly reduces the time necessary to process an indexed file because
it allows a more .direct access to the specific record required. The
program must only search a portion of the file instead of all entries
in the file preceding the required recorde.

FILE ADDITION/UNORDERED (COLUMN 66).
This field applies only to sequential disk and indexed disk files and

indicates:

a. New records are to be added to an existing file; or
b. Unordered records are to be loaded into an output file.

Valid entries for this field are listed below.

Eotry Qefiniticon
A Records are to be added to the file.
U Records are to be loaded for an indexed file in

unordered sequence.

Blank Qutput file (must be ordered).

Records added to a sequential or indexed file are added at the end of
the file. After all records have been added to an indexed files» the
file is sorted so that the records are in ascending order.

NOTE
An A entry in this field is required if
there is an ADD entry in columns 16=18
of the Qutput=Format Specifications
record description for the file.

NOT USED (COLUMN 67).
This field is ignored by the compiler and should be left blank.



NOT USED (COLUMNS 68=69).
This field is ignored by the compiler and should be left blank.

TAPE REWIND (COLUMN 70).

This field specifies the action to be taken during closing of the file»
and includes the provision for rewind and/or lock for tape reels, where
desired. Valid entries are:

Eotcy Qefipitien
P Close with purge.
U Close with unload (lock).
N Close with no rewind.
Blank Close with release.
R Removes file=name from Disk Directory at EOJ.

To show the effects of the various optionss» each type of file will be
discussed separately in the paragraphs that follow.

CARD INPUT. ALl options are ignored. The input areas are released and
the unit is returned to the MCP.

CARD CUTPUT. ALl options are ignored. The output areas are released>
the trailer label is puncheds and the unit is returned to the MCP.

TAPE INPUT. The effects of the various options for tape input are
described in the text that follows.

U_(Close_With_Uploadl.

Releases the input areass rewinds the tapes and the MCP marks the unit
"not ready".

N_C(Close.With.No.Bewindls

Same as "Blank" (close with release)» except the tape is not rewound.

Blank.(Close_.With.Beleasels

Releases the input areass rewinds and returns the unit to the MCP.

TAPE OQOUTPUT. The effects of the various options for tape output are
described in the text that follows.

B.CClosg_With_Burgegls
Releases the output areass writes the trailer label,» rewinds the tapes

and overwrites the lLabels thus making the tape a scratch tape.

U_CClose tith.Unloadl.,

Releases the output areass writes the trailer label» rewinds the tapes
and the MCP marks the unit "not ready”.



N.C(Close_With_.No.Bewindls

Same as "Blank™ (close with release)s except the tape is not rewound.

Blank_(Closeg._With_Beleasel.

Releases the output areass» writes the trailer labels rewinds the tapes
and returns the unit to the MCP.

PRINTER QOUTPUT. ALl options are ignored. A page is ejecteds, a trailer
label is writtens» and the printer is returned to the MCP.

DISK FILES. The action taken on files assigned to disk will be dis-
cussed in terms of "old files"” and "new files”. An old file is one
that already exists on disk and appears in the MCP Disk Directory. A
new file is one created by the programs and does not appear in the
Directory. A new file may only be referenced by the program which
creates it.

B_CClosg_¥With.Bucrggla
An old file is removed from the disk and deleted from the Directorys

or a new file is removed from disk.

U_CClose_With.Uoloadl.

For an old files the file remains in the Directory and is made avail-=
able. A new file is entered in the Directory (thereby making it an old

file) and made available.

N.(Closg _With_No_Bewindla
Use of this option is not permitted with disk files.

Blapk_(Closg.With.Belegaselds
Same as for U (close with unload).

FILE CONDITION C(COLUMNS 71=72).

This field applies to input (excluding table input files), update»
outputs and combined files» and indicates whether or not the file is
conditioned by an external indicator. This is used to indicate (at
execution time) whether or not the file is to be used by the program.
If a file is conditioned by an external indicator, the file is used
only when that indicator is ON. “hen the indicator is OFFs the file is
treated as though End=of=File had been reacheds and no records may be
read or written into the file. Valid entries for this field are:

fotry Qefipitiep

ui=us The specified external indicator is used to condition
the file.

Blank The file is not conditioned by an external indicator.



The external indicators are set at the start of program execution by
using the MCP control statements to be defined.

NOT USED (COLUMNS 73=74).
This field is ignored by the compiler and should be left blank.

PROGRAM IDENTIFICATION (COLUMNS 75=80).
Refer to section 2 for a complete description.






SECTION 5

EXTENSION SPECIFICATIGNS

GENEBAL.

Extension Specifications are used to complete the description of tables
and arrays which are partially defined on the File Description Spec~=
ifications form. Refer to appendix I for a complete dicussion of
vectorss along with specific entries required by each type.

The coding form for Extension Specifications (see figure 5-1) is illus=
trated below.

EIELD.QEEINIIIQNS.

The fields for the Extension Specifications Form are defined in the
text that followse.

PAGE (COLUMNS 1-2).
Refer to section 2 for a complete description.

LINE (COLUMNS 3=5).
Refer to section 2 for a complete description.

FORM TYPE (COLUMN 6).
An E must appear in this field.

NOT USED (COLUMNS 7=8).
This field is ignored by the compiler and should be left blank.

CHAINING FIELD NUMBER (COLUMNS 9=10).
This field is ignored by the compiler and should be left blank.

NOTE
For a description of the use of this
field by IBM's RPG» refer to appendix G.

FROM FILENAME (COLUMNS 11-18).
This field is used to name a vector file and must contain the FILENAME

of every execution=time vector to be used by the program; if the vector
is Loaded at compile time or via Input or Calculation Specifications
during execution, this field must be left blank.

Filenames must always be entered in this field left-justified. When a
vector is loaded at compile time» it becomes a permanent part of the
program so that a vector file deck is not needed when the program is
executeds. Only those vectors that do not change often should be com=
piled with the program. When vectors are being compiled with the pro=
grams the vector file deck must follow the source program deck.

NOTE
For a description of the use of this
field by IBM's RPG» refer to appendix Ge.
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TO FILENAME (COLUMNS 19=26).

If it is desirable to write or punch out a vector files the file=name
of the proper output file must be entered in this field. The desig=
nated output file must have been previously described on the File
Description Specifications form. A vector can be written to only one
output devices and is automatically written or punched at End-of=Job
after all other records have been processed.

File=-names must always be entered in this field left=justified.

NOTE
For a description of the use of this
field by IBM's RPGs» refer to appendix G.

VECTOR NAME (COLUMNS 27=32).

This field is used to name tables and arrays to be used by the programe.
Each vector name must be uniques and must follow the rules for the
formation of vector names as described in section 2. Table names must
begin with the letters TAB3 any name appearing in this field which does
not begin with TAB is considered an array name.

Vector files are orocessed in the same order in which they appear on
the Extension Specifications form. Thuss, if more than one vector file
is specified for the program, the files must be loaded in the same
order in which they appear on the form.

If two related vectors are in alternating form within one vector files
the first vector must be named in columns 27=32» and the second vector
must be named in columns 46=51.

ENTRIES PER RECORD (COLUMNS 33-35).

This field is used to specify the exact number of entries contained in
each vector input record. Every record except the last ones must con-
tain the same number of entries as specified in this field; the last
record may contain fewer entries than specified. Entries in this field
must be right=justified; leading zeros may be omitted. Corresponding
jtems from related (alternating) vectors must be on the same record,
and in alternating format. Each pair of items is considered one entry.

When loading a vectors the following rules must be observed:

ae To load a vector at execution time» entries must be made in
the FROM FILENAME and ENTRIES PER RECORD fields.

be To load a vector at compile time» the FROM FILENAME field must
be blanks and an entry must be made in the ENTRIES PER RECORD
field.

Coe To load a vector via the Input or Calculation Specifications»
both the FROM FILENAME and ENTRIES PER RECORD fields must be
blank.



ENTRIES PER TABLE CR ARRAY (COLUMNS 36=39).

This field is used to specify the maximum number of items that can be
contained in the vector named in the first VECTOR NAME field (columns
27=32). For vectors to be loaded in alternating format, this number
also applies to the one named in the second VECTOR NAME field (columns
46=51). Entries in this field must be right=justified; leading zeros

may be omitted.

LENGTH OF ENTRY (COLUMNS 40=42).

This field is used to specify the length (in bytes) of each element in
the vector named in the first VECTOR NAME field (columns 27=32). For
numeric vectors in packed decimal formats, enter the number of digits as
if the field were unpacked. Entries in this field must be right-
justified; leading zeros may be omittede.

Numeric items in the vector input records must have leading zeros added
if their length is less than that specified’ alphanumeric entries must
have either leading or trailing blanks.

The maximum length of a numeric vector element is 31 characterss; the
maximum for an alphanumeric vector element is 255 characters. Howevers
an element must be completely contained on one record; therefores» input
record sizes will also limit the maximum element sizese

PACKED (COLUMN 43).
This field specifies the format of the vector elements. Acceptable

entries are:

Eofcy Defipitien

Blank Vector elements are in either unpacked decimal or alpha=
numeric formate.

P Vector elements are in packed decimal format.

DECIMAL POSITIONS C(COLUMN 44).,
This field is used to specify the number of decimal positions contained

in each element of the vector named in the first VECTOR NAME field
(columns 27=32).

This field must not be blank for a numeric vector; if the elements have
no decimal positionss a zero must be entered.

The acceptable entries for this field are:
Eotcy RQefipition

Blank Alphanumeric vector.



Eotcy Qefipition

0=-9 Number of positions to the right of implied decimal
point for numeric vector elementse.

SEQUENCE (COLUMN 45).

This field is used to specify the sequence in which elements will be
loaded for the vector named in the first YECTOR NAME field (columns
27=32). A sequence error during a compile time vector load will not be
detected; howevers it can cause an error or "not found™ condition
during program execution. Valid entries for this field are:

Eotry Qefipition

Blank Unordered elements.
A Elements arranged in ascending order.
D Elements arranged in descending order.

VECTOR NAME» LENGTH OF ENTRY» PACKED»

DECIMAL POSITIONS, SEQUENCE (COLUMNS 46=57).

These fields are used only when describing a second vector which is
loaded in alternating format with the vector named in the first VECTOR
NAME field (columns 27=-32). All of these fields require the same type
of entries as the corresponding fields in columns 27=45», but only apply
to the second vector. For a single vector descriptions these fields

must be left blank.

COMMENTS (COLUMNS 58=74).
This field is available for inclusion of comments and documentary

remarkss and may contain any valid EBCDIC characterse.

PROGRAM IDENTIFICATION (COLUMNS 75-=80).
Refer to section 2 for a complete description.
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LINE COUNTER SPECIFICATIONS

GENEBAL.

Line Counter Specifications are optional and are only used for printer
files to indicate form length, the position of the last Line to be
printed on each pages and the format of the carriage control tape. If
Line Counter Specifications are absent for a printer file,» a form
length of 66 lines (11 inches long @ 6 lLlines per inch) and an overflow
line of 60 (one inch from bottom of form & 6 lines per inch) are
assumed. -

The coding form for Line Counter Specifications is illustrated below
(see figure 6-1).

EIELD.QEEINIIIQNS.

The fields for the Line Counter Specifications are defined in the text
that follows.

PAGE (COLUMNS 1=2).
Refer to section 2 for a complete description.,

LINE C(COLUMNS 3=5).
Refer to section 2 for a complete description.

FORM TYPE (COLUMN 6).
This field must contain the letter L.

FILENAME (COLUMNS 7-14).

This field is used to specify the name of the printer file to which
these Line Counter Specifications apply. The filename must also be
described on the File Description Specifications and must be assigned
to a printer. The entry in this field must be left=justified.

NOTE
This field may be blanks in which case
the specifications apply to all printer
files declared in the program.

LINE NUMBER» FL OR CHANNEL NUMBER (COLUMNS 15-19).
These fields have two possible meaningss depending upon the entry in
columns 18=19.

If columns 18=19 contain the entry FL»s» the entry in columns 15=17
specifies the length (in print lines) of each page. The LINE NUMBER
field entry must be between one and 112, inclusives and be right=
justified in the field (leading zeros are optional).

If the LINE NUMBER field is left blanks, a form length of 66 lines is
assumed (11 inches Long @ 6 Lines per inch).

If columns 18=19 contain a numeric entry between one and 12» inclusives

the entry in columns 15=17 specifies the number of Llines from the top
of the form to be associated with the CHANNEL NUMBER entry designated

6=1
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Line Counter Specifications Form




in columns 18=19. The LINE NUMBER entry must be between one and 112,
inclusive. Both entries must be right=justified in their respective
fields» and leading zeros are optional.

LINE NUMBER» 0L GCR CHANNEL NUMBER (COLUMNS 20=24).
These fields have two possible meanings», depending upon the entry in
columns 23=24.

If columns 23=24 contain the entry OL» the entry in columns 20=22 spec=
ifies the line number that will be considered the last line on the
page. When the line specified as the overflow line is printed», the
overflow indicator specified for the file is turned ON to indicate that
the end of the page is near. When the overflow indicator is ONs the
following actions will take place before the forms are advanced to the
next page:

a. Detail lines still to be printed as part of the current pro=-
gram cycle will be completed.

b. Total lines will be printed.

ce Total lines conditioned by the overflow indicator for this
file will be printed.

Since all these actions will take place gfter the overflow line is
reacheds, the programmer should be certain that enough space is left
between the overflow line and the bottom of the page to allow all the
lines to be printed.

If the LINE NUMBER field is left blank, an overflow line of 60 is
assumed (one inch from bottom of form @ 6 Llines per inch).

If columns 23=-24 contain a numeric entry between one and 12, inclusives
the entry in columns 20=22 specifies the number of lines from the top
of the form to be associated with the CHANNEL NUMBER entry (columns
23=24). The LINE NUMBER field entry must be between one and 112, in-
clusive. Both entries must be right=justified in their respective
fieldss and leading zeros are optional.

LINE NUMBER AND CHANNEL NUMBER (COLUMNS 25=74).

The rest of the form is divided into 10 5=character fields» each con-
sisting of a 3=character LINE NUMBER field and a 2=character CHANNEL
NUMBER field. ALl fields are optional and must be left blank if they

are not to be used.

The CHANNEL NUMBER fields may contain a numeric entry between one and
12» inclusive. This CHANNEL NUMBER entry is associated to the corres-=
ponding LINE NUMBER field entry (between one and 112, inclusive) and is
used to relate a Channel Number to a particular position on each page

of the output forms.

AlLL entries must be right=justified in their respective fields.
Leading zeros are optional.



PROGRAM IDENTIFICATION (COLUMNS 75-=30).
Refer to section 2 for a complete description.



SECTION 7

INPUT SPECIFICATIONS

GENERAL.

Input Specifications describe the records within each file and fields
within each record to be used as input data for the program. The two
types of input specifications are:

a. Record type descriptions (columns 7=42) which define the vari=
ous input records and their relationship to other records in
the file.

b. Field descriptions (columns 43=70) which define each field
within the records.

The coding form for the Input Specification is illustrated below (see
figure 7=1).

Field description entries must start one line below the associated
record type descriptions.

EIELD.QEEINIIIONS.

The fields for the Input Specifications form are defined in the text
that followse

PAGE (COLUMNS 1=2).
Refer to section 2 for a complete description.

LINE (COLUMNS 3=5).
Refer to section 2 for a complete description.

FORM TYPE (COLUMN 6).
This field must contain the letter I.

FILENAME (COLUMNS 7-=14).

This field is used to identify the file to which the subsequent record
type and field descriptions belong. The file specified must have been
previously described on the File Description Specifications form.
Every input file described in the File Description Specifications must
be described on the Input Specification form.

The FILENAME entry must be the same as the one used in the File De~=
scription Specifications. It must appear on the first line containing
information about the records in the file; if the entry is left blank»,
the last file name entered is assumed to be the file being described.

SEQUENCE (COLUMNS 15=16).

This field is used to specify a special sequence to different record
types in a file. If this field contains an alphabetic entry:» it speci=
fies that the record types need not be in any special order.

NOTE

ALl chained and demand files must have
an alphabetic entry in this field.

7=1
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Within each file» all record types having alphabetic entries in the
SEQUENCE field must be specified before those with numeric entries.

An example of sequence coding (see figure 7=2) is illustrated below:
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Figure 7=2. Input Sequence Checking

When coding this field the programmer gust Dgf use the alphabetic
entries ND or Rb (b equals blank), because the compiler may mistake
them for the ND or R of an AND or OR line.

If this field contains a numeric entry, it assigns sequence numbers to
the different types of records in a file. This allows the programmer
to specify that one record type must appear before another record type
within a sequenced group. The program will automatically check the
designated order as the records are read.

If a record is encountered that is out of sequence» the program will
halt. The system operator can order the program to resume, at which
time it will ignore the record that is out of sequence and read the
next record from the file. Refer to "SEQ" errors appendix E.

Records in an AND or OR line cannot have a SEQUENCE field entry; the
entry from the previous line also applies to the lLine with the AND or
OR entry.



NUMBER (COLUMN 17).

This field is used only if sequence checking is to be done (i.e.» the
SEQUENCE field contains a numeric entry)s and indicates whether more
than one record of the designated type may appear in each group of a
sequenced input file (see figure 7=2). Valid entries for this field
are:

Eotry Qefipition

Blank Record types are not being sequence checked (SEQUENCE
field contains alphabetic entry).

1 Not more than one record of this type will be present in
each group.

N Any number of records of this type will be present in
each group.

Records in an AND or OR line cannot have a NUMBER field entry; the
entry from the previous lLine also applies to the line with the AND or
OR entry.

OPTION (COLUMN 18).
This field is used only if sequence checking is to be done (i.e.s the

SEQUENCE field contains a numeric entry), and indicates whether certain
record types are optional. A zero entry specifies that a record of
this type may or may not be present in each group of a sequenced file.
If this field is left blanks each group must contain a certain number
(as specified in the NUMBER field) of records of this type (see Figure
7=2).

Records in an AND or OR Lline cannot have an OPTION field entry; the
entry from the previous line also applies to the Line with the AND or
OR entry. Valid entries are:

Eotcy Qefipition
Blank Record type must be present in each groupe
0 Record type is optionals and may or may not be present

in each group.

NOTE
If all record types in a file are
designated as optionals no sequence
errors will be detected.



RECORD IDENTIFYING INDICATOR (COLUMNS 19=20).
This field is used to assign an indicator to each record type.
entries are:

Valid

Eotcy RQefipitign

01=99 Record identifying indicator.
L1=-L9 Control Llevel indicator.

LR Last record indicator.

HO=H9 Halt indicator.

* Look ahead fielde.

The various indicators have special meaningss as defined below.

RECORD IDENTIFYING INDICATOR (01-99). Because each input file may con=
tain different types of records (requiring different operations)s rec=
ord identifying indicators are used to signal to the rest of the
program cycle the type of record just read. A unique record identify-
ing indicator should be assigned to each record types when a specific
record type is reads, its corresponding identifying indicator is turned
ON and all other record identifying indicators are turned OFF. This
indicator remains on for the rest of the current program cycle and may
be used to condition various calculation and output operations, as
desired.

Record identifying indicators do not have to be assigned in any order.
If the same operations are to be performed on different record types»
the same indicator may be assigned to more than one type (refer to OR
relationships RECORD IDENTIFICATION CODES field).

Record identifying indicators are not allowed in an AND lines but indi=-
cators may be specified for every record type that requires special
processing in an OR relationship. Refer to RECORD IDENTIFICATION CODES
field (AND lines) and VARIABLE NAME field (OR lines).

A control level indicator is used
instead of a record identifying indicator when a record type (rather
than a control field) signals the start of a new control group. Refer
to the CONTROL LEVEL field for a complete description of control level
indicators.

CONTROL LEVEL INDICATOR (L1-L9).

LAST RECORD INDICATOR (LR). The last record indicator is used instead
of a record identifying indicator when a record type (rather than auto-
matic End=of=File) signals the end of processinge. Final total

operations are conditioned indicator.

HALT INDICATOR (HO0=H9). A
jdentifying indicator when
denotes an error condition

by this

halt indicator is used instead of a record
the occurrence of a specific record type
requiring a program halt.



LOOK AHEAD FIELD (**). A pair of asterisks is used to indicate that
fields named in the VARIABLE NAME field of subsequent lines are look
ahead fields. A look ahead field allows the program to access informa=-
tion in a field of the next record that will be available for proces-
sings Thus» the program may use information from the lLook ahead field
to condition certain operations ahead of the time the record is
actually read.

By using a look=ahead field» the program may do things such as:
a. Jobs that the matching record capability cannot handle, and

b. Determining when the last card of a control group is being
processed.

RECORD IDENTIFYING CODES (COLUMNS 21=41).

When more than one record type is used within a file» only one record
type will be selected for processing during each program cycle. The
record identifying indicator for that record type will be turned ON
when it is selected and will remain ON for the rest of the current

program cycle.

In order to identify the various record types to the program for the
purpose of record selection» each record type must have a unique code
assigned to it. This code consists of a certain character or
combination of characters occurring in certain positions of the recorde.

The RECORD IDENTIFICATION CODES field is used to describe the code for
each record type. If all records are to be processed alike regardless
of their types or if all records are of the same types» this field
should be left blank.

AND/OR RELATIONSHIPS. AND/OR relationships are described in the
paragraphs that followe.

AND.Lipe.

Up to three identification codes may be described on one specification
line. An AND line may be used to describe identification codes con=-
sisting of more than three characters; and as many AND lines as are
necessary to describe the code may be used. Each AND line allows up to
three additional identification code characters to be specified.

Figure 7=3 illustrates AND/OR relationships.

An AND line is identified by coding the word AND in columns 14=16 (see
Figure 7=3). The record selected must contain all the characters
specified as the record identification code in order to turn on the
corresponding record identifying indicator.

gB.Liope.
In some cases» a particular record type may be identified by two or

more different codes. For this conditions an OR line must be used to
indicate that only one of the codes specified need be present to iden=-
tify the record type. As many OR lines as are necessary to describe
the code may be used.

7=6
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Figure 7=3. AND/OR Relationships

An OR line is identified by coding the word OR in columns 14=15 (see
Figure 7=3).

RECORD IDENTIFICATION CODES FIELD. This field is subdivided into three
subfields of seven columns eachs allowing up to three code characters
to be described on one line. The three subfields are taken to be in an
AND relationships and any that are not needed to specify code charac~
ters should be left blank. Each of the three subfields are divided
jnto four entriess and coding is the same for all three subfields.

Position_C(Columps.21=242.28231z2.a0d.322381

These fields are used to give the locations in the record of each char=
acter in the record identification code. Entries must be numeric;
between one and the record length specifieds inclusives; and right=
justified (leading zeros are optional).

NOI_CCN2_(Colupns.g22.322.30d.32212

These fields are used to indicate whether the specified character must
be present in the record at the designated position. Valid codes are:



Eotcy Qefipition

Blank Character must be present in the location specified by
the POSITION entry.

N Character must pQf be present in the location specified
by the POSITION entry.

Cll0.CColumns.282e.332.80d.40Q2.

These fields are used to indicate the portion of the character that
should be used for comparison: the zones the digits or the entire
character. Valid entries are:

Eotcy Refinitien
C Entire character.
Z Zone portion.

D Numeric (digit) portion.

CHARACIEB.C(Columns.2Zs.342_a0d_ 412
Any valid EBCDIC character may be used to identify the input record

type. These fields are used to specify the character to be used for
comparison as part of the identification code.

If none of the RECORD IDENTIFICATION codes are found on a records, the
program will halt. The system operator may request resumption of the
programs, at which time it will ignore the record in error and read the
next record from the same file. See "IDENT"™ error, appendix E.

STACKER SELECT (COLUMN 42).
This field is used to indicate the stacker into which the input card is

to be placed after being read. Only card input or combined files may
be stacker selecteds Input files may be stacker selected only in the
Input Specifications; combined files may be stacker selected either in
the Input or Output=Format Specifications. If a combined file is
stacker selected in both the Input and Output=Format Specifications,
the Output=Format stacker specification overrides the stacker specified
in the Input Specifications. Valid entries for this field are:

Eotcy RQefinition
Blank Cards automatically go to default stacker.
Numeric entry Stacker into which card type is stacked.



Card types identified by OR lines may be stacker selected for a special
stacker by an entry in this field; howevers, if the STACKER SELECT field
entry is left blanks the card type selected by the OR line will go to
the default stacker. AND Llines may not have an entry in STACKER
SELECT.

At execution times any record types specifying a stacker number higher
than that available on the device being used will go to the default
stacker.

PACKED (COLUMN 43).
This field is used to specify that an input field is in packed decimal
format. Valid entries are:

Eotry RQefipitieon
Blank Field is in unpacked decimal format or is alphanumeric.
P Field is in packed decimal format.

FIELD LOCATION C(COLUMNS 44=51).

This field is used to describe the location of data fields within a
records and is divided into two subfields that specify the beginning
(FROM) and ending (T0) positions of the data field. A field of only
one character will have the same position number entered in both
subfields.

The maximum length allowed for a numeric field is 31 digitss and the
maximum allowable Length for an alphanumeric field is 255 characters.

Entries in the FROM and T0O subfields must be right=justified; leading
zeros are optional.

DECIMAL POSITIONS (COLUMN 52).

This field is used to specify the number of positions to the right of
the implied decimal point in a numeric field. This entry may not be
blank for a numeric fields if the data field only contains integral
valuess a 0 should be entered to indicate no decimal positions. Valid
entries are:

Eotry efipitien
Blank Alphanumeric field.
0=-9 Number of decimal positions in a numeric field.

Any field to be used for arithmetic operations or to be edited must be
numerice. The number of decimal positions specified cannot exceed the
length of the field (as specified in the FIELD LOCATION field).



VARIABLE NAME (COLUMNS 53=58).

This field is used to assign an identifier (name) to an input data
fielde All fields that will be referenced by the progaram must be
named. Names must he assigned in accordance with the rules for forming
field names as described in section 2. A previously defined vector
name may be used» which allows Lloading of the vector during input.
Refer to appendix I for a complete discussion of this method of vector
loadings A separate line must be used for each field description.

ALl fields within one record type should have unique names; if two or
more fields within the same record have identical names» only the last
one defined is used. Howevers» fields from different record types may
have the same name» but all names not uniquely defined must have the
same length and data type (decimal position entry). These fields do
not have to occur in the same location in each record. If matching
fields are specified» duplicate variable names should not be used.

OR RELATIONSHIP. To eliminate duplicate coding of identical fields
within different record typess the OR relationship may be used. An
OR relationship is illustrated below (see figure 7=4). OR lines may be

used when:

a. Two or more record types have identical fields in the same
record positions (see Figure 7=4), or

b. Two or more record types have some fields which are identical
and some fields which differ (see Figure 7=9).

As many OR lines may be used as needed for each sequenced group of
records. An OR line is identified by the word OR coded in columns

14=15.

SPECIAL WORDS. The following special words are reserved for use as
variable names:

PAGE
PAGE1
PAGE?2
UDATE
UMONTH
UDAY
UYEAR

Each special word has a specifically defined usages as described in the
paragraphs that follow:

Page.bields . (PAGE._RAGElz_and.BAGE2):

If page numbering is to be done on outputs the special word PAGE (or
PAGE1 or PAGE2» for two more printer files) is used to indicate that
page numbering is to be done. PAGE field coding is illustrated on the

following page (see Figure 7=5).
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Figure 7=5. PAGE Field Coding

This feature allows a page number to be entered through a field in an
input records, the field called PAGE (or PAGE1l or PAGE2). The page num=
ber printed will be one greater than the page number contained in the
PAGE field of the input records The field may be defined as any
lengths, but it must contain no decimal positions. Unless otherwise
specifieds it is assumed to be four characters in length with no deci-
mal positions (see Figure 7=5). The PAGE field may be used in
calculations like any other field.

The same PAGE entry (PAGE» PAGE1», or PAGE?2) must not be used for two
different output files.

Rate-Eields_ (URAIE._ UMONIH:z.UDAYz_a0d.UYEAR),

Four special words allow the program to obtain the current value of the
date as maintained by the MCP. The following rules apply to date
fields:

a. UDATE gives a 6=digit numeric field in one of the following
formats (depending upon the entry in the INVERTED PRINT field
of the Control Card):

1) Domestic (MMDDYY)» or



2) International/Sterling (DDMMYY).

be The other three fields; UMONTH, UDAY» and UYEAR; each give a
2=digit field representing the month, days, and year:
respectively.

¢c. These fields may not be changed by any operations within the
program; thus» they are usually used only in compare» test»
and output operationse.

CONTROL LEVEL C(COLUMNS 59=60).

This field is used to assign control level indicators to input files
(for files other than chained and demand input files). Any field may
be assigned a control level indicators in which case it is known as a
Control Field. Control Fields are checked each program cycle for a
change in information; when data in the field changes» a Control Break
occurse. A group of records with the same information in the Control
Field is known as a Control Group. Valid entries for this field are:

Eotcy Refipitien
L1=L9 Control Llevel indicator assigned to field.
Blank No control level indicator assigned.

A Control Break occurs when a record containing a Control Field is read
and the information in that Control Field is different from the infor=-
mation in the same Control Field of the previous recordes When a Con-
trol Break occurss» the designated control level indicator turns ON»
along with all control level indicators lower than it. For example, if
control level indicator L5 is turned ON» L4» L3» L2, and L1 are also
automatically turned ON. Control Llevel indicator LO is always ON and
cannot be assigned to a Control Field.

Control level indicators are used to condition operations such as:

a. Calculations that must be performed when a Control Group
changes (totalss etce.)>»

b. Operations that must be performed on the first card of a new
Control Groups or

c. Summary punching or total printing that must be performed for
each Control Group.

The following rules must be observed when assigning control level
indicators:

a. The same control level indicator may be used in different rec=
ord types or files; however», the Control Fields associated
with that indicator must be of the same length and type.

(See figure 7=6).
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Figure 7=-6. Control Fields in
Two Record Types

Field names have no effect upon the control level indicator
assigned; therefore» Control Fields in different record types
may have both the same name and the same indicator assigned.

The total number of positions which may be assigned as Control
Fields within each record type is linited to a maximum of 255
characters.

Within one record types» Control Fields may overlap.

Numeric Control Fields are treated as though they have no
decimal positions.

For numeric Control Fields» only the digit portion of each
character is compared; thus», negative numbers are treated the
same as positive numbers.

ALL Control Fields with the same control level indicator are
considered numeric if any one of those fields is described as



numerice

Control levels need not be written in any special sequence>
and gaps are permitted in the control levels assigned.

Control Fields are initialized to hexadecimal 2€ros.

Total calculations and total output operations are bypassed
until the first cycle following a cycle in which a record
specifying Control Fields is selected. This prevents a Con=
trol Break from occurring the first time a record with Control
Fields is read (the input Control Fields would usually not be
equal to the value contained in the initialized Control
Fields).

SPLIT CONTROL FIELDS. If the same control level indicator is assigned
to more than one field within the same record types the Control Field

created

is known as a Split Control Field. All fields so designated

(those having the same control level within the same record type) are
combined by the program in the order specified in the Input Specifica=
tions and are treated as one Control Fields Split Control Fields

is illustrated below (see figure 7=7).
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Figure 7=7. Split Control Fields



The following special rules must be observed for Split Control Fields.

de

MATCHING

The same control level indicator may be used for Split Control
Fields in different record types if the field names used are
different. The length of various portions of a Split Control
Field in one record type may be different than the correspond-
ing portions in another record types; in fact» a Control Field
may be split in one record type but not in another. However,
the total length of the Control Fields (whether split or not)
must be the same in both record types.

If one portion of a Split Control Field is numerics, the entire
field is considered numerice.

Any one portion of a numeric Split Control Field may not
exceed 31 characters; howevers» the total length of all fields
assigned to one control level indicator (within each record
type) may be as great as 255 characters.

A mixture of packed and unpacked Control Fields is allowed.

No other specification lines may come between lines describing
Split Control Fields.

OR CHAINING FIELDS C(COLUMNS 61<62).

This field is used to indicate matching fields and sequence checking.
Valid entries are:

Eotcy Qefipition
Blank No matching is done.
M1=-M9 Matching to be performed when two or more INPUT or COM=

Matching
demand»

Ae

be

Matching
7=8).

BINED files specify matching fields. Sequence=checking
to be performed when only one INPUT or COMBINED file
specifies matching fields.

fields and sequence checking cannot be specified for chained»

or table files.e The entry in this field designates:

Matching fields and sequence checking when two or more INPUT
or COMBINED files specify the same matching field value
(M1=M9)» or

Sequence checking onlys» when only one INPUT or COMBINED file
specifies a matching field (M1=-M9).

fields and sequence checking is illustrated below (see figure



75 80

12 INPUT SPECIFICATIONS PROGRAM
PAGE OPTION IDENTIFICATION E[:D:[D
NUMBER RECORD IDENTIFYING INDICATOR PACKED MATCHING FIELDS OR CHAINING FIELDS
FORM TYPE SEQUENCE —l_] r_ STACKER SELECT —|_] DECIMAL POSITIONSy CONTROL LEVELy ] [ FIELD RECORD RELATION
RECORD IDENTIFICATION CODES FIELD
; 2 3 FIELD LOCATION INDICATORS
@ o 4
w w FIELD NAME
|16 | 18 BRI (VARIABLE S ﬁggo
LINE FILENAME posiTion|Z|a|& [posiTion|Z|a |5 |posiTion| 2| 0| FROM | TO NAME) wl8lo®
glnls EIN|% NIES 21223
z|o|o Z|G|o 21515 g5 N
3 slelr 1415 16]17ps ho 20]21 24)25(26/27p8 31[32(33{34 35 38394041 |42 |43 j4a 4748 s1fs2fs3 58169 60 61 62J63 6465 66]67 68|69 70|71 74
o] "PIRITY Yl Rl0| ICX W
of2[ I 1151 el \
o|3| |I A 0
oja| |I 31 a;
ofs| 1 loloINTIVITIS W
ole| |1 4| A3 oDIEIPIT]
o7 [1
ols] 1PM |71 aviel 1Adde [AXEM 8l iovd il /e Anlo 4a 7
IEIN S
SiTt Bl {ATENS|- | LIHE y il WITTW [THE] Fidk.y BRITW AN
o] [P [ [Rdlriy| imal7 BrEREER g cldvig! .| Re] \
T PR [ [P/ AelRine
12| |1 *
3] |'ISEICBMDRY 0 o Q
1|a| 1 L
15| |! 1 1151 REIGTID
APAE le] | [alof pilsiT]
17 | 1 Sf NTIER U
18 |* ) 3191 ImATJI®

Figure 7-8. Matching Fields and
Sequence Checking

MATCHING FIELDS. MATCHING field values allow comparison of records
from two or more input or combined files to determine when the records
match. As many fields as desired (even entire records) can be selected
for matchings and as many as nine different fields may be designated
as Match Fields (M1=M9). The matching record indicator (MR) will turn
ON whenever the Match Fields from a primary file are exactly the same
as the Match Fields from a secondary file. The matching field values
(M1=-M9) are used to specify which fields in each record are to be
matcheds, and cause MR to turn ON when a match occurs. M1=M9 are not
indicators; MR is used to condition those operations that should be
done only when records matche.

The following rules must be observed when assigning MATCHING field
values:

a. All Match Fields must be in the same sequence during input»,

because sequence checking is automatically done on all fields
designated as matching fields. A sequence error in any field

7=17



f.

will cause a program halt. When the system operator resumes
program operations the record in error is ignored and the next
record from the same file is read. Refer to "MSEQ"™ error,
appendix E.

At lLeast one record type from two files must have Match Fields
specified if the files are ever to be matched.

ALl fields given the same MATCHING field value (M1=-M9) must
be of the same length and type.

Overlapping of different Match Fields within one record type
is alloweds howevers, the total length of all Match Fields for
one record type must not exceed 255 characters.

The same number of Match Fields must be specified for all rec=
ords used in matching, and the same MATCHING field values must

be used for all types.

When more than one Match Field is designated for a record
types all fields specified are combined in order by ascending
sequence of MATCHING field values and are treated as one
contiguous Match Field.

Split Match Fields are not allowed; thuss, the same MATCHING
field value may not be used more than once in one record type.

Numeric Match Fields are treated as though they have no
decimal positions.

For numeric Match Fieldss» only the digit portion of each char-
acter is compared; thuss negative numbers are treated the same
as positive numbers.

ALl Match Fields with the same MATCHING field value are
considered numeric if any one of the fields is numerice.

When more than one MATCHING field value is used for matching
recordss» all Match Fields must match before the MR indicator

turns ON.

Field names have no effect upon the MATCHING field values
assigned; therefore, Match Fields in different record tynpes
may have both the same name and the same MATCHING field value

assigned.

Processing of matching records proceeds as follows:

Ae

When a record from the primary file matches a record from the
secondary files the primary file record is processed first.

When records do not matchs the record with the lowest (ascend=-
ing files) or highest (descending files) Match Field value is
processed firste.



Ce A record type which has no MATCHING field specification is
processed immediately after the record it followss and the MR
indicator is not turned ON. If such a record is the first one
in a files it is processed first (even if it is not in the
primary file).

d. Matching records allow the program to enter data from the
primary record into the matching secondary records since the
primary record is processed first. Transfer of data from sec=
ondary records into matching primary records may be done
through the use of look ahead fields.

SEQUENCE CHECKING.

MATCHING field values allow sequence checking of fields within one rec-
ord type when only one input or combined file specifies MATCHING
fields. As many as nine (M1-M9) fields within the record may be selec=
ted for sequence checking. MWhen a record is encountered which has a
field or fields out of sequences, the program will halt. When the sys-
tem operator resumes program operations the record in error is ignored
and the next record from the same file is read.

The following rules must be observed when assigning MATCHING field
values for sequence checking:

a. All fields designated for sequence checking must be in the
same orders either ascending or descending.

be When more than one field is designated for sequence checkings
all fields specified are combined in order by ascending
sequence of MATCHING field values and are treated as one
contiguous field.

ce Split sequence fields are not allowed; thuss the same MATCHING
field value may not be used more than once in the record.

de Numeric fields are treated as though they have no decimal
positions.

e. For numeric fields» only the digit portion of each character
is compared; thuss, negative numbers are treated the same as
positive numbers.

fo All sequence fields are considered numeric if any one of the
fields is numeric.

NOTE
Refer to appendix G for the use of this
field in IBM's RPG.

FIELD RECORD RELATION (COLUMNS 63=64).
The following rules should be observed when assigning field record
relation indicators.



a. ALl fields within each record type which specify field record
relations should be specified after those which do not.

b. Fields within one record type which specify the same field
record relation indicator may be entered in any order; how=
evers the most efficient data storage is obtained when they
are written as a group on specification lines following one
another.

c. All portions of a Split Control Field must be assigned the
same field record relation indicator and must be written as a
group on specification lines following one another.

If field record relation indicators are not to be assigned, this field
should be left blank (see figure 7=9). The acceptable entries are as
follows:

Eotcy Refipitigp

Blank No field record relations.

01=-99 Record identifying indicator assigned to a record type.
L1-L9 Control level indicator defined elsewhere.

MR Matching record indicator.

ur=-us External indicator defined elsewhere.

HO=H9 Hait indicator defined elsewhere.

RECORD IDENTIFYING INDICATORS (01=99). When several record types have
been defined in an OR relationshio,» all fields defined apply to all
record typese. In many casess howevers not all of the record types
defined have exactly the same fields. The FIELD RECORD RELATION field
allows the programmer to specify that some fields only apply to certain
record types and not to others. If the FIELD RECGRD RELATION field is
left blanks the associated field applies to all record types to which
it is subordinate. Howevers by placing the same entry found in the
RECORD IDENTIFYING INDICATOR field of one record type in the FIELD REC-
ORD RELATION field» the field is identified as applying only to the
corresponding record type.

CONTROL FIELDS and MATCH FIELDS may also be related to a particular
record type in an OR relationship by a FIELD RECORD RELATION field

entry.

When two CONTROL FIELDS or two MATCH FIELDS have the same control level
indicator or matching field values respectively» only one of the two
fields may have a field record relation indicator assigned. Thuss only
the specification with the field record relation indicator is used when
that indicator is ON; when none of the field record relation indicators
is ON» only the specification without any field record relation
indicator is used.
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Figure 7=9. Field Record Relation

CONTROL LEVEL (L1-L9) AND MATCHING RECORD (MR) INDICATORS. Certain
fields may only be used when a special conditions such as a ccntrol
break or matching recordss occurs. To indicate the condition under
which data will be accepted from a particular fields, the control Llevel
(L1-L9) or matching record (MR) indicator is used. Data from the
associated field will be accepted only when the specified indicator is
ON e

EXTERNAL INDICATORS (U1=U8). External indicators are used primarily to
condition files in the File Description Specifications (see columns 71=
72 = FILE CONDITION). Howevers, they may also be used to condition
fields even though file conditioning is not specifieds Data from the
associated field will be accepted only when the specified indicator is
ON. :

HALT INDICATORS (HO=H9). A halt indicator is used to associate a field
with a record type in an OR relationship which has the same halt
indicator specified in the RECORD IDENTIFYING INDICATOR field.

FIELD INDICATORS (COLUMNS 65=70).

This field is divided into three subfields to allow testing of a field
for a condition of plus (positive)s, minus (negative)s or zero. The
indicator specified turns ON if the condition tested is Trues and turns
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OFF if the condition tested is False. Thus, these indicators may be
used to condition certain calculation or output operations. Valid
entries are:

Eotcy Qefipitien

Blank No field indicators usede.
01-99 Field indicator.

HO=H9 Halt indicator.

The FIELD INDICATOR field is subdivided as described in the paragraphs
that follow. '

PLUS C(COLUMNS 65=66). Any valid indicator specified in this field will
turn ON if the corresponding data field is greater than zero (numeric
field only) or greater than blank (numeric or alphanumeric field).

MINUS (COLUMNS 67=68). Any valid indicator specified in this field
will turn ON if the corresponding data field is less than zero (numeric
field only) or less than blank (numeric or alphanumeric field).

ZERO OR BLANK C(COLUMNS 69=70). Any valid indicator specified in this
field will turn ON if the corresponding data field is zero (numeric
field only) or blank (numeric or alphanumeric field).

The following rules must be observed when assigning and using field
indicators:

a. All field indicators are OFF at the beginning of the programs
and remain OFF until the condition being tested is satisfied
on the input record just read.

b. A field may be assigned more than one indicator; howevers» only
the indicator specified for the condition with a true result
will be turned ON. ALl other indicators assigned to the field
will be turned OFF.

c. The state of a field indicator assigned to fields in different
record types is always determined by the last record selected.

de The state of a field indicator assigned to more than one field
within one record type is determined by the last field to
which it is assigned.

e. When different field indicators are assigned to fields in dif-
ferent record typess a field indicator will remain ON Cor OFF)
until another record of the same type is selected.

fe Indicators specified in the FIELD INDICATOR field may be
affected by the SETON or SETOF operatorse.



g. If a halt indicator specified in the FIELD INDICATOR field
turned ON as a result of the corresponding condition being
trues the program will halt gfter the input record which
caused it to turn ON has been completely processed.

NOT USED (COLUMNS 71=74).
This field is ignored by the compiler and should be Left blank.

PROGRAM IDENTIFICATION (COLUMNS 75=80).
Refer to secton 2 for a complete description.

is






SECTIGN 8

CALCULATION SPECIFICATIONS

GENERAL.

Calculation Specifications are used to describe the operations to be
performed on the data and to specify the order in which those opera-
tions are to be performed. Calculation Specifications are of three
typess which must appear in the following order:

a. Detail calculations.
be Total calculations.
c. Subroutinese.

Within each groupings operations are performed in the order in which
they are written. The Calculation Specifications coding form is
illustrated below (see figure 8-1).

Each specification line describes one operation» and is divided into
three functional parts:

a. Conditions under which the operation is to be performed
(columns 7=17).

bs The kind of operation to be performed and the data which is
be operated upon (columns 18=53).

c. Tests to be made upon the results of the operation (columns
54=59).

EIELD.QEEINIIIQNS.

The fields for the Calculation Specifications form are defined in the
text that follows.

PAGE C(COLUMNS 1=2).
Refer to section 2 for a complete descriptione.

LINE (COLUMNS 3=5).
Refer to section 2 for complete description.

FORM TYPE (COLUMN 6).
A C must appear in this field.

CONTROL LEVEL (COLUMNS 7=8).
The valid entries for this field are listed below and each entry is

described in the paragraphs that follow.

to
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fotcy

Blank

LO=L9

LR

SR

AN, OR

Defipition

Calculation operation is performed during every cycles
depending upon conditions specified in columns 9=17
(INDICATORS).

Calculation operation is performed only when the
designated control break occurs.

Calculation operation is performed after the last record
has been processed.

Calculation operation is part of a subroutine.

Establishes AND and OR relationship between lines of
indicators.

CONTROL .LEVEL INDICATORS (LO=L9). Control level indicators are used to
condition operations that are to occur only at a Control Break. If a

control level

indicator is specified in this fields» the operation

described on the same specification line is done only when the desig-
nated indicator is ON. When a Control Break for a certain level

occurss all

lower control level indicators also turn ON. Howevers when

a control level indicator used as a record identifying indicator turns
ON to indicate a specific record types» or when a control level indica=
tor is turned ON by a SETON operations all lower=level indicators

remain OFF.

The LO indicator remains ON during the entire program. If no other

control Llevel

indicators are assinned, but it is desired to perform

total calculation and total output operationss, the LO indicator may be
used to condition those operations. LO indicator coding is illustrated

below (see figure 8=2).

LAST RECORD INDICATOR (LR)e The LR indicator automatically turns ON
when the last record has been read and processed (all control level
indicators L1-L9 also turn ON). This indicator is used to condition
those operations that are to be performed at End=of=File.

SUBROUTINES (SR). The SR entry is not an indicators rather it is used
to indicate that the specification on the same line is part of a

subroutine.

ALl subroutine lines must be specified last.

AND/OR LINES (ANs OR). This field may also be used to specify that
lines of indicators are in an AND or OR relationship. There is no
limit to the number of AND or OR !lines which may be specified for each

operation.

The lLast Line of a group in an AND or OR relationship con=-

tains the Operation Code and all cperands. All previous lines in the
group must contain blanks in columns 18=59. The first lLine of a aroup
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Figure 8=2. LO Indicator

may contain an LO=-L9» LR» or SR entry if the entire group is condi-
tioned by a control level indicator or is part of a subroutine. AND/
OR relationship is illustrated below (see figure 8=3).

INDICATORS (COLUMNS 9=17).

This field is divided into three subfields such that up to three indi-
cators on each line may be specified to condition a calculation
operation. FEach subfield is divided into two parts, as follows:

a. NOT (one column).
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Figure 8=3. AND/OR Relationship

be INDICATOR (two columns).

The NOT portion is used to specify that the associated indicator must
be OFF in order for the operation to occur. If this condition is
desireds an N must be entered in the NOT position. Otherwises the NOT
portion must be left blanke.

The INDICATOR portion is used to specify the indicator to be tested for
QN (NOT = blank) or QEE (NOT = N). The following entries are allowed
in this portion of the INDICATORS field:

Eotcy Refinition
Blank Operation not conditioned by any indicator.
01-99 Operation conditioned by indicator used elsewhere in

the progranm.

L1=L9 Operation conditioned by control level indicator
previously assigned.

LR Operation conditioned by last record indicator.



Eotcy Defipition

MR Operation conditioned by matching record indicator.

HO=H9 Operation conditioned by halt indicator used
elsewhere in the program.

ul=-us Operation conditioned by external indicator
previously defined.

OA=0Gs 0OV Operation conditioned by overflow indicator
previously defined.

AlLL three indicators on one line are in an AND relationship. All indi-
cators on one lLine (or grouped lines)» plus the Control Level indicator
(if used) must be ON or OFF as specifieds, in order for the associated
operation to take place.

NUMERIC INDICATORS (01-99). The numeric indicators (01=99) may be used
as follows:

a. To condition calculation operations that are only to be per-
formed for specific input record types (record identifying
indicators).

b. To condition calculation operations that are only to be done
when an input field meets certain conditions (field
indicators).

c. To condition calculation operations according to the results
of previous operations in the Calculation Specifications
(resulting indicators).

CONTROL LEVEL INDICATORS (L1=L9). Control level indicators assigned in
the CONTROL LEVEL field (Input Specifications) or the RESULTING INDICA=-
TORS field (Calculation Specifications) may be used to condition opera=
tions that are to be performed only on the first record of a new
Control Group.

LAST RECORD INDICATOR (LR). The last record indicator is used to con-=
diticn operations that are to be performed at End-of=Job.

MATCHING RECORDS INDICATOR (MR). The matching records indicator is
used to condition operations that are to be performed only when

matching input records are found.
HALT INDICATORS (HO0=H9). Halt indicators previously assigned in the

FIELD INDICATORS field (Input Specifications) or the RESULTING INDICA-
TORS field (Calculation Specifications) may be used to condition
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operations that are to be performed only when an error condition
OCCUTSe

Since the program does not halt until gfter the record in error has
been completely processeds some operations must be prevented in order
to avoid erroneous results. By using the halt indicators in conjunc=
tion with a N in the NOT portion of the INDICATORS field» an operation
may be inhibited when the specified halt indicator is ON.

EXTERNAL INDICATORS (U1=U8). External indicators may be used to con-
dition operations that are to be performed only when the specified
indicator has been set at execution time. See FILE CONDITION field
(section 4) for complete description of external indicators.

OVERFLOW INDICATORS (0OA=0G» 0OV). Overflow indicators previously
assigned in the OVERFLOW INDICATOR field (File Description Specifica-
tions) may be used to condition operations that are to be performed
when the overflow Line on a printer file has been reached.

The following special rules must be observed in specifying indicators:

a. When a control level indicator (L1=L9) is used in the INDICA-
TORS field and not in the CONTROL LEVEL fields» the operation
conditioned by the designated indicator is performed only for
the record which caused the Control Break or any higher=Llevel
Control Break.

be All -operations conditioned by control level indicators speci-
fied in the CCNTROL LEVEL field are performed before those
conditioned by control level indicators specified in the
INDICATORS field.

ce If a control level indicator is specified in the CONTROL LEVEL
field and the matching record indicator (MR) is specified in
the INDICATORS fields MR indicates a matching condition in the
previous record (not the record just reads, which caused the
Control Break). After all operations conditioned by control
level indicators in the CONTROL LEVEL field are dones MR then
indicates the matching condition on the record just read.

FACTOR 1 (COLUMNS 18=27).
This field is used to supply the data to be operated upon by the
Operation Code specified in columns 28=32. Allowable entries are:
a. The name of any field previously defined.
be A literal Calphanumeric or numeric)e.
¢ce The name of a subroutine (BEGSR operation only).

de A table or array name (vector name)d.

e« The special names UDATE» UMONTH, UDAY» UYEAR» PAGE» PAGELl»
and PAGE2.



fo A label (TAG or ENDSR operation only).

Entries in this field must be left=justifieds and are dependent upon
the particular operation being specified (refer to appendix C).

OPERATION (COLUMNS 28=32).

This field is used to specify the proper Operation Code for the type of
operation to be performed using FACTOR 1 and FACTOR 2. The Operation
Code must be left=justified in the field.

Operations are performed in the order in which they appear on the Cal-=
culation Specifications sheet; howevers all operations conditioned by
control level indicators specified in the CONTROL LEVEL field (except
those which belong to subroutines) must appear after those operations
not conditioned by control level indicators.

Refer to appendix C for a complete List of Operation Codes and their
functions.

FACTOR 2 (COLUMNS 33=42).
This field is used to supply the data to be operated upon by the
Operation Code specified in columns 28=32. Allowable entries are:

a. The name of any field previously defined.

be A Lliteral (alphanumeric or numeric).

c. The name of a subroutine (EXSR operation only).
de A table or array name (vector name).

e. The special names UDATE», UMONTH» UDAY, UYEAR, PAGE» PAGEl» and
PAGE?2.

fo A label (GOTO operation only).
g. A filename (DEBUG» DSPLY» or FORCE operation only).

Entries in this field must be left=justified» and are dependent upon
the particular operation being specified (refer to appendix C).

RESULT FIELD (COLUMNS 43=48).

This field is used to name the fields vector» or vector element that
will be used to store the results of the operation specified. The use
of this field is dependent upon the particular operation being speci=
fied (refer to appendix C). Any fields vectors or vector element pre=
viously defined in the Input or Calculation Specifications may be used
as a RESULT FIELD.

Definition of a new field is also allowed» and is accomplished by enter=
ing a field name that has not been previously usede If a new field is
defineds the FIELD LENGTH and DECIMAL POSITIONS must also be declared
for that field.s The field name specified must be entered left=
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justified» must begin with an alphabetic character>» and may contain no
imbedded blanks or special characters.

FIELD LENGTH C(COLUMNS 49-51).

This field is used to specify the lLength of a result field that has not
been previously defined. Numeric fields are Llimited to a maximum
length of 31 characters, while alphanumeric fields may be as long as
255 characters. Allowable entries for this field are:

Eofcy Refipitien
Blank RESULT FIELD previously defined.
1=-255 RESULT FIELD length.

It is allowable to enter the length of a field that has been previ=
ously defined; howevers, the length and number of decimal positions
specified must be the same as that previously defined.

Entries in this field must be right=justified> and leading zeros are
optional.

DECIMAL POSITIONS (COLUMN 52).

This field is used to specify the number of positions to the right of
the implied decimal point in a numeric result fielde If the RESULT
FIELD is alphanumerics this field must be left blank. If the RESULT
FIELD is a numeric field which has been previously defined» an entry
is optional. If an entry is mades however» it must agree with the
previous entry specified for the field. The valid entries are:

Eotcy Refipitieon

Blank Alphanumeric field C(or numeric field previously
defined).

0-9 Number of decimal positions in a numeric field.

Previously undefined numeric result fields must have the number of dec=
imal positions specifieds if the field only contains integral values»
a 0 should be entered to indicate no decimal positions.

The number of decimal positions specified must not exceed the length of
the RESULT FIELD» as specified by the FIELD LENGTH entry.

HALF ADJUST (COLUMN 53).
This field is used to indicate whether or not the contents of the

RESULT FIELD are to be rounded. Rounding is accomplished by adding 5
(or =5 for negative values) to the digit to the right of the last deci-
mal position (as specified by the DECIMAL POSITIONS entry). Then all
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digits to the right of the last decimal position are dropped. Valid
entries for this field are:

Eotcy RQefipitien
Blank Do not half adjust
H Half adjust.

Entries in this field are only allowable for numeric result fields.

RESULTING INDICATORS (COLUMNS 54=59).
This field may be used for the following purposes:

a. To test the value of the RESULT FIELD after an arithmetic
operation.

be To check the result of a CHAIN or READ operation.
c. To check the result of a COMP, LOKUP, or TESTZ operation.

de To specify the indicators that are to be set by a SETON or
SETOF operation.

Valid entries for this field are:

Eotfcy Qefipitign

01-99 Any numeric indicatore.

L1-L9 Any control level indicator.
LR Last record indicator.

HO=H9 Any halt indicator.

DA=0G» OV Any overflow indicatore.

Examples of Resulting indicators are illustrated below (see figure
8=4). This figure can be used in conjunction with the text that
follows.
NOTE

Resulting Indicators may not be speci=-

fied when the RESULT field is an array

name. The only exception being a

look=up operation.

ARITHMETIC RESULTS. The arithmetic results of this field are described
in the paragraphs that followe

Blus.(Columpns.242221)s

Any indicator entered in this field will be turned ON if the result of
an arithmetic operation is positive.
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Mious.(Columns.2622Z2s
Any indicator entered in this field will be turned ON if the result of

an arithmetic operation is neqative.

Zeco.fColumns_ 282292

Any indicator entered in this field will be turned ON if the result of
an arithmetic operation is zero.

COMP OPERATION RESULTS. The COMP results for this field are described
in the paragraphs that follow.

High_€Columns_.24:232),
Any indicator entered in this field will be turned ON if FACTOR 1 is

greater than FACTOR, 2

Low.(Columns.26=272s
Any indicator entered in this field will be turned ON if FACTOR 1 is

less than FACTOR 2.

Eogual_(Colympns.28:2292.s
Any indicator entered in this field will be turned ON if FACTOR 1 is

equal to FACTOR 2.

LOKUP OPERATION RESULTS. The results for LOKUP operation are described
in the text that follows.

High.CColumns.242222
Any indicator entered in this field will be turned ON if FACTOR 2 is

greater than FACTOR 1.

Low_CColumns.26=2Z2s
Any indicator entered in this field will be turned ON if FACTOR 2 is

less than FACTOR 1.

Eoual_(Columpns.28:2292.
Any indicator entered in this field will be turned ON if FACTOR 2 is

equal to FACTOR 1.

CHAIN OPERATION RESULTS. An entry is not required in these fields.
Howevers, if the desired record is not found and subsequent operations
assume that it wass» erroneous results may occur.

If an indicator is specified in columns 54-55 and the desired record is
not founds» the specified indicator will turn ON. No output is permit=
ted to a chained update file when the record is not founds unless a
record is to be added.

NOTE
Columns 56=57 should be left blank;
howevers it gay contain an entry, which
pysi be the same entry as in columns
54=55., Columns 58=59 must be blank.



READ OPERATION RESULTS. An indicator should be specified in columns
58=59, if nots» an End=of=File condition will cause the program to be
discontinued. If End=of=File is reached and an indicator is specified,
that indicator will be turned ON. Any subsequent attempts to READ from
the same file will cause the program to be discontinued.

TESTZ OPERATION RESULTS. The results of TESTZ Operation are describhed
in the text that follows.

Blus.(Columns.242222as.-

Any indicator entered in this field will be turned ON if the character
under test is A=I or &.

Miopus.(Columpns.26z272s
Any indicator entered in this field will be turned ON if the character

under test is J=R or =.

Zeco_fColumns.282222a
Any indicator entered in this field will be turned ON if the character

under test is anything other than A=R», &» or =.

SETON AND SETOF OPERATIONS. Up to three indicators may be turned ON
(SETON) or OFF (SETOF) on one specification line. The following rules
must be observed when using the SETON and SETOF operations:

a. The following indicators may not be specified for either
operation: 1P» MR, LO» or Ul=US8.

b. Setting a control level indicator (L1=L9) ON or OFF does not
affect any other control Llevel indicator.

c. All control level and record identifying operations are auto-
matically turned OFF after detail output operaticns are
completeds regardless of any previous SETON or SETOF
operations.

de If any halt indicators (HO=H9) are set ON and are not turned
OFF before the detail output operations finish, the program
will halt.

e. If the LR indicator is turned ON by a SETON operation which is
conditioned by a control level indicator (columns 7=8 on
Calculation Specifications sheet), the program will stop after
all total output operations are completed. If the LR indica-
tor is turned ON by a SETON operation not conditioned by a
control level indicators the program stops after the next
total output operation is completed.

COMMENTS (COLUMNS 60=74).
This field is available for inclusion of comments and documentary
remarkss and may contain any valid EBCDIC characters.



PROGRAM IDENTIFICATION (COLUMNS 75=80).
Refer to section 2 for a complete description.



SECTION 9

OQUTPUT=FORMAT SPECIFICATIONS

GENERAL.

Qutput=Format Specifications describe the records within each file and
fields within each record to be used as output from the program. There
are two types of Output=Format Specificationss as follows:

a. Record type descriptions (columns 7=31) which define the vari-
ous output records and their relationship to other records in
the file.

be Field descriptions (columns 23=74) which define each field
within the records.

Field description entries must start one line below the associated
record type descriptions.

The standard Output=Format Specification form is illustrated below (see
figure 9-1).

EIELD_QEEINIIIQNS,

The fields for the Output=Format Specifications form are defined in the
text that follows.

PAGE (COLUMNS 1-=2).
Refer to section 2 for complete description.

LINE CCOLUMNS 3=5).
Refer to section 2 for complete description.

FORM TYPE (COLUMN 6).
An alpha "0"™ must appear in this field.

FILENAME (COLUMNS 7=14).

This field is used to identify the file to which the subsequent record
type and field description entries belong. The file specified must
have been previously described on the File Description Specifications
form. Every output file described in the File Description Specifica-
tions must also be described on the Output=Format Specifications

forme.

TYPE (COLUMN 15).
This field is used to specify the type of output record to be written.
These records contain such information as:

a. Heading records contain such information as page headings.

b Detail records usually contain some type of data obtained
directly from input records and calculation operations.
Detail records are written once during every cycles, depending
upon conditioning indicators.

ce Total records usually contain totals accumulated from a group
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of input records. Total records are written only during
cycles in which a control break occurss» depending upon
conditioning indicators.

de Exception records are written during calculation times through
use of the EXCPT operation code.

Valid entries for this field are:

Eotry Qefipition

H Heading records.

D Detail records.

T Total recordss.

E Exception records (wWwritten during calculation time).

If an update file has total output specifieds the record updated will
be the last record read (i.e.» the record that caused the Control
Break). Exception records may not be specified for a combined file.

Specification Lines should be written in one of the following ways:

a. Code the output records for each file in this order: heading,»
details» totals and exceptions or

be Code all heading records for all files» then all detail rec-
ords for all files» and so forthe This method is preferred,
and generates more efficient code.

RECORD ADDITION (COLUMNS 16-18).
If a record is to be added to an inputs outputs, or update file (disk
files only)» the word ADD must be entered in these columns.

STACKER SELECT/FETCH OVERFLOW (COLUMN 16).
This field may be used to specify:

a. The stacker into which the output card is to be placed after
being puncheds or

be That the overflow routine can be invoked at this point for a
printer file.

Valid entries for this field are:

Eotfcy Qefipitico
Blank Cards automatically go to default stacker.
numeric entry Stacker into which card type is stacked.
F Fetch overflow (printer files only).



STACKER SELECT. Only card output or combined files may be stacker
selected. Output files may be stacker selected only in the Output-
Format Specifications; combined files may be stacker selected either in
the Input or Output=Format Specifications. If a combined file is
stacker selected in both the Input and Output=Format Specificationss
the Output=-Format stacker specification overrides the stacker specified
in the Input Specifications.

Stacker selection on the basis of matching records should only be spec-
ified for detail output liness because the MR indicator is on only at
detail output time to signal the matching status. Record types identi=
fied by OR lines may be stacker selected for a special stacker by an
entry in this fields however, if the STACKER SELECT field entry is left
blanks the card type selected by the OR line will go to the default
stacker. AND lines may not have an entry in STACKER SELECT.

At execution times» any record types specifying a stacker number higher
than that available on the device being used will go to the default

stacker.

FETCH OVERFLOW. When the overflow line has been sensed on a printer
files the following actions take place:

a. All remaining detail lines in the current program cycle are
printed.,

be All remaining total lines in the current program cycle are
priﬂted.

c. All Llines conditioned by an overflow indicator are printed
(total firsts, then detail).

de Forms advance to the next page if a skip to top=of=page has
been specified in one of the total or detail overflow lines.

If> howevers it is desired to print overflow lines ahead of the usual
times a fetch overflow routine may be specified.s This may be initiated
any time after the overflow line has been reached. When overflow is
caused in this manners» the following actions take place:

a. All total lines conditioned by the overflow indicator are
printed.

be Forms advance to the next page if a skip to top=of=page has
been specified in a total line conditioned by an overflow
indicator.

c. Heading lines conditioned by the overflow indicator are
printed.

de The line that fetched the overflow routine is printed.

e« Any detail and/or total lines left to be printed in the
current program cycle are printed.



The overflow routine that is fetched does not automatically cause forms
to advance. A skip to top=-of=page must also be specified on a Lline
conditioned by the overflow indicator.

Fetched overflow can be specified for any detail, total», or exception
lines except those conditioned by an overflow indicator.

SPACE (COLUMNS 17=-18).

This field is used to specify forms spacing for printer output files.
It is divided into two subfields such that spacing BEFORE or AFTER
printing may be specified. If both fields (SPACE and SKIP) are blank,
single spacing after printing is assumed.

NOTE
If gpy of the four subfields contains an
entrys, all desired skipping and spacing
should be specified.

Valid entries for this field are:

Eotry Qefipition
Blank Single space.
0 Space suppresse.
1-9 Space 1=9 liness as specified.

SKIP (COLUMNS 19=22).

This field is used to specify forms skipping for printer output files.
It is divided into two subfields such that skipping BEFORE or AFTER
printing may be specifieds Valid entries for this field are:

fotcy RQefipitien

0=99 Line number for skip = 0=99.
AO=A9 Line number for skip = 100=-109.
B0=B2 Line number for skip = 110-112.

A skip entry must not be greater than the line number of the overflow
line as specified in the Line Counter Specifications.

If both skipping and spacing are specified on the same line, the
following order is used:

a. SKIP BEFORE.
b. SPACE BEFORE.
c. SKIP AFTER.
d. SPACE AFTER.



Spacing to or beyond the overflow line causes the overflow indicator to
turn ON. Howevers skipping beyond the overflow lLine to a Lline on the
next page does not cause the overflow indicator to turn ON.

Skipping and spacing AFTER printing is more efficient than skipping and
spacing BEFORE printing.

Different SPACE and SKIP entries may be specified for OR lines; how=
evers» if these entries are blank for an OR lines spacing and skipping
is done according to the specifications on the preceding line.

NOTE
Refer to appendix G for the use of this
field in IBM*'s RPG.

OUTPUT INDICATORS (COLUMNS 23-31).

This field is divided into three subfields such that up to three indi-
cators on each line may be specified to condition an output operation.
Each subfield is divided into two partss as follows:

a. NOT Cone column).
be INDICATOR (two columns)e.

The NOT portion is used to specify that the associated indicator must
be OFF in order for the operation to occure. If this condition is
desireds» an N must be entered in the NOT portion. Otherwise» the NOT
portion must be Lleft blank.

The INDICATOR portion is used to specify the indicator to be tested for
ON (NOT = blank) or OFF (NOT = N). The following entries are allowed
in this portion of the INDICATORS field:

fotcy Refinition
Blank Operation not conditioned by any indicator.
01=99 Operation conditioned by indicator used elsewhere

in the program.

LO=-L?9 Operation condition by control level indicator
previously assigned.

LR Operation conditioned by last record indicator.
MR Operation conditioned by matching record indicator.
HO=H9 Operation conditioned by halt indicator used

elsewhere in the program.

ui-us Operation conditioned by external indicator
previously set.



Entry Defipitionp

0A=0G» QV Operation conditioned by overflow indicator
previously set.

1P Operation conditioned by first page indicator.

ALl three indicators on one lLine are in an AND relationship. All
indicators on one line (or grouped lines) must be ON or CFF as speci=
fied in order for the associated operation to take place. At least
one of the indicators specified for an output operation must be
positive (i.e.» NOT entry left blank).

An indicator specified on the line describing the record type wiltl con=-
dition the entire output record. An indicator used to condition a
field within the record is placed on the same line as the field
descripticn (see figure 9=2).
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Figure 9=2. QOutput Indicators

NUMERIC INDICATORS (01=99). The numeric indicators (01=99) may be used
as follows:
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a. To condition output operations that are only to be performed
for specific input record types (record identifying
indicators).

b. To condition output operations that are to be dcne when an
input field meets certain conditions (field indicators), or

c. To condition output operations according to the results of
previous operations in the Calculation Specifications
(resulting indicators).

CONTROL LEVEL INDICATORS (LO=L9). Control level indicators may be used
to condition output operations that are to be performed only on the
first record of a new Control Groupe.

The LO indicator remains ON during the entire proaram. If no other
control level indicators are assianeds but it is desired to perform
total calculation and total output operationss the LO indicator may be
used to condition those operations.

LAST RECORD INDICATOR (LR). The last record indicator is used to
condition output operations that are to be performed at End=of=Job.

MATCHING RECORDS INDICATOR (MR). The matching records indicator is
used to condition output operations that are to be performed only when

matching input records are found.

HALT INDICATORS (HO=H9). Halt indicators previously assigned in the
FIELD INDICATORS field (Input Specifications) or the RESULTING INDICA-
TORS field (Calculation Specifications) may be used to condition output
operations that are to te performed only when an error condition

OCCUTrSe.

Since the program does not halt until gfter the record in error has
been completely processeds some operations must be prevented in order
to avoid erroneous output. By using halt indicators in conjunction
with a N in the NOT portion of the INDICATORS fields an operation may
be inhibited when the specified halt indicator is ON.

EXTERNAL INDICATORS (U1=U8). If an output file specified conditioning

by an external indicator in the File Description Specifications (EXTER=
NAL INDICATORS field)» every output record described for the file must

be conditioned by the same external indicator.

OVERFLOW INDICATORS (0OA=0Gs 0OV). Overflow indicators previously
assigned in the OVERFLOW INDICATOR field (File Description Specifica=
tions) may be used to condition output operations that are to be
performed when the overflow line on a printer file has been reached.

Overflow indicators which have not been previously assigned in the File
Description Specifications (except OF and OVs which are compiler=
defined) may not be used in the Output=Format Specifications. Forms
advancing at End-of=Page are handled automatically if no overflow indi=
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cators are assigned to the file. Any specification line not condi=
tioned by an overflow indicator which designates a skip to the next
page turns OFF all overflow indicators before the skip takes place.

No more than one overflow indicator may be associated with a group of
output indicators in an AND or OR relationship, and it must be the same
indicator assigned to the file in the File Description Specifications.

FIRST PAGE INDICATOR (1P). The first page indicator is used to allow
printing of heading information on the first page of a printer output
file. In conjunction with an overflow indicator in an OR relationship»
it may be used to allow printing of the same heading information on all
pages. The use of the 1P indicator is illustrated below (see figure

9=3).
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Figure 9-3. 1P Indicator

The first page indicator can be used only to condition heading or
detail tiness and cannot be specified for total or exception lines.

AND/OR LINES. If it is necessary to specify more than three indicators
to condition an output operations, an AND line may be used. The word
AND must be entered in columns 14=16» and the additional indicators
entered in their respective fields. The conditions specified for all
indicators in an AND relationship must be met before the associated
output operation will take place.



OR lines (OR in columns 14=15) may be used to aroup indicators such
that only one of the conditions specified must be met for the associa-
ted output operation to take place. Both AND and OR lines may be used
together to condition an output record (but not a field). A maximum of
three indicators in an AND relationship (on one Lline) may be used to
condition a fields See Figure 9=2 for an example of the usage of AND
and OR lines.

There is no Llimit to the number of AND or OR lines which may be
specified.

VARIABLE NAME (COLUMNS 32=37).

This field is used to assign an identifier (name) to an output data
fielde The identifier used must have previously been defined in the
Input Specifications (VARIABLE NAME field), the Extension Specifica~-
tions (VECTOR NAME field)s» or the Calculation Sgecifications (RESULT
FIELD field). Also» certain special names may be usede A separate
line must be used for each field description. Fields may be listed in
any order within each record type, since their location is determined
by the entry in the END POSITION field. If fields overlaps» only the
last field specified appears in the output record.

SPECIAL WORDS. The following special words are reserved for use as
variable names:

PAGE
PAGE1
PAGE?2
UDATE
UMONTH
UDAY
UYEAR
*PLACE
*PRINT

Each special word has a specifically defined usages» as described below:

Bage.Eields.(PAGE..RAGELlz.30d.BAGER)s

I1f page numbering is to be done on outputs the special word PAGE (or
PAGEls» PAGE2 for two more printer files) is used to indicate that page
numbering is to be done automatically. When a PAGE field is named in
this field without being previously defined in the Input or Calculation
Specificationss, it is assumed to be four characters in length with no
decimal positions. On outputs, leading zeros are suppressed and the
sign (if negative) is printed in the rightmost position unless an edit
word or edit code is specified.

The page number begins at one (unless otherwise specified)» and is
automatically incremented by one for each new page.

The page number may be reset at any point during the program by setting
the PAGE field to zero before it is printed (see Figure 9=4). This may
be accomplished in two ways:



a. Use the BLANK AFTER specification to cause the field to be
cleared to zero after printings or

b. Assign an OUTPUT INDICATOR to the PAGE field. If the indica=-
tor is ON» the field will be set to zero before normal
incrementation takes place.
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Figure 9=4. PAGE Specification

The same PAGE entry (PAGE» PAGE1ls or PAGE2) must not be used for two
different output files.

RQate_Eields. CUDAIE. UMOUNIHz_ URAYz.a0nd.VYEAR).

Four special words allow the program to obtain the current value of the
date as maintained by the MCP. Refer to Section 7 = VARIABLE NAME
field for rules applying to date fields.

*PLACE.Segcifigation.
The special word *PLACE allows writing of the same field or fields in

more than one place in an output record without having to specify the
field names and end positions more than once. The designated fields
are written in the same relative positions ending in the position
specified for the *PLACE entry. It is possible to obtain the same
results in two ways (see Figure 9=5):

a. Define each field and its corresponding end position for every
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time it is to appear in the output recordss» or

b Use the special word *PLACE.

75 80
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Figure 9=5. *PLACE Specification

Both methods will produce identical resultss, but use of the *PLACE
entry saves extra coding.

The following rules must be observed when using the *PLACE
specification:

a. All fields within the record type written above the *PLACE
entry are repeated according to the *PLACE specification, not
just the one line above.

b. An end position must be given for every *PLACE specification.

c. An additional *PLACE entry (on a separate line) must be used
every time the fields are to be repeated.

*PRINI.Specifications
The special word *PRINT is used to cause card interpreting after punch=

ing (for those peripheral devices so equipped)e Printing is done at
the top of the cards in the same column positions as the fields are
punched. The *PRINT specification may be used only once for each rec=
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ord and must appear after all fields on the card which are to be print=
ed. The *PRINT specification may be conditioned by indicators in

the OUTPUT INDICATORS fields all other fields must be left blank (see
figure 9=6).

75 80
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Figure 9=6. *PRINT Specification

EDIT CODES (COLUMN 38).

This field is used to specify editing of a numeric output field. Cer=-
tain editing operations have been provideds for which it is not neces=
sary to write an edit word. These operations (and their corresponding
edit codes) are summarized in the EDIT CODES table on the Output=Format
Specifications sheet.

Only numeric fields may be edited, and if an edit code is specifieds
the CONSTANT OR EDIT WORD field must be left blanks howevers if check
protect or floating dollar sign is requireds, enter *'*' or '3$',
respectivelys, in columns 45=47.

BLANK AFTER (COLUMN 39).

This field is used to specify that a field is to be reset after the
output operation is finished. Alphanumeric fields will be cleared to
blanks and numeric fields will be cleared to zeros. Valid entries for
this field are:



Eotry Qefipiticn
Blank Field is not to be cleared.

B Field is to be cleared after the output operation is
complete.

END POSITION (COLUMNS 40=43).

This field is used to specify the location of a field within an output
record. Only the location of the rightmost position is specified; the
number of positions to the left of that Llocation is determined by the
length specified previously for the field. Space must also be left to
allow for any editing symbols (edit codes or edit words) that may be
entered.

To print fields on a card in a position other than the one assigned by
using the *PRINT specification, code an asterisk in column 40. The
*PRINT specification interprets the cards exactly as punched; howevers
this is not always desirable. To print the fields in positions other
than would be assigned by the *PRINT specification:

a. Enter the field name to be printed in the VARIABLE NAME field,
and

be Enter an asterisk in column 40, and

c. Enter the end position for the field in columns 41=-43 (limited
to a maximum of 96).

ALL lines with an asterisk in column 40 should follow all Llines
specifying punching only and all *PRINT lines for each record.

PACKED (COLUMN 44).

This field is used to specify that an output field will be written in
packed decimal format. Packed decimal fields cannot be printed. Valid
entries for this field are:

Eotcy Refipitien

Blank Field is to be written in alphanumeric or unpacked
decimal format.

P Field is to be written in packed decimal format.

This field must be blank if an asterisk appears in column 40 of the
same specification Line or for fields that precede *PRINT for a card
file or *PLACE for a printer file.



CONSTANT OR EDIT WORD (COLUMNS 45=70).
Constants or Edit Words are entered in this field. A description of
each is provided in the text that follows.

CONSTANTS. Constants are literals usually used for such things as page
headingss and contain information that is not changed by any opera-
tions. Constants will appear exactly as written in the output record,
in the position specified. The following rules must be observed when
forming constants:

a. The VARIABLE NAME entry must be left blank.

bs Constants must be left=justified» enclosed in apostrophes, and
no more than 24 characters in length.

c. If an apostrophe is to appear in the constants two consecutive
apostrophes must be coded.

d. Numeric data may be used as a constants but must still be
enclosed in apostrophese.

Some samples of output constants are illustrated below (see figure
9=7).
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Figure 9=7. QOutput Constants

EDIT WORDS. Edit words are used instead of an edit code (see column
38 = EDIT CODE) when a special edit format is desireds The following
rules must be observed when forming edit words:

ae The VARIABLE NAME entry must not be blank.

b. Edit words must be left=justified» enclosed in apostrophes,
and no more than 24 characters in length.
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Table 9=1 provides the field values and edited values for the FIELD

NAMES in figure 9=8.

Table 9-1

Field Values and Edited Values

for FIELD NAMES

in Figure 9=38

Field Name Field Value Edited Field
FIELDI1 00011 bbh11
FIELD?2 00124 $bbl.24
FIELD3 01439 b$14.39
FIELD4 00974 E*x*x9,74

NOT USED (COLUMNS 71=74).

This field is ignored by the compiler and should be left blank.

PROGRAM IDENTIFICATION (COLUMNS 75=80).

Refer to section 2 for a complete description.






SECTION 10

DOLLAR CARD SPECIFICATIONS

GENERAL.

Dollar Card Specifications allow the RPG Compiler or Translator to
accommodate various extensions to other manufacturers RPG and RPG II
languagess, which cannot be handled on the other specification forms.
Dollar Cards also allow certain compiler=control options to be set or
reset during compilatione.

Dollar Cards may appear anywhere within the source decks as required.
The standard Dollar Card Specifications form is illustrated below (see
figure 10-1).

FIELD DEFINITIONS.
The fields for the Dollar Card Specifications form are described in the

text that follows.

PAGE (COLUMNS 1=-2).
Refer to section 2 for a complete description.

LINE (COLUMNS 3=5).
Refer to section 2 for a complete description.

FORM TYPE (COLUMN 6).
This field may be left blank or contain the form type to align with
the associated form that the $ option was inserted in.

$ OPTION (COLUMN 7).
A % must appear in this field.

NOT (COLUMN 8).

This field is used to specify that the option entered in the KEY WORD
field is set ON (NOT = blank) or OFF (NOT = N). Certain options cannot
be turned OFF; these are indicated under the KEY WORD entry
description. Valid entries for this field are:
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Dollar Card Specifications

Figure 10-1.
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Eotry Qefipition

Blank Specified option is "set".
N Specified option is "reset".

KEY WORD (COLUMNS 9-14).

This field is used to name the option to be set or reset (according to
entry in NOT field). The option name must be entered left=justified in
the field. Options fall into two categories: RPG extensionss» and
comiler=-directing options.

B 1700 RPG EXTENSIONS. The following options may appear only within
the file description specifications» and must immediately precede the
specification lLine describing the file to which they apply.

NOTE
None of the following operations may be
"reset"™.

a. PACKID = specifies the pack name of a disk file. Similar to
$ FAMILY and % FILEID. Default of blank name and MCP assumes
systems pack. This entry should be included to insure correct
handling of Files by MCP.

be FAMILY = specifies the external family name (MFID) associ=-
ated with the file. The VALUE field contains the name (one to
10 characters left=justified).

ce FILEID = specifies the external file identification (FID)
associated with the file. The VALUE field contains the name
(one to 10 characterss left=justified).

NOTE
The internal name of each file is the 7=
character filename assigned in the File
Description Specifications. In the
absence of FAMILY or FILEID specifica=
tions» the internal name will become the
family name and with the addition of the
File ID the external name will become
the internal name/FILEID.

de AREAS = specifies the maximum number of areas to be allo-
cated for the file (disk files only). The VALUE field con-
tains an integral value (1 tc 40» right=justified» leading
zeros optional). The default value assigned is 40, unless
specified otherwise.

e+« RPERA = specifies the maximum number of logical records that
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will be written in each disk area. The VALUE field contains
an integral value (right-justified» leading zeros optional).
The default value assigned is 500 unless specified otherwise.

OPEN = explicit open allows for all files to be opened at
BOJ. Default is an implicit open (when files are actually
called for).

CLOSE = explicit close allows all input serial files to
remain opened until End=of=Job. Default is the Implicit Close
(files close at End=of=File).

AAOPEN = is a file time option used to set a bit in the
MCP File Parameter Block and allocate all disk space areas at
the beginning of the programe.

ONEPAK = specifies that this particular file must be
contained on gpg Disk.

CYL - allocates file areas starting on an integral cylinder
boundary.

DRIVE = allocates a physical drive to that particular file.
Not related to PACKID. Value field (CC24) must be 0=15.
Option may not be reset.

REFORM = input and update disk files are assumed to have the
block and record length declared on the file header unless the
$ REFORM option is used. However» on input or update chained
indexed file specifications "data keys in core™ option, it may
be desirable to also use $ REFORM to indicate to the compiler
that it may juggle the blocking factor to optimize the speed
of chaining. Under this condition, the blocking=record=length
specified on the File Description Specifications must be the
same as when the file was outputted. This combination will
produce the fastest chairing possible.

COMPILER=-DIRECTING OPTIONS. The following options may appear anywhere
within the 8 1700 RPG Source Program» and direct the compiler to per=
form specific functions. AllL of the following options (with the
exception of SEG) may be "reset".

10=4
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LIST = specifies that the compiler produce a single=spaced
listing of source inputs together with applicable error or
warning messages. This option is "set"™ by default; resetting
it will not suppress error or warning messages. The listing
triple spaces each time form type (CC 6) changes and adds a
single space before error or warning messages.

LOGIC = specifies that the compiler produce a single-spaced
listing of each source specification Line followed immediately
by an intermediate code used to generate COBOL=S=Code. The
listing is produced after the NAMES listing (if the NAMES
option is set)s, and does not include addresses or bit



configurations, but only the opcodes and logical operands of
the program.

Ce MAP = specifies that the compiler produce a single=spaced
listing detailing the program®'s memory utilization. The MAP
listing is produced after the LOGIC listing (if the LOGIC
option is set).

de NAMES = specifies that the compiler is to produce a single=-
spaced listing of all assigned indicatorss, filenamess and
field names. The attributes associated with each file and
field are also listed. The NAMES listing is produced immedi=-
ately after the normal source input listing.

e« RSIGN = indicates to the compiler, the location of the sign
in numeric data items. When set» all signs are assumed to be
in the low=order (rightmost) position of the field’ when
resets» all signs are assumed to be in the high=order (left-
most) position of the field. This option may be set and reset
at different points in the Input and Output=Format Specifica=-
tionss allowing different fields to have different sign posi-
tions. If this option is useds, it will override the SIGN
POSITION specified in the Control Card Specifications.

fo NRSIGN = resets RSIGN option.

g SEG = orders the compiler to begin placing code in an over=
layable segments identified by the integer in the VALUE field
(right=justifieds between 0 and 7, inclusive). Segmentation
is done automatically by the compiler» so that this option is
used only if the user wishes to vary the compiler~determined
segmentation. Up to eight overlayable segments may be
generated.

he SUPR = specifies that the compiler is to suppress all
warning messages (not error messages).

ie XMAP = specifies that the compiler print a single=spaced
listing of all the code generateds complete with actual bit
configurations and addresses. Combined with the listing pro=-
duced by the LOGIC options complete information about the gen=
erated code of the program is available. The XMAP listing is
produced after the MAP listing (if the MAP option is set).

VALUE (COLUMNS 15=24).

This field is used to specify a value to be associated with the option
entered in the KEY WORD field. Not all options require a value’; those
that do are so designated in the individual descriptions of each option
(KEY WORD field).

ALl alphanumeric values must be entered left=justified in the VALUE

fielde ALl numeric values must be entered right=justified in the VALUE
fields leading zeros are optional.
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COMMENTS (COLUMNS 25=74).
This field is available for inclusion of comments and documentary

remarkss and may contain any valid EBCDIC characters.

PROGRAM IDENTIFICATION (COLUMNS 75=80).
Refer to section 2 for a complete description.
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SECTION 11

COMPILER OPERATION

GENERAL.

The Burroughs RPG Compiler is an integral part of the small systems
software system. It is treated in many respects as merely another pro-
gram to be executed and can be multiprogrammed with other programs, or
with itself.

SQURCE.INBUI.
An input card file Labeled "RPG/CARD" is the only source required by

the compiler. All source input must be punched in the EBCDIC character
set. The source program may be read from a device other than cards»
through use of label equation (the FILE Card).

CONTROL CARD SYNTAX.
The format of the compiler control cards is as follows:

[ V]

[ { SYNIAX }]
COMBILE program=-name WITH RRG | FORS LIBRARY
SAVE

2 CHABRGE charge=number

[ V)

MEMQBY memory=size

[ 2V]

PRIQRIIY priority=number

| 2V]

(BBG) EILE internal=file-name = external=file-name file~=
attributes

program=-name EILE internal=file=name = external=file-name
file=attributes

[ V]

o

RAIA REGZCARD

source specification cards

| V]

Enp

{DAIA }BEG&MEQIQB]
DAIAB

{compile-time table cards]

| —
[ 2%)

2 g0

AlLL of the above control cards are fully discussed in the Software
Operational Guide.

NOTE
If the input file has been label=equated
to a device other than a card readers
the DATA Card and the source specifica-
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tion cards will not be part of the
call=out deck.

The following sample deck should be used to compile a source program
contained in punched cards to library:

? COMPILE PROGRAM/TEST1 WITH RPG LIBRARY
? CHARGE 12345
? DATA RPG/CARD
source specification cards
? END

The following sample deck could be used to compile a source program
contained on magnetic tape for syntax:

? COMPILE PROG2 RPG SYNTAX
? RPG FILE SOURCE = RPG/SOURCE MAGTAPE
? END

VECTGR FILE INPUT.
The vector input files consist of compile=time and execution=time
vector filess» both of which are described in the text that follows.

COMPILE-TIME VECTOR FILES. If the program requires table or array
files to be included during compilation, the compiler requires an input
card file labeled "RPG/VECTOR". This file may be input from a medium
other than cardss through use of lLabel equaticn (the FILE Card). Card
input may be punched in either the BCL or EBCDIC character set.

Vector files must be entered in the same order as specified in the
Extension Specificationss and each file must contain gxagtly the number
of records specifieds No separators define the end of one vector and
the beginning of the next’; records are read into one vector until that
vector is fulls then filling of the next vector is begun from

subsequent recordse.

The following sample deck could be used to compile a source program
(with compile=time vector input) contained on cards to library:

? COMPILE TESTER/RPG PROGRAM WITH RPG FOR LIBRARY
? DATA RPG/CARD
source specification cards
? END
? DATA RPG/VECTOR
table file cards
? END

EXECUTION=TIME VECTOR FILES. If the program requires table or array
files to be included at the beginning of object program executions the
program will require card files with the labels as specified by the
programmer in the File Description and Extension Specifications. The
files may be input from a medium other than cardss, through use of label
equation (the FILE Card). Card input may be punched in either the BCL
or EBCDIC character set.
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COMPILER FILE NAMES.

Table 11-1 lists the files that are used by the compiler for source
input and compilation output:

Table 11-1

Files Used for Source Input

and Compilation Output

File Type

Device

Internal
File Name

External
File Name

Source input
Table input
Qutput Llisting

Card Reader
Card Reader
Line Printer

SOURCE
TABCRD
LINE

RPG/CARD
RPG/VECTOR
RPG/PRINT
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APPENDIX A

B 1700 RPG COLLATING SEQUENCE

Hexadecimal Hexadecimal
Chacacter Eguivalent Chacacter Eoguivalent

blank 40 F C6

[ 4A G c7

. 4B H C8

< 4C I c9

( 4D Ascending ! DO Ascending

+ 4E Order J D1 Order

| 4qF K D2

& 50 L D3

] 5A M D4

% 5B N DS

* 5C 0 D6

) 5D P D7

; SE Q D8

— SF R D9

- 60 S E2

/ 6A T E3

» 6B U E4

b4 6C v ES

- 6D W E6

> 6E X E7

? 6F Y E8

H 7A z E9

# 7B 0 FO

[ 7C 1 F1

' 7D 2 F2

= 7E 3 F3

" 7F 4 F4

A C1 5 FS

B c2 6 Fé

c €3 v 7 F7 v

D C4 8 F8

E C5 9 F9






APPENDIX B

HEXADECIMAL=-DECIMAL COMVERSION TABLE

The table in this appendix provides for direct conversion of decimal
and hexadecimal numbers in the ranges:

Hexadecimal Recimal
000 to FFF 0 to 4095

For numbers outside the range of the table, add the following values to
the table figures:

Hexadecimal Decimal
1000 4096
2000 8192
3000 12288
4000 16384
5000 20484
6000 24576
7000 28672
8000 32768
9000 36864
A000 40960
B00O 45056
€000 49152
D000 53248
£000 57344
FO0O 61440
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APPENDIX C

OPERATION CODES

GENEBAL.

Ten categories of Operation Codes are provided to allow most types of
data manipulation required by the RPG programmer. Operation Codes are
entered only in the OPERATION field of the Calculation Specifications,
and specify what type of arithmetic or logical operation is to be
performed on the associated operands.

ARIIUMEIIC.QBERAIIQNG.

Arithmetic operations are only allowed on numeric data items. FACTOR
1 and FACTOR 2 must name numeric fields or contain numeric literals;
the RESULT FIELD must be numeric. All fields involved in arithmetic
operations must be less than 16 characters in length; truncation will
occur on longer fields. All results will be signed.

NOTE
An array name may be entered in FACTOR 1
or FACTOR 2s as long as the RESULT FIELD
also specifies an array. In this case>»
the designated arithmetic operation will
be performed on each element of the
array or arrays designated as factors»
with the result being placed in the cor-
responding elements of the array desig-
nated in the RESULT FIELD. The
operation is terminated when the end of
the shortest array is reached.

ADD.
This operation adds the contents of FACTOR 2 to the contents of FACTOR

1 and stores the sum in the RESULT FIELD. FACTOR 1 and FACTOR 2 are
not affected by this operations, unless one of them is also designated
as the RESULT FIELD.

DIV.

This operation divides the contents of FACTOR 1 by the contents of

FACTOR 2 and places the quotient in the RESULT FIELD. FACTOR 1 and
FACTOR 2 are not affected by this operations unless one of them is

also designated as the RESULT FIELD.

Any remainder resulting from the divide operation will be lost unless
the next operation specified is the MOVE REMAINDER operation (MVR); if
sos» the result of the divide operation cannot be half adjusted.

NOTE
If FACTOR 2 is equal to zeros the
program will be discontinued by the MCP.

MULT.
This operation multiplies the contents of FACTOR 1 by the contents of

FACTOR 2 and stores the product in the RESULT FIELD. FACTOR 1 and
FACTOR 2 are not affected by this operations unless one of them is also

C=1



APPENDIX C (cont)

designated as the RESULT FIELD.

MVR.

This operation moves the REMAINDER from a previous DIV operation to the
designated RESULT FIELD. The MVR operation must immediately follow the
DIV operations and FACTOR 1 and FACTOR 2 must be lLeft blank. The
RESULT FIELD for the MVR operation must be the same length as FACTOR 2
for the DIV operations if the RESULT FIELD is shorter», truncation may

occure.

SQRT.
This operation derives the SQUARE ROOT of the contents of FACTOR 2 and

places it in the RESULT FIELD. FACTOR 1 must be left blank.

NOTE
If the FACTOR 2 operand is negatives the
program will display a "SQRT"™ error mes=
sage and halt. The operator may resunme
processing» in which case the RESULT
FIELD will set to zero.

SUB.

This operation subtracts the contents of FACTCR 2 from the contents of
FACTOR 1 and places the difference in the RESULT FIELD. FACTOR 1 and
FACTGR 2 are not affected by this operations, unless one of them is also
designated as the RESULT FIELD.

XFO0OT.
This operation is used to crossfoot total the elements of an array. All

the elements of the array specified by FACTOR 2 are summed and the
total is placed in the RESULT FIELD. FACTOR 1 must be Lleft blank.

Z=ADD.
This operation sets the RESULT FIELD to zeross and adds the contents of

FACTOR 2 to the RESULT FIELD. FACTOR 1 must be left blank. FACTCOR 2
is not affected by this operation.

Z=SUB.
This operation sets the RESULT FIELD to zeross» then subtracts the con-

tents of FACTOR 2 from the RESULT FIELD. FACTOR 1 must be left blank.
This operation is used to change the sign of the field designated by
FACTOR 2.

MOVE.QBEBAIIQNS.
These operations transfer the contents of FACTOR 2 to the RESULT FIELD.

FACTOR 2 is not affected by these operations. FACTOR 1 must be left
blank. RESULTING INDICATORS may not be specifiede If FACTOR 2 and
RESULT FIELD are identical (same length)s MOVE and MOVEL operate the
same. FACTOR 2 may be a field or literal; however, a RESULT FIELD may
be a field or a vector.
NOTE

An array name may be entered in FACTOR 2

as long as the RESULT FIELD also speci-

fies an array. In this cases the des-



APPENDIX C f(cont)

ignated move operation will be performed
on each element of the array designated
in FACTOR 2» with the result being
placed in the corresponding elements of
the array designated in the RESULT
FIELD. The operation is terminated when
the end of the shorter array is reached.

For the purpose of MOVE» MOVEL defines the "sign" of the variable as
(1) the algebraic sign if the variable is numeric, or (2) the low order
zone if the variable is alpha.

Move operations may be specified between fields of different data
typess howevers decimal points are ignored in such moves.

MOVE

This operation moves characters from FACTOR 2 to the RESULT FIELD»
starting with the rightmost character and continuing until either the
source field is exhausted» or the destination field is filled. The
sign of FACTOR 2 is moved to the sign position of the RESULT FIELD.

When an alphanumeric=to=numeric move is specifieds the digit portion
of each character is converted to its corresponding numeric character
as it is moved to the RESULT FIELD. Blanks are transferred as zeros.
The converse is true for numeric=to=-alphanumeric moves.

MOVEL.
This operation movess left=justifieds characters from FACTOR 2 to the

RESULT FIELDs starting with the leftmost character and continuing until
either the source field is exhausted» or the destination field is
filled.

When an alphanumeric=to=numeric move is specified» only the digit por=
tion of each character is moved to the RESULT FIELD. Blanks are trans-
ferred as zeros. The sign is transferred only if the RESULT FIELD is
numeric and not greater in length than FACTOR 2 or if the result is
alpha and equal in length to FACTOR 2.

The sign of FACTOR 2 is the algebraic sign if it is a numeric data item
or Low order zone if FACTOR 2 is alpha. The algebraic sign is speci-
fied as the lower order digit if right sianed or the high order digit
if left signed.

MOYE.ZQNE.QEEBAIIOQNZ.

These operations are used to move the zone portion of only one char=
acter. Factor 2 is not affected by this operations and only the zone
portion of one character of the RESULT FIELD is affected. FACTOR 1
must be left blank.

NOTE
An array name may be entered in FACTOR
2» as long as the RESULT FIELD also
specifies an array. In this cases the
designated move zone operation will be
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performed on each element of the array
designated in FACTOR 2» with the result
being placed in the corresponding ele=
ments of the array desiagnated in the
RESULT FIELD. The operation is termi=
nated when the end of the shorter array
is reached.

MHHZO.
This operation moves the ZONE from the leftmost (HIGH)

FACTOR 2 to the leftmost (HIGH) position of the RESULT
source and destination fields must be alphanumeric.

MHLZO.
This operation moves the ZONE from the leftmost C(HIGH)

FACTOR 2 to the rightmost (LOW) position of the RESULT
2 must be alphanumerice.

MLHZO.

This operation moves the ZONE from the rightmost (LOW)
FACTOR 2 to the leftmost (HIGH) position of the RESULT
RESULT FIELD must be alphanumeric.

MLLZO.
This operation moves the ZONE from the rightmost C(LOW)

FACTOR 2 to the rightmost (LOW) position of the RESULT

COMBABE_CQBEBAIIUNS.

position of
FIELD. Both

position of
FIELD. FACTOR

position of
FIELD. The

position of
FIELD.

These operations are used to test specified fields for certain condi=

tions.
specified RESULTING INDICATORS.
operation.

COMP.

The results of these operations are shown by the setting of the
Fields are not affected by the

This operation compares FACTOR 1 with FACTOR 2» causing the RESULTING

INDICATORS to be set as follows:

FACTOR 1 > FACTOR 2

ae HIGH (columns 54=55) =
be LOW Ccolumns 56=57) = FACTOR 1 < FACTOR 2
c. EQUAL Ccolumns 58=59) = FACTOR 1 = FACTOR 2

Both fields must be of the same type.

COMPARISON OF NUMERIC FIELDS.

The comparison of numeric fields

is

based on their respective values considered purely as algebraic quan-

titiese The length of the fields», in terms of digits»
significant.
pointss, and leading or trailing zeros are supplied», as

the lengths identical.

is not itself

Both fields are automatically aligned on their decimal

neededs to make

Numeric fields of more than 31 digits cannot be compared.
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COMPARISON OF ALPHANUMERIC FIELDS. The comparison of alphanumeric
fields begins with the leftmost character of each and proceedss charac=
ter-by=-character» to the right until a pair of unequal characters is
encountered. These characters are compared according to the EBCDIC
collating sequences and the field that contains the character found to
be higher in the collating sequence is considered to be the HIGH field.

If the character=-by=-character comparison reaches the end of the fields»
they are considered to be EQUAL.

Both fields are automatically aligned on their leftmost characterss, and
trailing spaces are supplied to the shorter field.

Alphanumeric fields of more than 511 characters cannot be compared.

TESTZ.

This operation tests the ZONE portion of the leftmost character of the
RESULT FIELD» setting the RESULTING INDICATORS to the results of the
test. The RESULT FIELD must be alphanumerics; FACTOR 1 and FACTOR 2

must be blank.

The character under test will set a specific result indicator»
according to the following:

Charactec.VUpnder.lest Besulting.Ipdicator.Set
A=1, & PLUS (columns 54=55)
J=Rs = MINUS (columns 56=57)
ALl others ZERD (columns 58=59)
SEITING.INQICAIQBS.

Up to three indicators may be set ON or OFF with one operation. These
are entereds left to rights in the RESULTING INDICATORS field. FACTOR
1» FACTOR 25 and the RESULT FIELD must be left blank. The following
rules must be observed when setting indicators:

a. The following indicators may not be set ON or OFF: 1P» MR,
LO» or U1=US8.

b. Setting a control level indicator (L1=L9) ON or OFF does not
affect any other control level indicator.

c. All control Llevel and record identifying indicators are auto=
matically turned OFF after detail output operations are
completeds regardless of any previous SETON or SETOF
operationse.

d. I1f any halt indicators (H0=H9) are set ON and are not turned
OFF before the detail output operations finish, the program
will halt.
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e. If the LR indicator is turned ON by a SETON operation which is
conditioned by a control level indicator (columns 7=-8 on Cal-
culations Specifications form)» the program will stop after
all total output operations are completed. If the LR indica-
tor is turned ON by a SETON operation which is not conditioned
by a control level indicator, the program stops after the next
total output operation is completed.

SETON.
This operation sets the indicators entered in the RESULTING INDICATORS

field ON.

SETOF.
This operation sets the indicators entered in the RESULTING INDICATORS

field OFF.

BBOGRAM_BRANCHING.QRERAIIQNS.

Operations within the Calculation Specifications are normally performed
in the order in which they are written. Branching operations allow
variation of the order of operation; thuss conditional branching and
repetitive operations are possible.

GOTO.
This operation causes the program to branch (GO TO) to some other

jnstruction rather than "falling through" to the next sequential opera-
tion. Branching both forward and backward is allowed. Howevers
branching to a TOTAL CALCULATION from a DETAIL CALCULATION is illegal
in IBM's RPG II syntaxe

FACTOR 2 must contain a label (TAG)» which must follow the rules for
formation of labels as described in section 2. FACTOR 1» RESULT FIELD.»
and the RESULTING INDICATORS must be left blank.

NOTE
Branching into or out of subroutines is
not allowed.

TAG.

This operation is used to identify the point where a GOTO operation
will branch. FACTOR 1 must contain a unique label (TAG)» which must
follow the rules for formation of labels as described in section 2.
FACTOR 2» RESULT FIELDs and the RESULTING INDICATORS must be left
blank. Conditioning by a control level indicator in columns 7=8 is
permissible if the TAG is part of TOTAL CALCULATIONS. The INDICATOR
field C(columns 9=17) must be left blank.

LOOKUEB_QBERATIIQNSI.

The lookup operation is used to search a table or array (vector) for a
special element.

LOKUP.

This operation is used to search a vector for a particular data item.
The vector name is entered in FACTOR 2. FACTOR 1 is used to name a
data item called the SEARCH WORD. The LOKUP operation causes the des-

C=6
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ignated vector to be searched in an attempt to find an element that
matches the SEARCH WORD. The SEARCH WORD may be an alphanumeric or
numeric constants» a field name» a vector element, or a table name. If
the SEARCH WORD (FACTOR 1) is a table name» it refers only to the
element of the table last selected by a LOKUP operation. The SEARCH
WORD must be of the same lengths, types» and number of decimal positions
(if numeric) as each element of the vector being searched.

The RESULT FIFLD is used only if two vectors are to be specified in the
LOKUP operation.

RESULTING INDICATORS must always be assigned to a LOKUP operation spec=
jfications and are used to indicate the type of vector search desired,
as follows:

a. An indicator assigned to EQUAL (columns 58=59) specifies that
the vector is to be searched for an item equal to the SEARCH
WORD.

b. An indicator assigned to HIGH (columns 54=55) specifies that
the vector is to be searched until the first item higher in
sequence than the SEARCH WORD is found.

c. An indicator assigned to LOW (columns 56=57) specifies that
the vector is to be searched until the first item lower in
sequence than the SEARCH WORD is found.

The following rules must be observed when assigning RESULTING
INDICATORS to a LOKUP operation:

a. At lLeast one RESULTING INDICATOR must be assigneds but more
than two is not allowede.

be If two RESULTING INDICATGRS are assigneds one of them must be
assigned to EQUAL.

c. Any search operation for other than an EQUAL condition (LOW»
HIGH» LOW and EQUAL» HIGH and EQUAL) is allowed only if the
vector is in sequence.

de I1f the search is successfuls the RESULTING INDICATOR designa=
ting the type of search is turned ON. If two indicators are
assigneds only the one indicating the comparison of the SEARCH
WORD and the vector element will be turned ON.

e« If no element of the vector being searched satisfies the
conditionss no RESULTING INDICATOR will be turned ON.

A LOKUP operation may begin searching a vector at some element other
than the first by assigning a numeric literal or data item to the vec=
tor as an index. The search will start at the designated element and
continue until the desired item is found or the end of the vector is
reached. If the search is unsuccessful and the index is a data item
rather than a literal, the index will be set to one. If the search is

C=7
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successfuls the index will contain the number of the element which sat=
isfied the designated conditions. If a literal is used as an indexs it
Will not be changed to indicate the search result.

SINGLE=VECTOR LOKUP. When searching only one vector: FACTOR 1 (the

SEARCH WORD)» FACTOR 2 (the vector to be searched)» and at least one
(but not more than two) RESULTING INDICATORS must be specifieds CON-
TROL LEVEL and conditioning INDICATORS may also be used. The RESULT

FIELD must be left blank.

If the search is successfuls the proper RESULTING INDICATOR is turned
ON to indicate the comparison that caused the search to terminate. For
a tables a copy of the element that satisfied the conditions is saved
in a "hold area"s replacing the previous contents of that area. I1f a
data item is assigned to the vector as an index, it will contain the
number of the element that satisfied the conditions. For an array- the
element is not saved in a hold areas; the index only points to the
Location of the element in the arraye.

If the search is not successfuls no RESULTING INDICATGORS are turned ON»
the hold area is not affected» and any index assigned is set to one.

TWO-VECTOR LOKUP. When searching two vectorss FACTOR 1 (the SEARCH
WORD)» FACTOR 2 (the vector to be searched)», the RESULT FIELD (a cor=
responding or related vector), and at least one (but not more than two)
RESULTING INDICATORS must be specified. CONTROL LEVEL and conditioning

INDICATORS may also be used.

When two vectors are specified in a LOKUP operation, only the vector
named in FACTOR 2 is actually searched. If the search is successfuls
the proper RESULTING INDICATOR is turned ON to indicate the comparison
that caused the search to terminate. For tables» corresponding ele=
ments from both vectors are saved in "hold areas"s replacing the pre=
vious contents of each area. If a data item is assigned to either
vector as an index» it will contain the number of the element that sat=
isfied the conditions. For arrays» the elements are not saved in hold
areas; the indices only point to the locations of the elements in each

array.

The vectors specified in a LOKUP operation need not be of the same type
(i.e.» both tables or both arrays). Each will be handled properly:
with updating of indices and hold areas performed as appropriate.

If the search is not successful, no RESULTING INDICATORS are turned ON»s
the hold areas are not affected» and any indices assigned are set to

onee.

NOTE
A subscript error condition may occur
during execution if the vector designa-
ted in the RESULT FIELD has fewer ele-
ments than the vector designated in
FACTOR 2.
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SUBRQUIINES.

Subroutine operation codes are used only to delimit the beginning and
end of a subroutines or to call a subroutine for execution from some
point in the program. Specification lines within a subroutine may
contain the entries SR, OR» & AN (or be left blank) in the CONTROL
LEVEL field Ccolumns 7=8)» and all subroutines must be the last
operations specified in the Calculation Specifications.

BEGSR.
This operation code is used to indicate the beginning of a subroutine.

FACTCR 1 must contain the name of the subroutines, which must follow the
rules for formation of labels as described in section 1. FACTOR 2» the
RESULT FIELDs» and RESULTING INDICATORS must be left blank.

ENDSR .
This operation code is used to indicate the end of a subroutine. FAC=-

TOR 1 may contain a label. This label is used like a TAB as a point
for a GOTO operation withip the subroutine to branchs thus allowing
exits from different points within the subroutine. FACTOR 2, the
RESULT FIELDs and RESULTING INDICATORS must be left blank.

EXSR.

This operation causes execution of a subroutine» and may appear any-=
where within the Calculation Specifications. When execution of the
subroutine is completeds control returns to the next Lline following the

EXSR operation.

The EXSR operation may be conditioned by an indicators, allowing the
subroutine to be executed (called) only when all the conditions are
satisfiede FACTOR 2 must contain the name of the subroutine being
calleds which must be the same name entered in FACTOR 1 of a BEGSR
operation. FACTOR 1» the RESULT FIELD» and RESULTING INDICATORS must

be left blank.

NOTE
Subroutines may not be nested in the
Source Language.

BROGRAMMEQ.CONIROL.QE.INEUI_ANQ.QUIEVI.

Under the normal B 1700 RPG program cycles, a record is reads calcula-
tions are performed (using the data from that input record)» and an
output record is written. The CHAINs DSPLY» EXCPT» FORCEs» and READ
operations allow greater control over input and cutputs providing the
capability to read and write records at times other than those normally
available as part of the B 1700 RPG program cycle.

CHAIN.
This operation causes a record to be read from a CHAINED disk file dur-

ing calculations or to position the actual key for the file so that a
record will be written into the proper location during output. It is
used for random processing of a direct or indexed file.



APPENDIX C (cont)

The RESULT FIELD» FIELD LENGTHs DECIMAL POSITTONS» and HALF ADJUST
fields must be left blank. Indicators in columns 7=17 may be assigned.
If the chained file is conditioned by an external indicator in the File
Description Specificationss the CHAIN operation must be conditioned by
the same indicator.

The HIGH subfield (columns 54=55) of the RESULTING INDICATORS field may
contain an entry. If the designated record is not found on a reads the
specified indicator will turn ON. The LOW and EQUAL subfields (columns
56=59) ghould be left blank. However, the LOW subfield pay contain an
entry; if sos it gyst be the same as the entry in the HIGH subfield.

CHAINED INPUT FILES. For CHAINED files declared as inputs the CHAIN
operation causes a record to be read during calculations. The desired
record must be identified to the programs, so that the proper input data
will be made available from disk. For direct filess» an actual key
(relative record number) is used; for indexed filess, a data key is
used. The keys must be in ascending sequence and in key format
(PACKED). The compiler will HALT with out=of=-sequence keys and

force an End=of=Job.

Qicect_Eilgss
FACTOR 1 must contain the actual key (relative record number), either

as a numeric literal or as the name of a numeric field that contains
the key. FACTOR 2 must contain the filename for the file from which

the record will be read.

The actual key specified will be converted automatically to an absolute
disk addresss from which location the input record will be read. If
the designated key points to a record outside the Llimits of the file>s
the indicator specified in columns 54=55 will turn ON and the record
will not be read.

Indexed.Eiless
FACTOR 1 must contain the name of the data key» the field that will be

compared against the index and the KEY FIELDS in the data file in order
to locate the desired record. FACTOR 2 must contain the filename for
the file from which the record will be read.

The data key specified will be compared to the entries in the index»
which will point to a portion of the file on disk. That portion of
the file pointed to by the index will be searched until the data key
matches the KEY FIELD of a data record. If the desired record cannot
be located in the files the indicator specified in columns 54=55 will
turn ON and no record will be read.

CHAINED OUTPUT FILES. For chained files declared as outputs, the CHAIN
operation causes the proper disk address to be generated for writing
the output record during normal output operations. The desired record
location must be made available prior to outputs so that the record
will be written into the proper place in the file.
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Direct output files are handled in the same manner as direct input
filess except that no record is read or written. Only the disk address
to be used for output is generated. If the designated key points to a
record outside the Limits of the files the indicator specified in
columns 54=55 will turn ONs» and the output operation is inhibited.

NOTE
Output indexed files are not allowed.

CHAINED UPDATE FILES. For chained files declared as UPDATE, the CHAIN
operation causes a record to be read during calculationss, plus saving
the disk address from where the record was read. This address is used
during outputs, and causes the updated record to be written back into
the same location from which it was read.

Direct update and indexed update files are handled in the same manner
as their respective input files. Also» the disk address is saved for
use by the output operations, to cause the record to be written back
into the same location in the file.

DSPLY.

This operation causes data to be displayed on the console printer
(SP0O). Alsos» certain entries allow low=volume data to be entered by
the systems operator through the SPO. The filename of the file
assigned to the SPC must be entered in FACTOR 2. The FIELD LENGTH,
DECIMAL POSITIONSs HALF ADJUST» and RESULTING INDICATORS fields must he
left blanke Control level and conditioning indicators may be assigned.
FACTOR 1 is used to name a data items» which may be a field name or a
vector elements or to specify a literal (numeric or alphanumeric). The
RESULT FIELD is optional ands if useds must specify the name of a data
item (field name or vector element). The DSPLY operates in the
following manner:

a. The data item or literal specified by FACTOR 1 is typed» and

be If the RESULT FIELD is blanks the program proceeds to the next
operation; otherwise:

1) The data item specified by the RESULT FIELD is typed>s

2) The program waits for input from the system operator via
the SPO (ACCEPT message).

The following rules must be observed when entering data through the
SPO:

a. Numeric data must be entered with leading zeros; the number of
characters typed in must be equal to the length of the field
into which the data is being entered.

b. Signed numeric fields may not be entered through the SPO.

ce Alphanumeric data must be entered left=justifieds; all spaces
typed in are considered part of the data.
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de Fields of more than 50 characters may not be displayed or
acceptede.

EXCPT.

This operation allows EXCEPTION records to be written during calcula-
tions. Every time the EXCPT operation is executed» all lines in the
Output=Format Specifications with a TYPE entry (column 15) of E will be
written (dependents of course» on conditioning indicators).

The EXCPT operation may have CONTROL LEVEL and conditioning INDICATORS
assianed; all other fields must be left blank.

FORCE.
This operation enables selection of the file from which the next record

is to be taken for processing. This specification overrides the normal
record selection process that occurs during input. The FORCE operation
does not actually read any records during calculations», but only
selects the file which will supply the next record for processinge.

The FORCE operation may apply only to inputs, update, or combined files
designated as PRIMARY or SECONDARY. FACTOR 2 must contain the name of
the file to be forced; all other fields (except CONTROL LEVEL and
conditioning INDICATORS) must be left blank.

If more than one FORCE operation is executed during one program cycle»
all but the last are ignored. When End=of=File is encountered on a
mforced™ files» normal record selection processes will determine the
next record to be provided for input.

READ.
This operation is used to cause a record to be read from a demand file

during calculations. This differs from the FORCE operation because
FORCE causes input during the pext program cycles» whereas the READ
operation causes input during the gyccent program cycle. It also dif=
fers from the CHAIN operation because CHAIN is used to read records
ranodooly» whereas the READ operation is used to read records

seguentially.

FACTOR 2 must contain the name of the file to be read. The FACTOR 1»
RESULT FIELD» FIELD LENGTHs DECIMAL POSITIONS, and HALF ADJUST fields
must be left blank. The READ operation may be conditioned by CONTROL
LEVEL or conditioning INDICATORS in columns 7-17.

An indicator should be specified in columns 58=59; if nots» an End-of-
File condition on the READ will cause the prooram to be discontinued.
If End-of=-File is reached and an indicator is specifieds that indicator
will be turned ON. Any subsequent attempts to read from the same file
will cause the program to be discontinued.

The following rules must be observed when using the READ operation:

a. 0Only demand files designated as INPUT, UPDATE» or COMBINED may
be read by the READ operation.
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be Sequence=checking in the Input Specifications is not allowed
for demand files.

c. Control levelss matching fields» and look=ahead fields are not
allowed for demand files.

de If a demand file is conditioned by an external indicaor (U1l=-
UB8) which is not sets the READ operation will be ignored.

QEBUG_QBERATIION.

The DEBUG operation is a special=purpose function which simplifies the
location and correction of errors in a RPG Program.

DEBUG.

This operation causes records to be written during calculations. These
records contain specific information which may be helpful in locating
errors in the program. DEBUG operations may appear in as many places
as needed within the Calculation Specifications. Every time the DEBUG
operation is executeds one or more fixed=format records will be written
to an output device.

DEBUG operations will only be compgiled into the program if the DEBUG
field of the Control Card contains a 1. OQOtherwise» all DEBUG opera=
tions are ignored (treated as comments) during compilation.

FACTOR 1 is optionals and may contain a literal or field names» used to
identify the particular DEBUG operation being executed. The literal or
the value of the designated field is written as part of the output rec=
ords. FACTOR 2 must contain the FILENAME of the output file to which
the records are to be written. All DEBUG operations must specify the
same output file. The RESULT FIELD is optionals, and may contain the
name of a field» table element, array element» or entire array. The
contents of the designated data item will be written as part of the
output records. The DEBUG operation may be conditioned by indicators
in columns 7=17. Columns 49-59 must be left blank.

DEBUG OPERATION QUTPUT. O0One or more records will be written as output
from every DEBUG operation. The first record is always written; the
second and subsequent records will be written only if the RESULT FIELD
contains an entry. See fFigure C=1 for an example of the output
produced by the DEBUG operation.

ZIP OPERATION. Zip may be used for programmatic scheduling of subor-
dinate object programs contained in the Systems Program Library or MCP
control functions.

The Operation Code is ZIP. Factor 2 contains an Alpha Variable of the
program being Zipped to. The operation may use conditioning
indicators. All other fields must be left blank.
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COMPILE~TIME ERROR AND
DIAGNOSTIC MESSAGES

GENERAL.

G085

G095

G304

G306

G315

G524

G999

EILE.

Foe3

Foz4

Fo26

Fo28

FILE NAME NEVER DEFINED
A file name has been referenced that has never been defined in
File Specification.

INVALID AND/OR LINE SPECIFICATION

Ul = U8 MAY BE SET EXTERNALLY ONLY

These external indicators may not be set programmatically and
should only be used to indicate at execution times whether or
not the file is to be used by the program.

INDICATOR NEVER DEFINED
This message is caused from an indicator being tested that has

never been sete.

FIELD NAME NEVER DEFINED
This message is caused from a variable name being referenced
that has never been defined.

CHAINING KEY LENGTH NOT EQUAL CHAINED FILE KEY LENGTH
This message indicates the key length specified on the File
Specification does not agree with the variable used to initiate

chaining.

DATA NOT NEEDED/EXPECTED IN THIS CARD

QESCRIBIIQN.SEECIEICAIIQNS.

Refer to Section 4 for further information.

INVALID FILE NAME
The message is caused from an invalid file name in columns 7=14.
A file name must be unique in the first seven characters.

REDEFINED FILE NAME ‘
The file name specified in columns 7=14 does not contain a
unique name in the first seven characterse.

INVALID FILE TYPE
This message is caused from an illegal entry in column 15 of the
File Specification form. Valid entries are I» 0s Us C and D.

INVALID FILE DESIGNATION

This message is caused from an illegal entry in column 16 of the
File Specification form. Blank must be used for output files»
otherwise one of the following entries are required: Ps» S» C» T
or D

D=1
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FO033

F036

F039

Fo42

Fo44

Foa4

Fo46

Fo49

F052

FO056

FO57

F400

D=2

NO SEQUENTIAL INPUT FILE FOUND
A primary or secondary file is required.

INVALID END OF FILE ENTRY
This message is caused from an invalid entry in column 17.

Valid entries are Blank or E.

INVALID SEQUENCE ENTRY
This message is caused from an invalid entry in column 18.

Valid entries are A» D or Blank.

INVALID BLOCK=RECORD LENGTH

When the Block and Record length contain blanks a default of 132
is assumed for print files» and 80 for all other devices. When
the block length is blank it will assume the Record length.

When the block and record length contains valid numberss, the
block length must be an integral part of the record length.

MULTI BUFFERS AND STACKER SELECTION ON SAME FILE
Stacker selection may not be used when Multi buffers are
specifieds due to the processing of the records from the buffer

arease.

INVALID ENTRY TYPE OF ORGANIZATION
This message is caused from an invalid entry in column 32.
Valid entries must contain I» 1=9 or Blank.

INVALID ENTRY ADDITION-UNORDERED
This message is caused from an invalid entry in column 66.
Valid entries are Us A or Blank.

INVALID/MISSING EXTENSION CODE
This message is caused from an invalid entry in column 39.
Valid entries are Blanks E for table files» and L may be

specified for print files.

INVALID DEVICE
This messace is caused from an invalid device specified in
columns 40-46. Valid entries are READER», MFCU1» PUNCH, PRINTER>»

PRINTR2» TAPEs DISK» SPO or CONSOLE.

INVALID FILE FORMAT/FILE CLOSE
This message is caused from an invalid entry in column 19.
Valid entries are Fs» Vs or Blank.

INVALID INDICATOR MUST BE U1=UB8
This message is caused from an invalid entry in columns 71=72.
Valid entries are U1=U8 or Blank.

INVALID ENTRY MODE
This mesage is caused from an invalid entry in column 28. This

field must contain R or be left Blank.



F404

Fa07

F543

F549

F553

APPENDIX D (cont)

INVALID ENTRY ADDRESS TYPE

This message is caused from an invalid entry in column 31.
Valid entries are A» K» P» N or Blank. 0On indexed files this
field specifies the format of the keys it must be left Blank if
the file is not indexed.

INVALID ENTRY ADDITION-UNORDERED

INVALID KEY LENGTH ENTRY

The key length is required when using indexed processing. When
used this field (columns 29=30) must contain a valid number fron
1-99 and the key length plus the key start location must not
exceed the record length.

INVALID KEY START LOCATION

The key start location field is required when using indexed
processing. This field (columns 35=38) must be a valid number
and the key start location plus the key length must not exceed
the record length.

INVALID KEYS IN CORE ENTRY
The keys in core entry (columns 60=65) must contain a valid

number not to exceed 9»,999.

EXIENSION.SBECIEICATIQNS,

E061

£062

E063

E067

E068

Refer to Section 5 for further information.

CHAINING FIELD FOR THIS LEVEL NOT DEFINED ON INPUT

This message indicates that automatic chaining has been speci=
fied» and the corresponding level has not been specified on
inpute.

INVALID FROM FILE NAME ENTRY

this message is caused from an invalid entry in columns 11-18.
It is used as the file name of every execution~time vector but
must be left blank if the vector is to be loaded at compile
time or via Input or Calculation Specifications.

INVALID TO FILE NAME ENTRY

This message is caused from an invalid entry in columns 19=26.
It is used as the file name of a vector file that is to be writ-
ten or punched. A valid file name must be used as well as being
previously defined on the File Description Specification form.

INVALID VECTOR NAME

This message is caused from an invalid table or array name in
column 27=32. Valid vector names cannot exceed six characters
and must be unique. Table names must begin with the letters

TAB.

INVALID ENTRY NUMBER OF ENTRIES PER RECORD

This message is caused from an invalid entry in columns 33=35.
This field must contain a valid number. This entry times the
length of Vector A plus the length of Vector B (if applicable)

D=3
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E070

E072

EO74

E076

E077

E079

£122

£228

E315

must not be greater than the From File length or (if applicable)
96,

INVALID ENTRY NUMBER OF ENTRIES PER VECTOR
This message is caused from an invalid entry in columns 36=39.
This entry must be a valid number limited only to the size of

the field.

INVALID ENTRY LENGTH OF ENTRY

This message is caused from an invalid entry in columns
40=42/52=54., This entry must be a valid number specifying the
length of the entry of the vector. Alpha entries must not
exceed 511 and numeric entries 31.

INVALID ENTRY PACKED

This message is caused from an invalid entry in column 43/55.
Valid entries are Blank and P. P is only allowed on numeric
fields.

INVALID DECIMAL POSITIONS
This message is caused from an invalid entry in column 44/56.

Valid entries are 0=9 or Blank.

INVALID SEQUENCE ENTRY
This message is caused from an invalid entry in column 45/57.

Valid entries are A» D or Blank.

INVALID ALTERNATE VECTOR NAME

This message is caused from an invalid table or array name in
columns 46=51. Valid vector names cannot exceed six characters
and must be unique. Table names must begin with the letters

TAB.

REDEFINED VECTOR NAME
This message is caused from a vector name that has been rede=

fined. Vector names must be the same length, type and decimal
positions as used on the first definition.

INVALID/OUT OF BOUNDS LITERAL == VECTOR» LITERAL ==
Literals must contain digits 0=9 and cannot exceed the size of

the vector.

INVALID/UNDEFINED FIELD NAME == VECTOR» FIELD NAME =-
This message is caused from an illegal field name or a field

name that has not been defined.

LINE.COUNIERB.SBECIEICAIIONS,

L085

Refer to Section 6 for further information.

INVALID FILE NAME OR FILE TYPE

This message specifies the file name specified in columns 7=14
is not valid or it has not been assigned to a print file. It
must also have been previously defined on the File
Specification.
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LO8& = WHEN DEFINED =FL=- MUST BE IN COL 18=19

LO90 = INVALID CHANNEL ENTRY
This message is caused from an illegal channel entry. Valid
entries are 01=-12» OL» or FL.

L091 = INVALID LINE ENTRY EXCEEDS FORM LENGTH OR 112
The line position entry must not exceed the form length or 112.

INEUI . SEECIEICAIIONS

Refer to Section 7 for further information.
1084 = RECORD LINE ASSUMED 43=70 TREATED AS BLANK

1092 = INVALID FILE NAME
This message indicates the file name specified in columns 7=14
is not valid or it has not been assigned to an input file. It
must also have been previously defined on the File
Specifications.

1092 = FILE NOT DEFINED AS INPUT
The file type in column 15 of the File Specification form has

not been Specified as I» Us C or D.
1093 = FIELD LINE ASSUMED 7=42 TREATED AS BLANK

1094 = RECORD LINE WITH FILE MUST BE FIRST INPUT SPEC
The first Input Specification must contain a file name.

1097 = NO FIELDS DEFINED IN LAST RECORD

1101 = SEQUENCE FIELD SPECIFICATION
This message is caused from an invalid entry in columns 15-16.

It must contain a valid sequence entrys» either 2 alpha charac=
ters other than ND or Rb» or a numeric entry from 01=99 in
ascending order within the file.

1102 = INVALID ENTRY =NUMBER=-
The number position entry in column 17 must contain 1 or N if
the sequence entry is numeric» or Blank if alphabetic.

1103 = INVALID ENTRY =0PTION=-
This message is caused from an invalid entry in column 18.
Valid entries are 0 and Blank. The 0 may only be used on
numerical entries and one numerical entry should be non=
optional.

1107 = INVALID RECORD ID CODE
This message is caused from an invalid entry between 21-41. The

position entry must fall within the record length.

1109 = INVALID ENTRY =STACKER=
This message is caused from an invalid entry in column 42.
Valid entries are Blank and 1=6 on card files.
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I111 = INVALID PACKED ENTRY
This message is caused from an invalid entry in column 43.
Valid entries are P or Blank. P may only be specified on
numeric field lines and if specified column 52 (decimal
positions) must not be blank.

I113 = INVALID FROM TO ENTRY
The FROM and TO entries must be valid numbers and cannot exceed
the record length. Numeric fields must not exceed 31. Alpha
fields must not exceed 511. Vector load elements must be the
same length of the element defined on the Extension Specifica-
tions and the entire array load must not be greater than the
array length and modulo the element length.

1118 = INVALID FIELD NAME
This message is caused from an invalid field name in columns

53=58.

I119 = INVALID CONTROL LEVEL INDICATOR
This message is caused from an invalid entry in columns 59=60.
Valid entries are Blank and level indicators L1-L9.

1120 = INVALID ENTRY MATCHING=CHAINING FIELD
This message is caused from an invalid entry in columns 61=62.
Valid entries are Blanks» M1-=M9» and C1-C9.

1122 = REDEFINED FIELD NAME = LOOKAHEAD
A lookahead field name must be unique.

1122 = REDEFINED FIELD NAME
When used a duplicate field name must contain the same length
and decimal positions entry.

1159 = INVALID RECORD INDICATOR
This message occurs when columns 1920 do not contain a valid

indicator or lookahead.

1166 = INVALID FIELD RESULTING INDICATOR
This message occurs when columns 65=70 do not contain Blanks
or a valid indicator.

1170 = INVALID ENTRY FOR CHAIN OR DEMAND FILE
Chain or demand files may not contain control levels or matching

fields.

1172 = INPUT FILE ORDER IS DIFFERENT FROM FILE SPEC
The input files must be in the same order as defined on the File
Specificationse

1181 = REDEFINED LENGTH 0OF MATCHING-CHAINING FIELD
REDEFINED LENGTH OF CONTROL FIELD.
This message indicates the total length of a given level on the
current record is not identical to the total length of the same
level of a previous record.



1188

1226

I575

APPENDIX D (cont)

INVALID RECORD RELATION INDICATOR
This message is caused from an invalid entry in columns 63=64.
This field must contain a valid indicator or Blank.

INVALID ENTRY DECIMAL POSITIONS

The decimal positions entry in column 52 must contain a Blank or
0=-9. 0On vector loads the decimal positions entry must be the
same as the defined element.

UNREFERENCED OR MISSGROUPED REFERENCE OF FILE NAME

This message indicates an input Specification has been refer=
enced that has not been declared in the File Specification, or
the file names appear more than once and not consecutively or
it does not appear in the same order as the File Specification.

CALCULATION.SRECIEICAIIQNS.

C122

C122

€123

€125

c128

€131

€135

€135

Refer to Section 8 for further information.

REDEFINED FIELD NAME

This message indicates the name defined in the result field has
been previously defined with different length and decimal
positions.

REDEFINED FIELD NAME = LOOX AHEAD

This message indicates the name defined in the result field has
been previously defined as a look ahead field with different
length and decimal positions.

INVALID CONTROL LEVEL INDICATOR
This message is caused from an invalid entry in columns 7-8.
Valid entries are L0O=-L9» LR» AN» OR and when in a subroutine SR.

INVALID FACTOR 1

The field in columns 18=27 containing Factor 1 must be present
if required, absent if not required as specified by the
Operation Code. When present it must be a legal variable.

INVALID OPERATION CODE
The operation code specified in columns 28=32 is not legale.

INVALID FACTOR 2

The field in columns 33=42 containing Factor 2 must be present
if requireds absent if not required as specified by the
operation code. When present it must be a legal variable.

INVALID RESULT FIELD

The field in columns 43=48 containing the result field must be
present if requireds absent if not required as specified by the
operation code. When present it must be a legal variable but
may not contain a literal.

INVALID RESULT FIELD NAME

D=7
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€137

€138

C14¢

€190

€200

€207

c207

C214

€215

€221

€232

€304

€519

INVALID RESULT FIELD LENGTH

This message is caused from an invalid entry in columns 49=51.
The result field Llength must contain a valid number between 1=31
for numeric fields of between 1=511 for algha fields.

INVALID DECIMAL POSITIONS
This message is caused from an invalid entry in column 52.
Valid entries are Blanks 0-9.

INVALID ENTRY HALF ADJUST

This messaae is caused from an invalid entry in column 53.
Valid entries are Blank and H. H may only be used with
arithmetic operators.

INVALID REGSR/ENDSR RELATIUNSHIP

This messaage is used in conjunction with subroutines. FEach sub-
routine must begin with a SEGSR and end with an ENDSR and may
not contain another subroutine.

INVALID RESULTING INDICATOR
This message is caused from an invalid indicator or one that
should not have been specified.

INVALID ALPHA LITERAL
Alpha literals must be contained in apostrophes and follow the
rules for forming literals.

INVALID NUMERIC LITERAL

This message is caused from an invalid numeric literal. Numeric
literals start with + = . » or 0=9 and may contain only 1 comma
or 1 decimal point Wwith no embedded blanks and only digits 0=9.

INVALID GOTO = TAG OR EXSR = BEGSR RELATIONSHIP
GOTO operations are only valid in conjunction with TAG and ENDSR
labels. EXSR operators must be associated with a BEGSR.

FACTOR 1 AND FACTOR 2 BOTH LITERALS
It is illegal to have Lliterals in both Factor 1 and Factor 2.

RESULT FIELD MAY NOT BE LARGE ENOUGH
This warning occurs when an overflow condition is likely to
occur causing high order digits to be lost.

INVALID 0OR DUPLICATE TAGs» BEGSRs» OR ENDSR NAME

INVALID INDICATOR
A conditioning indicator must be specified on AND/OR lines and
be a valid indicator.

INVALID AN = OR ENTRY
This message is caused from an illegal entry. The last of a
series of AND/OR lines must contain a calculation operation.
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QUIBUI-EORMAI_SRECIEICAIIONS.

0097

0142

6143

0146

0148

0150

0151

0152

0154

0154

0212

0256

Refer to Section 9 for further information.
NO FIELDS OR LITERALS DEFINED IN LAST RECCRD
RECORD LINE ASSUMED 32=70 TREATED AS BLANK

INVALID QUTPUT RECORD TYPE

This message is caused from an invalid entry in column 15.
Valid entries are Hs Ds T or E. This entry may also contain a
N or R on AND/OR lines.

INVALID FILE NAME

This message specifies the file in columns 7=14 is not valid or
it has not been previously defined on ths File Description
Specifications as an output file. '

INVALID FIELD NAME

This message is caused from an invalid entry in columns 32=37.
A field name previously defined on Inputs Extension or Calcula=~
tions Specification may be useds or one of the special reserved
wordse.

INVALID BLANK AFTER ENTRY
The blank after entry in cclumn 39 must contain a Blank or B.

INVALID ENDING POSITION

This message is caused from an invalid entry in columns 40=43.
This entry must contain a valid number that must exceed the rec=
ord length of the file and the length of the field must not
underflow the record. This must also include the size of the
editing symbols when used.

INVALID PACKED ENTRY
This messace is caused from an invalid entry in column 44.

Valid entries are Blank or P. When P is specified a numeric
variable must be described in columns 32=37.

RECORD LINE WITH FILE MUST BE FIRST OUTPUT SPEC
The first Output Specifications must be a record line containing
a file specification.

FIELD LINE ASSUMED 7=22 TREATED AS BLANK

EXCPT CALC WITHOUT EXCEPTION QUTPUT RECORD TYPE
The EXCPT operation code has been used when no Exception output
records have been defined.

INVALID STACKER/FETCH ENTRY

This message is caused from an invalid entry in column 16.
Valid entries on punch files are 1=6 and on Print files F or
Blank.
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0258 = INVALID SPACE/SKIP ENTRY
This message is caused from an invalid entry in columns 17=18 or
19-22. Valid entries for Spacinag are 8lanks 0 or 1-9 for Skip-
ping 0=99, A0=A9 or B0=82 and must only be used on Print files.

0273 = INVALID QUTPUT INDICATOR
The output indicators in columns 23-21 must contain a Rlank or a
valid indicator. Valid indicators are 01=-99, LO=L9s LRs MR, HO-
H9, U1-U8» 0A=0G» OV or 1P.

0276 = INVALID EDIT CODE
Column 38 must contain a Blank if the field name field contains
an alpha variable or literal; when numeric it may contain a
Blanks 1=4, A=B=C=D» J=K=L=M, or X=Y=Z7.

0277 = INVALID EDIT WORD
The number of replaceable characters ir the edit word (columns
45=70) must be equal or arecater in length than the length of the
field to be edited.

0279 = INVALID CONSTANT SIZE

0283 = INVALID FILE TYPE FOR OUTPUT RFCORD
The file type has not been defined as 0, Us C or an input/add

file.

0289 = *«PLACE OR *PRINT PRECEDES ALL FIELDS AND CONSTANTS

0548 = INVALID FIE ADDITIDN
The file referenced has not been declared as an add file but ADD
was specifieds ADD will be assumed.

0554 = ADD NOT SPECIFIED ASSUME =aDD-
ALl filess» except update filess usinag "A" in column 66 in the
File Specifications should have "ADD"™ in columns 16=18 of each
record in the output of the corresponding filee.

0998 = EDIT TO BE PERFORMED ON ALPHANUMERIC FIELD
Only numeric items may be a2dited.

BLANK AFTER INVALID FOR QUTPUT LITERAL
Blank after may not be used after an output Lliteral.

0999

QOLLAB.CABR.SEECIEICAIIOQNS,

Refer to Section 10 for further information.

DOL1 = INVALID ENTRY = NEGATE-
This message is caused from an invalid or illegal entry in
column 8. Valid entries are Blank or M3 howevers, on some Dollar
Card Specifications it is illegal to use the Not option.

DCL2 = INVALID ENTRY = KEYWORD-
This mesage is caused from the keyword entry not containing a

valid option.



DOL3

INVALID ENTRY =
This message is
of the § option.
to Z in column 1

APPENDIX D (cont)

VALUE=-
caused from an illegal entry in the value field
Alpha entries must contain a character from A

5 and numeric entries must contain blanks or

zeroes in columns 15 and 16.






APPENDIX E

EXECUTION=TIME ERROR MESSAGES

GENEBAL.

Certain conditions may arise during program execution which require
operator notification and, in most cases:» acknowledgment. Some program
errors are recoverables and some are not.

INEUI_EBBOB.MESSAGES,

The following messages all denote error conditions arising during
inputs and all are recoverable. The program will request a reply from
the operator; he may respond with "GO"»,» in which case the erroneous
record will be ignored and the next record from the same file will be
read; ors» he may respond with "STGP", in which case the erroneous rec=
ord will be ignoreds the LR indicator will be turned ONs and all final
detail and total calculations and output will be performed.

The occurrence of the following message results from reading an uniden=
tifiable input record (i.e.» none of the designated record
Identification Codes for the file could be found in the input record).

program=name = mix index : IDENT

The occurrence of the following messaae results from reading an input
record from a file with matching fields specified that is out of
sequence. All records in matchinag files must be in sequences either

ascending or descending.
program=name = mix index : MSEQ

The occurrence of the following message results from reading an input
record which is out of sequences» as specified by the entries in columns
15=18 of the Input Specifications.

program=name = mix index : SEQ

The occurrence of the following message results from reading an execu=
tion-time vector record which is out of sequences as specified by the
SEQUENCE fields in the Extension Specifications.

. o

program-name = mix index : VSEQ

BEROGRAMMED.HALIS.

The following message will be displayed at the end of a program cycle

if any of the halt indicators (H0=H9) are set. Each n will either be

blank (indicator not set) or a number 0=9 (indicator set).
program=name = mix index : HALT nnnnnnnnnn

If the HO» H3» H4» H7» and H9 indicators were set» the message would
appear as:

program=name = mix index ¢ HALT 0 34 7 9
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The program will request a reply from the operator’; he may respond with
"GO0"» in which case all halt indicators will be turned OFF and the pro-
gram will continue; or» he may respond with "STOP"™, in which case the
LR indicator will be turned ON» and all final detail and total
calculations and output will be performed.

EOBRYS_EOSIIIONING.

The following message will be displayed after all output lines condi=
tioned by the 1P indicator have been printed> if FORMS POSITIONING has
been specified in the Control Card (column 41). The program will
request a reply from the operator; if he responds with "YES", all 1P
lines will be printed agains and the above message will be repeated; if
he responds with "NO"» normal processing will begin.

program=name = mix index ¢ AGAIN?

Printing of the 1P lines may be requested as many time as necessary in
order to align the forms properly.

ABIIHUMEIIC.ERBBORS.

The occurrence of the following message is a result of an attempt to
perform a DIV (divide) operation using a divisor of zero. The progranm
will be automatically discontinued (DS=ED) by the MCP.

program=name = mix index : DIVIDE BY ZERO

The occurrence of the followinag message is a result of an attempt to
perform a SQRT (square root) operation on a negative argument. The
program will request a reply from the operator; he may respond with
"GO"» in which case the RESULT FIELD will be set to zero and the pro-
gram will continue’ ors» he may respond with "STOP", in which case the
LR indicator will be turned ONs» and all final detail and total
calculations and output will be performed.

program=name = mix index ¢ SQRT

SUBSCBIBI.EBBOBS.

The occurrence of the following is a result of an attempt to reference
an array element that is out=of=bounds (i.e.» an index value less than
or equal to zeros or greater than the maximum size of the array). The
program will automatically be discontinued (DS=ED) by the MCP.

program=name = mix index ¢ INVALID SUBSCRIPT

SLQUENCE.EBBUBS.

The occurrence of the following message indicates indexed data key out
of sequence. Any response will force EOJ. Program data file will have
to be re=sorted or program loading file or updating file will require
re=working.

program=name = mix index : KEYSEQ
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RPG PRO

GENERALS

During executions the RPG Program
operations once for every input re
known as the RPG "program cycle”s
this appendix. A description of t

EBOGRAM.CYCLE_QESCRIBIION.

The RPG program cycle is described
be traced on Figure F=1.

ENDIX F

GRAM CYCLE

goes through the same basic cycle of
cord that is processed. This is

and is depicted in the flow chart in
he program flow follows.

in steps 1 through 33 below and can
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13.

14.

APPENDIX F (cont)

Beginning=of=Job.

Alt heading and detail output operations are performed which
have their conditions satisfied» except for those conditioned
by an overflow indicator. If the overflow Lline was reached on
any printer file during these operations, the assigned
overflow indicator will be turned 0N’ otherwisesr it will be
turned OFF.

If the LR indicator is ON» the program will branch to step 33
(IBM's RPG II syntax only).

If any of the halt indicators (H0=H9) are ONs the program will
branch to step 18.

ALl record identifying indicators as well as the 1P» LR (other
manufacturers RPG syntax only)» L1=L9» and HO=H9 indicators
are turned OFF.

The next input record is read from the file which was proces-
sed during the previous cycle. At BOJ» one record is read
from each input file (if more than one is specified).

If the read in step 6 resulted in an End=of=File condition.,
the program will branch to step 21.

The input record just read is tested to see whether or not the
record identification codes can be found. If nots, the program
will branch to step 32.

The input record just read is tested to see whether or not it
is in the sequence specified (columns 15=18 of Input
Specifications). If not» the program will branch to step 29.

If multiple input files are defineds the program will branch
to to step 11. Otherwises it will branch to step 24.

If the input record just read was "forced"™ (see FORCE opera-
tion code)» the program will branch to step 12. Otherwise, it
will branch to step 27.

The specified record identifying indicator is turned ON to
identify the type of record just read.

If a control break (the contents of the CONTROL field in the
current record is not equal to the contents of the stored CON=-
TROL field) has occurreds the program will branch to step 14.
Otherwises it will branch to step 15.

The specified control level indicator (and all lower control
level indicators) is turned ON to identify the control break
that has occurrede.
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15.

16.

17.

18.

19.

20,

21.

22,

23.

24 .

25.

26

27 «

28 .

29.

30.

31.

If this is the first time through the program cycle» the pro=
gram Wwill branch to step 16. Otherwises» it will branch to
step 33.

If the LR indicator is ONs the program will branch to step 17.
Otherwises it will branch to step 35.

End=of=Job.

A message is displayed to inform the systems operator of the
halt indicator settingse.

The program accepts a message from the operator specifying
whether to terminate the job or to continue program execution,

If the reply in step 19 is STOP» the program will branch to
step 23. If the reply is GO» it will branch to step 5.

If multiple input files are defineds the program will branch
to step 22. Otherwises it will branch to step 23.

If processing is completed for all files specifying End=of-
File checkings the program will branch to step 23. OQOtherwises
it will branch to step 7.

The LR and L1=L9 indicators are turned ONs and the program
branches to step 15.

If matching fields are specified for the input records, the
program will branch to step 25. Otherwise, it will branch to
step 12.

If the sequence of the MATCH fields is correct the progranm
will branch to step 12.

The MSEQ error message is displayed to inform the operator of
a matching fields sequence error. The program then branches
to step 31.

If the input record has no matching fieldss» the program will
branch to step 12.

The file to be processed next is selecteds and the program
branches to step 25.

The SEQ error message is displayed to inform the operator of
an input record sequence error. The program then branches to
step 31.

The IDENT error message is displayed to inform the operator
that the last input record cannot be identified.

The program accepts a message from the operator specifying
whether to terminate the job or to continue program executione.
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APPENDIX F (cont)

If the reply in step 31 is STOP» the program will branch to
step 23. If the reply is GO» it will branch to step 6.

ALl calculations conditioned by a control level indicator in
the CONTROL LEVEL field are performed (all specified condi-
tions must be mets of course). Resulting indicators are set
ON or OFF in each cases as appropriate.

ALl total output operations are performed which have their
conditions satisfieds» except for those conditioned by an over=
flow indicator. If the overflow line was reached on any
printer file during these operationss the assigned overflow
indicator will be turned ON. The program then branches to
step 16.

If no overflow indicators are ON» the program will branch to
step 37.

ALl specified overflow output is performed (total outputs then
detail output).

I1f the record selected for processing is a matching record and
multiple file processing is specifieds the MR indicator will
be turned ON. Otherwises it will be turned OFF.

Field indicators are turned ON or OFF as specified» and data
from the last record selected for processing is made
available. Alsos specified data from look=ahead fields 1is
made available.

ALl calculations not conditioned by a control level indicator
in the CONTROL LEVEL field are performed (all specified condi-
tions must be mets of course). Resulting indicators are set
ON or OFF in each cases as appropriate. The program then
branches to stepn 2.






APPENDIX G

IBM*'s RPG DIFFERENCES
AND CONSIDERATIONS

GENEBAL.
Since Burroughs RPG is intended to support both IBM's RPG and RPG II»,

some method of resolving the conflicts between the two dialects must
be available. The SOURCE INPUT DIALECT field of the Control Card is
used to notify the compiler of the type of input to expect for
processinge.

If IBM's RPG source input is specifieds» certain specifications are
treated differently by the compiler. These differences are discussed
in the paragraphs that follow.

The fact that IBM®'s RPG source input is specified does not limit the
programmer to the strict regulations of the RPG language. It merely
allows the compiler to choose the characteristics of one language over
those of the other when faced with conflicting programming methods.
Therefores both languages can be incorporated in RPG without any
problem.

EILE_DESCBIGIION.SRECIEICAIIOQNS.

The File Description Specifications differences are described below.

DEVICE (COLUMNS 40=46).

The Burroughs RPG compiler will accept a number of device names in this
fields regardless of the type of source input being processed. FEach
device will be equated to the corresponding Burroughs RPG device name
by the compilers» as shown in Table G=1.

NOTE
If the OVERFLOW INDICATOR field is left
blanks a PRINTR2 or PRINTUF entry in the
DEVICE field will result in a default
setting of 0OV for the overflow indica=
tor; all other PRINTER file DEVICE
entries Wwill result in a default setting

of OF.
Table G=1
Device Name Conversion
Device name accepted Device name converted to

READER

READO1

CCPRI READER

CCSEC
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Table G=1 (cont)

Device Name Conversion

Device name accepted Device name converted to

MFCM1
MFCM2
MFCU1
MFCUZ2
READ20 READER/PUNCH
READ4O
READ4?2
CRP
CRP20

PUNCH
PUNCH20 PUNCH
PUNCH42
ROWPUNCH

PRINTER
PRINTR2
PRINTUF
PRINTLF PRINTER
PRINT16
PRINT48
PRINT63

TAPE TAPE

DISK
DISK11 DISK
DISKI11F

SPO
CONSOLE SPO
INQUIPT

CCPRIs CCSECs and ROWPUNCH are accepted by the RPG/COBOL Translator
only.
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EXIEUSION_SBECIEICATIQNS.

Differences in the Extension Specifications are described below.

CHAINING FIELD NUMBER (COLUMNS 9=10).

This field is used to assign a chaining field code number to associate
a chained file with the chaining file that provides the key fields for
accessing the chained file. This code number must be the same as the
one entered in the MATCHING FIELDS OR CHAINING FIELDS field of the
Input Specifications. Each CHAINING field to be specifieds whether in
one or more than one chaining files» must be designated on a separate
line in the Extension Specifications. Valid entries for this field
are:

Eotry Qefipition
Blank Vector description.
c1-C9 Chaining field code.

If an entry is made in this field, the FROM FILENAME field must contain
the name of the chaining files» and the T0 FILENAME field must contain
the name of the chained file. See Figure G-1 for an example of
chaining fields.

INBUI_SBECIEICATIONS,

Differences in Input Specifications are described in the text that
follows.

MATCHING FIELDS OR CHAINING FIELDS CCOLUMNS 61=62).

This field is used to specify matching fields and sequence checking
(refer to section 7) or CHAINING fields. If a CHAINING field code
(C1-C9) is entered in this fields the same code must have been speci-=
fied for the same file (the chaining file) in the Extension
Specifications. Valid entries for this field are:

Eotry DQefipition
Blank No chaining or matching.
M1=M9 MATCHING fields and sequence checking (refer to

section 7).

C1=-C9 CHAINING fields.
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FILE DESCRIPTION SPECIFICATIONS

FILE FORMAT NOT USED
RECORD AD FILE CONDITION
SEQUENCE ADDRESS TYPE FILE ORGANIZATION TYPE
END OF FILE RECORD ADDRESS OVERFLOW INDICATOR TAPE REWIND
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Figure G=1.

Chaining Fields
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As many as nine CHAINING FIELDS may be specified for a record in a
chaining files» each of which is associated with a different chained
file. Alsos each CHAINING FIELD may chain to more than one chained
files in which case the field must be defined as many times as it is
used (each with a different CHAINING FIELD code number assigned).
Additionallys two or more chaininc files may chain to the same chained
file In this cases they must all have the same CHAINING FIELD code

number assigned.

Sequence=checking may also be specified for a chaining file by assign=
ing an M1=M9 code to the proper field. If the field to be used for
chaining is also to be sequence=checkeds it must be defined a second
time (with a different field name).

Split CHAINING FIELDs within one record are allowable, and each must
have the same CHAINING FIELD code number assigned. They are combined
in the order specified to form one CHAINING FIELD during execution.

See Figure G=1 for an example of CHAINING FIELDs.

QUIBVUI.SEBECIEICALIQNS.

Differences in QOutput Specifications are described in the text that
followse.

SKIP (COLUMNS 19=22).

Forms skipping in IBM's RPG is related directly to the operation of the
printer carriage control tape. The SKIP field is divided into two sub=
fields such that skipping both BREFORE and AFTER printing may be
specifieds Valid entries for this field are 1 thru 11, which designate
skip to channel 1 thru 11.

Skipping is done according to the format punched in the carriage con-
trol tapes and sensing a channel 12 punch will cause the proper
overflow indicator to be turned ON.

Line Counter Specifications are nct requirede. I1f» howevers the printer
output is going to be written to backup during execution» Line Counter
Specifications must be included if overflow output is ever to occure.
They are used to associate line numbers with the channel numbers ref=
erenceds so that the program will be able to determine when the
overflow line has been reached.

MISCELLANEQUS . QIEEEBENCES.

Some other Adifferences arise in the code generated by the compiler when
IBM's RPG source input is specified on the Control Card. These are in
the BLANK AFTER specifications the LR indicator» and EDIT WCRDS.

BLANK AFTER
I1f an indicator is assigned to a field to test for ZERO or BLANK in the

Input Specifications (FIELD INDICATORS) or Calculation Specifications
(RESULTING IMNDICATORS) and the same field is used in the Output Speci-
fications with a BLANK AFTER desianations that indicator will be turned
ON after the field is blanked during the output operation.
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LR INDICATOR.

IBM*'s RPG II tests the LR indicator after every detail and total out-
puts, whereas IBM's RPG only tests it after total output. Alsos, IBM's
RPG II turns OFF the LR indicator once at the beginning of processings
whereas IBM's RPG turns it OFF after each detail output. Refer to app-
endix F for a complete description of the Burroughs RPG Program Cycle.

EDIT WORDS.

In IBM*'s RPGs» suppression of leading zeros in at least one position
(the high=order position) of the field to be edited cannot be pre-
vented using edit words. In RPG II» an extra space can be left in the
edit word if the first character of the edit word is a zero in order to
force significance in the high=order position. Consider the following

example:
IBM*s RPG IBM's RPG ITI
Source Data
Fdit ¥ord Result Fdit Word Result
00012345 *Obbbbb.bb" b00123.45 'Obbbbbb.bb" 000123.45
000000 *Obbbbb* b00000 *Obbbbbb?* 000000

IBM's RPG maximum alpha field length
RPG maximum length

IBM uses standard right siagned numeric fields»

is 511 characters.

standard left sign.

IBM's RPG extracts from the header
blocking factors of that file and
LENGTH and RECGRD LENGTH.

Burrouahs

is 256 characters whereas B 1700

whereas B 1700 RPG uses

record of existing files the correct
ignores the program entry of BLOCK
RPG uses this same technique of

extracting the BLOCK LENGTH and RECORD LENGTH from the disk file header
but provides the additional capability of accepting the BLOCK LENGTH

and RECORD LENGTH as specified
using the $REFORM option as explained

IBM*'s SYSTEM 3 Standard plus sign is 'F°
'C* Right Sign and the Burroughs Standard plus sign

dard plus sign

is *C' Left Sign.

Numeric Fields must be edited

if the C Zone Punch
unedited»

puts» otherwise a positive numeric fields

¢

-

1 = A in the field C1FOF1F3 will appear A013 on printer output.
ing will assign a F to the

appear as 10Q013.

leftmost characters

Right Sign»

in the program file declarations by
in section 10.

the 360720 Stan-=

is not wanted on out-
will appear as

Edit-

thus making the output
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APPENDIX 1

VECTORS

GENEERAL.

Tables and arrays are logical configurations of data elements having
similar characteristics. Burroughs RPGs unlike other manufactures RPG
and RPG II, makes very little distinction between tables and arrays
ands» hences refers to them both as "vectors". Where differences do
arise in their characteristicss they will be referred to individually
as "tables™ or "arrays".

Fach element of a vector must be of the same length and data type
(numeric or alphanumeric). If numerics, each element must have the .same

number of decimal positions.

[ABLE_AND.ABBAY.RIEEEBENCES.

As was stated aboves almost no difference exists in Burroughs RPG
between tables and arrayse. Thuss the more general concept of vectors
has been adoptede Those differences that do exist are very minors, and

are pointed out in the paragraphs that follow.

Every vector to be used by the program must be given a name. ALl table
names must begin with the letters TAB3, whereas array names may begin
with any alphabetic character.

Both tables and arrays may use indices to access specific elements
within them. I1f, howevers, a table name appears without an index
assigneds it refers to the last item referenced in the table» as stored
in the "hold area". The hold area is set by the LOKUP operation, as
the result of a successful search (refer to LOOXUP DOPERATIONS» appendix
C)e. If an array name appears wWwithout an index assigneds it refers to
the entire array. Such a reference specifies that the designated
operation be performed repetitively on each element of the array.

The above differences are the only ones that arise between tables and
arrayss and exist mainly for compatibility between Burroughs RPG and
other manufacturers RPG and RPG II. Ffor all practical purposess tables
and arrays can be handled in the same way in Burroughs RPG.

IIBES_QE.YECIQRR.

Vectors can be distinguished according to the time they are loaded with
datas which may occur at three distinct times: during compilation, at
the beginning of program execution» or during program execution. Data
elements in a vector mays howevers be altered at any time during
program executions, regardless of the time the vector was loaded.

COMPILE-TIME VECTORS.

For a compile=time vector loads, the data to be loaded is read into the
program storage area reserved by the entries in the Extension Specifi-
cations at the same time that the source program is compilede Physi-
callys the data is placed in a card file called "RPG/VECTOR"» which
immediately follows the source program deck.
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For a compile-time vector loads» short vectors (those which are only
partially full) are not allowed. Each vector file must occur in the
order in which it was specified» and must contain exactly the number of
records necessary to fill it with data. No separators are used to
delimit the end of one vector file and the beginning of the next; the
compiler reads input records until one vector is fulls, and then
proceeds to fill the next one in order.

NOTE
The last vector file entered may be
short; the compiler will fill the
unused portions of that vector with
zeros or blanks (for numeric or
alphanumeric vectorss respectively).

PRE=-EXECUTION=TIME VECTORS.

For a pre-execution=time vector loads the data to be loaded is read
into the program storage area reserved by the entries in the Extension
Specifications at the beginning of object program executions before the
normal operations in the program cycle begin. The data for each vector
is placed in a separate files identified by the names assigned in the
File Description Specifications.

Short vectors are permissible with pre-execution=time vector loads»
because each vector file is delimited by MCP control cards. Any por=
tions of the vector which are not loaded will be set to zeros or blanks
{(for numeric or alphanumeric vectorss respectively).

DYNAMIC/EXECUTION=TIME VECTORS.

Dynamic vectors are loaded during program execution through entries in
the Input Specifications or Calculation Specifications. Certain fields
of input records or the results of calculation operations may be used
to load the elements of a dymamic vector. Such loadings unlike the
automatic loading of compile=-time and pre-execution=time vectors, is
completely under programmatic control.

ALl vectors are able to be altered during program executions, regardless
of when they were loaded initially. Because of this, all vectors may
be considered to have "dynamic" characteristics.

YECIOB.DECLABAIIONS,

ALl vectors in a program must be described on the Extension Specifica=
tions sheet. Certain entries are required for all types of vectorss
regardless of the time at which they will be loaded. Columns 27=45
must be completed for each vector (columns 46=57 if the vector is
loaded in alternating format with another vector). These columns spec~
ify the name assigned to identify the vector (VECTOR NAME)» the number
of vector elements occurring on each input record (ENTRIES PER RECORD)»
the size of the vector (ENTRIES PER TABLE OR ARRAY and LENGTH OF
ENTRY)» whether the input data is in packed decimal format (PACKED)»
the number of decimal positions in each entry (DECIMAL POSITIONS)» and
the order in which the elements are sequenced (SEQUENCE).
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Further entries are required if the vector is to be loaded at execution
time (FROM FILENAME)» or if the vector is to be written to an output
file at End=of=Job (TO FILENAME). Any files named in these fields must
also be described on the File Description Specifications

NOTE
For dynamic vectors, the ENTRIES PER
RECORD» FROM FILENAME» and TO FILENAME
fields must be left blank. Alsos» a sec=
ond vector in alternating format
(columns 46=57) cannot be declared.

See Figure I-1 for the entries necessary to describe a vector in the
Extension Specificationse.
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c PROGRAM
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Figure I=1. Vector Declarations

VECTOR_LOQADING.
The following paragraphs describe loading for compile=times pre-=
execution=time and dynamic vectors.

COMPILE=-TIME VECTOR LOAD.

To load a compile=time vectors, all that is necessary is to include the
data cards for the vector in the proper order in the file "RPG/VECTOR".
The compiler will automatically read this file after the source program
has been reads and will load the data into the vectors declared.

If more than one compile-time vector has been declareds care must be
exercised in setting up the data deck. The compiler expects data for
the vectors to be entered in the same order in which they were declared
in the Extension Specifications forme. The comiler reads data cards and
stores the elements in the first vector until it is fulls» then proceeds
to do the same for the second vectors and so forth. If more or fewer
records are present than are necessary to exactly fill a vector, data
can be placed into the wrong vector. See Figure I=2 for an example of
a compile=time vector load declaration.
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Figure I=2. Compile=Time Vector Load

PRE=EXECUTION=-TIME VECTOR LOAD.

To load a pre=execution=time vector» the data to be loaded must be
placed in the file described in the File Description Specifications to
which the vector is assigned (FROM FILENAME). Data is read in at the
beginning of program execution and placed in the vector until either
End=of-File is reached or the vector is full. In the first cases the
unused portion of the vector will be set to zero or blank (numeric or
alphanumeric vectors respectively); in the second case» any remaining
records in the file are ignored.

If more than one vector (not in alternating format) is assigned to a
single files some special considerations must be taken into account
(see Figure I=3). Vectors are still loaded in the same order that they
are specified in the Extension Specifications, so that files will be
openeds reads and closed as necessary to load the designated vectors.
If two vectors are assigned to the same table files, and no other pre-
execution=time vector declaration comes between thems the data for both
must be in the same card file. No separators are allowed between the
data deckss so that the same restrictions as compile=time vector loads

are imposed.

DYNAMIC/EXECUTION=TIME VECTOR LOAD.

To load a dynamic vectors» the data elements may be obtained from fields
within input records or from the result of operations in the
Calculation Specifications.

INPUT SPECIFICATIONS LOAD. Fields within input records may ccntain
data for vector loading. This is done by assigning a vector name with
a numeric literal index or an array name without an index as a field
name within an input record description (see Figure I-4). If the field
name (VARIABLE NAME) designates a single element of the vector, the
input field will be placed into the vector element when the record is
selected. If the field name desianates an entire array (no index
assigned)s the input field length must be an integral muttiple of the
element size (LENGTH OF ENTRY) and equal to or less than the total size
of the array. If the input field is less than the size of the array:
the elements not referenced will not be affected.
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FILE DESCRIPTION SPECIFICATIONS
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FILE DESCRIPTION SPECIFICATIONS

FILE FORMAT NOT USED
RECORD ADDRESS TYPE FILE CONDITION
SEQUENCE FILE ORGANIZATION TYPE N
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Figure I=4., Dynamic Vector Load
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; " 3 FIELD LOCATION INDICATORS
g & « FIELD NAME
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APPENDIX I (cont)

CALCULATION SPECIFICATIONS LOAD. Any operation which specifies a vec=
tor (with or without an index) as the RESULT FIELD will cause the des=
ignated vector element (or entire array, if no index is specified) to
be loaded Wwith the result of the operation. See Figure I=4 for an
example of a load via Calculation Specifications. Refer to appendix C
for the operations which may be specified for vectors.

YECIOB.QUIBVUI.

Compile=time and pre=execution=time vectors may be written to an output
device at End=of=Job by specifying an output file in the TO FILENAME
field of the Extension Specifications. This vector output is performed
automatically after all processing has been completed. Vector records
will be in the format specified by the Extension Specifications.

NOTE
Dynamic vectors cannot specify a T0
FILENAME», and thus cannot be automati-
cally written out at End=of=-Job.

Alsos vector elements (or entire arrays) may be written during output
time by specifying vector names (with or without indices) as field
names (VARIABLE NAMES) in the Output=Format Specifications. The same
basic rules apply as for specifying vector names in the Input Specifi=
cations. The individual elements of the vector may be edited on
output, as any other field.

YECIOBS.IN-ALIERNAIING.EQORMAI.

Vectors specified as occurring in alternating format have related ele-
ments contained in alternating format on each input record (see figure
I-5). The two vectors need not be of the same size (LENGTH OF ENTRY)»
type (numeric or alphanumeric), or sequence orders but they must have
the same number of elements contained on each input records and each
vector must contain the same number of elements (NUMBER COF ENTRIES PER
TABLE OR ARRAY). Each pair of elements on the input record is con=
sidered one entry. The first element of each pair belongs to the
vector described in columns 27=45; the second element belongs to the
vector described in columnrs 46=57.



APPENDIX I (cont)

2 EXTENSION SPECIFICATIONS 5 80
PAGE SEQUENCE SEQUENCE r“gGTR'":I" o [[ID:D
FORM TYPE NOT USED DECIMAL POSITIONS DECIMAL POSITIONS DENTIFICATION
& [ (—CHAINING FIELD NUMBER PACKED—,1 PACKED ~
0>
TasLteor |8 o] 4% |z l TABLEOR [T 1 l ‘
1 ARRAY NAME |z G| 82 < 17 E ARRAY NAME[D  Z
LINE FROM FILENAME | TO FILENAME |(VECTOR bed £-q Zu> (VECTOR Zub COMMENTS
NAME) o @ Egg - ou NAME) Sow
3 sle|7 8]9 10Ju 18f19 26[27 afs ) 3940 a2fasfaafas s sifs2  safss|sefsfss M
of| fe e nlof | 1o 3
o2 Je T \E 1o [ Lo
o] | | | E o [ o] | [3] Bl vElel

INPUT RECORDS

VEC1

BEBNEB000000009000000000000000000000000000000000000000000000000000000000000000000

1234 5_8] 0_‘7971‘011 1213 141516 17 18 1920 21 22 23 2125 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 7071 7273 74 75 76 7778 79 80

T 1

il VEC2
(] ]

000000000000090000000000000000000000000000000000000000000000000000000000000000080
12345678 910111213 14151617 181920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5758 59 60 6162 63 64 65,66 6768697071 7273 74 7576 77 78 13 80

VEC3

lllllOOOOO0000000000000000000000000000000000000000000000000000000000000000000000
123455678 910111213 141515 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 414243 44 45 46 47 49 49 50 51 5253 54 55 56 5758 59 69 61 62 63 64 6566 676869 71071 7273 14 75 16 77 78 79 80

Figure I=5. Vectors in Alternating Format






APPENDIX J

BURROUGHS INDICATOR SUMMARY FORM

The RPG Indicator Summary Form illustrated below (see figure J=1) is
used strictly for documentational purposes. Its function is to provide
an accurate record of which indicators are used and the function of
those indicators in that RPG Program.

Burroughs B1700 RPG
PROGRAM 1D PAGE OF
PROGRAMMER DATE
12 75 8
pace [T] INDICATOR SUMMARY PROGRAM (111111
IDENTIFICATION
INDICATORS CIRCLE INDICATORS USED: NOTE: ALL INDICATORS ARE NOT VALID WITH ALL SYSTEMS.
o1 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
g 5 21 2 23 24 2 26 27 28 0 3 32 33 34 3B 36 37 3B/ 39 40
s 2 . 4 2 4 45 47 48 49 50 51 52 53 54 5 6 5 5 59 60
LINE z € lo @ s 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 71 18 19 80
53§<g§§3 81 8 8 84 8 8 8 8 89 9 91 92 93 94 95 96 97 98 99
¢le| a g 22 |iee L1 L2 L3 L4 L5 L6 L7 8 L9 OA OB OC OD OFE OF OG OV
; 2 ‘g 3 55 2§< H1 H2 H3 H4 H5 H6 H7 H8 H9 Ul U2 U3 U4 US U U7 U8
g § z 9 (>t EOE Predefined Indicators: P L0 LR MR HO
el & | 2| 82 |3 ¢ MC M1 M2 M3 M4 M5 M6 M7 M8 M9 Cl C2 C3 C4 C5 C6 C7 C8 C9
3 4516 718 9 10Ju1 12 1314 15 16[17 18 1920 21 2223 24 25 26 27 28 2930 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 48 49 50 5152 53 54 55 56 5758 59 60 6162 63 64 65 66 6768 69 0 7112 73 14
ol1| [r|-] [V1[D] |F c L F|U[N[C|T[1|ON| |O|F| [I|N|D|I|C|A|T|O[R|S
ol2| |f|*
NERGEE
of4f |F]
ols| [F|-
ole| [Fle
ol7| ||+
ols| |f|-
ole| |F|-
1of [¢]e
11| |F]-
1[2] ||+
13| [¢]-
1laf |efe
1is| |F|-
£l
el
el

Figure J=1. Burroughs Indicator Summary Form

The Indicator Summary Form fields and their content are:

Coluan Cootent
6 Form type (optional predefined F).
7 Asterisk required = causes complete card to be

commented.

8=10 Record identifying indicator.




APPENDIX J (cont)

Column

11-13
14=16
17=19
20=22

23=74

75=80

contens

Input field indicators.

Calculation resulting indicatorse.

Matching and chaining indicatorse.

Control levels» Overflows Halts» and User indicators.

The function of the indicators described in columns
8§=22.

Program ID.



INDEX

Additional input/output areass, 4=12
AND Llines 7=6

AND/UR Llines (ANsOR)» 8=3» 9=9
AND/OR relationshipss 7=6s 7=7s 8=5
Arithmetic resultss, 8=10

Assigning file=names» 4=6

B 1700 RPG collating sequences A=1

B 1700 RPG extensionss 10-=3

BLANK AFTER» 9-=13

Blank (close with release)s 4=15, 4-16
BLOCK and RECORD LENGTH, 4=10
Burroughs indicator summary form, J=1

Calculation card specifications, 1=-1, 3-1
Card inputs 4=15

Card outguirs 4=15

Chain operation results, 8=12

Chained files, 4-=8

CHAINING FIELD NUMBERs, 5-1

Chaining fieldss G=4

CHARACTERs, 7-8

Character sets, 2=1

Characters used for editing, 2-1
Characters used for namess, 2=1

Combined filess, 4=7

CCMMENTS» 5=5, 8=13» 10=6

COMMENTS/DOLLAR CARDs 2=5

Common entriess 2=4

Comment Lline codings 2=6

Comp operation results, 8=12

Compiler file namess 11-3

Compiler operation, 11-1

Compile=-time error and diagnostic messagess D-1
Compile=time vector files, 11=2
Compile=time vector loads I=5
Compiler=directing optionss 10=4

CONSTANT or EDIT WORDs, 9=15

Constantss 9-15

Control card and file description specification forms, 3=2
Control card specifications, 1=-1, 3-1
Control card syntaxs, 11-1

Control fields in two record typess 7=10
CONTROL LEVEL, 7=13, 7=21» 8-1

Control level indicators 7=5, 8=3, 8<=6, 9=8
CORE INDEX» 4-14

C/Z/D entriess, 7=8

Date fields C(UDATE» UMONTH» UDAYs» UYEAR)» 7=12, 9=11
DECIMAL PCSITIONSs S5=4, 7-9, 8=9

DEBUG, 3=1

DEBUG operation outputs, C=14

Definition of literals, 2=2

Definition of namess 2=2

one



INDEX (cont)

Definition of reserved words, 2=4

Demand filess, 4=8
DEVICE» 4=13

Device name conversio
Direct filess, 4-=11
Disk filess 4-16

n» G=1

Dollar card specificationss, 1=3, 10=-1s 10=2

Dynamic vector load»

EDIT CCODESs, 9=13

Edit wordss 9=15, 9=1
END OF FILE» 4=-8

END POSITIONs, 9=14
ENTRIES PER RECORD», 5
ENTRIES PER TABLE or
Equals, 8=12

I-6

6

=3

ARRAY» 5=4

Execution=time error messagess E=1

Execution=time vector
EXTENSION CODE» 4-12

files, 11=2

Extension specifications, 1=1, 5=1
Extension specifications forms, 5=2

External indicatorss

FACTOR 1» 8=7

FACTOR 2, 8=8

Fetch overflows 9=4
Field definitions, 5=
FIELD INDICATORSs, 7=2
FIELD LENGTH» 8=9
FIELD LOCATION, 7-=9
Field namess 2=2
FIELD RECORD RELATION
Field values and edit

7=21» 8=7» 9-8

1» 6=1» 7=15» 3=1» 9=1» 10=-1
1

s 7=19, 7=21
ed values for FIELD NAMES, 9=~17

Fields not useds 4=13, 4=14, 4=15, 4=17, 5=1

FILE ADDITION/UNORDER
FILE CONDITIONs 4=16
File description spec
FILE DESIGNATION, 4=7
FILE FORMAT, 4=10
Filenamess 2=2

ED» 4-14

ifications, 1=1, 4=1

File organization types, 4-11

FILE TYPEs, 4=6
FILENAME, 4=65s 6=1» 7
files used for source
Fixed=lLength records»
First page indicator
FORMS POSITIONING, 3=
FORM TYPE» 2=5» 3=1,
FROM FILENAME, 5=1

HALF ADJUST, 8=9

-1, 9=1
input and compilation outputs 11-=3
4=11

(1P)» 9-9

3

4=65» 5=1, 6=1» 7=-1, 8=1» 9=1, 10-1

Halt indicators (HO=H9), 7=5, 7=21» 8=6s 9-8
Hexadecimal=decimal conversion table, B=1

Highs 8-=12

two



INDEX (cont)

IBM's RPG differences and considerationss, G=1
Indexed and direct filess, 4=2

Indexed files» 4-=11

INDICATORS» 8=4

Input filess, 4=7

Input specificationss 1=3, 7=1

Input specifications forms 7=2

Input sequence checkings 7=3

Insertion of coding liness, 2=5

INVERTED PRINT, 3=3

KEY FIELD STARTING LOCATION» 4-=12
KEY WORD» 10-3

Labelss 2=2, 4-13

Last record indicator (LR)» 8=3, 8=6» 9-8
LENGTH OF ENTRYs, 5=4

LINEs 2=4s 3=1s 4=6s 5=1» 6=1» 7=15 8=1» 9=-1» 10-1
Line counter specifications, 6=1

Line counter specifications forms 6=2
LINE NUMBER and CHANNEL NUMBER, 6=3

LINE NUMBER» FL or CHANNEL NUMBER» 6=1
LINE NUMBER» OL or CHANNEL NUMBER» 6-3

L0 indicators 8=4

Lokup operation results, 8=12

Look ahead fields 7-6

Lows 8=12

Matching fields and sequence checkings, 7=17
MATCHING or CHAINING FIELDS, 7-16

Matching records indicator (MR)» B8=6» 9-8
MINUS, 7=22» 8=12, 83-=13

N (close with no rewind)s 4=15, 4-16
Non=numeric literals, 2=3

NOT (N)» 7=7» 10=1

NUMBERs 7=4

Numeric indicators (01=99)s 8=6» 9=7
Numeric literals, 2-3

OPERATIONs, 8-=8

Operation codess 2=4» C=1

OPTION, 7=4

OR Llines 7=6

OR relationships 7=10s 7-11

Qutput constantss 9=15

Qutput files, 4-=7

QUTPUT INDICATORSs 9=6» 9=7
Qutput=-format specifications, 1=3, 9-1
Qutput-format specifications forms 9=2
OVERFLOW INDICATOR, 4=12

Overflow indicators (0A=0G»0V), 8=7, 9=8

three



INDEX (cont)

P (close with purge)s, 4=15, 4-16
PACKED» 5=4, 7=9

PAGE» 2=45 3=1s 4=6» S5S=1, 6=1, 7=1» 8=1, 9=1, 10=1
PAGE field codings 7=12

Page fields (PAGE» PAGE1l» and PAGE2), 7=10, 9-10
PAGE specifications 9-11

PLUS» 7=22, 8=10, 8=13

Positions, 7=7

Pre=execution=time vector Lloads I-S

Primary files, 4=7

Printer outputs 4=16

PROCESSING MODE, 4-11

PROGRAM IDENTIFICATION, 2=6» 3=4, 4=175s 5=5, 6=4s 7=23, B8=14s 9=17» 10=6

Read operation resultss 8=13

RECORD ADDITION» 9-=3

RECORD ADDRESS FIELD LENGTH, 4-11
RECORD ADDRESS TYPE» 4-11

Record and block sizess 4=10

Record identification code fields 7=7
RECORD IDENTIFYING CODES» 7=6

RECORD IDENTIFYING INDICATOR» 7=5, 7=20
RECORD (MR) indicatorss, 7=21
Relationship of hardware and programmings, 1=2
RESULT FIELD, 8-8

RESULTING INDICATORS, 8=10, 3-11

RPG formats 1=3

RPG language elementss 2-1

RPG operation, 1=1

RPG program cycles F=1

RPG program cycle flow chart, F=2

RPG source programs, 1=1

RPG source program decks, 1=3, 1=4
RPG=TO0=COBOL translation, H=1

Secondary filess, 4-8

SEQUENCEs» 4=9, S5=5, 7=1

Sequence checkings 7=19
Sequential filess, 4=11

SETON and SETOF operationss, 8=13
SIGN POSITION, 3-1

SKIPs, 9=5

Source inputs, 11-1

SOURCE INPUT DIALECT», 3=3

SPACE» 9-5

Special names, 2=4

Special wordss, 7=10» 9-10

Split control fieldss, 7=15
STACKER SELECT, 7-8

STACKER SELECT/FETCH OVERFLOWs> 9=3, 9=4
Subroutines (SR)» 8-=3

Table files, 4=8
tape inputs 4=15

four



INDEX (cont)

Tape outputs 4=15

TAPE REWINDs, 4=15

TESTZ operation resultss, 8=13
TO FILENAMEs 5=3

TYPE» 9-1

U (close with unload)s, 4=15, 4-=16
Update filess» 4-=7

VALUEs 10=5

VARIABLE NAME, 7=10s 9=10

Variable=length records (tape files only), 4=11
Vector declarationss I=3

Vector file input, 11=2

VECTOR NAME» 5=3» 5=5

Vector namess 2=2

Vectors, I-1

Vectors in alternating formats, I=9

Zeros» 8=12, 8-13
ZERD or BLANK, 7=22

*PLACE specifications, 9=11, 9=-12

*PRINT specifications 9=12, 9=13
$ OPTION» 10=1

five
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