Burroughs

Language
Manual

Priced Item 1152063
Printed in U.S.A.
March 1984

7



Burroughs

Language
Manual

Priced Item 1152063
Printed in U.S.A.
March 1984



Burroughs cannot accept any financial or other
responsibilities that may be the result of your use
of this information or software material,
including direct, indirect, special or consequential
damages. There are no warranties extended or
granted by this document or software material.

You should be very careful to ensure that the use of this
software material and/or information complies with the
laws, rules, and regulations of the jurisdictions with
respect to which it is used.

The information contained herein is subject to change
without notice. Revisions may be issued to advise of
such changes and/or additions.

Correspondence regarding this publication should be forwarded using the
Remarks form at the back of the manual, or may be addressed directly to
Corporate Documentation-West, Burroughs Corporation, 1300 John Reed
Court, City of Industry, California 91745, U.S.A.



PR,

m PUBLICATION
Burroughs Q CHANGE
NOTICE

PCN No.:1152063-001 Date:__ September 1984
Publication Title:__B 1000 Report Program Generator (RPG) Language Manual
(February 1984)

Other Affected Publications:; __None

Supersedes: __N/A

Description

This PCN includes changes to the Mark 12.0 System Software Release
documentation.

Replace Pages

iii

XV

xxi

XXV

13-7

13-9

D-33

1

5 thru 11

Delete Pages

D-35 thru D-37

Copy.right ©1984 , Burroughs Corporation, Detroit, Michigan 48232

1152063-001
Printed in U.S. America . i



B 1000 Systems Report Program Generator (RPG) Language Manual
RPG Debugging Aids

Page

Title

ii

iii thru iv

v thru xiv

xv thru xvi
xvii thru xx
xxi thru xxii
xxiii thru xxiv
xxv thru xxvi

xxvii thru xxix

XXX
1-1 thru 14
2-1 thru 2-6
3-1 thru 3-4
4-1 thru 4-22
5-1 thru 5-30
6-1 thru 6-2
7-1 thru 7-13
7-14

8-1 thru 8-5
8-6

9-1 thru 9-7
9-8

10-1 thru 10-37
10-38

11-1 thru 11-58
12-1 thru 12-45

iv

LIST OF EFFECTIVE PAGES

Issue

Original
Original
PCN-001
Original
PCN-001
Original
PCN-001
Original
PCN-001
Original
Blank
Original
Original
Original
Original
Original
Original
Original
Blank
Original
Blank
Original
Blank
Original
Blank
Original
Original

Page

12-46 v
12-47 thru 12-52
13-1 thru 13-6
13-7 thru 13-9
13-10

14-1 thru 14-5
14-6

15-1 thru 15-91
15-92

A-1 thru A-2
B-1 thru B-2
C-1 thru C-2
D-1 thru D-32
D-33 thru D-34
E-1 thru E-4
F-1 thru F-3
F-4

G-1

G-2

H-1 thru H-3
H-4

H-5 thru H-6

1 thru 2

3 thru 4

5 thru 12

13 thru 16

Issue

Blank
Original
Original
PCN-001
Blank
Original
Blank
Original
Blank
Original
Original
Original
Original
PCN-001
Original
Original
Blank
Original
Blank
Original
Blank
Original
PCN-001
Original
PCN-001
Original



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS

Section Title Page
INTRODUCTION . . S @ 4/ 1]

List of Applicable B 1000 Pubhcatlons D © 4 411

How to Use This Manual .. XXViii

Xxix

Presentation of Example Programs
1 RPG OPERATION ..
RPG Source Program
Control Card Specifications
Data Base Specifications
File Description Specifications
Extension Specifications
Line Counter Specifications .
Telecommunications Card Spec1flcat10ns
Input Specifications
Calculation Specifications .
Output-Format Specifications

1 1 1 ] 1
Pk ek ok ot

1 IN Ql—l

t—ll'—l_h-lhtl—l_h‘hdp-‘i—i
1
NN —

Y

Dollar Card Specifications 1-2
RPG Source Program Deck . 1-2
RPG Format . . e e e e e e e e e e e e e 1-3

2 RPG LANGUAGE ELEMENTS e e e e e e e e e e e e e e 2-1
Character Set .. e e e e e e e e e e e e e e e e e 2-1

Characters Used for Names co. . e e e e e e e e e e e e e 2-1

CHARACTERS USED FOR EDITING e e e e e e e e e e e 2-2
Definition of Names e e e e e e e e e e e e e e e e 2-2

Filenames 2-2

Vector Names 2-2

Field Names 2-2

Labels . 2-3
Definition of Literals . 2-3

Numeric Literal . . . . . . . . . . . . . . ..o 2-3

Alphanumeric Literal . . . . . . . . . . . . . . . . ... ... 23
Definition of Reserved Words . e e e e e e e s, 24
CSpecial Words . . . . . . . . . ... o e e e e e e e s .. 24

Operation Codes e e e e e e e s s s, 24

Common Field Definitions 24

1-2 PAGE . 24

3-5 LINE . . 2-5

6 FORM TYPE . . 25

7 COMMENTS/DOLLAR CARD 2-6

3 CONTROL CARD SPECIFICATIONS 3-1
Field Definitions e e 3-1

1-2 PAGE . 3-1

3-5 LINE . . . 3-1

6 FORM TYPE 3-1

15 DEBUG . . 3-1

16 B-INDEXED FILES e e e e e e . 3-1

17 Sign Position . . . . X

19-20 SORT MEMORY SIZE e e e e e e e e e e g-g

21 INVERTED PRINT
1152063



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title Page

3(Cont) 41 FORMS POSITIONING . . . . . . . « « v v v v v v v v v« . 34
51 SOURCE INPUT DIALECT . . . . . . . . . . . .« . ... 34
75-80 PROGRAM IDENTIFICATION . . . . . . . . . . . . . . . . 34

4 FILE DESCRIPTION SPECIFICATIONS . . . . . . . . . . . . . . . 41
Field Definitions . . . . . - 3
122 PAGE . . . . . . .. e e e e e e e e e e e e e e e s A
35LINE . . . . . . .o s e e e e e e e e s e e e e e e
6 FORMTYPE . . . . . . . . . . v v v oo 41
7-14 FILENAME . . . . . . . . . . . . v v v v v v v A
ISFILETYPE . . . . . . . . . . « .« v v v v v v v .. 43
IInput Files . . . . . . . . . . . . . . .« .« v o v . 43
OOutput Files . . . . . . . . . . . . . . ¢« v .. 43
UUpdate Files . . . . . . . . . . . . . . . . . ... 43
C Combined Files . . . . . . . . . . . . . . . . . . ... . 43
D Display Files . . . . . . . . . . . . . . . . ... ... 43
16 FILE DESIGNATION . . . . . . . . . . « ¢« v« v v« v« ... 44
PPrimary File . . . . . . . . . . . . ... ... ...... 44
S Secondary Files . . . . . . . . . . . . . .. ... ... . 44
CChained File . . . . . . . . . . . . . .« v v ... 44
TTable File . . . . . . . . . . . . . . ... 44
D Demand File . . . . . . . . . . . . . . . . .+ v o .. 45
R Record Address File . . . . . . . . . . . . . . . . . . ... 45
1I7ENDOFFILE . . . . . . . . . . . . ... ... 45
I8SEQUENCE . . . . . . . . « v v v v v v v v v v v v v v . 46
19 FILE FORMAT . . . - 24
20-27 BLOCK AND RECORD LENGTH - 2
28 PROCESSING MODE . . . -
29-30 RECORD ADDRESS FIELD LENGTH T &
31 RECORD ADDRESS TYPE . . . . . . . . . . . o v ... 49
32 FILE ORGANIZATION TYPE . . . . . . . . . . . . . . . . . 410
33-34 OVERFLOW INDICATOR . . . - S B !
35-38 KEY FIELD STARTING LOCATION - 30 |
39 EXTENSION CODE . . . . - S B |
40-46 DEVICE . . . Y S V]
REMOTE Spec:flcatlons - A
DATACOM ORBSCA . . . . . . . . . . .« v v oo . . 414
S3FILEOPEN . . . . . . . . . . . v v 415
60-65 CORE INDEX . . . Y NS
66 FILE ADDITION/DELETION/UNORDERED P & ¥
70 TAPE REWIND . . . . . . . . o S 1
Card Input . . . . . . . . . . . . . . . 0 e e e 419
Card Output . . . . . . . « . « v v v v v v v e i e e e e s .4
Tape Input . . . . . . . . . . . . . 00 e e e s s 419
Tape Output . . . . . . . . . . . « v v v v v v . ... 42
Printer Output . . . . . . . . . . . . . .« « .+ .« . . ... . 42
Disk Files . . . O *o11
71-72 FILE CONDITION .. - oA |
75-80 PROGRAM IDENTIFICATION S B9

vi



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title

5 FILE ORGANIZATION AND PROCESSING
File Organization .
Sequential Files . . . . . . . . . . . . . . .
Indexed Files . . C e e e e e
Index-Sequential ($ IXSEQ) FllCS .
Index-Sequential File Specifications
Field Definitions . . .
Accessing CHAIN Files Sequentlally .
Differences Between Key Comparison of Indexed Flles and Index-Sequentlal
Files
Indexed .
B-Indexed
Direct Files
File Processing .
Consecutive .
Sequential By Key
Sequential Within Limits
Use of a Limits File . .
Limits File Requirements and Restrlctlons
File Description Specifications — Indexed File .
File Description Specifications — Limits File
Extension Specifications — Limits File .
Use of SETLL Operation Code
Calculation Specifications — SETLL
File Description Specifications — SETLL .
Record Processing Using SETLL
Random . .
Random Processmg - Sequentlal and Dxrect Flles
Random Processing — Indexed Files
Random Processing — Addrout Files
Advantages of Using Addrout Files
Creating Addrout Files . .
File Description Specifications — Data Flles .
File Description Specifications — Addrout File
Extension Specifications — Addrout File
6 ATTRIBUTE SPECIFICATIONS
Field Definitions ..
1-2 PAGE .
3-5 LINE . .
6 FORM TYPE . .
SPECIFICATION CONTINUATION
ATTRIBUTE NAME AND VALUE
File Attributes . . .
HOSTNAME File Attrlbute .

1152063

5-10
5-11
5-11
5-12
5-15
5-16
5-16
5-17
5-18
5-18
5-18
5-18
5-19
5-19
5-19
5-21
5-21

6-1

6-1

6-1

6-1

6-1

6-1
6-1
6-1

vii



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title Page
7 VECTORS AND EXTENSION SPECIFICATIONS 7-1
Field Definitions e e e e e e e e 7-1
1-2 PAGE . 7-1
3-5 LINE . . 7-1
6 FORM TYPE . . 7-1
11-18 FROM FILENAME 7-1
19-26 TO FILENAME . 7-1
27-32 VECTOR NAME . . 7-3
33-35 ENTRIES PER RECORD 74
36-39 ENTRIES PER VECTOR 74
40-42 LENGTH OF ENTRY 74
43 PACKED . . . 7-5
44 DECIMAL POSITIONS 7-5
45 SEQUENCE . . . 7-6
46-57 VECTOR NAME, LENGTH OF ENTRY PACKED DECIMAL
POSITIONS, SEQUENCE .. e 7-6
58-74 COMMENTS . 7-6
75-80 PROGRAM IDENTIFICATION 7-6
Vectors . . e 7-7
Table and Array leferences 77
TYPES OF VECTORS . 7-7
Required Entries for Extension Spec1f1cat10ns 7-7
Compile Time Vectors 7-8
Compile-Time Vector Load 7-9
Pre-Execution Time Vectors . Y A
Pre-Execution Time Vector Load . . . . . . . . . . . . . . . . . . 710
Dynamic/Execution Time Vectors . . . . . . . . . . . . . . . . . . 1710
Dynamic/Execution Time Vector Load . . . . . . . . . . . . . . . 711
Input Specifications Load . . . . . . . . . . . . . . . .. ... 711
Calculation Specifications Load . . . . . . . . . . . . . . . . . 712
Rules for Loading a Vector . . . . . . . . . . . . . .« « « « . .. 1712
Vector Output c e Y £
Vectors in Alternating Format . B S K

[)
e

8 LINE COUNTER SPECIFICATIONS
Line — channel Equations
Channel
Line Number - Channel Number
Field Definitions
1-2 PAGE .
3-5 LINE . .
6 FORM TYPE
7-14 FILENAME . . .
15-19 LINE NUMBER, FL OR CHANNEL NUMBER .
20-24 LINE NUMBER, OL OR CHANNEL NUMBER .
RPG II Dialect Only . e e e e e e
RPG I or RPG II Dialect

1 [} 1 [)
[

) bt ek ek

w [} [] [
Abdbd

viii



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title

8 (Cont) 25-74 LINE NUMBER AND CHANNEL NUMBER
75-80 PROGRAM IDENTIFICATION . .
Printer Channel Skipping . . . .
CHANNEL SKIPPING - RPG II .
CHANNEL SKIPPING — RPG I . . .
CHANNEL SKIPPING - RPG I and RPG II
Printer Backup . . .
9 TELECOMMUNICATIONS CARD SPECIFICATIONS .
Data Communications Files .
Remote Files
1-2 PAGE .
3-S5 LINE . .
6 FORM TYPE
7-14 FILENAME
15 . . .
16-18 NUMBER OF STATIONS
19-21 MAXIMUM MESSAGES
22-27 STATION NUMBER
28-33 MESSAGE LENGTH .
34-80 . . . . .o
Datacom Or BSCA Flles .
1-2 PAGE . .
3-5 LINE . .
6 FORM TYPE
7-14 FILENAME . . .
15 CONFIGURATION . .
10 INPUT SPECIFICATIONS .
Field Definitions
1-2 PAGE .
3-S LINE . . .
6 FORM TYPE
7-14 FILENAME . . .
14-16 AND/OR LINES
AND Line . .
OR Line . .
15-16 SEQUENCE
17 NUMBER
18 OPTION .
Example Coding of Sequence Number, and Optlon Flelds .
19-20 RECORD IDENTIFYING INDICATOR ..
Record Identifying Indicator 01-99
Control Level Indicator L1-L9
Last Record Indicator LR .
Halt Indicator HO-H9
Look-Ahead Field **
Rules for Look-Ahead Flelds ... .
Use of the Look-Ahead Feature with Input Flles e
Use of the Look-Ahead Feature with Update and Combmed Flles

1152063



B 1000 Systems Report Program Generator (RPG) Language Manual

Section

10 (Cont)

TABLE OF CONTENTS (Cont)

Title

Processing Two Input Files Using the Look-Ahead Feature.

Processing an Update File and a Secondary File Using Look-Ahead Records

Spread Card Indicator TR
Rules for Spread Cards .
Processing Spread Cards . . .

21-41 RECORD IDENTIFICATION CODES
21-24, 28-31, 35-38 POSITION .

25,32,39 NOT
26,33,40 C/Z/D . . .
27,34,41 CHARACTER
Additional Record Identification Codes

42 STACKER SELECT . . .

43 PACKED OR BINARY FIELD

UNPACKED DECIMAL FORMAT .

Packed Decimal Format

Binary Format .

Rules for Binary Format

44-51 FIELD LOCATION

52 DECIMAL POSITIONS . . .

53-58 FIELD NAME (VARIABLE NAME)
OR Relationship e
Special Words . .

59-60 CONTROL LEVEL
Split Control Fields . .

61-62 MATCHING FIELDS .

Matching Fields . . . .

Rules for Matching Flelds .

Rules for Matching Fields . . .
Multiple File Processing Using Matchlng Records

Rules for Multiple File Processing Usrng Matchmg Records .

Sequence Checking . .
63-64 FIELD RECORD RELATION
01-99 Record Identifying Indicators . .
L1-L9, MR Control Level or Matching Record Indlcator
External Indicators e e e e e e
HO0-H9 Halt Indicators .
65-70 FIELD INDICATORS
65-66 PLUS
MINUS . .
69-710 ZERO OR BLANK .
Rules for Assigning Indicators . . .
75-80 PROGRAM IDENTIFICATION .

Page

10-11
10-12

. 10-13
. 10-15
. 10-15
. 10-15
. 10-16
. 10-16
. 10-16
. 10-18
. 10-18
. 10-19
. 10-19
. 10-20
. 10-20
. 1021
. 1021
. 1022
. 1023
. 10-23
. 1024
. 10-24
. 1025
. 1027
. 1028
. 10-28
. 10-28
. 10-28
. 1029
. 1029
. 1033
. 1033
. 1035
. 10-35
. 10-35
. 1035
. 10-36
. 10-36
. 10-36
. 1036
. 10-36
. 1037



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title Page

11 CALCULATION SPECIFICATIONS AND OPERATION CODES . . . . . 111
FIELD DEFINITIONS . . . . . . . . . . . . B |
12 PAGE . . . . . . . . . . ..o e e e e e e e 113
35LINE . . . . . . . . . . e e e e e e e e e e e e e e s 118
6 FORMTYPE . . . . . . . . . . . . .« v v v oo . 113
7-8 CONTROL LEVEL . . . . . . . . . . . . . . . ... . 113
Lo-Lo . . . . O B
LR Indicator . . . . . . . . . . . . . . . . . . . ... ... 114
SREntry . . . . . . . . . .« . . v i v vt a e .. 114
AN-OR Entrys . . . . . . . . . . « « v v v o v o oo .. 114
9-17 INDICATORS . . . . . . . . . « v v v v v v v v v v v o 115
Indicators 01-99 . . . S B )
Control Level Indicators (LO L9) T )
Last Record Indicator (LR) . . . . . . . . . . . . . . . . ... 11-6
Matching Record Indicator MR) . . . . . . . . . . . . . . . . . 117
Halt Indicators (HO-H9) . . . . . . . . . . . . . . . . . . . . 1179
External Indicators (U1-U8) . . . . . . . . . . . . . . . . . . . 117
Overflow Indicators (OA OG, OV) D B
18-27 FACTOR 1 . . . e B
28-32 OPERATION . . . . . . . . . . . . « « « v v v v v« . 118
3342 FACTOR 2 . . . . . . . . . . « v v v v v v v v v v v v 118
43-48 RESULT FIELD . . . . . . . . . . . . . . « « « o« .. 118
49-51 FIELD LENGTH . . . . . . . . . . . . . . . . ... 119
52 DECIMAL POSITIONS . . . . . . . . . . . . . . . . .. .. 119
53 HALF ADJUST . . . . )
54-59 RESULTING INDICATORS e e 8 )
60-74 COMMENTS . . . e D S B
75-80 PROGRAM IDENTIFICATION e D S N |
Operation Codes . . . . . . . . . . . . « . v e e oo 1122
Arithmetic Operations . . . . . . . . . . . . . . . . « « . . . . 11-18
ADD . . . . . . . ..o 11418
SUB . . . . . . .o e e e e e e e e e e e e e e e e s s 1118
MULT . . . . . . . v v v v v i v e e i v e e e e e s 1118
DIV . . . . . . ... . s e e e e e e e s e e D2
MVR . . . . . . ..o Lo e e e e e e s e e s 11
SQRT . . . . . . . . o ..o e e e e e s s 120
XFOOT . . . . .« v v v v v e i i e e e e e e e e e e sy 120
Z-ADD . . . . . .o L s s e e e e e e e e e s s 20
Z-SUB . . . . . ... o s e e e e e e e s e e s 12
Move Operations . . . . . . . . . . . . . . . . . o o oo o121
MOVE . . . S § By
MOVEL Operatlon Code O B E9
MOVEA Operation Code . . . S B 2}
Requirements for MOVEA Operatlon P § £ 5)
Restrictions for the MOVEA Operation Code . . . . . . . . . . . . 1125
Coding Examples for MOVEA Operation Code . . . . . . . . . . . 1125

1152063



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title Page

11 (Cont) Move Zone Operations . . . . . . « + « « v v v v v v v v v v .2 1128
MHHZO Operation Code . . . . . . . . . . . . . . . . . . . . 1129
MHLZO Operation Code . . . . . . . . . . . . . . « . . . . . 1130
MLHZO Operation Code . . . . . . . . . . . . . . . . . . . . 1130
MLLZO Operation Code . . . . . . . . . . . . . « « « « . . . 1131

Compare Operations . . . . . . . . . + « « « « « « « « v « « . . 1133
COMP Operation Code . . . . . . . . . . . . . « v < « < . . 11-33
Comparison of Numeric Fields . . . . . . . . . . . . . . . . . 1133
Comparison of Alphanumeric Fields . . . . . . . . . . . . . . . 11-33
TESTN Operation Code . . . . . . . . . . . . .« « « « « .. 1134
TESTZ Operation Code . . . . . . . . . . . . . .. . . . .. 1135
Binary Field Operations . . . . . . . . . . . . . . . « « . « . . 1135
BITON Operation Code . . . . . . . . . . . . . . « . . .. 1136
BITOF Operation Code . . . . . . . . . . . . . . . . . .. . 1136
TESTB Operation Code . . . . . . . . . . . . . . . . ... . 1136
Columns 54-55 . . . . . . . . . . . . .« . o« o < o o . .. 1136
Columns 56-57 . . . . . . . . . 0 e e e e e e e e e e e e 1137
Columns 58-59 . . . . . . . . . . . . o0 e e e e e e e s e 1137
Setting Indicators . . O | e 1
SETON Operation Code O ) e Y
SETOF Operation Code . . . . . . . . . . . « v v v v « v « .« 1137
Program Branching Operations . . . . . . . . . . . . . . . . . . . 11-38
GOTO Operation Code . . . . . . . . . . . « « « « v « « « < . 1138
TAG OperationCode . . . . . . . . . . . . . « « « « « « .« . . 11-38
Transfer Control Function . . . . . . . . . . . . . . . . . . . . 11-38
- ZIP Operation Code . . . . . . . . . . . . . . . . .. . ... 1138
Look-up Operations . . . . . . . . . . . . « v v « v v v v o .. 1139
LOKUP . . . . . . . . . . o v v v i e e e e e e e e e e 1139
Search Word . . . . . . . . . . . . . . . . .. ... .. 113
Resulting Indicators . . . . . . . . . . . . . . . . . . . . . 1139
Indicator Assignment . . . . . . . . . . . . . . . . .. . .. 1140
Rules for LOKUP . . . O R 1y
Single Table LOKUP Operatlons e B 5 |
Two Table LOKUP Operation . . . . . . . . . . . . . . ... 114
LOKUP Operation with an Array . . . . . . . . . ... . . . . . 1142
LOKUP Operation Algorlthm O ) R K
Subroutine Handling . . . . e |
BEGSR Operation Code . . . . . . . . . . . . .« ... . 1144
ENDSR Operation Code . . . . . . . . . . . . . . . . . ... 1145
EXSR Operation Code . . . T & B 1)
Programmed Control of Input and Output T B B 5
CHAIN Operation Code . . . . . . . . . . . . . . . .. .. 1145
Chained Indexed Files . . . . . . . . . . . . . . . . .. ... 1146
Inmput Files . . . . . . . . . . . . . . . . ... ... .. 1146
Update Files . . . . . . . . . . . . . . . . .. ... 1146
Output Files . . . . . . . . . . . . . . . ... ... ... 1146

xii



B 1000 Systems Report Program Generator (RPG) Language Manual

Section

11 (Cont)

12

1152063

TABLE OF CONTENTS (Cont)

Title

Chained Direct Files
Record Identification in Dlrect Flles .
Input Files .
Update Files
Output Files .
Chained Sequential Flles
Input Files . .
Update Files . . .

CLOSE Operation Code

DELET Operation Code

DSPLY Operation Code

EXCPT Operation Code

FORCE Operation Code

OPEN Operation Code .

READ Operation Code

RECYV Operation Code .

Columns 54-55
Columns 56-57
Columns 58-59 . . .
SEND Operation Code .
Columns 56-57
Columns 58-59 . .
SETLL Operation Code
TIME Operation Code . . . .
OUTPUT-FORMAT SPECIFICATIONS .
Record Description Section ...
Field Description Section .
Field Definitions

1-2 PAGE .

3-5 LINE . . .

6 FORM TYPE

7-14 FILENAME

1S TYPE . . .

16-18 RECORD ADDITION/DELETION
Record Addition e e e
Record Deletion .

16 STACKER SELECT/FETCH OVERFLOW
Stacker Selection e e e e e
Fetch Overflow

Exception Lines .

17-18 SPACE . .

19-22 SKIP (RPG II DIALECT)

23-31 OUTPUT INDICATORS .
01-99 Numeric indicators can be used as follows
LO-L9 Indicators
LR Indicator .

MR Indicator
HO-H9 Indicators

Page

1146
1146
1147
1147
1147
1147
1147
1147
1148
11-50
11-51
11-52
11-52
11-53
11-54
11-54
11-55
11-55
11-55
11-56
1156
1156
11-57
11-58
12-1
12-1
12-1
122
12-2
12-2
12-2
12-2
124
12-5
125
125
12-5
12-6
12-6
12-7
12-8
128
129
12-10
12-10
12-11
12-11
12-11

xiii



B 1000 Systems Report Program Generator (RPG) Language Manual

Section

12 (Cont)

Xiv

TABLE OF CONTENTS (Cont)

Title

Ul-U8 Indicators . . .
OA-OG, OV Indicators . . .
Control Level Indicators With Overflow Indlcators
1P Indicator .
AND/OR Fields . .
32-27 FIELD NAME (VARIABLE NAME)
Special Words . .
Page Fields . .
Date Fields (UDATE UMONTH UDAY UYEAR and JDATE)
*PLACE Special Word . e e e e e e e e e
*PRINT Special Word
38 EDIT CODES .
39 BLANK AFTER . . . .
RPG I and RPG II Dlalects .
40-43 END POSITION . .
44 PACKED OR BINARY . . .
45-70 CONSTANT or EDIT WORD
Constants . . .
Edit Words . .
Edit Word Rules
Zero Suppression
Editing with an Asterisk .
Editing with a Floating Dollar Slgn .
Editing Negative Numbers . .
Editing with a Virgule
Editing to Remove the Sign .
Ampersand . ..
Editing and Constants .o
75-80 PROGRAM IDENTIFICATION ..
Edit Word and Edit Code Examples — RPG II Dlalect
Printer File Handling e e e e e e
Page Formatting
RPG I Dialect .
RPG II Dialect .
End of Page .
Overflow Indicators
RPG I Dialect .
RPG II Dialect .
Overflow .
Normal Overflow Output
Fetched Overflow Output
Multiple Output Lines

Page

12-11
12-11
12-12
12-13
12-14
12-14
12-15
12-15
12-16
12-16
12-17
12-18
1221
1221
1222
1224
1224
1224
12-25
1226
1227
12229
1229
12-30
12-31
12-31
12-32
12-33
12-34
12-34
1242
1242
1242
1243
1243
1244
1244
1244
1247
12-48
1250
12-50



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

‘Section Title Page

13 DOLLAR CARD SPECIFICATIONS . . . . . . . . . . . . . . . . . 131
Field Definitions . . . . . . . . . . . . . . . . . . . o . 0.0 1341
1.2 PAGE . . . . . . . . ..o s e e e e s sy 134
35LINE . . . . . . . . . . .. e e s34
6 FORM TYPE . . . . . . . . . . . . . « v« v v o o oo 0131
78 OPTION . . . . . . . . . . . . oo sy s34
8 NOT . . . . . o . o o oo s e s e e e e
9-14 KEY WORD OPTION . . . . . . . . . . . . . . . . . . .. 133
15-24 VALUE . . . . . . . . . . . . . . . . . . . . . . .. 133
25-74 COMMENTS . . . . . . . . . . . . . . . . . . .. ... 133
75-80 PROGRAM IDENTIFICATION . . . . . . . . . . . . . . . . 133
File Identification Extensions . . . . . . . . . . . . . . . . . . . 133
DISKID Extension . . . . . . . . . . . . . . . . . . . . . . . 133
FAMILY Extension . . . . . . . . . . . . . . . . . . . ... 133
FILEID Extension . . . . . . . . . . . . .« .« « « « < « . . . . 133
PACKID Extension . . . . . . . . . .. . .. . . . . . . . . 133
External File Name Format . . . . . . . . . . . . . . . . . . . . 134
RPG Extensions . . . . . . . . . . . . . . . . . . . . . . ... 135
AAOPEN Extension . . . . . . . . . . . . . . . . . . . . ... 135
AREAS Extension . . . . . . . . . . . . . . . . . . . . ... 135
CLOSE extension . . . . . . . . . . . . . « . . .+ o o . . . 135
DIGIT8 Extension . . . . . . . . . . . . . . . . . < . . .. . 135
DMSNAM Extension . . . . . . . . . . . . . . . % . . ... . . 135
DNAME Extension . . . . . . . . . . . . . . . . . . . . . . . 135
DRIVE Extension . . . . . . . . . . . . . . . . . . . . . . . . 135
IXSEQ Extension . . . . . . . . . . . . . . . . . . . . . ... 135
ONEPAK Extension . . . . . . . . . . . . . . « < . . . . . .. 135
OPEN Extension . . . . . . . . . . . . . . . . . . . . . ... 136
REFORM Extension- . . . . . . . . . . . . . . « « v « « « . . . 136
REORG Extension . . . . . . . . . . . . . . . . . . . . ... 136
RPERA Extension . . . . . . . . . . . . . . . . . . . . ... 136
RSIGN Extension . . . . . . ... . . . . . . . . . . . . .. .. 136
SECURE Extension . . . . . . . . . . . . . . . . . . . . . .. 137
STACK Extension . . . . . . . . . . « « « . o o oo sy 137
TAG Extension . . . . . . . . . . . . . . . . . . . . . . ... 137
Compiler-Directing Options . . . . . . . . . . . . . . . . . . . . . 137
CHECK Option . . . . . . . . .« v v v v v v v v v v v v v o 137
CSIGN Option . . . . . . . . . . . . o v v e e e e e e s 13
FSIGN Option . . . . . . . . . . . . .« « v v v v v v v o137
LIBR Option . . . . . . . . . . . . « v v v v v v v v v« . .. 138
LIST Option . . . . . . . . . . . « v v v v v v v v v v v o o . 138
LOGIC . . . . . . . . . . o o v e e e e e e e e e sy 13-8
MAP Option P 3
MERGE Option . . . . . . . . . . . . . . . . . . . . . . . . 138
NAMES Option . . . . . . . . . . . . . . . . . <« . . . .. 138
NEW Option . . . . . . . . . . . . . . . . . . . . . . ... 138
NEWID Option . . . . . . . . . . . . . « v v v v v v v« .. 138
PAGE Option . . . . . . . . . . . « . . . . v v e v ... 139
PARMAP Option . . . . . . . . . . . « « v v v v e e e e e e 139

[152063-001 XV



B 1000 Systems Report Program Generator (RPG) Language Manual

Section
13 (Cont)

14

15

Xvi

TABLE OF CONTENTS (Cont)

Title

SEQ Option
SUPR Option
VOID Option
XMAP Option
XREF Option . .
COMPILER OPERATION
Source Input .
Control Card Syntax ..
COMPILE System Command ..
COMPILE TO LIBRARY System Command
COMPILE SAVE Statement . . .o
COMPILE FOR SYNTAX Statement
Vector File Input . ..
Compile-Time Vector Flles
Pre-Execution-Time Vector Files
Label Equation Card . . .
Large RPG II Program Code Flles e
DATA MANAGEMENT SYSTEM SPECIFICATIONS
RPG Data Management Facility e e
RPG Data Management Files
Data Base Specifications
Field Definitions
1-2 Page
3-5 LINE . . .
6 FORM TYPE . . .
7-16 DATA BASE NAME
17-26 LOGICAL DATA BASE
27 ACCESS MODE
28-714 . . . .
75-80 PROGRAM IDENTIFICAT ION .
DMS/RPG Library Files
Data Management File Description Spemflcatlons
Field Definitions
1-2 PAGE .
3-S5 LINE . .
6 FORM TYPE
7-14 FILE NAME .
15 FILE TYPE . . . .
16 FILE DESIGNATION .
17 END OF FILE
18 SEQUENCE . .
19 FILE FORMAT
20-39 . . .
40-46 DEVICE .o
47-52 INDEX NAME
53-65 . . .
66 FILE ADDITIONS/UNORDERED/DELETION
67-70 .

Page

13-9
13-9
139
13-9
139
14-1
14-1
14-1

14-1

14-1
14-2
14-2
14-2
14-2
14-3
14-3
14-5
15-1
15-1
15-1
15-3
15-3
15-3
15-3
15-3
15-3
15-3
15-3
15-3
15-3
15-3
154
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
157
15-7
15-7
15-7
158
158
15-8
15-9



B 1000 Systems Report Program Generator (RPG) Language Manual

Section
15 (Cont)

1152063

TABLE OF CONTENTS (Cont)

Title

71-72 FILE CONDITION .
73-74 .

75-80 PROGRAM IDENTIFICATION .

RPG/DMSII Library Files

Data Management Extension Spec1f1cat10ns .
Field Definition

1-2 PAGE .

3-5 LINE . .

6 FORM TYPE . .

11-26 FROM AND TO FILENAMES
27-74 .

75-80 PROGRAM IDENTIFICATION .
Rules for Declaring Vectors . ..
Data Management Input SpeC1f1cat10ns

Field Definitions for Record Type DCSCI‘lpthI’lS

1-2 PAGE .

3-5 LINE . . .

6 FORM TYPE .
7-14 FILE NAME .
15-18 SEQUENCE

19-20 RECORD IDENTIFYING INDICATOR .
21-41 RECORD IDENTIFYING CODES .
21-24, 28-31, AND 35-38 POSITION

26, 33, AND 40 C/Z/D/S . .
27, 34 AND 41 CHARACTER .

42 STACKER SELECT

43 PACKED . . .

44-51 FIELD LOCATION

52-74 . . .

52 DECIMAL POSITIONS

53-58 FIELD NAME

59-74 .

*ALL Exampl'es for Input Spec1f1cat10ns .
75-80 PROGRAM IDENTIFICATION .
Field Definitions for Field Descriptions .

1-2 PAGE .

3-5 LINE . .

6 FORM TYPE

7-43 . . .

44-51 FIELD LOCATION

52 DECIMAL POSITIONS
53-58 FIELD NAME . .
59-60 CONTROL LEVEL .
61-62 MATCHING FIELDS . .
63-64 FIELD RECORD RELATIONS
65-70 FIELD INDICATORS .
71-74 .

75-80 PROGRAM IDENTIFICATION .

Page

159
159
159

- 15-10
. 15-10
. 15-10
. 15-10
. 15-10
. 15-10
. 15-10
- 15-10
- 15-10
. 15-10
. 15-10
. 15-11
. 15-11
. 15-11
. 15-11
. 15-11
. 15-11
. 15-11
. 15-12
. 15-12
. 15-12
. 15-12
. 15-12
. 15-12
. 15-12
. 15-13
. 15-13
. 15-13
. 15-13
. 15-13
. 15-15
. 15-15
. 15-15
. 15-15
. 15-15
. 15-15
. 15-16
. 15-16
. 15-16
. 15-16
. 15-16
. 15-16
. 15-17
. 15-17
. 15-17

Xvii



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title

15 (Cont) Data Management Calculation Specifications
Field Definitions
1-2 PAGE .
3-5 LINE . .
6 FORM TYPE . .
7-8 CONTROL LEVEL
9-17 INDICATORS
18-27 FACTOR 1 . . .
28-32 OPERATION FIELD
33-42 FACTOR 2 . . .
43-48 RESULT FIELD .
49-51 FIELD LENGTH .
52 DECIMAL POSITIONS . . .
53 HALF ADJUST/ACCESS METHOD
54-59 RESULTING INDICATORS
60-74 . . . . .
75-80 PROGRAM IDENTIFICATION .
Setting Indicators . ..

Data Management Operation Codes .
Programmed Control of Data Management Input and Output
DELET Operation Code .
DMKEY Operation Code .

FIND Operation Code
FREE Operation Code
INSRT Operation Code
LOCK Operation Code . .
REMOYV Operation Code
STORE Operation Code .

Data Management Exception Handling .
Input Exceptions for Cycle-Driven Data Management Flles .
All Other Exception Conditions
Exception Handling Operation Codes

BEGUR Operation Code
ENDUR Operation Code . .
Data Management Output-Format Spec1f1cat10ns .
Record Description Section
1-2 PAGE .
3-S LINE . .
6 FORM TYPE .
7-14 FILE NAME .
15 TYPE . . .
16-18 RECORD ADDITON/DELETION
23-31 OUTPUT INDICATORS .
32-74 . . .
*ALL OPTION .
*ALL examples for Output Format Spec1f1cat10ns
Variable Format Records . . .
75-80 PROGRAM IDENTIFICATION .

Xviii

Page

15-19
15-19
15-19
15-19
15-19
15-20
15-20
15-21
15-21
15-21
15-21

15-22
15-22
15-22
15-23
15-23
15-23
15-23
15-23
15-24
15-24
15-25

15-27
15-29
15-30
15-31

15-33

15-34
15-34
15-35

15-35

15-35

15-36
15-36
1540
1540
1540
15-40
1540
15-40
1540
1541

1541

1541

1541
1542
15-44
1545



B 1000 Systems Report Program Generator (RPG) Language Manual

Section

15 (Cont)

1152063

TABLE OF CONTENTS (Cont)

Title
Field Definitions for the Field Description Lines .
1-2 PAGE .
3-5 LINE . .
6 FORM TYPE
7-16

17-22 DMSII OUTPUT LOCATION
23-31 OUTPUT INDICATORS .
32-37 VARIABLE NAME .
38 EDIT CODES . . .
40-43 END POSITION .
44 PACKED . . .
45-70 CONSTANT
71-74 . . .
75-80 PROGRAM IDENTIFICATION .
Data Management Audit and Recovery
Restart Data Set File Description Speaﬁcatlons
Field Definitions
1-2 PAGE
3-S5 LINE . .
6 FORM TYPE . . .
7-14 DATA SET NAME
15 FILE TYPE
16-39 . . .
40-46 DEVICE
47-65 . .
66 FILE ADDITION/UNORDERED/DELETION
67-70 . . .
71-72 FILE CONDITION
73-714 . . . .
75-80 PROGRAM IDENTIFICATION
Restart Data Set Input Specifications
Restart Data Set Calculation Specifications
TRBEG Operation Code
TREND Operation Code .o
Restart Data Set Output-Format Spemflcatlons
7-14 DATA SET NAME ..
15 TYPE . .
DMS/DASDL Compllatlon Informatlon and Suggestlons
Glossary of Commonly Used Data Management Terms
ABORT Exception . . .
AUDITERROR Exception
CLOSEERROR Exception
Contention Limit . . . .
DATAERROR Exception .
Data Set . .
DEADLOCK Exceptlon
Deadly Embrace
Defined State

Page

1545
1545
1545
1545
1545
15-46
1546
1546
1549
1549
1549
1549
1549
1549
15-50
15-52
15-52
15-52

. 1552

15-52
15-52
15-52
15-52
15-52
15-52
15-52
15-52
15-53
15-53
15-53
1553
1554
15-54
15-54
15-55
15-55
15-55
15-64
15-64
15-64
15-64
15-65
15-65
15-65
15-65
15-65
15-65
15-65

Xix



B 1000 Systems Report Program Generator (RPG) Language Manual

Section

TABLE OF CONTENTS (Cont)

Title

15 (Cont) Disjoint Data Set .

O w

XX

DMS/DASDL . . . .

DUPLICATES Exceptlon .

Embedded Data Set . . .

FATALERROR Exception

Index . .

INTEGRITYERROR Exceptlon

INUSE Exception . ..

IOERROR Exception

Key . .

KEYCHANGED Exceptlon

LIMITERROR Exceptlon .

Master Record . .

NORECORD Exceptlon

NOTFOUND Exception

NOTLOCKED Exception

OPENERROR Exception

Path . . .

READONLY Exceptlon

Record . .

SECURITYERROR Exceptlon

Set . .
Subset . . .
SYSTEMERROR Exceptlon
VERSIONERROR Exception .

Examples of RPG/DMSII Programs
Example la: Data Base Named DB1 . . . .
Example 1b: RPG Program Reading a Data Base .
Example 1c: RPG Program Updating a Data Base .
Example 2a: Data Base Named DB2 . . .
Example 2b: RPG Program Which Loads a Data Base
Example 2¢: RPG Program Reading a Data Base
Example 2d: RPG Program Updating a Data Base .
Example 3a: Data Base Named DB3 . .
Example 3b: RPG Program Which Loads a Data Base
Example 3c: RPG Program Reading a Data Base
Example 3d: RPG Program Updating a Data Base .
Example 4a: Data Base Named DB4 . . .
Example 4b: RPG Program Reading a Data Base
Example 4c: RPG Program Updating a Data Base .

DMSDBUG (RPG/DMSII Debugglng A1d)
Random Operations
DMSII Exceptions

B 1000 CARD CODES . . .

HEXADECIMAL VALUES FOR THE B 1000 CHARACTER SET

BURROUGHS INDICATOR SUMMARY FORM .

Page

15-65
15-65
15-66
15-66
15-66
15-66
15-66
15-66
15-66
15-66
15-66
15-66
15-66
15-67
15-67
15-67
15-67
15-67
15-67
15-67
15-67
15-68
15-68
15-68
15-68
15-68
15-68
15-70
15-71
15-73
15-74
15-75
15-76
15-78
15-79
15-80
15-81
15-83
15-84
15-85
15-89
1591
1591
A-1

C-1



B 1000 Systems Report Program Generator (RPG) Language Manual

TABLE OF CONTENTS (Cont)

Section Title Page
D RPG DEBUGGING AIDS . . . . . . . . . « .« o v v o v o .. D-1
Using the Debug Operation Code . . . . . . . . . . . . . . . . . . D-1
DEBUG Operation Qutput . . . . . . . . . .« « « v v v v v o o D-1

Using the Compiler-Directing Options . . . . . . . . . . . . . . . . . D4

RPG Source Program . . e e e e e e e e e e e D4

NAMES Compiler-Directing Optlon e e e e e e e e e e e e e D-6

XREF Compiler-Directing Option . . . . . . . . . . . . . . . . . . D-7

MAP Compiler-Directing Option . . . . . . . . . . . . . . . . . . D-8
PARMAP Compiler-Directing Option . . . . . . . . . . . . . . . . D-10

LOGIC Compiler-Directing Option . . . . . . . . . . . . . . . . . D-14

XMAP Compiler-Directing Option . . . . . . . . . . . . . . . . . D21

Reading an RPG Program Memory Dump . . . . . . . . . . . . . . . D-33

E EXECUTION-TIME ERROR MESSAGES . . . . . . . . . . . . . .. E-1
Input Error Messages . .o E-1
IDENT Halt . E-1

MSEQ Halt E-1

SEQ Halt . E-1

- REOF Halt . . E-1
READ ERROR Halt E-1
Programmed Halts E-2
Special Forms Positioning E-2
Arithmetic Errors . . . . . . . . . . . . . . . .00 .o E-2
Divide by Zero Halt . . . . . . . . . . . . . . . . . . . . . .. E-2

SQRT Halt . . . . ' e e e e e e e e e E-2

Vector Element Errors — Invahd Subscrlpt Halt T 2
Pre-Execution Time Vector — VSEQ Halt . . . . . . . . . . . . . . . E3
Sequence Error — KEYSEQ Halt . . . . . . . . . . . . . . . . .. E-3
Limits File — Limits Pair Error . . . . . . . . . . . . . . . . . . . E-3
Invalid Tag File/Data File Messages . . e e e e e e e e E-3
Index-Sequential File Halts — DELERR Halt e e e e e E-4

F RPG/BTF PROGRAM . . . . . . . . . . . .« v o o o o .. F-1
RPG/BTF Program Rules e e e e e e F-1
RPG/BTF Program Input . . . . . . . . . . . . . . . . . . ... F-1
RPG/BTF Program Functions . . . . . . . . . . . . . . . . . . .. F-2

G TAGSORT WITH RPG . . . . . . . . . . . . . .« « o . . . G-1
H RPG PROGRAM CYCLE H-1

1152063-001 xxi



B 1000 Systems Report Program Generator (RPG) Language Manual

Figure

—-
[} [ 1

1 ' [ [ [ 1 ] 1 [] ] [ '
i 1 ] ] 1 [ [N 1 [

_\O\o\ooooo\l\l\l\l\l\x\lxl\lt.'nmu:unu:u:u:uumu:u;u.u:u'u:u.u.u-

—
O'OO
W N ==

10-4
10-4a
10-4b
10-4 ¢
10-5
10-6

xxii

LIST OF ILLUSTRATIONS

Title

Example of RPG Language Program
RPG Source Program Deck . .

Insertion of Coding Lines

Comment Line Coding .

Control Card Specifications Summary Sheet

File Description Specifications Summary Sheet.

Core Index Selection of Data Keys . .

Sequentially Organized Card and Disk Flles
Index-Sequential Key Field Specifications

Direct File Organization .
Example Program Illustrating the Use of L1m1ts .
Example of File Description Entries for Indexed Disk Flles
Example of File Description Entries for Sequential Files
Example of File Description Entries for Direct Files
Example of File Description Entries for Card Files
Example of File Description Entries for Tape Files
Example of File Description Entries for Console Files
Example of File Description Entries for Printer Files .
Example of File Description Entries for Record Address Processmg
Indexed and Direct Files — File Update .

Indexed and Direct Files — File Creation
Index-Sequential File — File Creation .

Index-Sequential File — File Addition .

Index-Sequential File — File Deletion .

Index Sequential File — File Listing

Extension Specifications Summary Sheet

Entries Necessary to Describe a Vector . .
Setting Up a Data Deck For a Compile-Time Vector .
Compile-Time Vector Load .o
Pre-execution Time Vector Load .

Dynamic Vector Loading . . .

Dynamic Vector Load — Input Spemﬁca’uons

Dynamlc Vector Load - Calculation Specnﬁcations
Vectors in Alternating Format .

Line Counter Specifications Summary Sheet

Line Counter Specifications Code Example .
Telecommunications Entries — REMOTE Files . .
Telecommunications Entries — DATACOM or BSCA
Example of an RPG Data Communications Program .
Input Specifications Summary Sheet . .
AND/OR Relationships — Record Identlflcatxon Codes .
Input Sequence Checking .

Example of Alphabetic and I.\Iu;nerlc Entrles in SEQUENCE Fleld .

Input Specifications for DISKIN (SEQ1)

Input Specifications for DISKIN (SEQ2)

Input Specifications for DISKIN (SEQ3)

Coding Look-Ahead Fields . . .

Records Available for Look-Ahead: Two Input Flles

Page

XXix
1-3
2-5
2-6

42
4-16
5-1
5-3

515
5-22
5-22
5-23
523
523
523"
5-24
5-24
5-25
5-26
527
5-28
5-29
5-30

72
7-8
79
79
7-10
7-11
7-11
7-12
7-13
8-2
8-3
93
9-4
9-5
10-2
10-3
104
104
10-6
10-7
10-8
. 1011
. 10-12



B 1000 Systems Report Program Generator (RPG) Language Manual

Figure

10-7
10-8
10-9
10-10
10-11
10-12
10-13
10-14
10-15
10-16
10-17
10-18
10-19
10-20
10-21
10-22
10-23
10-24
10-25
10-26
11-1
11-2
11-3
11-4
11-5
11-6
11-6a
11-6b
11-6¢
11-6d
11-6¢
11-6 f
11-7
11-8
11-9
11-10
11-11
11-12
11-13
11-14
11-14a
11-15
11-16
12-1
12-2
12-3
12-4
12-5

1152063

LIST OF ILLUSTRATIONS (Cont)

Title

Records Available for Look-Ahead: One Update File, One Input File
Comparison of Regular and Spread Card Data Decks A
Coding for Spread Cards . .o

C/Z/D Coding Example 1

C/Z/D Coding Example 2

C/Z/D Coding Example 3 . .

Unpacked Format for Decimal Number 1976 (Left Srgned)
Unpacked Format for Decimal Number 1976 (Right Slgned)
Format of Two-Byte Binary Field

Binary Representation of the Decimal Number 1976

FIELD LOCATION Fields Coding Example . .

OR Relationship — Identical Fields Within Drfferent Record Types
PAGE Field Coding . e e e e e e e e .
Control Fields in Two Record Types

Split Control Fields . .. .

Coding Matching Fields

Record Selection From Two Matchmg Frles

Record Selection From Three Matching Files

Coding for Sequence Checking . .

Field Record Relations — Using the OR Relatronshrp
Calculation Specifications Summary Sheet .

LO Indicator Coding Example . . . .

AND/OR Relationship Coding Example

Resulting Indicators Coding Example

DIV and MVR Coding Example . .

Z-ADD and Z-SUB Coding Example

Field to Array Move — No Indexing . .

Array to Field Move — Array Indexed by Lrteral

Array to Array Move — No Indexing . .

Array to Array Move — FACTOR 2 Field Indexed ..

Array to Array Move — RESULT FIELD Field Indexed

Array to Array Move — No Indexing e
MHHZO Move Zone Operation

MHLZO Move Zone Operations .

MLHZO Move Zone Operations .

MLLZO Move Zone Operations

Binary Field Operations Coding Examples

The ZIP Operation Using a FIELD NAME

The ZIP Operation Using a Literal .

Subroutine Coding Example . .

Example Program Using OPEN and CLOSE Operatlon Codes .
DSPLY Operation Coding Examples . . . .
Example RPG Showing SEND Operation Code

Output-Format Specifications Summary Sheet .

FETCH OVERFLOW Coding Example

Overflow Indicator with Skip Specified . .

FETCH OVERFLOW with Exception Output Codlng Example
Output Indicators Coding Example .

Page

10-13
10-14
10-15
10-17
10-17
10-18
10-20
10-20
10-22
10-22
10-23
10-24
10-25
10-26
10-27
10-30
10-31
10-32
10-33
10-34

11-2

114

11-5
11-11
11-19
11-21
11-26
11-26
11-26
11-27
11-27
11-27
11-29
11-30
11-31
11-32
11-36
11-39
11-39
11-44
11-49
11-52
11-57

12-3

12-7

12-7

12-8
12-10

XXxiii



B 1000 Systems Report Program Generator (RPG) Language Manual

Figure

12-6
12-7
12-7a
12-8
12-9
12-10
12-11
12-12
12-13
12-14
12-15
12-16
12-17
12-18
12-19
12-20
12-21
12-22
12-23
12-24
13-1
13-2
15-1
15-2
15-2a
15-2b
15-2¢
15-2d
15-3
15-4
15-5
15-6
15-7
15-8
15-9
15-10
15-11
15-12

15-13

15-13a
15-13b
15-13¢
15-14
15-15
15-16
15-17

XXiv

LIST OF ILLUSTRATIONS (Cont)

Title

Using Control Level Indicators With Overflow Indicators
Coding for the Printing of Certain Fields

Special Forms Printing Specifications

1P Indicator Coding Example . .

PAGE Specifications Coding Example .

*PLACE Specifications Coding Example .

*PRINT Specifications Coding Example

Coding of Output Constants

Zero Suppression Coding Examples .

Asterisk Fill Coding Examples .

Dollar Sign Coding Examples

Negative Signs Coding Examples .

Sign Removal Coding Examples .

Ampersand Coding Examples (RPG 11 D1alect)
‘Ampersand Coding Examples (RPG I Dialect)
Examples of Constants in the Edit Word

Printer Overflow Operations .

Bar Schematic of Printer Overflow Opera‘uons
Overflow Coding Example 1 — RPG II .

Overflow Coding Example 2 — RPG I

Dollar Card Specifications Summary Sheet

Coding File Identification Extensions — Dollar Slgn Optlons
Data Base Specifications . .

Processing Methods for DMSII Flles .

*ALL Entry Example on the Input Spec1f1cat10ns
*ALL Entry Example on the Input Specifications
*ALL Entry Example on Input Specifications
Resulting Source Listing .. e

Input Specifications for DMSII Flles ..

One Method of Coding the DELET Operatlon .
Two Coding Examples of the DMKEY Operation
Methods of Coding the FIND Operation Code

One Method of Coding the FREE Operation . . .
One Method of Coding the INSRT Operation Code
Methods of Coding the LOCK Operation Code . . .
One Method of Coding the REMOV Operation Code
One Method of Coding the STORE Operation Code .

Program Example of Retrying a Write after Exiting Exceptxon Routme w1th

Cycle- Driven Processing .

Program Example of Retrylng a erte after Exmng Exceptlon Routme W1th

Exception Output Handling. .

*ALL Entry on Output-Format Spec1flcat10ns

Coding Example without the *ALL Entry

Resulting Source Listing for Output-Format Spemflcatlons
Example of Variable Format Records Coding .
Output-Format Specifications for DMSII Files .
Program Example of Restart with a Demand DMSII Fnles '
Program Example of Restart with a Primary DMSII File

Page

12-13
12-13
12-13
12-14
12-15
12-16
12-17
12-25
12-28
12-29
12-30
12-31
12-32
12-32
12-33
12-33
1245
12-49
12-51
12-52
13-2
134
154
15-5
15-13
15-14
15-14
15-15
15-17
15-24
15-25
15-27
15-29
15-30
15-31
15-33
15-34

15-38

15-39
15-42
15-42
15-43
15-45
15-50
15-57
15-62



B 1000 Systems Report Program Generator (RPG) Language Manual

LIST OF ILLUSTRATIONS (Cont)

Figure Title Page
15-18 DMS/DASDL Source to Compile DB1 Data Base . . . . . . . . . . . . 1569
15-19 DMS/DASDL Source to Compile Data Base DB2 . . . . . . . . . . . . 1573
15-20 DMS/DASDL Source for Data Base DB3 . . . . . . . . . . . . . . . 1578
15-21 Data-Base Source to Compile Data Base DB4 . . . . . . . . . . . . . 1583
A-1 Zone and Digit Portions of an 80-Column Card . . . . . . . . . . . . A-1
A-2 Zone and Digit Portions of a 96-Column Card . . . . . . . . . . . . . A-1
C-1 Burroughs Indicator Summary Form . . . . . . . . . . . . . . . . . C-1
D-1 DEBUG Operation Qutput . . . e e e e e e e e D-2
D-2 Source Program with Compiler- Dlrectmg Optlons e e e e e e e e D-5
D-3 Output from NAMES Compiler-Directing Option . . . . . . . . . . . . D-6
D-4 Output from XREF Compiler-Directing Option . . . . . . . . . . . . . D-7
D-5 Output from the MAP Compiler-Directing Option . . . . . . . . . . . . D-8
D-6 Output from PARMAP Compiler-Directing Option . . . . . . . . . . . D-10
D-7 Output from LOGIC Compiler-Directing Option . . . . . . . . . . . . . D-14
D-8 Output from XMAP Compiler- Dlrectmg Option . . . . . . . . . . . . . D21
H-1 RPG Program Cycle . . . . . . e e e e e e e e e e H-3

LIST OF TABLES

Table Title Page
3-1 Inverted Print Specifications . . e 34
4-1 The Maximum and Minimum Values Allowed for Block and Record Slzes. .. 4-7
4-2 Resulting Action of Block Length and Record Length . . . . . . . . . . 4-8
4-3 Default Block and Record Lengths . . . . . . . . . . . . . . . . . . 48
4-4 Device Assignment for Files. . . . - X A
4-5 File Description Specifications — REMOTE .. B S
4-6 File Description Specifications — DATACOM or BSCA e e e e e e ... 414
4-7 Columns 15 and 66 Coding Options . . O - 55 -1
5-1 File Description Specifications — Indexed F11e - R B |
5-2 File Description Specifications — Limits File . . . . . . . . . . . . . . 5-11
5-3 Extension Specifications — Limits File . . . . . . . . . . . . . . . . 512
5-4 Contents of the File Named LIMITS . . . . . . . . . . . . . . . . . 513
5-5 Contents of the File Named DATA . . . . . . . . . . . . . . . . . 514
5-6 Calculation Specifications — SETLL . . . . . . . . . . . . . . . . . 516
5-7 File Description Specifications — SETLL . . . . . . . . . . . . . . . 5-16
5-8 File Description Specifications — Data Files . . . . . . . . . . . . . . 5-19
5-9 File Description Specifications — Addrout File . . . . . . . . . . . . . 520

1152063-001 ’ XXV



B 1000 Systems Report Program Generator (RPG) Language Manual

LIST OF TABLES (Cont)

Table Title Page
5-10 Extension Specifications — Addrout File . . . e e e e e e 5-21
5-11 Valid Combinations of File Types and File Processmg e e e e e e e 5-21
7-1 Guide for Determining Vector Type e e e e e e e e e e e e e e e 7-4
10-1 SEQI Data File . . . . . . e e e e e e e e e e e 10-6
10-2 SEQ2 Data File . . . . . . . . . . . . . . . . ... 00 10-7
10-3 SEQ3 Data File . . . e e e e e e e e e e e e e 10-8
10-4 Packed Equivalents for Unpacked erlds A 10 522
11-1 Summary of Operation Codes . . . . 11-12
11-2 RESULT FIELD Contents for Various Fleld Lengths and De01mal Posmons -

MULT Operation Code . . . 11-17

11-3 RESULT FIELD Contents for Varlous Fleld Lengths and Dec1ma1 Posmons —

SQRT Operation Code . . . .. e e 11-20
11-4 MOVE Operation Code Examples R B E9)

11-5 MOVEL Operations . . . O | E0 2
11-6 Move Zone Operations . S B £X
11-7 Results of the TESTN Operatlon Code . § EC 5
11-8 LOKUP Operation Code Algorithm . . . . . . . . . . . . . . . . . 1143
12-1 Edit Codes Table . . . S 92210
12-2 Effect of Edit Codes on End Posmon O P20
12-3 Examples of Edit Words and Edit Codes . . . e e oo .. 12234
12-4 Effect of Printer Operations on Overflow Indicators Destination . . . . . . 12-48
14-1 Files Used for Source Input and Compilation Output . . 14-3
15-1 Combinations of Various DMSII FIELD LOCATION and FIELD NAME Flelds

in the Input Specifications . . 15-18

15-2 Combinations of DMSII OUTPUT LOCATION and VARIABLE NAME Flelds

in the Output-Format Specifications . . . .. . 1547

15-3 TRBEG and TREND Operation Coding Optlons B IO
A-1 Punch Card Codes for the B 1000 Character Set . . . . . . . . . . . . A-2
B-1 B 1000 RPG Collating Sequence . . . . . . . . . . .« .« . . o . . B-1
B-2 Hex to Binary Conversion Table . . . e e e B-2
F-1 Internal and External File Names of the Tag Flle and Data Fxle e e e F-2
F-2 Internal and External File Names of RPG/BTF . . . . . . . . . . . . . F-3
G-1 Building a Tag File . . . . . . . . . . . . . . . . . . . . . . .. G-1

XXvi



B 1000 Systems Report Program Generator (RPG) Language Manual

INTRODUCTION

Burroughs RPG (Report Program Generator) is a machine-independent programming language suitable
for implementation in a wide variety of data processing applications. B 1000 RPG embraces RPG as
implemented on IBM 360/20 and RPG II as implemented on IBM S/3. In addition, Burroughs has
taken advantage of the sophisticated operating system of the B 1000 to allow optional extensions to
the above-mentioned implementations.

Burroughs B 1000 RPG defaults to that of IBM S/3. A simple control option signals the compiler to
generate code as in 360/20 RPG. Throughout this manual, reference to 360/20 RPG is denoted by
"RPG I".

Burroughs B 1000 RPG offers the following advantages to the user:

Simple, generative syntax for ease of program implementation.
Accelerated programmer training and simplified retraining requirements.
Ease of conversion through standard implementation.

Ease of program modification.

Standardized documentation.

U!AU)N:-‘

This manual describes Burroughs B 1000 RPG and is a reference to the RPG Specification Forms
together with each of their appropriate fields.

Columns not mentioned in the specifications sections are not used and must be left blank.

When left and right broken brackets (< >) are used in syntax descriptions they denote that a
metalinguistic variable of the language is to be placed at that point in the syntax.

This edition contains changes throughout.

List of Applicable B 1000 Publications

The following is a list of publications related to the B 1000 RPG System which are referenced in this
manual.

Publication Title Form Number

B 1000 Systems System Software 1151982
Operation Guide Volume 1

B 1000 Systems System Software 1152097
Operation Guide Volume 2

B 1000 Systems COBOL Reference 1057197
Manual

B 1000 Systems Network Definition 1073715

Language (NDL) Language Manual
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Introduction
Publication Title Form Number
B 1000 Systems Data Management 1127222
System II (DMSII) Reference Manual
B 1000 Systems Sort Language Manual 1152071
B 1000 System Burroughs Network 1151974

Architecture (BNA) Installation and
Operation Manual

HOW TO USE THIS MANUAL

The information in this manual is presented in a logical hierarchy organized from general topics to
specific subtopics. The headings in this manual provide a guide to this organization hierarchy of
specifying the relative level of generality (or specificity) of the material associated with the heading.

Because the headings appear in the Table of Contents, a general outline of the major topics in the
manual, arranged according to their levels in the logical hierarchy, may be found in the Table of
Contents.

Major topics in this manual are discussed in separate sections. Section titles appear in all capital letters
at the top of the first page of a section. A section title appears as follows:

SECTION 7
SECTION TITLE

Major topics within each section of the manual are indicated by first-level headings. First-level headings
appear completely in capital letters indented one space on the page. Usually a first-level heading
appears at the top of a new page in the section. A first-level heading appears as follows:

FIRST-LEVEL HEADING

Subtopics of the major topics within a section are indicated by second-level headings. Second-level
headings appear with initial capital letters. A second-level heading appears as follows:

Second-Level Heading

Subtopics of the lowest level in the manual are indicated by third-level headings. Third-level headings
appear in initial capital letters. Third-level headings appear as follows:

Third-Level Heading
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PRESENTATION OF EXAMPLE PROGRAMS

Throughout this manual examples of the RPG language are presented. Contained in each presentation
is a heading for each specification shown and a column-ruler line at the bottom to help identify the
columns in which entries are specified. The left-most number on each specification line identifies the
RPG source statement number. Figure i-1 shows one example of an RPG source program.

03 IINFILE NS 01
04 1 1 90 RECORD

--a---—]———-*-—--2—--—k—---3-———*---—&-—--*—--—5 —————————— 6--—-*———~7
Output-format Specifications

01 OOUTFILE D 01
02 0 RECORD 90
e e R e et bbb et el e et D L bl b--——*----s----*--—-6-——-*----7

Figure i-1. Example of RPG Language Program

1152063 XXix
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SECTION 1
RPG OPERATION

A program written in Burroughs RPG, called a source program, is accepted as input by the RPG
Compiler. The compiler first verifies that the source program is syntactically error-free, then converts
this source into RPG S-Language, which is then ready for execution on the system. The S-Language
generated by the compiler can be executed by using an Interpreter. The Interpreter causes the system
hardware to perform the operations specified by the S-Language Program and, thus, by the
programmer who wrote the source program.

RPG SOURCE PROGRAM

An RPG Source Program is divided into eight parts which must appear in the following order:

Control Card Specifications

File Description Specifications
Extension Specifications

Line Counter Specifications
Telecommunications Card Specifications
Input Specifications

Calculation Specifications
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 1000 compiler.
Data Base Specifications

This specification provides information about the DMSII data base that is to be accessed by the RPG
program.

File Description Specifications

These specifications provide information about the equipment being used, and associate files with the
hardware devices that are used. The file types (which are given are input, output, combined and also
blocking factors.

Extension Specifications

These specifications are used to describe tables, arrays, and record address files that are used with the
program.

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. Also, line-channel equation can be given to associate a print line with a
channel punch in a carriage control tape.

1152063 | 1-1
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Telecommunications Card Specifications

The Telecommunications Card Specification further defines a file specified on the File Description
Specifications as a REMOTE, DATACOM, or BSCA file. There is no special form for coding
Telecommunications Card Specifications, but the format described in section 7 must be used.

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.

Output-Format Specifications

These specifications are used to specify the type and arrangement of data that are written as output
from the program.

Dollar Card Specifications

The Dollar Card ($ Card) Specifications sheet is also defined for Burroughs RPG. These specifications
are used to accommodate machine and system dependent features, and can appear anywhere in a RPG
Source Program, unless otherwise specified (see section 11).

The preceding specifications are coded by using the following Report Program Generator forms:

Control Card Specifications, form number 1107588.

File Description Specifications, form number 1107596.

Extension Specifications/Line Counter Specifications, form number 1107604.
Data Communications Specifications, form number 1107620.

Input Specifications, form number 1107562.

Calculation Specifications, form number 1107612.

Output-Format Specifications, form number 1107570.

Dollar Card Specifications, form number 1055845.

RPG SOURCE PROGRAM DECK

The coded information contained on the specification forms is recorded in a disk file which constitutes
the source program. The arrangement of these records in the source deck is illustrated in figure 1-1.

AN sl Ml
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Figure 1-1. RPG Source Program Deck

If source corrections become necessary, appropriate changes can be made and the program recompiled.
Thus, the source program file always reflects the S-Language being operationally executed. See section
12 for operating instructions.

RPG FORMAT

As mentioned in the introduction to this manual, Burroughs RPG accepts source statement input in
the format of either RPG I or RPG II.

The following is a list of exceptions found in B 1000 RPG:

1. The Control Card requires simplified recoding before compiling programs from systems other
than B 1000.

2. B 1000 RPG allows 511 characters for alpha fields and 23 for numeric.

3. IBM’s RPG uses standard right signed numeric fields, whereas Burroughs B 1000 RPG uses
standard left sign, IBM’s System 3 standard plus sign is "F’ right sign, the 360/20 standard
plus sign is ’C’ right sign, whereas the Burroughs standard plus sign is *C’ left sign. B 1000
RPG allows the right sign option for system compatibility. (Refer to $RSIGN option in section
11.)

4. Numeric fields must be edited if the C zone punch is not wanted on output. Otherwise, a
positive unedited numeric field contains an alpha character in the left-most position of the field.
For example, C1FOF1F3 would appear as A013 on the printed output. However, if this field
is edited, it assigns a F to the left-most character, changing the output to appear as 1013.

5. The number 96-column devices do not allow packed decimal format.
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14

The following features and language constructs are not provided for by Burroughs RPG:

1) Variable length records.
2) Sterling data format.
3) Alternate collating sequence.
4) Inquiry programs.
5) Printer keyboard output files.
6) External assembler subroutines.
- 7) Blank after literals.
8) Redefined field lengths.
9) Factor 1 and Factor 2 both literals.
10) Card print feature of IBM’s 360/20.
11) File translation.
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SECTION 2

RPG LANGUAGE ELEMENTS

Burroughs RPG is a programming language based upon a fixed series of events, called the RPG
"program cycle”, which takes place during program execution. Due to the strict limitations of the
generated program, the source language must conform to rigid rules of syntax. The following

paragraphs and sections define the rules for writing programs using the RPG language.

CHARACTER SET

The minimum RPG character set consists of the following characters:

The following RPG characters are optional and can be added to the above list:

Characters Used for Names

e »o

* &

e o J-—Iﬁy——\\//\v A +

-

.¢|

N QRS

-9
- Z

blank or space
ampersand

period or decimal point
minus sign

dollar sign

asterisk

comma

apostrophe

plus sign

less than sign
greater than sign
left parenthesis
right parenthesis
left bracket
right bracket
logical OR
logical NOT
exclamation point
semicolon

slash (virgule)
percent sign
underscore
question mark
colon

pound sign

at sign

equal sign
quotation mark

The character set used to form names consists of the 38 characters: 0 through 9, A through Z, hyphen

(), and underscore (_).

1152063
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- CHARACTERS USED FOR EDITING

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

blank or space
Zero
dollar sign
decimal point
, comma
CR  credit symbol (two characters)
asterisk (check protect)
ampersand
- minus sign

& O

@ %

DEFINITION OF NAMES

A name must be left-justified in the field and must begin with an alphabetic character. It is ended
by the space or by the end of the field, whichever comes first. All characters in a name, except the
first, can be any combination of alphabetic, numeric, hyphen (-), and underscore (__) characters. Blank
characters cannot appear between the characters in a name.

RPG defines the following four types of names:

Filenames

Vector names (table or array names)
Field names (variable names)

Labels

Filenames

A filename is a collective name or word that designates a set of data items. The contents of a file
are divided into logical records which are made up of any consecutive set of data items. File names
cannot exceed eight characters and the first seven characters must be unique among file names, for
example, DISKFILE and DISKFIL are considered by the compiler to be equal. The compiler truncates
the eighth character.

Vector Names

A vector name is used to identify a data item which is actually a table or an array. The table is 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 among vector
and field names.

Field Names

A field name is used to identify an individual element of data. Field names cannot exceed six characters
and must be unique among vector and field names. A separate memory area is reserved for each unique
field name which is completely unrelated to any memory area reserved for any other field name.
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Labels

A label is used only to identify a point in the Calculations Specifications to which a GOTO operation
branches, or to identify the beginning of a subroutine. Labels cannot exceed six characters and must
be unique among labels.

DEFINITION OF LITERALS

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 alphanumeric.

Numeric Literal

A numeric literal is defined as an item composed of characters chosen from the digits O through 9,
an optional plus sign (all numeric literals not signed minus (—) are assumed plus) or minus sign (—),
and the decimal point or decimal comma (see item 5 below). The rules for the formation of a numeric
literal are:

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

2. The sign of a numeric literal must appear as the left-most character. If no sign is present, the
literal is defined as a positive value.

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

4. The maximum total length of a numeric literal is 10 characters, including sign and decimal
point.

5. Decimal commas must be used in place of decimal points if the Inverted Print Options I or
J are used (Control Card, Column 21).

6. Embedded blanks are not allowed.

The following are examples of numeric literals:

13427

.005

+1.808 = 1.808
—.0968

7894.54

Alphanumeric Literal

An alphanumeric literal can be composed of any allowable character. The beginning and end of an
alphanumeric literal is denoted by an apostrophe. Any character enclosed within apostrophes is part
of the alphanumeric literal. Consequently, all spaces enclosed within the apostrophes are considered
part of the literal. Two consecutive apostrophes within an alphanumeric literal cause a single
apostrophe to be inserted into the literal string. An alphanumeric literal which consists only of four
consecutive apostrophes results in a single apostrophe. The rules for the formation of an alphanumeric
literal are:

1. There must be at least one character in an alphanumeric literal.

2. The maximum length of an alphanumeric literal used in the Calculation Specifications is eight
characters, and in the Output-Format Specifications is 24 characters.

3. Alphanumeric literals cannot be used for arithmetic operations.

1152063 2-3
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The following are examples of alphanumeric literals:

Literal on Source Program Level Literal Stored By Compiler

'ACTUAL' : ACTUAL
'=1234.56" -1234. 56
'"WEEK''S' WEEK'S
'"TODAY''S DATE' TODAY'S DATE
L B B A

'A' 'B' A'B

'A"l'B' A' 'B

DEFINITION OF RESERVED WORDS

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

Special Words

Reserved words are used in the Input, Calculation, and Output-Format Specifications, and specify such
things as page numbering, date fields, and card interpreting.

The following special words are reserved for use as variables:

JDATE

PAGE

PAGEn (where n=1-38)
TIME

UDATE

UMONTH

UDAY

UYEAR

*PRINT

*PLACE

Their use is discussed fully in the sections where they are used.
Operation Codes

These reserved words are used in the Calculation Specifications, and specify operations to be performed
upon data items. A complete description of the operation codes is presented in section 9.

Common Field Definitions

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

1-2 PAGE

The PAGE entry in the upper left-hand corner of each specification form defines a sequential number
to the coding forms for each source program. Normally, only numeric characters in the range 01-99
would be used; however, any EBCDIC characters (including blanks) are valid entries.

2-4
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3-5 LINE

The LINE entry defines a sequential number for the individual source records on each specification
form. Normally, only numeric characters in the range 000-999 are specified; however, any EBCDIC
characters (including blank characters) are valid entries.

Columns 3-4 are preprinted so that in most cases the entry is already made. For example, the File
Description Specifications form contains line numbers for lines 02 through 07. If more than six lines
are needed, additional entries can be made below line 07 and numbered 08, 09, etc. The units position
(column 5) can be used to insert a line between two previously written lines (see figure 2-1).

02 FCARDIN [IPEAF 80 80 READER

03 FDISKOUT O 1800 90 DISK

0L FMASTER UC 540 180 4 ! DISK

05 F

06 F

07 F

O35FPRINT 0 132 132 OF LPRINTER

025FTAPEIN ISEA 180 180 TAPE

R e e B R e et ST S ST Py

Figure 2-1. Insertion of Coding Lines

The compiler sequence-checks all source input 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 number, a sequence error warning message (S) is emitted by
the compiler.

6 FORM TYPE

This entry identifies the type of specification for each line of code. This entry is preprinted for all
but the Telecommunications Card Specifications.

Valid entries for this field are:

Entry Definition
H Header Card (Control Card Specification).
D Data Base Specification.

File Description Specification.
Index-Sequential Key Field Specification.
Attribute Specification.

Extension Specification.

Line Counter Specification.
Telecommunications Card.

Input Specification.

Calculation Specification.
Output-Format Specification.

Blank | Not allowed except for Comment Card or
Dollar Card (depending upon entry in
column 7).

OO~ -—rmp
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7 COMMENTS/DOLLAR CARD

Since it is often necessary to write explanatory statements within the source program, the comment
line allows the entire line to the right of column 7 (which contains an asterisk [*] character) to be
produced on the source program listing for documentation clarity. Comments are not instructions to
the RPG program or compiler, but serve only as a means of including program documentation. Any
valid EBCDIC characters can be used in a comment line. An asterisk in column 7 overrides column
6. An example of comment line coding is illustrated in figure 2-2.

02 F* THIS IS AN EXAMPLE OF HOW COMMENT LINES
03 F* ARE CODED. ALL LINES WITH AN ASTERISK (%)
OL F=* IN COLUMN 7 ARE TREATED AS DOCUMENTARY,
Og F* AND ARE |GNORED BY THE RPG COMPILER.

06 F*

Figure 2-2. Comment Line Coding

The dollar sign ($) character in column 7 designates the line to be a Dollar Card Specification which
allows the RPG Compiler to accommodate machine and system dependent features. A dollar sign ($)
character in column 7 overrides column 6. Dollar Card Specifications can be specified at any point
in the RPG Source Program Deck. Section 13 describes the use of Dollar Sign Specifications.

75-80 PROGRAM IDENTIFICATION
The PROGRAM IDENTIFICATION entry in the upper right-hand corner of each specification form

is ignored by the compiler, but appears on the source program listing. Thus, it can be used for
documentation to identify different portions of the program, if desired.

2-6
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SECTION 3
CONTROL CARD SPECIFICATIONS

The Control Card Specifications provide certain information about the program to the RPG Compiler.
The Control Card Specifications can transmit to the compiler such information as type of source input,
whether debugging is to take place, sign positions, and so forth. If columns 7-74 are blank, the Control
Card Specifications is not required. One line is provided on the Control Card Specifications and File
Description Specifications form for coding of the Control Card information (see figure 3-1).

FIELD DEFINITIONS

The fields for the Control Card Specifications form are defined in the paragraphs that follow.
1-2 PAGE

Refer to section 2 for a complete description.

3-5 LINE

Refer to section 2 for a complete description.

6 FORM TYPE

This field must be coded with the letter H.

15 DEBUG

Column 15 specifies whether or not the DEBUG operation is to be significant during program
compilation. To perform the DEBUG operation:

1. Column 15 of the Control Card Specifications must be coded with a 1.
2. The operation code for DEBUG must appear in the Calculation Specifications.

If this field is left blank, any DEBUG operation codes encountered in the Calculation Specifications
are not executed at run-time, but they are still checked syntactically by the compiler.

16 B-INDEXED FILES

Column 16 can be used to specify whether B-Indexed Files are to be created or used by the program.
Valid entries are as follows:

Entry Definition

Blank | Indexed-sequential file.

B B-Indexed file.
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15 Specifies whether the DEBUG operation is to be used
during compilation. Entries: Blank or 1.

16 Specifies whether B-Indexed files are to be created
or used by the program. Entries: Blank or B.

17 Specifies the location of the sign in all numeric
data items. Entries: Blank or L, or R.

19-20 Specifies the amount of memory in K-bytes to be
allocated for sorting indexed files. The system defaults
to 8000 bytes if these columns are blank. Entry: A two
digit number.

21 Specifies the punctuation (INVERTED PRINT) to be used
for numeric literals. Entries: Blank or 1.

41 Causes output lines to be conditioned by the 1P in-
dicator. Entries: Blank or 1.

51 Specifies which RPG dialect to use, RPG 1 or RPG II.
Entries: Blank or 1.

Figure 3-1. Control Card Specifications Summary Sheet
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17 Sign Position

This field specifies the location of the sign in all numeric data items and can have the following entries:

Entry Definition

Blank Sign in left-most (high-order)

or L character position. :
K Sign in right-most (low-order)

character position.

The sign position specified by this field can be overridden by the RSIGN Dollar Card Specifications
(refer to section 13) if different sign positions are required within the program.

19-20 SORT MEMORY SIZE

This field is used to specify the amount of memory to be used for sorting. The number specified is
used to allocate memory in thousands of bytes. An entry of 24 results in the allocation of 24K. bytes
of memory for sorting. The default value of 8K. bytes is used when this field is blank or no header
card is included in the source card deck.

The SORT memory size specification in columns 19-20 of the Header Specification, if used with
indexed-sequential files, is given a warning message and ignored. It can be used for indexed (tag file)
files.

21 INVERTED PRINT

This field is used to specify the type of 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:

Entry Definition
Blank Domestic format.
I International format.
J International format (leading zeros
not suppressed for zero balances).
D United Kingdom format.
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Table 3-1 shows inverted print specifications and their resulting formats.

Table 3-1. Inverted Print Specifications

Numeric Literal Edit Codes Zero Suppress UPDATE
Column with a Comma or with a Comma to the Left or with a
21 a Period as a or a Period as Right of the Slash or
Entry Decimal Point a Decimal Point Decimal Point a Period
Blank 5678.90 7,654.32 .60 MM/DD/YY
D 5678.90 7,654.32 .60 DD/MM/YY
I 5678,90 7.654,32 ,60 DD.MM.YY
J 5678,90 7.654,32 0,60 DD.MM.YY

41 FORMS POSITIONING

Since it sometimes becomes necessary to align special forms in the line printer before beginning to print
a report, a 1 in column 41 causes all output lines conditioned by the 1P indicator to be printed more
than once when the program is executed. Each time the lines are printed, the program is temporarily
suspended to allow the operator to reposition the forms. Printing of the lines can be requested by the
operator as many times as necessary to align the forms properly. If this field is left blank, 1P lines
are printed only once.

51 SOURCE INPUT DIALECT

Burroughs RPG supports two dialects. RPG 1 dialect is compatible to IBM 360/20 RPG. RPG II
dialect is compatible to IBM System/3 RPG II. Both dialects support Burroughs optional extensions.
The RPG II dialect is assumed by default. If it is required to use RPG I features, a 1 must be entered
in column 51 of the control card, otherwise this column should be blank. The source program is not
checked against the syntax of the chosen dialect; this option is only used to resolve conflicts between
the dialects. Providing there is no conflict, RPG II features can be used when RPG I dialect is specified
and vice versa.

75-80 PROGRAM IDENTIFICATION

Refer to section 2 for a complete description.
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SECTION 4
FILE DESCRIPTION SPECIFICATIONS

Every file to be used by an RPG program, except compile-time vector files, must be described to the
RPG compiler through the File Description Specifications. These specifications are used to provide
information about file types, file names, how the files are used, record and block lengths, and
hardware devices. The information is used to associate files with hardware devices as well as for other
purposes.

The B 1000 system provides the facility for the object program to use the record and block lengths
from the header record of existing disk files. This function can be inhibited by use of the dollar option
REFORM.

The maximum number of files allowed in any RPG program is 31. An index file and its corresponding
tag file count as one file.

The lower portion of the Control Card Specifications and File Description Specifications is used for
coding the File Description information. Each file to be described required one line on the form.

'FIELD DEFINITIONS

Figure 4-1 can be used in conjunction with the following field definitions for the File Description
Specifications.

1-2 PAGE

Refer to section 2 for a complete description.

3-5 LINE

Refer to section 2 for a complete description.

6 FORM TYPE

This field must contain the letter F.

7-14 FILENAME

This field is used to assign a unique name to every file used by the program. The filename must begin

- in column 7. Filenames must be assigned in accordance with the rules outlined in section 2 of this
manual.
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A. Contains name unique in the first 7 characters for
every file to be used.
B. 15 Specifies how each file is to be used. Entries: I,
o, U, C, or D,
C. 16 Describes the use of input, update, and combined
files. Entries: Blank, P, S, C, T, or D.
D. 17 Specifies which files are to be checked for end-of
file during multifile processing. Entries: Blank or E.
E. 18 Specifies the order matching fields to be
checked. Entries: Blank or A, or D,
F. 19 Specifies whether the file contains fixed~ or vari-
able-length records. Entries: Blank or F.
G. 20-23 Specifies the block size. Entry is device dependent.
H. 24-27 Specifies the record size. Entry is device dependent,
I. 28 Specifies Record Address or Sequential Processing disk
files only. Entries: Blank, L, or R.
J. 29-30 Specifies the length of the key field. Entries: 1-99,
right-justified.
K. 31 Describes the format of the keys within the records.
Entries: Blank, K or A, P, or N,
L. 32 Identifies how a file is to be accessed or whether
multiple butfers are required. Entries: I, 1-9, or Blank.
G 14007

R

i i U
33-34 Specifies the overflow indicator used to condition
records. Entries: OA-OG, OV or Blank.

35-38 Specifies the key field starting position in each record
for indexed files. Entries: 1-4095, right-justified.

39 Indicates whether an output table or array file is
further described on Extension or Line Counter Specifications.
Entries: E, L, or Blank.

40-46 Identifies the input/output device to which each file
is assigned. Entries: READER, MFCUl, MFCU2, PUNCH, PRINTER,
PRINTR2, TAPE, DISK, CONSOLE, BSCA, DATACOM, REMOTE, QUEUE.

53 Entries only meaningful to the B 1000. Entries: U (un-
labelled file), F (special forms), or B (printer backup).

60—65'Specifies number of bytes of memory to be set aside
for an index. Entries: 1-9999 right-justified.

66 For sequential or indexed disk files it specifies addi-
tion to existing file or unordered records to be loaded.
Entries: A, U, or Blank,

70 Specifies action to be taken during close of the file
(tape and disk files)., Entries: P, U, N, R, or Blank.

71-72 Indicates whether file is to be conditioned by an
external indicator. Entries: Ul-U8 or Blank,

Figure 4-1. File Description Specifications Summary Sheet.
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15 FILE TYPE

This field is used to identify the manner in which the program uses the file. Valid entries are:

Entry Definition

Input file.
Output file.
Update file.
Combined file.
Display file.

OacC O~

| Input Files

Input files contain records that the program uses as a source of data. If a file is described as input,
it indicates that records are read from that file. Input files must be further described on the Input
Specifications form with the exception of table files, which must be described on the Extension
Specifications form.

O Output Files

Output files contain records that are written, printed, or punched as output from the program.
Although not required, all output files should be further described on the Output-Format Specifications
form, except for output table files. FILE DESIGNATION (column 16) must be blank for all output
files except chained direct files.

U Update Files

Update files are disk files from which a program reads a record, 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 the Input Specifications and should (not required) be described on the Output-Format Specifications
form. A chained file or a demand file can be updated at detail time, at total time, or at exception
time. All other disk files can be updated only at detail time.

C Combined Files

Combined files are card files or remote files that can be used for both input or output. These files
consist of:

1. Cards that are read by the program and are subsequently punched and/or printed as output.
The punching is into the same cards that have been read, and output can occur only once per
cycle.

2. Remote files that are written to (SEND) and read from (RECV) during calculations.

Combined files must be further described on the Input Specifications and, although not required,
should be described on the Output-Format Specifications form.

D Display Files

Display files are used to write a field or a record directly on the Operator Display Terminal (ODT).
The DSPLY operation code must be used in the Calculation Specifications in order to perform the
write operation. Display files are described only on the File Description Specifications form. The size
of the display file is limited to 50 bytes.
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16 FILE DESIGNATION

This field is used to further describe the use of input, update, and combined files. It must be left blank
for all output and display files,. excluding chained output files. Acceptable entries for this field are:

Entry Definition

Blank | Output file.

Primary sequential file.
Secondary sequential file.
Chained (random) file.
Input table file.

Demand file.

Record address file.

AO-Ownd

P Primary File

A primary file is the principal file from which the program reads input records, and can be designated
as input, update, or combined. Every RPG program must have one, and only one, primary file; all
primary files described after the first one named are considered to be terminal errors. The primary
file must be declared before any secondary files, or a syntax error is emitted.

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

S Secondary Files

Secondary files are all files other than the primary file involved in record selection during multifile
processing. Note that this excludes table, chained, and demand files. These files are processed in the
same order in which they are written in the File Description Specifications. A secondary file must be
an input, update, or combined file.

C Chained File

A chained file can be an input, output, or update file assigned to a disk that uses the CHAIN operation
code to read or write records randomly. When the chained file is an input file, records are read from
the file. When the chained file is an update file, records are read from the file and can be modified
and rewritten to the same location in the file.

Chained indexed files can be input or update files only.

T Table File

A table file is a sequential input file that contains vector entries which can be read into the program
during pre-execution-time. Only pre-execution-time vector files are described on the File Description
Specifications form. Pre-execution-time vectors must be described on the Extension Specifications 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-time and pre-execution-time vectors can be changed at execution time; however, vector
entries read during compilation can be permanently altered only by recompiling the program.
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A vector output file, written or punched at end of job, is defined as a normal output file and does
not require an entry in column 16.

D Demand File

A demand file can be an update, input, or combined file from which records are read through use
of the READ or RECV operation codes in the Calculation Specifications. Demand files and indexed
disk files which are read sequentially by key can only be read sequentially.

Remote devices are accessed on a demand basis through the data communications facilities of RPG.
The RECV and SEND operation codes are used to cause records to be read from and exception records
to be written to REMOTE files respectively.

Demand files are processed as follows:

1. During input mode, the RPG program reads a record in calculations and does not depend on
the RPG program cycle to make a record available.

2. During output mode, the RPG program allows exception records to be written during
calculations. The desired output operation is performed, and program execution continues with
the next calculation statement. The demand file does not have to wait for the RPG cycle to
write the exception record.

R Record Address File

A record address file must be an input file and must be described on the Extension Specifications.
No entries are required on the Input Specifications for a record address file.

A record address file can be either:

1. A limits file that contains records consisting of lower and upper bound record keys that are
used to process indexed files sequentially within limits, or

2. An addrout file that consists of 4-byte, relative-record numbers used to randomly process a disk
file.

17 END OF FILE

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 input, update, and combined files declared
as primary or secondary files and also to record address file, and is used to indicate whether or not
the program can end before all of the records from the file are processed. Valid entries for this field
are:

Entry Definition

Blank | If this entry is blank for all files,

all records must be read from all
files before the program can end. If
this entry is blank for only some
files the program can end whether or
not all records from the file have
been read.

E All records in the file must be read
and processed before the program can
end.
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If all records from all input files must be read and processed before the LR indicator can be turned
ON, this column must be blank (or contain the letter E) for all files.

Specifying an E in column 17 of the File Description Sheet indicates that the job is to end after all
records are processed from the file for which the letter E was specified. In most cases, the job ends
at the time all records from that file are processed. However, under certain conditions, additional
records can be processed after all records from the file with the E designation are processed. The
exceptional situation is in matching records when the letter E is specified for the primary file and all
records from that file have been processed. The job ends only after all secondary records that match
the last primary record have been processed or the first secondary record without a match field has
been encountered. :

Technically, a data file never reaches end of file when processed by a record address file. The program
can be forced to go to end of job when the record address file reaches end of file by making an entry
in column 17 of the File Description Specifications for the record address file.

18 SEQUENCE

This field is used only by primary and secondary files 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 spec1fy the match fields within the input file records. This entry must be left blank for all files other
—~than yrlmary and _secondary f11es Valid entries for this field are:

b T

Entry Definition

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

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

‘Sequence checking is performed 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. If the program
halts, the operator can make one of the following entries:

Console Message Definition
< program number> AXGO Ignore the record out of sequence
and read the next record from the
same file.

< program number> AXSTOP Ignore the record out of sequence,
turn on the LR indicator, and
perform all final detail and total
calculation procedures.

<program number> DS Discontinue the program.

All sequence checking is performed according to the EBCDIC collating sequence (see appendix B). If
any matching file specifies descending (D) sequence, all files must specify descending sequence.
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19 FILE FORMAT

This field specifies whether the file contains fixed-or variable-length records. Variable-length records
cannot be specified.

Entry Definition
Blank Fixed record length.
or F

20-27 BLOCK AND RECORD LENGTH

These fields are used to specify the block and record sizes for the file. The minimum and maximum
record and block length allowed depend upon the device to which the file is assigned. This information
is detailed for the B 1000 in table 4-1.

For disk files with the letter U (update) in the FILE TYPE field (column 15), the RECORD LENGTH
field (columns 24-27) should match the record length in the disk file; otherwise undesirable results can
occur when the records are read and written. The RPG compiler and operating system do not verify
that the record lengths of the disk file and the file in the RPG program are equal.

Table 4-1. The Maximum and Minimum Values Allowed for Block and Record Sizes.

Block Length Record Length
Device Minimum Maximum Minimum Maximum
CARD Same as Same as 1 80
(80 col) record length record length
CARD Same as Same as 1 96
(96 col) record length record length
PRINTER Same as Same as 1 132
record length record length
DISK
Data files 1 9999 1 8192
Addrout files 4 180 4 4
TAPE 8 9999 1 8192
CONSOLE Same as Same as 1 50
record length record length
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Block and record length entries can in certain cases be left blank. The treatment of the various cases
is tabulated in table 4-2.

Table 4-2. Resulting Action of Block Length and Record Length

Block Record
Length Length Result

Entry Entry The values entered are used.

Blank Blank Block and Record Length are
defaulted to the same value.

Entry Blank Invalid.
Blank Entry Block Length is defaulted to

the value specified for
Record Length.

Entries in the BLOCK LENGTH (columns 20-23) and RECORD LENGTH (columns 24-27) fields must
be right-justified, and leading zeros can be omitted. If the BLOCK LENGTH is left blank, it is
assumed to be the same as the RECORD LENGTH. If both the RECORD LENGTH and BLOCK
LENGTH entries are left blank, the default sizes given in table 4-3 are assumed.

Table 4-3. Default Block and Record Lengths

Block and Record
Device Length

All Printers 132

DISK

Data file 180
Addrout file 4

DATA 96, MFCU1, 96
MFCU2

All other devices 80

The value specified in the BLOCK LENGTH file must be an integral multiple of the value specified
in the RECORD LENTH field. For unblocked files (note that card and printer files are unblocked),
the values specified in the BLOCK LENGTH and RECORD LENGTH must be equal. For card and
printer files, the value specified in the RECORD LENGTH field can be less than the maximum record
length for the device. That is, printer files can be specified as 96, 120, or 132 characters in length.

For printer files, if a value is specified for the BLOCK LENGTH field, that value must be the same
as in the RECORD LENGTH field.
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28 PROCESSING MODE

This field applies to disk files only. The acceptable entries are:

Entry Processing Mode

Blank | Sequential by key. Consecutive.
L Sequential within limits.

R Addrout.

29-30 RECORD ADDRESS FIELD LENGTH

This field applies only to indexed files and record address files.

For a record address file, the entry in this field specifies either the length in bytes of each record in
an_addrout file or the length in bytes of each key in a limits file.

For an indexed file, the entry in this field specifies the length of the key field within the records of
the file. All key fields of an indexed or index-sequential file must be the same length, and the maximum
key length is as follows:

1. Index-Sequential files — 29 characters.
2. Indexed files — 29 characters.
3. B-Indexed files — 99 characters.

The maximum key length is the same for a limits file or an indexed file.

The entry in this field must be numeric and must be right-justified. Leading zeroes are not required.
The numeric entry specifies the length in bytes of the key field.

31 RECORD ADDRESS TYPE

The RECORD ADDRESS TYPE field provides additional information about the format of the keys
and/or the processing mode of indexed disk files and record address files. The acceptable entries for
this field are:

Entry Definition

Blank | Not an index file, a Limits file, or an Addrout file.
Also, the file is not processed by an addrout file.
Not valid for files with the $ IXSEQ (default) option
specified.

A Index or Limits file with alphanumeric keys. Valid
for files with the $ IXSEQ (default) option specified.

I Addrout file or processed by an addrout file.

K Index or Limits file with alphanumeric keys. Not
valid for files with $§ IXSEQ (default) option
specified.
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Entry Definition
N Index file with numeric keys in alphanumeric format.
Not valid for files with the $ IXSEQ (default) option
specified. _
NOTE

If column 31 contains the letter I and column 16 contains the letter R, the
file is an addrout file. If column 16 does not contain the letter R, the file
is processed by an addrout file.

A numeric key specified for a limits file can be of a different data format
than the numeric key specified for the associated indexed file.

32 FILE ORGANIZATION TYPE

The FILE ORGANIZATION TYPE field identifies file organization or indicates whether multiple
buffers are required. Valid entries for this field are:

Entry Definition

Blank | Sequential or direct file
with a single I/O area.
I Indexed file.
T Addrout file.

1-9 Sequential or direct file
with 1-9 I/0 areas.

NOTE
B 1000 RPG organizational techniques are such that file accessing and file
organization are independent of each other. This is not true for other RPG
implementations.

Indexed files are assigned to disk. Data keys are required when using indexed files. For additional
information about indexed files, refer to the description of the RECORD ADDRESS FIELD LENGTH
(columns 29-30) and KEY FIELD STARTING LOCATION (columns 35-38) fields in this section.

An indexed file can be loaded in ascending key sequence or it can be loaded in unordered sequence.
Refer to the description of the FILE ADDITION/DELETION/UNORDERED (column 66) field in this
section for additional information.

Sequential and direct files can have multiple I/O areas assigned to them. Multiple I/O areas can
increase the efficiency of execution of the RPG program, but their use also increases the size of the
program. A good balance between the number of 1/O areas and program size must be found in order
to achieve the greatest throughput from the system when programs are multiprogrammed.

Multiple 170 areas cannot be used with table, combined, display, demand, indexed disk, or stacker
selected files.

If column 32 contains the letter T specifying an addrout file, column 16 must contain the letter R and
the file must be assigned to disk or magnetic tape.

A limits file is defined by entering a blank or a numeric (1-9) in column 32 and the letter R in column
16.
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33-34 OVERFLOW INDICATOR

This field applies only to files assigned 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 it, if overflow printing (that is, the printing of special lines when the overflow
file is fetched) is desired for that file. Acceptable entries for this field are:

Entry Definition
OA-OG, | Specified indicator is used to
ov condition records in the file.
Blank Specifies automatic skipping.
No default overflow indicator is
assigned.

If this field is left blank, no overflow indicator is assigned to the printer file. Overflow is then handled
automatically by the RPG program.

If this field contains an overflow indicator but no output is conditioned on that indicator, a continuous
printer listing is produced.

For additional information concerning overflow, refer to the subsection of this manual titled Printer
File Handling in section 10.

35-38 KEY FIELD STARTING LOCATION

This field applies only to 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
must be numeric, and right-justified. Leading zeros can be omitted.

39 EXTENSION CODE

This field applies to printer output files, table or array files that are to be read during program
execution and record address files. The contents of this field indicates whether the file is further
described on the Extension Specifications (table and array files, or record address files) or the Line
Counter Specifications (printer files) form. Valid entries for this field are:

Entry Definition

Blank | No Line Counter or Extension
Specifications are required for
this file; however, they can still
occur.

E An Extension Specification must
further describe the file. This
entry is only allowed for input
table files and record address
files.

L A Line Counter Specification must
further describe the file. This
entry is only allowed for printer
files.
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40-46 DEVICE

This field is used to identify the input/output device to which the file is assigned, or the data
conmimunication entry that indicates that the file is a Telecommunications file. All entries must be left-

justified. Valid entries for this field are:

Entry Definition
READER 80-column card reader
MFCU1 96-column MFCU - primary hopper.
MFCU2 96-column MFCU - secondary hopper.
PUNCH 80-column card punch.
PRINTER or Line printer. (A maximum of 5 printer
PRINTER?2 files can be specified).
TAPE Magnetic tape.
DISK Disk file.
CONSOLE* Operator Display Terminal.
BSCA Te]ecommunications file.
REMOTE Telecommunications file.
DATACOM Telecommunications file.

*Only one CONSOLE file can be specified and must be specified as a display
file (see DSPLY in section 9).

Any card device name (that is READER, PUNCH, MFCUI, etc.) is considered only to denote a card
file. The actual type (input, output, combined) is determined by the entry in column 15 of the File
Specifications. Table 4-4 lists the devices available for each of the file types.

Limits files can be assigned to any input device. Addrout files can only be assigned to an input device

that can also be used by the systems SORT utility for output. Only disk files can be processed
sequentially within the limits or by addrout files.

Table 4-4. Device Assignment for Files.

File Type Devices
Primary or Secondary Card MFCU1 or MFCU2 READER
Input Files Disk DISK
Tape TAPE
Demand Files Card MFCU1 or MFCU2 READER
Data
Communications | REMOTE
Disk DISK
Tape TAPE
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Table 4-4. Device Assignment for Files (Cont)

File Type Devices
Table Files Card MFCU1 or MFCU2 READER
Disk DISK
Tape TAPE
Chained Input Files Disk DISK
Update Files Disk DISK
Combined Files Card MFCU1 or MFCU2
Data
Communications | REMOTE
Output Files Card MFCU1 or MFCU2 PUNCH
Disk DISK
Listing PRINTER, PRINTR2
Data
Communications | REMOTE
Display Files Console CONSOLE
Printer

The B 1000 system also accepts the following additional device names in the DEVICE (columns 40-

46) field.

READO1 PUNCH20

MFCM1 PUNCH42
MFCM2 PRINTUF
READ20 PRINTLF
READA40 DISK11
READ42 DISK11F
CRP DISK45
CRP20 SPO
DATA96

If communication with a remote device is desired, the entry REMOTE, DATACOM, or BSCA is used.
A Telecommunication Card Specification is required for each data communications file declared in an
RPG program. Refer to section 7, Telecommunications Card Specifications, for a detailed description
of the entries required on the Telecommunication Card Specifications.

Data communications files can be input, output, or combined files, and are used to reference Network
Definition Language (NDL) files associated with the network controller. The filename specified in the
FILENAME field (columns 7-14) of the File Description Card entry must be the same as the filename
of the NDL file being referenced, or the names should be file-equated with a File statement. For
information concerning the Network Definition Language, refer to the B 1000 Systems Network
Definition Language Reference Manual.
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REMOTE Specifications

When the device REMOTE is specified in the DEVICE (columns 40-45) field, the remote devices are
accessed on a demand basis. The fields of the file description specifications shown in table 4-5 must
be coded with the applicable entry when REMOTE is specified. The remaining fields must be coded
as they would be for any demand file.

Table 4-5. File Description Specifications — REMOTE

Column Function or
Number Field Name Entry Description
15 File type I Input.
O Output.
C Combined.
16 File designation D Demand file.
32 File organization Blank One buffer.
1-9 Number of buffers.
40 Device REMOTE | Remote devices are to be
accessed on a demand basis.

The SEND and RECV operation codes are used in calculations when REMOTE is specified, and allow
the user to specify indicators to report on:

1. Exception conditions.
2. Incomplete 1/0O operations.
3. End-of-file conditions.

Refer to the subsection titled Programmed Control of Input and Output in section 9 for detailed
information about SEND and RECV.

DATACOM OR BSCA
When DATACOM or BSCA is specified starting in column 40, the fields of the file description

specification shown in table 4-6 must be coded as shown.

Table 4-6. File Description Specifications — DATACOM or BSCA

Column Function or

Number Field Name Entry Description
40 Device DATACOM Telecommunications file.
BSCA Telecommunications file.
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53 FILE OPEN

The FILE OPEN field specifies the open option for the file. The following are valid entries for this
field.

Entry Definition
blank | Defaults to the letter U.

B The letter B applies to printer and card files only. For
printer files, the printer file is not written directly

to the line printer, instead it is written to a printer
backup file. The printer backup file can be printed at
any time after the program closes the printer file, or
after the program goes to end of job. For card files, the
card file is not written directly to the card punch, but

is written to a card punch backup file instead. The card
punch backup file can be punched at any time after the
program closes the card file or after the program goes to
end of job.

F The letter F applies to printer files and causes the RPG
program to be temporarily suspended while waiting for
special forms to be loaded on the line printer by the
operator. A special forms message is displayed on the
Operator Display Terminal (ODT).

L The letter L applies to input, update, or output-with-add
disk files and specifies that this file is unavailable

for other programs while the disk file is open by this
program.

R The letter R applies to input, update, or output-with-add
| disk files. It specifies that this file is only available

to other programs that open this file input while the disk
file is open by this program.

U The letter U specifies that this file is expected or
provided as an unlabeled file. If the file is a disk
file, access to this file by other programs is not
restricted while the file is open by this program.

60-65 CORE INDEX

The core index is a rough table in memory which contains entries representing the key fields of the
data file on disk. The use of the core index can significantly reduce the time needed to process an
indexed file because it allows a more direct access to the specific record required. The program must
search only a portion of the file instead of all entries in the file preceding the required record. The
core index field must be blank when files other than chained index files or index files processed by
the SETLL operation code (the letter L in column 28) in the File Description Specifications are
specified.
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This field is used only by files accessed using the CHAIN operator (that is index files) to specify the
number of bytes of memory to be set aside for indexes. The entry must be right-justified, and leading
zeros can be omitted. The maximum size that can be entered is 999999.

At beginning of job, the core index is built in memory to speed the access time to process the file.
The number of keys contained in memory is determined by taking the key length as specified in
columns 29-30 and dividing it into the core index as specified in positions 60-65. The program then
looks at the end-of-file pointer contained in the File Information Block (FIB) to determine the total
size of the file. The program divides the file into even partitions for the allowable number of keys
in memory, and reads every nth record filling the core table in memory with just the data key fields.
If no entry is made, a minimum (default) number of 10 of these keys (20 keys if the keys are in packed
or numeric form) is automatically specified.

After the core index is built, the program begins processing. As an access occurs, the code emitted
performs a binary search of the core index to determine in which partition the record should be found.
It calculates the lowest actual address and one greater than the highest to be used as the area to be
searched for the record. At this point the program reverts to a binary search of the disk.

Record 1
Entry __,,,/"”””ﬂ/”——"ﬂ'- Record 2
1
Entry Record 3
2 Record 4
Engry Record 5
Entry Record 6
4 Record 7
Entry Record 8
S Record 9
Entry
6
e W,
Entry
7 Record 55
Engry Record 56
R
Entry ecord 57
9 Record 58
Engry Record 59
1
Record 60

Core Index
in Memory Index-Sequential

File on Disk
(60 Records)

Gl40i4

Figure 4-2. Core Index Selection of Data Keys

Several considerations should be made in space/time trade-offs when processing index-sequential files.
The core index should reflect the size of the data file to be accessed and the number of accesses to
be performed. When a significant number of accesses are to be performed, the core index should be

as large as practical; however, the core index should be moderate-to-small if only a few accesses are
desired.

If a value is specified in the CORE INDEX field (columns 60-65) on the File Description Specifications
for an index-sequential file, a warning message is generated and the value is not used.
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66 FILE ADDITION/DELETION/UNORDERED

This field applies only to sequential, indexed ($§ TAG), and index-sequential ($ IXSEQ) files and
indicates:

1. New records are to be added to an existing file.
2. Unordered records are to be loaded into an output file.
3. Records are to be deleted from an index-sequential file.

When an entry is made in the FILE ADDITION/DELETION/UNORDERED field (column 66) for
an indexed or index-sequential file, the indexed or index-sequential file is to be ordered in ascending
sequence according to the key specified in the RECORD ADDRESS FIELD LENGTH field (columns
29-31) and the KEY FIELD STARTING LOCATION field (columns 35-38) of the File Description
Specifications.

For indexed files, the tag file is maintained in ascending sequence order.
For B-indexed files, the data file is maintained in ascending sequence order.

The FILE ADDITION/DELETION/UNORDERED field must be left blank when indexed files that
are processed by record address files are specified.

The file-handling method for index-sequential files is different than for indexed ($ TAG) file processing
when adding records to the file. For indexed file processing, a record that is added to a sequentially
processed file (primary, secondary, or demand) cannot be read during the same program execution.
In index-sequential file handling, the added record can be read if the added record has a key value
greater than the current record.

Valid entries for the FILE ADDITIONS/DELETION/UNORDERED field are:

Entry Definition

Blank | All files other than sequential output files
and indexed ($ TAG) files that are processed
by record address files. If the file is an
indexed (§ TAG) output file, the records must
be loaded in ascending key sequence. :

A Records are to be added to an existing
sequential output file or to any index file.

B Records can be added to and/or deleted from
an existing index-sequential ($ IXSEQ) file.
Does not apply to index disk ($ TAG) files.

D Records are to be deleted from an existing
index-sequential ($§ IXSEQ) file. Does not
apply to indexed ($ TAG) files.

U Records are to be loaded for an indexed
($ TAG) file or index-sequential ($ IXSEQ)
file in unordered sequence creating a new
disk file.
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The letter A must be entered in column 66 if there is an ADD entry in columns 16-18 of the Output-
Format Specifications record description of the file.

If the letter A is entered in this field for any file other than an update file, all output records must
have ADD specified on the Output-Format Specifications (columns 16-18). However, the Output-
Format Specifications are optional.

Records can only be added to an existing disk file. When records are added to a sequential output
file or indexed disk file the records are added at the end of the file. After all records have been added
to an indexed disk file, the tag file or data file is sorted into ascending key sequence depending on
the type of indexed file specified, and the program then goes to end of job (EOIJ).

The coding options for columns 15 and 66 are shown in table 4-7.

Table 4-7. Columns 15 and 66 Coding Options

Column 15 Column 66 Function

I Blank Read only file. Records cannot be
added or updated.

I | A Read only file. Existing records
cannot be updated but new records
can be added.

0] Blank The indexed file is created in the
order in which records are loaded
to the file. It is the user’s
responsibility to ensure that
records are in the desired order.
A run-time error occurs if records
are improperly ordered.

(@) A Data records are to be added to an
existing file.

O U An indexed file is created from
data records which cannot be in
ascending key sequence. For
B-Indexed files, the data file is
created in ascending key sequence.
For indexed files, the corresponding
tag file is created in ascending

key sequence.

Blank Read and update existing records.

A Read and update existing records
and add new records.
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70 TAPE REWIND

The TAPE REWIND 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 for this field are:

Entry Definition

Blank | Close with release.

N Close with no rewind.
P Close with purge.

R Close with remove.

U Close with lock.

To show the effects of the various options, each type of file is 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 operating system
(MCPII).

Card Output

All options are ignored. The output areas are released, the trailer label is punched, and the unit is
returned to the operating system (MCPII).

Tape Input

The effects of the various options for tape input are:

Entry Effect

* Blank | Releases the input areas, rewinds,
and returns the unit to the
operating system.

N The input areas are not released,
the tape is not rewound, and the
device remains assigned to the
program.

U Releases the input areas and rewinds
the tape. The operating system
marks the unit “not ready”.
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Tape Output

The effects of the various options for tape output are:

Entry Effect

Blank | Releases the output areas, writes the
trailer label, rewinds the tape and
returns the unit to the operating
system.

N Writes the trailer label. The tape is
not rewound, and the device remains
assigned to the program.

P Releases the output areas, writes the
trailer label, rewinds the tape, and
overwrites the label, thus making the
tape a scratch tape.

U Releases the output areas, writes the
trailer label, rewinds the tape, and
the operating system marks the unit
"not ready”.

Printer Output

All options are ignored. A page is ejected, a trailer label is written, and the printer is returned to the
operating system (MCPII).

Disk Files

The effects of the various options assigned to disk are described in terms of old files and new files.
An old file is one that already exists on disk and appears in the Disk Directory. A new file is one
created by the program, and does not appear in the Disk Directory. A new file can only be referenced
by the program which creates it.

Entry Effect
Blank | Same as specifying the letter U.

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

P An old file is removed from the disk and
deleted from the Disk Directory, or a new
file is removed from disk.

R An old file is removed from the disk and
deleted from the Disk Directory. The new
file is entered in the Disk Directory and
made available.
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Entry Effect

U For an old file, the file remains in the
Directory and is made available. A new
file is entered in the Disk Directory
(thereby making it an old file) and made
available.

For index-sequential files ($ IXSEQ), if the letter P is specified in this column and the index-sequential
file is redefined using the $ FILEID and/or $ FAMILYID compiler options, the file is not purged and
the program is hung. The following message is then displayed on the Operator Display Terminal
(ODT):

FILE NOT REMOVED -- IN USE

For indexed files ($§ TAG), if the letter P is specified and the data file contains zero records, the tag
file is purged but the data file is not. If the data file contains one or more records, both the tag and
data files are purged. To ensure that the data file is purged, specify the $ OPEN option for the File
Description Specifications of the indexed file. This causes the tag and the data files to be opened at
beginning of job (BOJ); otherwise, only the tag file is opened, and if there are no records in the tag
file, the data file is not opened.

71-72 FILE CONDITION

The FILE CONDITION field applies to input (excluding table input files), update, output, and
combined files, and indicates whether or not the file is conditioned by an external indicator. The entry
indicates (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. When the
indicator is OFF, the file is treated as though end of file had been reached, and no records can be
read or written into the file. Valid entries for this field are:

Entry Definition

Blank | The file is not conditioned by
an external indicator.

Ul1-U8 | The specified external indicator
is used to condition the file.

External indicators (U1-U8) can be used to condition files. For example, a single program can have
two uses. On some occasions, two files can be required to be read, or written; on others, only one
file can be required to be read, or written. The optional file can be conditioned by an external
indicator.

For example, in a program that has two applications, external indicators determine which application
has been selected and what files are to be read, or written.

If a file is conditioned in this way, records written to the output file can also be conditioned by the
same indicator on Output Specifications. If an output file is conditioned by an external indicator, every
output record described on the Output-Format Specifications for that file should be conditioned by
the same external indicator, otherwise the object program builds the output record and performs blank-
after operations but suppresses the write operation. Any calculation operation which should not be
done when the file is not in use (especially CHAIN and READ operations) can also be conditioned
by the same indicator, otherwise the object program automatically conditions CHAIN or READ on
the same external indicator.
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If an external indicator is entered in columns 71-72 for a record address file, the same indicator must
be assigned to the associated data file.

It is the responsibility of the operator to set the external indicators at execution time. The external
setting and interrogation of the external indicators is done by the use of eight one-bit program switches
numbered 1 through 8. Each switch can contain a value of 0 or 1, and can be set at run time by
including the switch attribute as part of the EXECUTE statement. The syntax for assigning values to
the program switches is as follows:

EXECUTE <program name> SWITCH <switch number> <switch value>
The following EXECUTE statement turns ON external indicator Ul:

EXECUTE RPG/TEST SWITCH 1 1

The program switches can also be permanently initialized by using the MODIFY control instruction
as follows:

MODIFY <program name> SWITCH <switch number> <switch value>

When any (but not necessarily all) of the program switches are initialized with the SWITCH attribute
used with either the EXECUTE or MODIFY control instruction, console printer input is not requested
at program execution time. If the switches are not initialized, operator action is required to set the
external indicators by use of the AX input message in response to an ACCEPT message. The following
examples show the use of the AX input message:

<program number> AXI1 (This message results in setting Ul.)
<program number> AXO01 (This message resets Ul and sets U2.)

75-80 PROGRAM IDENTIFICATION

Refer to section 2 for a complete description.
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SECTION 5
FILE ORGANIZATION AND PROCESSING

The file organization and processing of RPG programs is described in this section. Index file
organization type include: index-sequential ($ IXSEQ), indexed ($ TAG), and B-indexed files. Included
in file processing are the following file processing types: consecutive, sequential by key, sequential
within limits, use of limits file, limits file requirements, and file restrictiouns.

FILE ORGANIZATION
The following types of file organization can be used with B 1000 RPG:
1. Sequential
2. Indexed
3. Direct
A detailed description of each type of file organization is presented in the following pages.

Sequential Files

The order in which records appear in a sequential file is determined by the order in which the records
are placed in the file when the file is created.

Card files and magnetic tape files are sequential files. Disk files can be sequential, indexed, or direct.
Figure 5-1 shows a card file and the order in which the information from the cards is stored in a

sequential disk file. The contents of cards A, B, C, D, E, F, G, and H are stored in disk segments
1 through 8 as entries A, B, C, D, E, F, G, and H respectively.

/ caroH
/ cArDG
/ CARDF
/ CARDE
// CARD D
/ carpc

/CARDB SEGMENTS
/ CARD A 1 | ENTRY A
ENTRY B
ENTRY C
ENTRY D
ENTRY E
ENTRY F
ENTRY G
ENTRY H

® N OO H WN

G 14008

Figure 5-1. Sequentially Organized Card and Disk Files
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Indexed Files

The following three types of indexed files can be used with B 1000 RPG:

1. Index-Sequential ($ IXSEQ)
2. Indexed ($ TAG)
3. B-Indexed (Letter B in column 16 of the Control Card Specifications)

Only one of these three indexed file types can be used in a given program, and a file must always
use the same indexing method.

A detailed description of each type of indexed file follows:
Index-Sequential ($ IXSEQ) Files

An index-sequential file is a disk file that is comprised of a data file, multiple key (access) files, and
one global file. The data file contains the actual user information. The key file(s) is a sequential file
and consists of key and address pairs, where the address points into the data file. The global file
contains system information that associates the data and key files. The records in the data file are in
random sequence order and are accessed by use of the key file. The following shows the naming
convention used by the operating system (MCPII) to handle the three file types:

File Type File Name
Global File < filename >
Data File 00 < filename >
Key File 1 01 < filename >

Key File 2 02 < filename >
Key File 3 03 < filename >

Key File 99 | 99<filename>

Index-Sequential File Specifications

An index-sequential file can be specified by entering the IXSEQ (the default for index files) compiler
option immediately prior to the File Description Specifications for a file. The File Description
Specifications has space for declaring one key access. Additional key accesses can be specified on
special file description specifications called Index-Sequential Key Field Specifications that immediately
follow the File Description Specification.

Refer to figure 5-2 for an example of the Index-Sequential Key Field Specifications. Each additional
key access requires one line on the form. Each of the Index-Sequential Key Field Specifications contain
columns for describing the key length, data type, processing mode, starting location, name, access key,
and access mode. These are documented in the following paragraphs.
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Field Definitions

Figure 5-2 can be used in conjunction with the following field definitions for the Index-Sequential Key
Field Specifications.
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Figure 5-2. Index-Sequential Key Field Specifications
KEY KEYWORD Field

The KEY KEYWORD field (columns 15-17) of the Index-Sequential Key Field Specifications must

contain the keyword KEY for additional key specifications that follow the File Description
Specifications of the index-sequential file.

RECORD ADDRESS FIELD LENGTH Field

The key length is specified in the RECORD ADDRESS FIELD LENGTH field (columns 29-30) and
can range from 1 to 29.

RECORD ADDRESS TYPE Field

The key data type is specified in the RECORD ADDRESS TYPE field (column 31) and can be the
letter A or blank (defaults to the letter A).
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FILE ORGANIZATION TYPE Field

The file organization is specified in the FILE ORGANIZATION TYPE field (column 32) and must
be the letter I. This field is only valid on the File Description Specifications for the file.

KEY FIELD STARTING LOCATION Field

The key starting location is specified in the KEY FIELD STARTING LOCATION field (columns 35-
38).

KEY NAME Field

The key name is specified in the KEY NAME field (columns 47-52) and identifies the name of the
key. If multiple key specifications are described, this field can be left blank for only one of these key
specifications.

ACC (Access) Field

The ACC field (columns 54-56) specifies that this key is the access key for various input and delete
operations. The keysymbol ACC is specified and only one key specification can be the access key. If
the ACC field is left blank, the key on the File Description Specifications is assumed to be the access
key. Specifying ACC causes this key to be used whenever a CHAIN or DELET operation code does
not include a key name in the RESULT FIELD field.

FILE ADDITIONS/DELETION/UNORDERED Field

The valid entries for the FILE ADDITIONS/DELETION/UNORDERED field (column 66) are as
follows:

Entry Definition

Blank | All files other than sequential output files and
indexed ($§ TAG) files that are processed by record
address files. If the file is an indexed ($ TAG)
output file, the records must be loaded in ascending
key sequence.

A Records are to be added to an existing sequential
output file or to any index file.

B Records can be added to and deleted from an existing
index-sequential ($§ IXSEQ) file. Does not apply to
indexed ($ TAG) files.

D Records are to be deleted from an existing
' index-sequential ($ IXSEQ) file. Does not apply to
indexed ($ TAG) files.

U Records are to be loaded for an index file in
unordered sequence (creating a new index file).
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The following describes how to add and delete records from index-sequential ($ IXSEQ) files.

Adding Records
The letter A (or B for index-sequential files) must be entered in column 66 of the Index-Sequential
Key Field Specifications if there is an ADD entry in columns 16-18 of the Output-Format
Specifications record description of the indexed disk file. If the letter A (or B for index-sequential
files) is entered in this field for any file other than an update file, all output records must have
ADD specified in columns 16-18 of the Output-Format Specifications. However, the Output-
Format Specifications are optional. Records can only be added to an existing disk file.

Deleting Records
The letter D or B must be entered in column 66 if there is a DEL entry in columns 16-18 of the
Output-Format Specifications record description of the index-sequential ($ IXSEQ) file. The record
deleted is the current record of the key with ACC in columns 54-56 of the key specifications. No
key can be specified for this type of delete operation.

Records can also be deleted from index-sequential ($ IXSEQ) files with the DELET operation code.
Refer to the DELET operation code in section 9 for additional information.

PRIMARY/ALTERNATE KEY Field
The PRIMARY/ALTERNATE KEY field (column 68) specifies the primary key, alternate keys, and
whether duplicate keys are allowed for a record in the index-sequential (§ IXSEQ) file. There can be

only one primary key. All other keys must have the letter D or N specified in column 68. The primary
key does not have to be the first key specified.

Valid entries for this field are:

Entry Description

Blank | A blank entry specifies that the key is
the primary key.

D The letter D specifies that the key is an
alternate key and duplicate keys are allowed.

N The letter N specifies that the key is an
alternate key and duplicate keys are not
allowed.

Accessing CHAIN Files Sequentially

Accessing CHAIN files sequentially is accomplished by using the READ operation code. The READ
operation code also allows the program to read records with dupiicate keys in an index-sequential ($
IXSEQ) file. This is accomplished by first specifying the CHAIN operation code using the access key
desired. Once the record is found, that is, the indicator specified in columns 54-55 is set off, duplicate
records can be read by specifying the READ operation code. If the last CHAIN operation results in
a not found condition, that is, the indicator specified in columns 54-55 is set on, subsequent READ
operations do not return a record since no current record exists for the access key used. The same
is true for updating. The last record that has been read, for example, access key number 2, is the
record eligible for updating as long as there is no subsequent not found condition for a CHAIN
operation on this key. A not found condition on another access key does not affect the current record
for access key number 2.
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Differences Between Key Comparison of Indexed Files and Index-Sequential Files

An RPGe-issued comparison of the tag file key ignores the zone field when searching for a record with
the given key value. When the index-sequential file is used to search for a record, the operating system
(MCPII) does the key compare operation, and performs a bit-by-bit comparison that includes the zone
field. Because of this difference in the way the system performs the comparison of the two files, an
RPG program that accesses an index-sequential file can function differently when using the indexed
(tag file) file. Examples of the differences between index-sequential comparison and indexed (tag file)
files are given in the following subparagraphs.

Example Set 1:

For the example in this set, assume that the index-sequential file is created in such a way that the zone
field for the sign byte of the key is a hexadecimal @F@ character.

1. The user program declares that the file has an alphanumeric key, and the program performs
a CHAIN operation to the file using a numeric argument. This program works the same when
using the index-sequential file as it did when using the indexed (tag file) file.

2. The user program declares that the file has an alphanumeric key, and the program performs
a CHAIN operation to the file using a numeric argument. This program works the same when
using an index-sequential file as it did when using the indexed (tag file) file.

3. The user program declares that the file has an alphanumeric key, and the program performs
a CHAIN operation to the file using numeric as well as alphanumeric arguments. This program
cannot find some records when using the index-sequential file that it found when using the
indexed (tag file) file.

All CHAIN operations with numeric arguments function in the same manner. However, if the
alphanumeric arguments are created by moving a numeric value to the alphanumeric argument, a
CHAIN operation that uses that argument does not find the record by using the index-sequential file.
With the B 1000 RPG compiler, a MOVE operation of a numeric value to an alphanumeric field causes
a hexadecimal @C@ character to be stored in the zone position of the right-most character. By using
the indexed (tag file) method, the RPG compiler has issued a compare operation that has ignored the
zone portion of the character when searching for a record with the given key value. When using the
index-sequential method, the operating system (MCPII) performs a bit-by-bit comparison, because the
file on disk has hexadecimal @F@ characters in the zone portions. In that case, no record is found.
The user has to manipulate the zone portion to force it to a hexadecimal @F@ character.

Example Set 2:

For the examples in this set, assume that the index-sequential file is created in such a way that the
zone field for the sign byte of the key is a hexadecimal @C@ character.

1. The user program declares that the file has an alphanumeric key, and the program performs
a CHAIN operation to the file using a numeric argument. Records that were found when using
the indexed (tag) file are not found when using the index-sequential file.

The numeric argument has a zone portion that contains a hexadecimal @F@ character. As the
indexed (tag file) method does not compare the zone portion when searching for the key, the
index-sequential method works. Again, the operating system (MCPII) is doing a bit-by-bit
comparison and does not find any records.

2. The user program declares that the file has an alphanumeric key, and the program performs
a CHAIN operation to the file using an alphanumeric argument. This program works the same
with either type of index-sequential file.
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3. The user program declares that the file has an alphanumeric key, and the program performs
a CHAIN operation to the file using numeric and alphanumeric arguments. Records that were
found when using the indexed (tag) file are not found when using the index-sequential file. The
reason is the same as in item 1 of this set.

When the argument is alphanumeric, the argument was created by moving a numeric value to
the alphanumeric key, and the keys on disk are right signed, then the same records are found
when using the index-sequential file as when using the indexed (tag file) file.

This difference can be resolved when the file is created or converted to this format by doing the
following:

1. If the file is being created, specify the X edit code on the Output-Format Specifications for
the key field. The X edit code forces the hexadecimal @F@ character in the zone portion of
the key field.

2. If the file is being converted from using hexadecimal @C@ to @F@ characters in the zone
portion of the key field, specify the X edit code on the Output-Format Specifications when
writing the key field to data file.

Indexed

_Indexed files are data files on disk that have associated tag files. The records of the indexed file are
“in random sequence and are accessed by use of the tag file. The records of the indexed file contain
record keys and data. The record keys are specified by the user. The file description for the indexed
file contains information that describes the length, type, and starting position in the record of the
record key. Each record contains one key whose size can range from one byte to a maximum of 29
bytes.

Indexed files can be created with the record keys in either ascending or random sequence. When an
indexed file is loaded in a random (unordered) sequence, the tag file is sorted in order to properly
sequence the record keys before the user’s program goes to end-of-job. When an ordered load is
specified, the records are checked for proper sequencing.

A tag file is a sequential file that contains the record keys of the associated indexed file and indices
that reference the data records of the indexed file.

A tag file record contains a key and a six-digit decimal address. This is the same key as the one in
the record that the address points to in the indexed file. The tag file records are small, and are blocked
under control of the RPG compiler so that as many records as possible are placed in 180-byte blocks,
thereby contributing to efficient searching and sorting of the tag file. For example, when the key field
requires seven bytes, the tag file record size is ten bytes, and the tag file contains 18 records per block.

B-Indexed

When the programmer enters the letter B in column 16 of the header card, a B-Indexed file type is
specified. B-indexed files do not have associated tag files, so their records are normally ordered in
ascending sequence according to the record key specified by the user. The file description entry for
the B-indexed file contains information describing the length, type, and starting position in the record
of the record key.

A B-indexed file can be created with the record keys in random sequence, in which case the file is

sorted according to the specified key before the program goes to end of job. When an ordered load
is specified, the records are checked for proper sequencing.
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Direct Files

A direct file is a disk file whose records always occupy a specific position (disk address) in the file,
regardless of the order in which the records are placed in the file. Therefore, direct files are classified
as randomly organized files.

When a direct file is created or accessed, relative record numbers are used to identify the record
locations within the file.

Figure 5-3 shows a card file and a direct file on disk that was created from the card file. The relative
records number of each card is the relative record number within the disk file that the record occupies.

RELATIVE
RECORD #
1 NOT ASSIGNED
2 NOT ASSIGNED
RELATIVE A3 3 3
RECORD c——"—""_ /
NUMBER Qi\\'_"" —6 4 NOT ASSIGNED
\ ~
N 5 5
] 6 6
{0 7 NOT ASSIGNED
8 8
9 NOT ASSIGNED
=10 10
RELATIVE RECORD NUMBERS ARE USED TO
DETERMINE RECORD LOCATIONS IN THE DIRECT FILE ON DISK
DIRECT FILE ON DISK.
G14009

Figure 5-3. Direct File Organization

Note that the card file records do not have to be in sequence by relative record number when the direct
disk file is created. Record areas in the direct disk file for which no records are assigned remain the
same, but can be overlayed with new data at a later time.

FILE PROCESSING

The manner in which files are processed is dependent on the type of file organization used to create
the file.

Files that were not created with the use of keys or relative record numbers cannot be read randomly
by accessing them through an addrout file. The four major types of file processing that are described
in the following pages are:

1. Consecutive.

2. Sequential by key.

3. Sequential within limits.
4. Random.
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Consecutive

Consecutive file processing refers to the method of reading the records of a file in the order of their
occurrence in the file. Sequential files are normally processed by consecutive file processing. Direct files
and files designated as demand files can also be processed by use of consecutive file processing.

When consecutive file processing is used to read a direct file, all of the records are read from the file,
so that embedded records that do not logically belong to the file must be handled by the user’s
program.

Index-sequential files cannot be processed consecutively without a key.

Sequential By Key

Sequential by key file processing is used for indexed disk files that are designated as primary,
secondary, or demand files. Records are read from the file in ascending key sequence until all of the
records in the file are processed or the program goes to end of job.

Sequential Within Limits
Sequential within limits file processing is used for processing indexed disk files by using either:

1. A limits file.
2. A SETLL operation code.

The use of a limits file and SETLL operation code for sequential within limits file processing are
explained in the following pages.

Use of a Limits File

Any indexed disk file that is designated a primary, secondary, or demand file can be processed
sequentially within limits by utilizing a limits file. The purpose of the limits file is to specify the lower
and upper limits (bounds) of the indexed file, so that only the records within those limits are processed.
Each record in the limits file contains two record keys that describe the lower and upper bounds of
the indexed file. The limits file can contain more than one record, but each record describes only one
pair of lower and upper bounds.

For example, an indexed file that is alphabetically ordered by employee name can be accessed by using
a limits file that has one or more records specifying the alphabetic range to be accessed. There are
no restrictions on either the number of records or the bounds they specify. Therefore, the records in
the limits file used to access such an indexed file could specify the following bounds:

A and J
D and J
A and I
F and Z
A and Z

The limits file can be on cards, disk, magnetic tape, or can be entered from the console printer.
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Limits File Requirements and Restrictions

The restrictions and format requirements for records of a limits file follow:

10.

5-10

1.
2.

3.

Each limits file record can contain only one set of limits (lower and upper bounds).

The same set of limits (lower and upper bounds) can appear in more than one record of a limits
file.

The lower bound key must begin in position 1 of the record. The upper bound key must
immediately follow the lower bound key.

. The lower bound key and the upper bound key in a limits file record can be the same. The

result is that only the one data record described by the keys is read.

. The length of limits file records must be twice the length of the record key specified in the

index file. Therefore, the addition of leading zero or blank characters may be necessary. If the
key length specified in the indexed file is 10 bytes, the length of the limits file records is 20
bytes.

. When the limits file is on disk, either A or P (whichever is applicable) must be specified for

the record address type in column 31 of the file description of the limits file. A further
description of the use of A and P follows in item g. When the limits file is not on disk, column
31 must remain blank, and alphanumeric keys are assumed.

. The keys of the limits file can have a different format than the keys of the indexed file that

is to be processed within limits. For example, the indexed file can have packed keys and the
associated limits file can have alphanumeric keys.

When the keys of the indexed file and limits file have different formats, the following
limitations apply:

a. The length of alphanumeric key fields must be twice the length specified for packed key
fields, minus 1 or 2.

b. At execution time of the RPG program, the format of the key in the limits file is changed
to the same format as specified for the key in the associated indexed file.

c. Only the digit portion of alphanumeric keys is significant.

. The normal conventions for specifying the position of signs (left or right) within packed key

fields applies to both indexed files and limits files. The files can have their signs in different
positions within their key fields. The appropriate Dollar Card entries must be included in the
file description specifications when necessary.

. When an indexed file is to be processed within limits with the use of a limits file and an external

indicator is specified in columns 71 and 72 of the file description, the external indicator must
be coded for the indexed file.

When an indexed file is to be processed within limits with the use of a limits file and an end-
of-file specification is desired, an E should be specified in column 17 of the file description
specifications for the limits file.
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File Description Specifications — Indexed File

The following fields must be coded in the File Description Specifications when the indexed file is to
be processed sequentially within limits, except for the optional entries for columns 17 and 71-72.

Table 5-1. File Description Specifications — Indexed File

Column Function or
Number Field Name Entry Description
15 File type I Input.
U Update.
16 File designation P Primary.
S Secondary.
D Demand.
17 End of file E End of file. This entry
is optional.
28 Processing mode L Processing within limits.
31 Record address type A Alphanumeric keys.
P Packed keys.
40 Device DISK | The indexed file is
assigned to disk.
66 File addition/ Blank | Additions to the indexed
unordered file are not allowed.
71-72 File condition U1-U8 | External indicator. This
entry is optional.
File Description Specifications — Limits File

The following fields must be coded in the File Description Specifications for a limits file that is used
in conjunction with an indexed file.

1152063

Table 5-2. File Description Specifications — Limits File

Column Function or
Number Field Name Entry Description
15 File type I Input.
16 File designation R Record address file.
17 End of file E End of file. This entry
is optional.

5-11



B 1000 Systems Report Program Generator (RPG) Language Manual
File Organization and Processing

Table 5-2. File Description Specifications — Limits File (Cont)

Column Function or
Number Field Name Entry Description
19 File format F Fixed length records.
Blank Fixed length records.
20-23 Block length Blank Unblocked records.
nnnn A multiple of the record
length.
24-27 Record length nnnn Record length must be at
least twice key length.
29-30 Record address nn Key length in bytes.
field

31 Record address A Alphanumeric keys.

type P Packed keys.

32 File organization Blank One buffer.

1-9 Number of buffers.

39 Extension code E A further description of
the limits file is coded
on the Extension
Specifications.

40-46 Device CARD
DISK The limits file is
TAPE assigned to the named
CONSOLE | device.
Extension Specifications — Limits File

The following fields must be coded in the Extension Specifications when a limits file is used in
conjunction with an indexed file.

Table 5-3. Extension Specifications — Limits File

Column
Number Field Name Entry
11-18 From filename The name of the limits file must be
stated as it appears in the File
Description Specifications.
19-26 To filename The name of the indexed file associated
with this limits file must be stated
as it appears in the File
Description Specifications.
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Figure 5-4 shows an example program. which illustrates the use of limits file processing. The indexed
file named DATA is processed by means of the limits file named LIMITS. The program reads a record
in the limits file to obtain the first limits pair. A limits pair contains the range in which the file named
DATA is to be processed. There are two values which make up a limits pair. The first value is the
low key and the second value is the high key. Processing of the data file begins with the low key and
ends with the high key. Once the high key is processed, the next record in the limits file is read to
obtain the next limits pair. Processing of the data file continues until the high key of the last record
in the limits file is processed.

The program in figure 5-4 updates records in the file named DATA by moving the literal UPDATE
to the field named VALUE.

Table 5-4 lists the contents of the file named LIMITS.

Table 5-4. Contents of the File Named LIMITS

Relative Key Values in Hex

Number Low High
1 0A 0B
2 2A 2D
3 OH 0l
4 oD OE
S - 1C 1D

NOTE

For reader convenience, the low and high keys are separated. The two keys
are actually concatenated. For example, "0A” and "0B” actually appear as
"0A0B”.

Since the keys are alphanumeric, the zone portion of the right-most character

contains the sign. Refer to appendix B for the hexadecimal equivalents of
B 1000 characters.
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Table 5-5 lists the contents of the indexed file named DATA before and after the program in figure
5-4 is executed.

Table 5-5. Contents of the File Named DATA

Contents of Each
Relative Record in Hex
Record
Number Before After
01 0A 0AUPDATE
02 0B OBUPDATE
03 oC oC
04 (1)) ODUPDATE
05 OE OEUPDATE
06 OF OF
07 0G 0G
08 OH OHUPDATE
09 oI OIUPDATE
10 1? * 1?7 *
11 1A 1A
12 1B 1B
13 1C 1CUPDATE
14 1D 1DUPDATE
15 1E 1E
16 1F 1F
17 1G 1G
18 1H 1H
19 1I 11
20 27 * 27 *
21 2A 2AUPDATE
22 2B 2BUPDATE
23 2C 2CUPDATE
24 2D 2DUPDATE
25 2E 2E

* The question mark character (?) represents positive zero (+0).

NOTE
Since the keys are alphanumeric, the zone portion of the right-most character
contains the sign. Refer to appendix B for the hexadecimal equivalents of
B 1000 characters.
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File Description Specifications

O1 FDATA UPE F 180 10L 2Al 1 DISK
02 FLIMTS IR F 180 L 2A ED!ISK
PR S B Ko P R 3---——;':---—L;----:':----5----:’:-—-—6----:’:--—-7

Extension Specifications

01 E LIMITS DATA
2

Input Specifications

01 [DATA NS 01

02 | 1 2 KEY
03 | 3 8 VALUE
--------- [ B et E e T R O R D Rt ey

Calculation Specifications

o1 ¢C MOVE 'UPDATE' VALUE

Figure 5-4. Example Program Illustrating the Use of Limits
Use of SETLL Operation Code

Indexed files that are designated as demand files can be processed sequentially within limits by
specifying SETLL in the Calculation Specifications. The indexed file can be designated as an input or
update file, record additions are not allowed, and the record keys must be either alphanumeric or
packed.

NOTE
Indexed files designated as demand files cannot be processed sequentially
within limits by both a limits file and the SETLL operation code in the same
program.
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Calculation Specifications — SETLL

The following fields of the Calculation Specifications must be coded when the SETLL instruction is
to be used.

Table 5-6. Calculation Specifications — SETLL

Column Function or
Number Field Name Entry Description
18-27 Factor 1 Field name or literal.*
28-32 Operation SETLL | Operation code.
33-42 Factor 2 File name of indexed file.*

* This entry must belleft-justified.

The record keys can be either alphanumeric or packed. When the keys are alphanumeric, the field or
literal length must be equal to the length of the key specified in the file description specifications for
the indexed file. When the keys are packed, the field or literal must be numeric and the length should
" be less than or equal to the length of the key specified for the indexed file, or truncation occurs.

When SETLL is specified, the lower limit of the record key for the indexed file to be processed
sequentially within limits is established by the absolute value contained in a field or literal. The field
or literal is specified in columns 18-27 of the Calculation Specifications. The upper limit of the record
key defaults to the highest record key that exists in the file.

At execution time of the RPG program, records of the indexed file are processed consecutively, starting
with either the lowest record key in the file or with the record key specified by the SETLL operation.

File Description Specifications — SETLL
When an indexed disk file is to be processed sequentially within limits using the SETLL operation,

the following entries are required in the File Description Specifications. All other fields are coded as
they normally are for sequentially processed indexed files.

Table 5-7. File Description Specifications — SETLL

Column Function or
Number Field Name Entry Description
15 File type I Input file.
‘U Update file.
16 File designation D Demand file.
17 End of file Blank
28 Processing mode L Limits processing.
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Table 5-7. File Description Specifications — SETLL (Cont)

Column Function or
Number Field Name Entry Description
31 Record address A Alphanumeric keys.
type P Packed keys.
40 Device DISK The indexed file is
assigned to disk. \
66 File addition/ Blank Additions to the indexed
Unordered file are not allowed.
71-72 File condition U1-U8 External indicator. This

entry is optional.

Record Processing Using SETLL

There is one exception to the normal convention of reading a demand file, as follows:

When a read is performed on a demand file that is to be processed sequentially within limits using
the SETLL operation code, the entire file can be read as many times as desired even though the
end-of-file record has been read.

Read operations performed on a demand file prior to execution of a SETLL instruction are performed
consecutively starting with the record having the lowest record key. When end of file is reached, the
file can be read again starting with the record having the lowest record key.

Read operations performed on a demand file after a SETLL instruction has been executed are
performed consecutively starting with the first record in the file whose key is equal to or greater than
the low record key established by the SETLL instruction. When end of file is reached, the file can
be processed consecutively starting with either:

1. The record with the lowest record key if a new SETLL instruction is not executed.
2. The first record in the file whose key is equal to or greater than the low record key established
by a new SETLL instruction.

When a read operation is specified in the Calculation Specifications, an indicator should be specified
in columns 58-59. The indicator is turned on when end of file is reached on the indexed file, and
remains on until the program turns it off.

When a read operation is specified in the Calculation Specifications and no indicator is specified, the
following occurs during program execution:

1. When the end-of-file record is read for the indexed file, the following message is displayed on
the ODT:

REOF
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2. Following the display of REOF, the operator must enter either the GO or ST system control
instruction on the console printer. Entry of GO causes the program to continue, then reading
can be performed and the records processed consecutively starting with either:

1) The record with the lowest record key if a new SETLL operation code is not executed.
2) The first record in the file whose key is equal to or greater than the low record key
established by a new SETLL operation code.

Random

Random file processing can be used for direct, indexed, and sequential files. Records are written to
or read from the files only when chain statements are executed that identify the records. During
program execution, records are read during the time that calculations are being performed, which
allows the programmer to use data from the records for detail or total calculations. When a chained
update file is processed randomly, records can be:

1. Read and modified during the time in which detail or total calculations are being performed,
and rewritten in the file during the detail or total output phase, or

2. Rewritten during the time in which detail or total calculations are being performed by use of
the EXCPT operation code.

Random Processing — Sequential and Direct Files

When sequential or direct files are processed randomly, records are selected by the use of relative
record numbers. These relative record numbers identify the positions of the records in the file relative
to the beginning of the file. For example, the relative record numbers for the first, third, seventh, and
eighth records are 1, 3, 7, and 8 respectively.

Random Processing — Indexed Files

When indexed files are processed randomly, records are selected on the basis of record key values. An
indexed file that is an input file can be processed randomly by the use of relative record numbers.
Index-sequential files cannot be processed randomly by using relative record numbers.

Random Processing — Addrout Files

Addrout files are created by the tagsort option of SORT, and can be used to randomly process a data
file. The addrout file is comprised of 8-digit, 4-bit, decimal-encoded relative record numbers that
indicate the relative position of the associated records in the data file.

Any sequential, indexed, or direct organized disk file that is designated as a primary or secondary file
can be randomly processed by usmg an addrout file. An_ mdex—sequentlal f11e _cannot | be randomly
number is read from the addrout ﬁle, and the relative record number is then used to locate and read
a record from the data file that is being randomly processed. Only the records of the data file whose
relative record numbers are in the addrout file are processed. File processing continues until an end-
of-file condition occurs for the addrout file.
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Advantages of Using Addrout Files
The advantages of using addrout files for random processing of data files are as follows:

1. A data file can be sorted in many different sequences by using various control fields from the
records in the data file.

2. Addrout files can be used in the processing of files that are organized sequential, indexed, or
direct.

3. Addrout files require less disk space than comparable tagfiles composed of both record key
fields and relative record numbers.

4. More than one addrout file can be used with a program.

Creating Addrout Files

An addrout file can be created by sorting a file with the tagsort option of the SORT compiler. Specify
the same blocking factor in the tagsort parameters as specified in the File Description Specifications
for the addrout file. A blocking factor of 45 is preferred. If the file is not blocked, each 4-byte relative
record number occupies one disk segment. For additional information about the SORT compiler and
tagsort, refer to the B 1000 Systems SORT Reference Manual.

File Description Specifications — Data Files

The following entries are required in the File Description Specifications for a disk file that is to be
processed randomly by using an addrout file. All other fields are coded as they normally are for
consecutively processed disk files.

Table 5-8. File Description Specifications — Data Files

Column Function or
Number Field Name Entry Description
15 File type I Input file.
U Update file.
16 File designation P Primary file.
S Secondary file.
17 End of file E If an end-of-file test is

desired, it should be coded
for the addrout file. This
entry is optional.

19 File format F Fixed length records.
Blank Fixed length records.
20-23 Block length Blank File is to be unblocked.
nnnn Must be a multiple of the

record length.

28 Processing mode R Addrout processing.
31 Record address I Addrout processing.
type |
40 Device DISK The data file is assigned
to disk.
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Table 5-8. File Description Specifications — Data Files (Cont)

Column Function or

Number Field Name Entry Description
66 File addition/ Blank Additions to the data file

Unordered are not allowed.

Ul1-U8 External indicator. This

entry is optional.

71-72 File condition

File Description Specifications — Addrout File

The following entries are required in the File Description Specifications for an addrout file:

Table 5-9. File Description Specifications — Addrout File

5-20

Column Function or
Number Field Name Entry Description

15 File type I Input file.

16 File designation R Record address file.

17 End of file E If an end-of-file test is
desired, it should be
coded for the addrout file
This entry is optional.

19 File format F Fixed length records.

Blank Fixed length records.
20-23 Block length Blank Unblocked.
nnnn Blocked length in bytes.
Must be a multiple of
record length.
24-27 Record length 4 Record length in bytes.
29-30 Record address 4 Record key length in
field bytes.

31 Recbrd address I Addrout file.

32 File organization T Tag records.

39 Extension code E Extension specifications.

40 Device DISK The addrout file is
assigned to disk.

71-72 File condition Blank Not applicable.
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Extension Specifications — Addrout File

The following fields must be coded in the Extension Specifications when a data file is processed with
the use of an addrout file.

Table 5-10. Extension Specifications — Addrout File

Column
Number Field Name Entry
11-18 From filename The name of the addrout file must
be stated as it appears in the
File Description Specifications.
19-26 To filename The name of the data file
associated with this addrout file
must be stated as it appears in the
File Description Specifications.

Table 5-11 shows which combinations of file processing methods and file organization types can be
used with primary, secondary, demand, and chained files. Allowable combinations are indicated by an

Table 5-11. Valid Combinations of File Types and File Processing

- o " = - = s . - - . - - = W W an - - - - e - = = - - - —— -

File Processing Methed Primary, Secondary, Chained
and Demand Files Files
.................................................... S VMg,
Consecutive X X X X
Sequential By key X X
Sequential Within Limits X X
Addrout X X X X
Random by Relative Record X X X X
Number
Random by Key X X
S 0 B I S B B |
E I N E | N
Q R | D Q R I D
U E N E U E N E
E c D X E C D X
N T £ E N T E E
T X D T X D
| E I E
A D A D
L L

File Organization Type
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Figures 5-5 through 5-14 show coding examples for a variety of file types.

5-22

01
02
03
oL
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

F nnAl 1 DISK
IS F nnAl 1 DISK
ID F nnAl 1 DISK
UP F nnAl 1 DISK
us F nnAl 1 DISK
up F nnAl 1 DISK
* SEQUENTIAL, BY KEY, WITH ADDITIONS
IP F Al 1 DISK
IS F Al 1 DISK
iID F Al 1 DISK
UpP F Al 1 DISK
us F Al 1 DISK
ubp F Al 1 DISK
RANDOM, BY KEY, NO ADDITIONS
IC F Al 1 DISK
uc r Al 1 DISK
* RANDOM, BY KEY, WITH ADDITIONS
iIcC F Al 1 DISK
uc F Al 1 DISK
UNORDERED LOAD
0 F Al DISK
% ORDERED LOAD
0 F Al DISK
FILE ADDITIONS
0 F Al DISK
——ffm——— | TR SRRy, DI e 3=mmmftmmme hommm ke Gmmm—ftmmmefmmmm

o
s
TTMTITTTM T T T T T M T T TR I T T M T T T M M M
5

(@]

oo
B T B e T M e B 2 T B e 2 B W 4 i e 2 i 1
N s, ae. s

.,

r,
o

P
%

%
o

File Description Specifications

SEQUENTIAL, BY KEY, NO ADDITIONS
IP

> 3> 3> 3> 2 3>

Figure 5-5. Example of File Description Entries for Indexed Disk Files

Figure 5-6. Example of File Description Entries for Sequential Files

File Description Specifications

% CONSECUTIVE PROCESSING

P F DISK
IS F DISK
iID F DISK
IT F EDISK
UP F DISK
Us r DISK
up r DISK

* RANDOM, CHAIN WITH RELATIVE RECORD NUMBER
IC F DISK
uc DISK

* LOAD (CREATE) FILE
0 F D1SK

* FILE ADDITIONS ONLY
0 F DISK

[ ey e 3-mmmttem h-—--z----s ---------- f-mm=s X m e
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File Description Specifications

01 F* CONSECUTIVE PROCESSING

02 F P F DISK
03 F IS F DISK
05 F ID F DISK
06 F UP F DISK
07 F us r DISK
08 F up F DISK
09 Fs RANDOM, CHAIN WITH RELATIVE RECORD NUMBER
10 F IC F DISK
11 F uc r DISK
12 F* RANDOM, FILE CREATE, CHAIN WITH RELATIVE RECORD NUMBER
13 F ocC F DISK
--:’:---—-]----:’:----2---—:’:----3-—--:':——--A----:’c-—--5--——:‘:--——6----:’: -----
Figure 5-7. Example of File Description Entries for Direct Files
file Description Specifications
Ol F*% PROCESSING METHODS FOR CARD FILES
02 F IP F READER
03 F IS F MFCU1
oL F iD F MFCU2
05 F IT F EREADER
06 F CP F MFCU1
07 F CS F MFCU2
68 F €D F READER
09 f 0 F PUNCH
R S [ TeTep SRy, SRR ST R I Rl BT B fpmmmftmmmmm
Figure 5-8. Example of File Description Entries for Card Files
File Description Specifications
01 F% PROCESSING METHODS FOR TAPE FILES
02 F IP F TAPE
03 F IS F TAPE
oL F 1D F TAPE
05 F IT F ETAPE
06 F 0 F TAPE
Bt e R R Attt b L P 3 ---------- t'.;---—:'c----s ----- % -—--6 ---------- 7

Figure 5-9. Example of File Description Entries for Tape Files

File Description Specifications

01 F* PROCESSING METHODS FOR CONSOLE FILES
02 F ID F CONSOLE
—-;’;-——-]-...__;'(_..__2_-_-;’:———..3-..__;'g..--_h..-__;';--__B_..__*--—-6——-—;’:—-_-7

Figure 5-10. Example of File Description Entries for Console Files
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File Description Specifications

01 F* PROCESSING METHODS FOR PRINTER FILES SUPPLYING LINE
02 F* COUNTER SPECIFICATIONS

03 F 0 F LPRINTER

OL4 F#% USING SYSTEM DEFAULT FORM LENFTH AND OVERFLOW LINE

05 F 0 F PRINTER

OV, P S p PR fmm T S—— L=k (mmmmGmmm = (S S—

Figure 5-11. Example of File Description Entries for Printer Files

File Description Specifications

C1 F=* ADDROUT FILES

02 F IR F IT EDISK

03 F* INDEXED FILES PROCESSED BY ADDROUT FILE
oL F IP F R IT DiISK

05 F IS F R IT DISK

06 F UP F R IT DISK

07 F us F R IT DISK

08 F ID F R IT DISK

09 F Uub F R IT DISK

10 F# SEQUENTIAL AND DIRECT FILES PROCESSED BY ADDROUT
11 F IP F R IT DISK

12 F IS F R IT DISK

13 F UP F R IT DISK

14 F us F R IT DISK

15 F ID F R IT DISK

16 F uUupb F R IT DISK

17 F LIMITS FILE

18 F IR | EDISK

19 F*% INDEXED FILES PROCESSED BY LIMITS FILE
20 F IP F L Al DISK

21 F IS F L Al DISK

22 F Uup F ‘L Al DISK

23 F us r L Al DISK

24 F ID F L Al DISK

25 F Uupb F L Al DISK

B et B B LTl ET S [T fmm Gmmm et am f-mmm o

Figure 5-12. Example of File Description Entries for Record Address Processing
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The following figures illustrate RPG coding examples for indexed and direct files. Figure 5-13 illustrates
the updating of an existing file; figure 5-14 illustrates the creation of a new file.

File Description Specifications

01 FINPUT IPE F 80 80 2 READER

02 FDIRECT UC F 430 10 2 DISK

03 FINDEXED UC F 170 17 L4 1 11 DISK 400
B P QemmmfimmmmJe et e Lmmmmttmm | JTR Y- fmmmmfm e 7

Input Specifications

01 I'INPUT AA 99

02 | 1 50D IRKEY

03 | 11 14 INXKEY

oL 1 1 10 SHORT

05 | 1 17 LONG

e fm e mm i —— Qe fimmm e F R e R R - it St 7

Calculation Specifications

o1 C DIRKEY CHA!NDIRECT

e e T e Dbttt ettt R L Y 7
OQutput-Format Specifications

Ol ODIRECT D 99

02 0 SHORT 10

03 OINDEXED D 99

Oh 0 LONG 17

———————— ]---—:'c-——-z----f:--——3—-———;.-——-—l.;--——:’:--—«s--—-:‘:--—-6-—-—-—-7‘:-—--—7

Figure 5-13. Indexed and Direct Files — File Update

1152063 5-25



B 1000 Systems Report Program Generator (RPG) Language Manual
File Organization and Processing

5-26

File Description Specifications

01 FINPUT IPE F 96 96 MFCU1

02 FDIRECT o0C F 180 5 D1SK

03 FINDEXED 0 F 180 ]8 LAl 11 DISK U

R e R Tttt 2====t==== 3--—-*——-—b—-——*-—-—5--—-#-—--6—---*—-—-7

Input Specifications

01 IINPUT NS 01

02 | ] SODIRKEY

03 1 11 14 INXKEY

o4 1 6 10 SHORT

05 | 1 18 LONG

—-*--——]-—--*—-—-2—---*-—--3—--—*——--h--——#--—-5 ————————— 6———-#---—7
Calchation Specifications

01 ¢C 01 DIRKEY CHAINDIRECT

——*——-—]---—*—---2----*—-——3-—-—*---—&——--*—---5--—-*-—--6—---*---—7
Qutput-Format Specifications

01 ODIRECT D 01

02 0 SHORT 5

03 OINDEXED D 01

Oh O LONG 18

------ R B e e e O et - R SRy

Figure 5-14. Indexed and Direct Files — File Creation



B 1000 Systems Report Program Generator (RPG) Language Manual
File Organization and Processing

The following figures illustrate RPG code examples for index-sequential ($§ IXSEQ) files. Figure 5-15
illustrates coding used to create an index-sequential file, figure 5-16 illustrates coding used to add
records to an index-sequential file, figure 5-17 illustrates coding used to delete records from an index-
sequential file, and figure 5-18 illustrates coding used to list records from an index-sequential file.

Figure 5-15 illustrates coding used to create an index-sequential file.

Control Card Specifications

01 H
-t —] -——-:‘:--——2-—-——:’:—-——-3----:’:—---L}—--—:':-——-S--—-:’:————6———-:’:—--—7
File Description Specifications
02 FIN IPE 1800 90 DISK
03 § IXSEQ
Ok FIXFILE O 1800 90 8Al 1 DISK FIRST UACC u
05 F KEY 2A 9 SECOND D
06 F KEY 5A 14 THIRD N
DT P P S Jmm e | Y - R e pmmm - 7
Input Specifications
07 VIN NS 01
08 1 ] 8 KEYI
09 | 9 10 KEY2
10 | 14 18KEY3
=] -—-—;’:—-—--2---—-:':----3---—:’<——--h———-:’:--——5-—-—7’:---—6-———-7‘:—-——7
Qutput-fFormat Specifications
11 OIXFILE D 01
12 0 KEY1 8
130 KEY2 10
1L 0 KEY3 18
-------- R e Rt S i et LRt SRR T Py

Figure 5-15. Index-Sequential File — File Creation
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Control Card Specifications

01 H

P U S fmmmmdmmmmfimmm e 3= mmi e L-——-1 tmmmm =] fmmmmfpmmmmm— 7
File Description Specifications

02 FINPUT IFE 1800 90 DiSK U

02 FINPUT IPE 1800 90 DISK U

02 FINPUT IPE 1800 90 DISK U

03 $ IXSEQ

Ok FIXFILE UC 1800 90 B8Al 1 DISK FIRST UACC A

05 F KEY 2A 9 SECOND D

06 F KEY 5A 14 THIRD N

--,'t----]—-——3’:-—-—--2—--—3:-—-——3 ————— fmm e —— 5 ----- - 6 ----- % —-—-7

Input Specifications

07 IINPUT NS 01 1 CA

08 | 1 1 CODE

09 | 2 9 KEY1

10 | 10 11 KEY2

111 12 16 KEY3

12 TINPUT NS 99

13 | 1 1 DUMMY

14 1IXFILE NS 02 :

15 | 1 8 KEYA

16 | 9 10 KEYB

17 1 14 18 KEYC

-------- R L e A e el RO T LT EET T TRy
Qutput-Format Specifications

18 OIXFILE DADD 01

19 0 KEY] 8

200 KEY2 10

21 0 KEY3 18

T B e 2 3m—mmtmmmm e L LEEEE TR fommmimm e s 7

Figure 5-16. Index-Sequential File — File Addition
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Control Card Specifications

01 H
R e B Y LT % e 3 _____ L e L, ___________ 5 _____ % 6 __________ 7
File Description Specifications
02 $ IXSEQ
03 FIXFILE UPE 1800 90 8Al 1 DISK FIRST UACC D
oL F KEY 2A 9 SECOND D
05 F KEY 5A 14 THIRD N
P LT B fmmmm)me e =t 3I----t ! t—-—-h—--—:’c-——-s ————— o e ftm— e 7
Input Specifications
06 IIXFILE NS O
07 1 1 8 KEYI
08 1 9 10 KEY2
09 1| 14 18 KEY3
e T s 2==m=fm——— 3--=--7 = 4 -—-—:':—---5—--—:‘:----6 ---------- 7
Calculation Specifications
10 C KEY1 COMP 'AAAAAAAA' 10
——fe——-] "'""*‘"‘2"-""*-""-3---"*“""Ll"“*"'"S""""*"'"‘6“'"‘*"'"7
Qutput-Format Specifications
11 OIXFILE DDEL 10
——fm——-] -——-:‘:—-—--2—---:':----3————:':-—--—h——-—:’:---—5—---:‘:—---—6-———:’:—-—-—7

Figure 5-17. Index-Sequential File — File Deletion
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Control Card Specifications

01 H

e e R R TR R
File Description Specifications

02 § IXSEQ

03 FIXFILE IPE 1800 90 8Al 1 DISK FIRST U

oL F KEY 2A 9 SECOND ACC

05 F KEY 5A 14 THIRD

06 FLINE 0 132 PRINTER

e | e B R R R Lt D bl bemmmfimmm 5-==-- Y

Input Specifications

07 HIXFILE NS 01

08 | 1 8 KEY1

09 | 9 10 KEY2

10 | 14 18 KEY3

e e D B o i Rt e e O

Qutput-Format Specifications

1130 KEY2 30

14 0 KEY3 Lo

——fimm e ] R L TeT S EEEE T LRy RS R e Dt el

Figure 5-18. Index Sequential File — File Listing
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SECTION 6
ATTRIBUTE SPECIFICATIONS

Attribute Specifications describe file attributes for the file specified by the immediately preceding File
Description Specifications in an RPG program. The field definitions and file attributes are described
in the following paragraphs.

FIELD DEFINITIONS

The following paragraphs describe the field definitions of the Attribute Specifications.
1-2 PAGE

Refer to section 2 for a complete description.

3-5 LINE

Refer to section 2 for a complete description.

6 FORM TYPE

The letter A must appear in this field.
SPECIFICATION CONTINUATION
This field must be left blank.
ATTRIBUTE NAME AND VALUE

The ATTRIBUTE NAME AND VALUE field contains the attribute name followed by the value of
the attribute. The attribute name and value can be specified in free-form format.

FILE ATTRIBUTES
The file attributes allowed in the Attribute Specifications are described in the following paragraphs.
HOSTNAME File Attribute

The HOSTNAME file attribute specifies the name of a remote Burroughs Network Architecture (BNA)
host system. For the HOSTNAME file attribute, the value field must begin with an alphabetic character
and cannot exceed 17 characters in length. The value is inserted left-justified and, if necessary, is
padded with blank characters on the right to fill 17 characters. The value of the HOSTNAME file
attribute must be contained within the single quotation mark (’) characters and can contain only the
letters A through Z, the numbers 0 through 9, the underscore (_), and the hyphen (-) characters. The
following is an example that uses the HOSTNAME file attribute, where *B6800’ is the name of a
remote host system. Refer to the B 1000 Systems Burroughs Network Architecture (BNA) Installation
and Operation Manual for additional information on the B 1000 BNA system.
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Example:

File Description Specifications

01 FDISKFIL IPE F1800 90 DISK

Attribute Specifications

02 A HOSTNAME '86800'
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SECTION 7
VECTORS AND EXTENSION SPECIFICATIONS

Extension specifications are used to describe all tables, arrays, and record address files that are
specified in an RPG program.

The Extension Specifications Summary Sheet is used for coding the field information that is described
in the following pages.

FIELD DEFINITIONS

Figure 7-1 can be used in conjunction with the following field definitions for the Extension
Specifications.

1-2 PAGE

Refer to section 2 for a complete description.

3-5 LINE
Refer to section 2 for a complete description.

6 FORM TYPE

The letter E must appear in this field.
11-18 FROM FILENAME

The FROM FILENAME field specifies the name of a record address file or a pre-execution-time vector
file, and must contain the filename of every record address file and every pre-execution-time vector
file to be used by the program. The file must be specified on the File Description Specifications as
an input record address file or as an input table file. The same record address file must not be named
in more than one Extension Specifications entry.

If the vector is to be loaded at compile time or by Input or Calculation Specifications during program
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 is not needed when the program
is executed. Only those vectors that do not change often should be compiled with the program. When
vectors are being compiled with the program, the vector data must follow the source program deck.

19-26 TO FILENAME

The TO FILENAME field defines the relationship between a file named in this field and a file named
in the FROM FILENAME field, columns 11-18.
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A. 11-18 Contains the file identification of a F. 40-42 Specifies the length (in bytes) of
record address file or the name of a pre-exe- each element in the vector. Maximum num-
cution time vector file. eric entry is 31, maximum alphanumeric entry
B. 19-26 Contains the file identification of the is 511, right-justified.
file to be processed by a record address file G. 43 Specifies if the external vector elements
or the name of the file to which the vector 1s are in binary, packed, or unpacked decimal for-
outputted. If blank, vector not to be output mat. Entries: Blank, B, or P.
at EOJ.

H. 44 Specifies the number of decimal positions

C. 27-32 Contains the name of the input table contained in each element. Entries: Blank

or array. Entries: TABXXX (X=any alphanumeric

character) or 1-6 alphanumeric characters. or 0-9.
Also used to name the first of two alternating I. 45 Specifies the sequence in which elements
vectors., will be loaded for the first vector.

D. 33-35 Specifies the exact number of entries Entries: Blank, A or D.

contained in each vector input record. Je. 46-57 These columns are used to describe

the second of two alternating vectors.

Entries are of the same type as specified

for the first vector. The second vector

is loaded in alternating format with the first.

E. 36-39 Specifies the maximum number of items
contained in the first vector input record.

Gl4022

Figure 7-1. Extension Specifications Summary Sheet
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Filenames must be left-justified beginning in column 19. Valid entries for this field are:

Entry Description

Name of an The file processed via the record address
input or file named in the FROM FILENAME field.
update file

Name of an The output file on which a table or array
output file is to be written at EOJ.

If a record address file is named in the FROM FILENAME field, columns 11-18, then the name of
the primary or secondary file that contains the data records to be processed must be entered in the
TO FILENAME field, columns 19-26. This primary or secondary file can be an input or update file
and must not be specified in any other Extension Specifications entry.

If a file is specified on the File Description Specifications as being processed by an addrout file, then
its filename must be entered in the TO FILENAME field, columns 19-26, and an appropriate filename
must also be entered in the FROM FILENAME field, columns 11-18.

If a file is specified on the File Description Specifications as being processed as a limits file, then its
filename must be entered in the TO FILENAME field, columns 19-26, and an appropriate filename
must be entered in the FROM FILENAME field, columns 11-18.

If a table or array is to be written or punched, then enter the designated output file in the TO
FILENAME field, columns 19-26. This output file must have been previously defined in the File
Description Specifications.

Execution time arrays cannot be written at the end of job. In order to produce an array or table, the
FROM FILENAME, TO FILENAME, and ENTRIES PER RECORD fields must have entries
specified.

If a table or array is to be written or punched, it is automatically written or punched at the end of
job after all other records have been written or punched.

An array or table can be written to only one output device. More than one array or table can be
written to the same output file, but it is the user’s responsibility to ensure that this is a meaningful
thing to do.

27-32 VECTOR NAME

This field is used to name tables and arrays to be used by the program. Each vector name must be
unique and must follow the rules for the formation of vector names as described in section 2. Table
names must begin with the letters TAB (note that this includes the name TAB itself); any name
appearing in this field which does not begin with TAB is considered an array name.

Vector files are processed in the same order in which they appear on the Extension Specifications form.
Thus, 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 file, the first vector must be named
in columns 27-32, and the second vector must be named in columns 46-51. Any combination of vector
types (table or array) is allowed in alternating format. For more information, see columns 46-57 in
this section.
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33-35 ENTRIES PER RECORD

This field is used to specify the number of entries in each vector input record. Every record must
contain the number of entries specified in this field except for the last record which can contain fewer
entries than specified. The possible entries that can be made in this field follow:

Entry Definition

1-999 | The number of vector entries contained
in each vector input record.

Blank | This vector is a dynamic/execution-time
vector.

Entries in this field must be right-justified, and leading zeros are not required. Corresponding items
from related (alternating) vectors must be on the same record and in alternating format. Each pair
of items is considered one entry. The number of entries per record must not exceed the number of
entries per vector specified in columns 36-39.

The FROM FILENAME and ENTRIES PER RECORD entries are used to determine the type of vector
and therefore how it is loaded. Table 7-1 is a guide for determining vector type.

Table 7-1. Guide for Determining Vector Type

Vector Type From Filename Entries Per Record
Compile-Time Blank Filled
Pre-Execution Time Filled Filled
Dynamic/Execution Time Blank Blank

36-39 ENTRIES PER VECTOR

The ENTRIES PER VECTOR field specifies the maximum number of elements that can be contained
in the vector named in the first VECTOR NAME field (columns 27-32). A maximum of 9999 elements
per vector is allowed. 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 can be omitted.

40-42 LENGTH OF ENTRY

The LENGTH OF ENTRY field specifies 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 format,
enter the number of digits.

Entries in this field must be right-justified; leading zeros can be omitted.

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.
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The maximum length of a numeric vector element, as seen from the following, is dependent on
the format of the data. '

Format Maximum Length
Unpacked numeric 31 characters
Packed numeric 31 digits
Binary 4 or 9 digits

The maximum length for an alphanumeric vector element is 511 characters. However, an element must
be completely contained on one record; therefore, input record sizes also limit the maximum element
sizes.

43 PACKED

The PACKED field specifies the external format of the vector data. Valid entries are:

Entry Definitions

Blank | Vector elements are in either unpacked
decimal or alphanumeric format.

B Vector elements must be in binary format.
P Vector elements must be in packed decimal
format.

Except for compile-time vectors, any vector can be packed and can be either right or left signed as spec-
ified in the Control Card or by the dollar option RSIGN.  Compile-time vectors must be in either un-
packed decimal or alphanumeric format.

Pre-execution-time vectors can be in packed decimal format unless the filename specified in columns
19-26 is that of a printer file.

For vectors that are loaded or modified as a result of Input Specifications entries, the sign position
and format (packed or unpacked) described on the Input Specifications dictate the external data
format.

Binary compile-time vectors are not allowed.
44 DECIMAL POSITIONS
The DECIMAL POSITIONS field specifies:

1. The number of decimal positions contained in each element of the vector named in the first
VECTOR NAME field (columns 27-32). If the elements have no decimal positions, a zero must
be entered in column 44. This field must not be blank for a numeric vector or if column 43
contains a P.

2. Whether a data item is in numeric or alphanumeric format. Column 40 (LENGTH OF ENTRY)
defines the length of the item. For alphanumeric data items, the entry specifies the number of
bytes. For numeric data items, including those in packed or binary format, the entry specifies
the number of digits. For binary data items, either the number 4 or 9 must be specified.

Note that it is possible to define the same numeric data items differently on the Extension
Specifications and on the Input Specifications.
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Example:

A pre-execution-time array that is specified on the Extension Specifications can indicate that the data
items are in packed numeric format, and the Input Specifications can specify that the data item is in
unpacked numeric format.

Valid entries for this field are:

Entry Definition

Blank | Alphanumeric vector.

0-9 Number of positions to the right
of the implied decimal point for
numeric_vector elements.

45 SEQUENCE

The SEQUENCE field specifies the sequence in which elements are loaded for the vector named in
the first VECTOR NAME field (columns 27-32). A vector loaded at compile or pre-execution time is
checked for the specified sequence. A sequence error at compile time generates warnings in the source
listing. A sequence error at pre-execution time causes the program to be discontinued. The sequence
check does allow two consecutive elements to be equal. This column must contain an entry if high
or low LOOKUP is to be used. Alternate vectors need not have the same sequence.

Valid entries for this field are:

Entry Definition

Blank | Unordered elements.

A Elements arranged in
ascending order.

D Elements arranged in
descending order.

46-57 VECTOR NAME, LENGTH OF ENTRY, PACKED, DECIMAL POSITIONS,
SEQUENCE '

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 entries in columns 46-57 apply
only to the second vector. For a single vector description, these fields must be left blank. Compile-
time vectors, pre-execution-time vectors, and dynamic/execution-time arrays can be specified as
alternating vectors.

58-74 COMMENTS

This field is available for inclusion of comments and documentary remarks, and can contain any valid
EBCDIC characters.

75-80 PROGRAM IDENTIFICATION

Refer to section 2 for a complete description.
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VECTORS

Tables and arrays are logical configurations of data elements that have similar characteristics. Within
the scope of this manual, very little distinction is made between tables and arrays, and therefore they
are usually referred to as vectors. Where differences exist in their characteristics, they are referred to
individually as tables and arrays.

Each element of a vector must be of the same length and data type (numeric or alphanumeric). All
numeric elements must have the same number of decimal positions.

Table and Array Differences

Every vector to be used by the program must be given a name. All table names must begin with the
letters TAB. Array names can begin with any alphabetic character.

Indices can be used to access specific elements within tables and arrays.
If a table name appears without an index, it refers to the last item referenced in the table.

If an array name appears without an index, it refers to the entire array. Such a reference specifies
that the designated operation be performed repetitively for each element of the array.

TYPES OF VECTORS

The three types of vectors and the time at which they are loaded with data follows:

Vector Type Time Loaded
Compile time During RPG program generation.
Pre-execution time At the beginning of RPG program
execution.
Dynamic/execution time During RPG program execution.

Data elements for all types of vectors can be altered at any time during program execution.
Required Entries for Extension Specifications
All vectors for a program must be described on the Extension Specifications form. Several of the fields

of the Extension Specifications require entries for each type of vector, regardless of the time at which
the vector is loaded.

Figure 7-2 illustrates which fields require entries for each of the three types of vectors.
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Extension Specifications

Ol E THE FOLLWOING SPECIFICATION LINES DEFINE THE ENTRIES NECESSARY
02 E TO DESCRIBE THE THREE TYPES OF VECTORS. FIELDS CONTAINING ONLY
03 E BLANKS BELOW MUST BE LEFT BLANK WHEN CODING THE VECTOR
Ok E DESCRIPTION. FIELDS FILLED WITH THE LETTER "R" ARE REQUIRED;
02 E THOSE FILLED WITH THE LETTER ''O" ARE OPTIONAL.
06 E
07 E 00000000RRRRRRRRRRRRRRRRRRRO000000000000COMP I LE-TIME
08 E RRRRRRRROCOOOO00ORRRRRRRRRRRRRRRRRRROOQ0G000000COPRE-EXECUTION
09 E RRRRRR RRRRRRR RR0OQ0COCO0000000DYNAMIC

E

Figure 7-2. Entries Necessary to Describe a Vector

Columns 27-45 are used as needed to specify 1) the name assigned to identify the vector (VECTOR
NAME), 2) the number of vector elements occurring in each input record (ENTRIES PER RECORD),
3) the size of the vector (ENTRIES PER TABLE OR ARRAY and LENGTH OF ENTRY), 4) whether
the input data is in binary, packed or unpacked decimal format (PACKED), 5) the number of decimal
positions in each entry (DECIMAL POSITIONS), and 6) the order in which the elements are sequenced
(SEQUENCE). ‘

Additional entries are required if:

1. The vector is to be loaded at pre-execution time from the file named in the FROM FILENAME
field.

2. The vector is to be written to the output file named in the TO FILENAME field at end of
job.

Any file named for vector loading or vector output must also be described on the File Description
Specifications.

For dynamic/execution-time vectors, the FROM FILENAME, TO FILENAME, and the ENTRIES
PER RECORD fields must be left blank because dynamic vectors cannot be written at end of job.

Compile Time Vectors

For a compiler-time vector load, the data to be loaded is read into the program storage area reserved
by the entries in the Extension Specifications at the same time that the source program is compiled.
Physically, the data is placed in a card file called RPG/VECTOR, which immediately follows the
source deck (see figure 7-3).

For a compile-time vector load, 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 full, and then
proceeds to fill the next one in order.

Compile-time vectors can be changed by either Input or Calculation Specifications.



B 1000 Systems Report Program Generator (RPG) Language Manual
Vectors and Extension Specifications

Compile-Time Vector Load

To load a compile-time vector, it is necessary only to include the data cards for the vector in the proper
order in the file named RPG/VECTOR (figure 7-3). The compiler automatically reads this file after
the source program has been read and loads the data into the vectors declared.

?END

VECTOR DATA CARDS
¢ ?DATA RPG/VECTOR
?END

SOURCE_DECK
{ ?DATA RPG/CARD
?COMPILE. ..

614024

Figure 7-3. Setting Up a Data Deck For a Compile-Time Vector

If more than one compile-time vector has been declared, 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 form. The compiler reads data cards and stores the elements
in the first vector until it is full, then proceeds to do the same for the second vector, and so forth.
If more or fewer records are present than are necessary to exactly fill a vector, data is placed into
the wrong vector. See figure 7-4 for an example of a compile-time vector load declaration.

Extension Specifications

Ol ¢t PUNCH1 ARRAY1 25 50 3 A

02 E ARRAY2 15 60 4L 1

03 E TABLET 4 100 15 ATABLE2 5 2A

ob E

ek et I et R L R R R P =7

Figure 7-4. Compile-Time Vector Load
Pre-Execution Time Vectors
For a pre-execution time vector load, 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 execution,
before the normal operations in the program cycle begin. The data for each vector is placed in a file,
identified by the names assigned in the File Description Specifications.

More than one vector can be loaded from the same file. Short vectors are not allowed with the pre-
execution time vector loads.

Pre-execution time vectors can be changed by either Input or Calculation Specifications.

1152063 7-9
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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 the vector is full. If more than
one vector (not in alternating format) is assigned to a single file, some special considerations must be
taken into account (see figure 7-5). Vectors are still loaded in the same order that they are specified
in the Extension Specifications, so that files are opened, read, and closed as necessary to load the
designated vectors. If two vectors are assigned to the same table file, and no other pre-execution time
vector declaration comes between them, then the data for both must be in the same card file. No
separators are allowed between the data decks, so that restrictions are imposed the same as those for
compile-time vector loads.

File Description Specifications

01 FFILE] IT F 80 80 EREADER

02 FFILE2 IT F 80 80 EREADER

03 FFlLE3 0 F 80 80 PUNCH

——mmm e |- R R R 3—---;‘:----!.; ————— R el Rt e f———— 7

Extension Specifications

o4 E FILE] TABLE1 3 100 18

05 E FILE2 ARRAY1 20 80 4 20

06 E FILE! FILE3 ARRAY2 5 15 10 AARRAY3 5 1A

07 E FILE] TABLE2 10 100 6P1

mmfimmmm e fm— = P LT T R L e e e tmmmT]

Figure 7-5. Pre-execution Time Vector Load

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 can
be used to load the elements of a dynamic vector. Such loading, unlike the automatic loading of
compile-time and pre-execution time vectors, is completely under program control.

All vectors can be altered during program execution, regardless of when they were loaded initially.
Because of this, all vectors can be considered to have "dynamic” characteristics.
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Dynamic/Execution Time Vector Load

To load a dynamic vector, the data elements can be obtained from fields within input records or from
the result of operations in the Calculation Specifications. Figure 7-6 provides coding examples on the

File Description Specifications and the Extension Specifications for dynamic vector loading.

File Description Specifications

01 FFILE] 'P F 80 80 READER
e e ket %

Extension Specifications

02 E AR1 100 5 A

Figure 7-6. Dynamic Vector Loading

Input Specifications Load

-—-—2--—-*-——-3-———*—-—-& —————————— 5-——-*-—--6—--—*—--—

Fields within input records can contain data for vector loading. This is done by assigning a vector name
with an index or an array name without an index as a field name within an input record description
(see figure 7-7). If a FIELD NAME (VARIABLE NAME) designates a single element of the vector,
the input field is placed into the vector element when the record is selected. If FIELD NAME
designates an entire array (no index assigned), the input field length must be an integral multiple 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 are unaffected.

1152063

Input Specifications

01 IFILE] AA 01 1 CT

02 | 2 6 ARI1,1

03 | 8 67 AR2
--*-—-—]-—-—ﬁ----z——-—*———-3-———*———-L--——k---—5—-——*-—--6--—-*----7

Figure 7-7. Dynamic Vector Load — Input Specifications

NOTE
When a record read from FILEl has the letter T in position 2, the 01
indicator is turned ON. The five characters beginning in position are loaded
into the first element of the AR1 array. The 60 characters beginning in
position 8 are loaded into the entire AR2 array.

7-11
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Calculation Specifications Load

Any operation which specifies a vector (with or without an index) as the RESULT FIELD field causes
the designated vector element (or entire array, if no index is specified) to be loaded with the result
of the operation. See figure 7-8 for an example of a load via the Calculation Specifications. Refer to
section 9 for the operations which can be specified for vectors.

Calculation Specifications

o1 ¢C ART,1 ADD AR2 AR2
02 C®% ADD THE FIRST ELEMENT OF ARRAY AR1 TO EVERY ELEMENT OF
03 C* ARRAY AR2.
ok ¢ Z-ADDO I X 30
05 C#* DEFINE THE NUMERIC FIELD "IX" (3 DIG!ITS LONG, O DECIMAL
06 C* POSITIONS) AND SET IT TO ZERO.
07 C LOOP TAG
08 C* DEFINE THE LABEL '"LOOP"
09 C 1 ADD IX I X
10 C 10 COMP IX 0202
11 C* |F THE VALUE OF FIELD IX IS LESS THAN OR EQUAL TG 10,
12 C% THEN TURN ON INDICATOR 02.
13C 02 AR2, 11X DIV 3.1415 AR2, IX
1L C% IF INDICATOR 02 IS ON, DIVIDE 3.1415 INTO THE ELEMENT OF
15 C* AR2 INDEXED BY THE VALUE OF FIELD IX.
16 ¢ 02 GOTO LOOP
17 C* IF INDICATOR 02 IS ON, THEN BRANCH TO LABEL 'LOOP".
18 ¢ 'GOOD BYE'DSPLYODT
o

% DlSPLAY THE MESSAGE "GOOD BYE“
S GO P Qmmmmftm Jmmm e I e Tt EE T S By

Figure 7-8. Dynamic Vector Load — Calculation Specifications

Rules for Loading a Vector

The following rules must be observed in regard to loading vectors:

1. For a vector to be loaded at pre-execution time, entries are necessary in the FROM FILENAME
and ENTRIES PER RECORD fields.

2. For a vector to be loaded at compile time, the FROM FILENAME field must be blank and
an entry must be made in the ENTRIES PER RECORD field.

3. Vector loading is not implied if the FROM FILENAME, TO FILENAME, and ENTRIES PER
RECORD fields are blank. Vectors whose specifications contain blanks in those fields can be
loaded as a result of Input or Calculation Specifications, which are execution-time loads.

Vector Output

Compile-time and pre-execution time vectors can 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 are in the
format specified by the Extension Specifications.

Dynamic vectors cannot specify a TO FILENAME, and thus cannot be automatically written out at
end of job.

Also, an entire array can be written during output time by specifying the array name without an index
as field names (VARIABLE NAME) in the Output-Format Specifications. If an entire array is to be
output in this way, the end position specified must allow sufficient space for all elements of the array,
allowing for any editing. For editing of a whole array see section 12.

7-12
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Vectors in Alternating Format

Vectors specified as occurring in alternating format have related elements contained in alternating
format on each input record (see figure 7-9). The two vectors need not be of the same size (LENGTH
OF ENTRY), type (numeric or alphanumeric), or sequence order, but they must have the same number
of elements contained on each input record, and each vector must contain the same number of elements
(NUMBER OF ENTRIES PER TABLE OR ARRAY). Each pair of elements on the input record is
considered 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 columns 46-57.

Extension Specifications

01 E VECTORI1 VECI 10 10 52

02 E VECTOR2 VEC2 10 10 2

03 E VEC3 10 10 3 2 VECh 2

ek e B R e 5-——-*———-6--——*-——-7

Input Records

VECT:

00000111112222233333hhhhh5555566666777778888899999 ¢

Bt Bt Dt ettt s Dtk bk R P Smmmmfimmmmfym - e
VEC2:

AABBCCDDEEFFGGHHI!JJ

————t———— I e At B O e e R T T
VEC3:

OOOAAl]lBBZZ2CC333DD&A&EE§55FF666GG777HH888l1999Jg 6

————tm e O Sl P LR A L fimmmmfmmmmtm—

Figure 7-9. Vectors in Alternating Format
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SECTION 8
LINE COUNTER SPECIFICATIONS

Line Counter Specifications are used only for line printer files to:

1. Specify form length. The default is 66 lines.

2. Specify the overflow line.

3. Define the line — channel equations that are associated with the carriage control format tape
that must be installed on the printer when the program is executed.

Line Counter Specifications are required when using the RPG I dialect but are optional when using
the RPG II dialect.

LINE — CHANNEL EQUATIONS

The LINE NUMBER, FL OR CHANNEL NUMBER, and OL OR CHANNEL NUMBER fields are
used to specify line number — channel relationships referred to as line — channel equations.

CHANNEL

The word “channel” is used in conjunction with the format or carriage control tape that is installed
on the line printer. The carriage control tape is used to assist in the movement and positioning of the
paper as it passes through the print mechanism.

LINE NUMBER - CHANNEL NUMBER

The LINE NUMBER and CHANNEL NUMBER fields are used to relate a line that is to be printed
with a channel punch in the line printer carriage control tape.

FIELD DEFINITIONS

Figure 8-1 can be used in conjunction with the following field definitions for Line Counter
Specifications.

1-2 PAGE

Refer to section 2 for a complete description.

3-5 LINE

Refer to section 2 for a complete deséription.

6 FORM TYPE

This field must contain the letter L.
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FORM TYPE
—
1 1 2 3 4 5 6 7 8 9 10 11
pu] -
w w
2 Z
2 4
LINE NAME « 3 « §¢ clgel el « |2 clde]l el clic] clgc] «clde] <3 e o
FILE il (Sl w [Cuw wl|zw wlzw w25 w |Zw il il ] wlZzw I R R B il E
[~ [ @ | o jzo mm Z 0 mth Z @ o |Zzo o > o 0 |Zzo Q iz o o {za o |Zo o0 jzo
Wws loslwusjos|Wws <3| P2 <3| 22 |gz| US|je3| Y || Y |<3| 22 (<] YsS|<2| ¥ |c3| ¥z <=
251051 251551 25 1z31 232 22 |Ix5] 253 I3 251251 25|31 22 1z31 25 |xz3l 25 |31 22 I3
Jz @zl 3z ozl Szloz) d2jvzl a2 ozl SJz o2l dz ozl Szlozl oz vz S2zjo2lS2 ozl o2 o2
3 516}7 14115 17118 19J20  22]23 24125 27128 29)30 32|33 3435 37138 39J40  42]43 44}45 47]48 49]50 5253 5455  57]58 59 62163 64165 6768 69f70  72{73 74
11 L
12| v
13] |o

A. 7-14 Specifies the name of a printer file.

B. 15-17 If 18-19 contains FL, this entry specifies
the length of the page or form length. If 18-19 are
numeric, this entry specifies the number of lines from
the top of the page to associate with that channel
number. Entries: 1-112, right-justified.

C. 1819 Designates the use of the numeric entry in
columns 15-17. Entries: FL or 1-12, right-justified.

D. 20-22 If 23-24 contains OL, this entry specifies
the line number of the overflow line., If 23-24
are numeric, this entry specifies the number of
lines from the top of the page to associate with
that channel number., Entries: 1-112, right-justified.

E. 23-24 CHANNEL NUMBER associated with the overflow
line designated in columns 20-22, Entries: OL or
1-12, right-justified.

F. 2574 CHANNEL NUMBER related to preceding LINE NUMBER
entry. Entries: 1-12, right-justified LINE NUMBER
designates a particular line on each page.

Entries: 1-112, right-justified.

614029

Figure 8-1. Line Counter Specifications Summary Sheet
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7-14 FILENAME

The FILENAME field specifies 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 is required and must be left-justified.

15-19 LINE NUMBER, FL OR CHANNEL NUMBER

The LINE NUMBER field has two possible meanings, depending upon the entry in FL. OR CHANNEL
NUMBER field (columns 18-19).

If the FL OR CHANNEL NUMBER field (columns 18-19) contains the entry FL (Forms Length), the
entry in the LINE NUMBER field (columns 15-17) specifies the length (in print lines) of each page.
The LINE NUMBER field entry must be between 1 and 112, inclusive, and be right-justified in the
field. Leading zero (0) characters are optional (see figure 8-2).

If the FL OR CHANNEL NUMBER field (columns 18-19) contains a numeric entry between 1 and
12, inclusive, then the entry in the LINE NUMBER field (columns 15-17) specifies the number of lines
from the top of the form to be associated with the CHANNEL NUMBER entry designated in columns
18-19. The LINE NUMBER entry must be between 1 and 112, inclusive. Both entries must be right-
justified in their respective fields. Leading zeros are optional (see figure 8-2).

LISTI1 specifies channel 1 as line 10 and channel 12 as line 50.
LIST2 specifies the form length (50 lines) and channels 1 and 12.

LIST3 specifies the form length (80 lines) and the overflow line (line 60).
Line Counter Specificat‘ions

01 L 1001 5012

02 L OFL 1001 6012

03 L OFL 600L

B T ST T e B Bt

LIST1 specifies channel 1 as line 10 and channel 12
as line 50.

LIST2 specifies the form length (50 lines) and
channels 1 and 12.

LIST3 specifies the form length (80 lines) and the
overflow line (line 60).

Figure 8-2. Line Counter Specifications Code Example
20-24 LINE NUMBER, OL OR CHANNEL NUMBER
This field has two possible functions, depending upon the entry in columns 23-24.

RPG Il Dialect Only

When OL is entered in columns 23-24, the entry in columns 20-22 specifies the line number that is
considered the overflow line. The overflow line must be less than or equal to the form length. When
the destination of a space or skip operation is a line beyond the overflow line but not beyond the form
length, the overflow indicator specified for the file is turned ON to indicate that the end of the page
is near. If the destination is beyond the form length, the overflow indicator does not turn ON.

1152063 8-3
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When the output is conditioned on an overflow indicator or fetch overflow is specified and the
overflow indicator is ON, the following actions take place before the forms are advanced to the next

page.

1. Detail lines still to be printed as part of the current program cycle are completed.

2. Total lines are printed.

3. Total lines conditioned by the overflow indicator for this file are printed.

4. Heading and detail lines conditioned by the overflow indicator for this file are printed.

Since all these actions take place after the overflow line is reached, the programmer must 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. Refer to the subsection titled Printer File Handling in the Output-Format Specifications
section for detailed information about overflow handling.

RPG | or RPG Il Dialect

If columns 23-24 contain a numeric entry between 1 and 12, inclusive, the entry in columns 20-22 must
specify 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 1 and 112, inclusive. Both
entries must be right-justified in their respective fields, and leading zeros are optional (see figure 8-2).

25-74 LINE NUMBER AND CHANNEL NUMBER

The remainder of the form is divided into ten S-character fields, each consisting 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 (see figure 8-2).

The CHANNEL NUMBER fields can contain a numeric entry between 1 and 12, inclusive. This
CHANNEL NUMBER entry is associated with the corresponding LINE NUMBER field entry (between
1 and 112, inclusive) and is used to relate a channel number to a particular line on each page of the
output forms. The same channel numbers must not be specified more than once on the same Line
Counter Specification.

All entries must be right-justified in their respective fields. Leading zeros are optional.

The LINE NUMBER field entry must not be greater than the form length specified in columns 18-
19 or the default value of 66.

75-80 PROGRAM IDENTIFICATION

Refer to section 2 for a complete description.

PRINTER CHANNEL SKIPPING

The user can control printer channel skipping by making appropriate entries in the RPG source
program specifications. The entries in the specifications and the results obtained are different for the
two RPG dialects, as defined in the following paragraphs.

CHANNEL SKIPPING - RPG i

When forms skipping is specified in columns 19-22 of the Output-Format Specifications, the entry
refers to the line number on the form or page to be printed.

84
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When a LINE NUMBER and CHANNEL NUMBER are entered in columns 15-19 of the Line Control
Specifications form, a reference to a line in output for which a corresponding line — equation exists
results in the generation of a channel skip.

Example:

If the Line Control Specifications describe a line — channel equation which specifies that line 28 is
equal to channel 3, then any time an output specification references a skip to line 28, a skip to channel
3 results.

CHANNEL SKIPPING - RPG |

When forms skipping is specified in columns 19-22 of the Output-Format Specifications, the entry
refers to channel numbers, not lines. If line — channel equations are specified on the line counter
specifications form, then a reference to a channel in output for which a corresponding line — channel
equation exists results in the generation of a channel skip. The equations are necessary to allow the
program to determine the position of the paper in relation to the overflow line.

CHANNEL SKIPPING — RPG | and RPG I

When line — channel equations are specified but are not referenced on the Output-Format
Specifications, no syntax error or warning message results.

It is the responsibility of the user to insure that the proper carriage control tape is installed on the
line printer.

Printer Backup

If a line printer is not available during RPG program execution, the output data is sent to a printer
backup file and is subsequently printed exactly as intended, providing that the proper carriage control
tape is installed on the line printer.

Line Counter Specifications are required when generating programs with RPG I. A summary of the
required and optional entries follows:

1. Columns 15-19 can optionally contain the form length and columns 18-19 can optionally
contain "FL”. If these entries are omitted, the default value of 66 is assumed for the form
length.

2. If the form length is specified in columns 15-19, then columns 20-74 can be used for
line — channel equations that can specify a maximum of 11 channels.

3. If a form length is not specified in columns 15-19, the default value of 66 is assumed and
columns 15-74 can be used to specify up to 12 channels.

4. The user must specify channel 1 and channel 12. Channel 12 defines the overflow line.

5. The user must provide line — channel specifications for any channel used in the Output-
Format Specifications.

6. "OL" is not specified.

7. A skip to channel 12 is permitted.
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SECTION 9
TELECOMMUNICATIONS CARD SPECIFICATIONS

The function of the Telecommunications Card is to further define a data communications file specified
on the File Description Specifications as a REMOTE, DATACOM, or BSCA file. A
Telecommunications Card is required for each data communications file specified on the File
Description Specifications.

There is no special form used for coding Telecommunications specifications. The Control Card
Specifications form is used for illustrating Telecommunications coding positions and entries in this
manual.

Standard coding procedures are used for the Input and Output Specifications when data
communications files are declared. On output, exception records are written only to the REMOTE file
whose filename is specified in the FACTOR 2 field with the SEND operation code that is being
executed.

DATA COMMUNICATIONS FILES

Data communications files are required when the RPG program is to communicate with a remote
device, and they are used to transmit and/or receive information contained in corresponding NDL files
of the network controller. The filename of the NDL file must be entered in columns 7-14 of the
Telecommunications Card. The data communications files used with B 1000 RPG are of the following
two types:

1. REMOTE
2. DATACOM and BSCA

The following two subsections titled REMOTE Files and DATACOM and BSCA Files contain the
detailed information required to define data communications files. The Telecommunications Card
entries and the coding positions in which the entries must be made are explained for both types of
data communications files.

REMOTE FILES

One Telecommunications Card is required for each REMOTE file declared in a program. Multiple
stations can be assigned to a REMOTE file, and the remote devices are accessed on a demand basis.

A description of the required fields to be coded for a Telecommunications Card follows. This
description is followed by figure 9-1, which illustrates the use of the Control Card Specifications form
for coding Telecommunications entries for REMOTE files.

1-2 PAGE

Refer to section 2 for a complete description of this field.
3-5 LINE

Refer to section 2 for a complete description of this field.
6 FORM TYPE

This field must contain the letter T.
1152063 9-1
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7-14 FILENAME

This field must contain the name of the REMOTE file specified on the File Description Specifications.
15

Column 15 must be blank.

16-18 NUMBER OF STATIONS

A numeric entry must be made in this field to specify the maximum number of terminals that can
be assigned to the data communications file. Valid entries are 001-999.

19-21 MAXIMUM MESSAGES

A numeric entry must be made in this field to specify the maximum number of input messages per
station that can be queued.

Example:

If MAXIMUM MESSAGES is set to 2 and a terminal attempts to transmit three messages before the
program reads a message, the following events occur:

1. The terminal remains in transmit mode following the attempted transmission of the third
message since the input queue is full.

2. When the program performs a read operation, a message is read from the input queue, thereby
making space available in the input queue for the third message.

3. The third message is then transmitted from the terminal buffer to the input queue, and the
terminal returns to local mode.

22-27 STATION NUMBER

Prior to the execution of a SEND operation code, a valid relative station number must be entered in
this 3-byte field. After a RECV operation code is executed, the operating system (MCPII) indicates
to the program which station was read, and the station number is automatically placed in this field.

28-33 MESSAGE LENGTH

Prior to the execution of a SEND operation code, a message length equal to or less than the declared
record size must be entered in the 4-byte message length field. After a RECV operation code is
executed, the operating system (MCPII) indicates to the program the length of the message read, which
is then placed in this field.

34-80
This field must remain blank.

Figure 9-1 illustrates the use of the Control Card Specifications form for coding Telecommunications
entries for REMOTE files.
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Burroughs B 1700 RPG
PROGRAM 1D PAGE OF
PROGRAMMER OATE
12 5 0
pace [ ]] CONTROL CARD SPECIFICATIONS toenmeanon L1 L1]

[— FORM TYPE

LINE

ST e e o O O T
T I

I

A

A. 6 Must contain the letter T.

B. 7-14 Must contain the name of a REMOTE file specified
on the File Description Specifications.

C. 15 Must remain blank.

D. 16-18 A numeric entry is required to specify the maximum

number of terminals that can be assigned to the REMOTE file.

E. 19-21 A numeric entry is required to specify the maximum
number of input messages per station that can be queued.

F. 22-27 A field name which will contain the relative station
number of the station to which a message is being sent must
be entered in this field.

G. 28-33 A field name which will contain a message length
equal to or less than the declared record size must be
entered in the message length field.

H. 34-80 Must remain blank.

G12038

Figure 9-1. Telecommunications Entries — REMOTE Files

DATACOM OR BSCA FILES

One Telecommunications Card is required for each DATACOM or BSCA file declared in a program.
Only one station (terminal) can be assigned to a DATACOM or BSCA file.

A description of the fields of a Telecommunications Card for DATACOM or BSCA files follows.
Entries must be made in columns 6, and 7-14.

Figure 9-2 illustrates the use of the Control Card Specifications form for coding Telecommunications
entries for DATACOM or BSCA files.

1152063 9-3
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The following paragraphs describe the field definitions for DATACOM or BSCA files on the
Telecommunications Specification.

1-2 PAGE
Refer to section 2 for a complete description.
3-5 LINE

Refer to section 2 for a complete description.

6 FORM TYPE
This field must contain the letter T.
7-14 FILENAME

This field must contain the name of the DATACOM or BSCA file specified on the File Description
Specifications.

15 CONFIGURATION

This field is unused. Any entry other than blank, P, M, or S causes a syntax error to be generated.

Burroughs B 1000 RPG
PROGRAM D PAGE OF
PROGRAMMER DATE
12 75 80
eace [ [] CONTROL CARD SPECIFICATIONS ProcRAM ron |11 111

[— FORM TYPE

LINE

o]1]

7|IIHIIIIIIIIII.HHHIIIIHIHlllllIIIIHIIIIIIIIII'HIIIIIIIII|I|ll"
N . ,

B C

> t—tI o

A, 6 Must contain the letter T.

B. 7-14 Contains the name of a DATACOM or BSCA file
entered on the File Description Specifications.

C., 16 Specifies if the file is to be transmitted or
received. Entries: T or R.

G14033

Figure 9-2. Telecommunications Entries — DATACOM or BSCA

9-4



B 1000 Systems Report Program Generator (RPG) Language Manual
Telecommunications Card Specifications

Figure 9-3 is an example of an RPG data communications program. The program uses the BITON
and BITOF operation codes to build the special characters required in data communications
programming. Refer to section 9 for a complete description of the BITON and BITOF operation codes.

The program displays three fields. The first two fields are in forms mode. Enter any 8-digit number
into the first two fields, press the transmit (XMT) key with the cursor in the home position, and the
result is displayed in the third field. The primary file DUMMYFI is specified to satisfy the RPG
compiler requirements for a primary file. The file must reside on disk.

File Description Specifications

O1 FDUMMYF! IPE F DISK
02 FRMTE Ccbh F19201920 REMOTE
........ | T Ty ] _--_,‘....__3__.._*-__-1,,..__- __..-5--__;,_..-_6.._..-~".._--7

Telecommunications Card Specifications

01 TRMTE OOIOOZSTANUMMESLEN

Input Specifications

02 IDUMMYFI NS 01

03 | 1 1 DUMMY

oL IRMTE NS 02

05 | 1 80FLDI

06 | 9 160FLDZ

e B ek e T T e [ SR

Calculation Specifications

01 C N9S EXSR SETUP

02 C AGAIN TAG

03 C MOVE '100' MESLEN

oL C SEND RMTE 1011
05 C RECV RMTE 20

06 C FLD1 COMP BYE LR

07 C NLR FLDI COMP END LR

08 C NLR FLD1 ADD FLD2 FLD3 90

09 C NLR GOTO AGAIN

10 CSR SETUP BEGSR

11 CSR MOVE 'BYE' BYE 80

12 CSR MOVE 'END' END 80

13 CSR SETON 99

S NN DU P p JER m e 3mmmm e femmmftmmm e Gmmmofim e fmmmm - 7

Figure 9-3. Example of an RPG Data Communications Program (Sheet 1 of 3)
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Calculation Specifications (continued)

14 Cx

15 C* TD830, MT983, AND MT985 SERIES TERMINALS.
16 C* TERMINAL IS TO BE USED, CONSULT THE REFERENCE MANUAL OF
17 C* THE TERMINAL FOR THE CORRECT BIT REPRESENTATIONS.

18 C=

19 C* END OF TEXT - ETX

20 CSR BITOF'012345"
21 CSR BITON'67!

22 C% STAY IN RECEIVE MODE - SR

23 CSR BITOF'O12L56!
24 CSR BITON'37'!

25 C#% LINE FEED - LF

26 CSR BITOF'O1346!
27 CSR BITON'257"

28 C* HORIZONTAL - HT

29 CSR BITOF'012346"
30 CSR BITON'57!

31 C* CARRIAGE RETURN - CR

32 CSR BITOF'01236"
33 CSR BITON'457!

34 C*x HOME CURSOR AND CLEAR SCREEN - H
35 CSR BITOF'012367"
36 CSR BITON'L4E!

38 C% HOME CURSOR - HC

39 CSR BITOF'0167"
L0 .CSR BITON'2345!
L1 C* LEFT BRACKET - LB

42 CSR BITOF'012!

43 CSR BITON'3L4567!
Li C% RIGHT BRACKET - RB

L5 CSR BITCF'0127¢
46 CSR BITON'3L456"
47 C% FORMS MODE - FM

48 CSR BITOF'O134!
L9 CSR BITON'2567"
50 CSR BITOF'347!

51 CSR BITON'01256"
52 CSR MOVELFMI

53 CS MOVE FM2

5L Cx

55 CSR SETON

56 CSR MOVE '001!

57 CSR ENDSR
B el BT STy, I PSS JREURF S— A

ETX
ETX

SR
SR

LF
LF

HT
HT

CR
CR
CLR
HCLR
HCLR

HC
HC

LB
LB

RB
RB

FMI1
FMI
FM2
FM2
FM
FM

STANUM

s
- - -

THE FOLLOWING HEXADECIMAL BEFINES ARE VALID FOR THE

IF A DIF

1

—

FERENT

Figure 9-3. Example of an RPG Data Communications Program (Sheet 2 of 3)
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Output-Format Specifications

01 ORMTE E

02 0 HCLR 1

03 0 LB 2

oLk 0 FLD1 Z 10

05 0 RB 11

06 0 21 'ADDED TO'

07 0 LB 23

08 0 FLD2 Z 31

09 0 RB 32

10 0 39 'EQUALS'

110 FLD3 Z L9

12 0 CR 50

13 0 CR 51

L0 CR 52

15 0 78 'ENTER “BYE" OR "END" TO
16 0 88 'GO TO EO0J.'

17 0 FM 90

18 0 ETX 9]

L e B R - e Bt EEE RS TR fmm——tm - 7

Figure 9-3. Example of an RPG Data Communications Program (Sheet 3 of 3)
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SECTION 10
INPUT SPECIFICATIONS

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:

1. Record type descriptions (columns 7-42) which define the various input records and their
relationship to other records in the file. Columns 43-70 must be blank.

2. Field descriptions (columns 43-70) which define ecach field within the records. Columns 7-72
‘must be blank.

Field description entries must start one line below the associated record type descriptions or an error
occurs. A warning is emitted if a record type description is not followed by a field description. Field
and record descriptions must not be specified on the same line.

FIELD DEFINITIONS

Figure 10-1 can be used in conjunction with the following field definitions for the Input Specifications.
1-2 PAGE

Refer to section 2 for a complete description.

3-5 LINE

Refer to section 2 for a complete description.

6 FORM TYPE

This field must contain the letter I.

7-14 FILENAME

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 as
an input, update, or combined file. Every input, update, or combined file (except input table files and
record address files), described in the File Description Specifications, must be described on the Input
Specifications form. The FILENAME entry must be the same as the one used in the File Description
Specifications. It must appear on the first line containing information about the records in the file;
if the entry is left blank, the last filename entered is assumed to be the file being described. The first
record type description must not have a blank FILENAME entry.

Primary and secondary files are processed in the same order as they are described in the File
Description Specifications. If primary or secondary files are not described on Input Specifications in
the same order as they are described on the File Description Specifications, a warning is emitted. The
warning is emitted because the object program from some RPG compilers can process primary and
secondary files according to the order in which they appear on the Input Specifications.

All record type and field descriptions for a particular file must be grouped together on the Input'
Specifications. Descriptions of records from different files must not be interspersed.
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Burroughs B 1000 RPG
PROGRAM 1D PAGE OF
PROGRAMMER DATE
12 INPUT SPECIFICATIONS PROGRAM 5 ®
PAGE OPTION IDENTIFICATION D:[:[:[D
NUMBER RECORD IDENTIFYING INDICATOR PACKED MATCHING FIELDS OR CHAINING FIELDS
FORM TYPE SEQUENCE — STACKER SELECT 'I—l DECIMAL POSITIONSy CONTROL LEVELy ] - FIELD RECORD RELATION
RECORD IDENT!FICATION CODES FIELD
" Z p FIELD LOCATION INDICATORS
[+ 4 o«
ui wi FIELD NAME
- § . § B (VARIABLE 8¥ 3?;0
LINE FILENAME OSITION| f olz[posiTioN f o|z/posiTion ;z: o é FROM | TO NAME) NEE
~N 4
21515 ElR1E oI55 EREN R
3 sls|s 1415 16 17j18 fi9 20]21 24 {25(26]27 3132|3334 |35 38 {39140 Ja1 Ja2fs3 jus 47jis sifse)s3 58159 60 |61 62]63 6465 66f67 63}69 70)71 7
of1| |1
0i2 A A J A d
iy ¥ W 7y Y Yyyry
A C DE F G HI J K L 'M N OP QR S
A, 7-14 Contains a filename specified not present. Entries: Blank or N, ; N. 59-60 Contains the control level
ix:n the File Description Specifica- 26, 33, 40 (Specifies what part of ”: indicator, Entries: Blank or L1-L9.
tions. the code character in columns 27, 34, i/ O. 61-62 Specifies sequence checking for
B. 14-16 Puts the record identification or 41 is to be read. Entries: C - i a single input or combined file or
codes in an AND or OR relationship. the entire character, Z - the zone sequence checking with matching
Entries: AND or OR, portion, D - the digit portion). records for two or more input and/or
bined files. ies:
C. 15-16 Specifies if records are to be 27, 34, 41 (Contains the code char- ionughcd files. Entries: Blank or
processed in a. predetermined se- acter. Entries: Any EBCDIC char-
quence, Entries: 01-99 or any acter). P, 63-64 Contains one of the following
alphabetic character. H. 42 Specifies which stacker will be Elore: oiies fantlons et iarors oF
D. 17 If ;quenze 1ihspeci£:id;fthe used., Entries: Blank or 1-6. indicator), L1-L9 (control level in-
entrydlnd;ca efl & e ngm equence I, 43 Specifies if numeric input is in dicator previously defined), MR
records g eic . y{e nNa seq packed or unpacked decimal format, or (matching record indicator), Ul-U8
group. ntries: or Ne binary format. Entries: Blank,P, or B. (external indicator), or HO-H9 (halt
Ee 18 Spocifies L records Sl icos J. 44-47 Contains the left-most posi- indicator).
muso present., : tion of the input field. Entries: Q. 65-66 Used to indicate if the speci-
or O. numeric, right-justified. fied field is greater than blank or
F. 19-20 Contains either a record _ - e positive. Entries: Blank, 01-99,
identifying indicator (01-99), a K. 48-51 Contains the right-most posi HO-H9,
ntrol level indicator (L1-L3), a tion of the input field. Entries:
E:lt indicator(Hl-Haé), the spre’ad numeric, right-justified. R. 67-68 Used to indicate if the speci-
card designator(TR), or specifies L. 52 Contains the number of decimal fiedtt_‘ield éstliss'thgg b}f“glﬁ’;g
look ahead records(**). positions for numeric fields. Eg_ggglve' ntries: ank, ’
8 ( if th Entries: Blank or 0-9, ¢
G, 21-24, 28-31, 35-38 (specifies the - . - S. 69-70 Used to indicate if the speci-
position within the record that con- M. 53-58 Contains field names efnl:_s fied field is blank or zero. Entries:
tains a record identification code. alphanumeric cha ’ Blank, 1-99. HO-H9.
. ot = justified) or one of the special 4 4
Entries: Blank or 1-N where N 1
field names, PAGE, PAGEl, PAGE2
record length). » ’
UDATE, UMONTH, UDAY, UYEAR, TABXXX
25. 32, 39 (indicates if the charac- (xaany alphanumeric character).,
ter in columns 27, 34, or 41 is or is
614034

Figure 10-1. Input Specifications Summary Sheet
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14-16 AND/OR LINES

There is no limit on the number of AND or OR lines that can be specified; however, it is recommended
that the user not exceed 20 if compatibility with other Burroughs systems is desired. AND/OR lines
must be preceded by a line containing at least one record identification code entry.

AND Line

If it is necessary to specify more than three record identifying codes to identify a record type, an AND
line can be used. The word AND should be entered in columns 14-16 and the additional record
identifying codes should be entered in columns 21-41. There must be at least one record identification
code entry on each AND line.

OR Line

In some cases, a particular record type can be identified by two or more different codes. For this
condition, the word OR entered in columns 14-15 indicate that only one of the codes specified need
be present to identify the record type (see figure 10-2). Record identification codes are not required
on OR lines, although this is not necessarily a meaningful thing to do. Other uses of the OR
relationship are discussed later in this section (refer to figures 10-10 and 10-18).

Input Specifications

01 IINPUT 011 L1 77 CD 78 CE 79 CP

02 AND 80 CT
03 OR 1 DS
B T e B T T L b Lmemmftmmm— G- e  JY R S 7

Figure 10-2. AND/OR Relationships — Record Identification Codes

NOTE

The line in figure 10-2 describe a record type which can be identified by the
code DEPT appearing in positions 77-80 of the input record. The AND line
specifies additional characters as part of the record identification code. The
OR line allows an alternative code, that is, the digit 9 in the first position
to identify the record type. This allows both DEPT in positions 77-80 or the
digit 9 in position 1 to identify the input record type. Both conditions cause
record identifying indicator L1 to be turned ON.

15-16 SEQUENCE

The SEQUENCE field specifies a special sequence to different record types in a file. If this field
contains an alphabetic entry (note that this includes a blank entry, although a warning is emitted), it
specifies that the record types need not be in any special order.

Within each file, all record types having alphabetic entries in the SEQUENCE field must be specified
before those with numeric entries. Refer to figure 10-4 for an example of how to code the SEQUENCE
field when both alphabetic and numeric entries are desired. All chained and demand files must have
an alphabetic entry in this field.

A sequence group is data file records which are defined by a numeric entry specified in columns 15-
16 of the Input Specifications line.

1152063 10-3
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If this field contains a numeric entry, it indicates that sequence checking is to be done. The order of
precedence is the sequence in which the records are declared on the Input Specifications. This allows
the programmer to specify that one record type must appear before another record type within a
sequenced group. The program automatically checks the designated order as the records are read.
The first sequenced record type specified must have the lowest sequence number (01), the next record
type should be given a higher number, etc. Gaps in sequence numbers are allowed, but the numbers
used must be used in ascending order.

If a record is encountered that is out of sequence, the program halts. The system operator can order
the program to resume, at which time it ignores the record that is out of sequence and reads the next
record from the file.

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

In the example shown in figure 10-3, the input file PRCARD contains two record types which are to
be sequence checked. Each group of input records of the input file PRCARD must contain exactly
one of the first record type which can be followed by any number of records of the second type. A
record identifying indicator of L1 is assigned to the first record type, so that a control break occurs
each time the first record of a new group is read.

Input Specifications

01 I=

02 I* NOT SEQUENCE CHECKED

02 IDISKIN AA 01 15 D5

G J %

05 I SEQUENCED CHECKED

06 IDISKIN 011 L1 80 cXx

07 1| 02N 02 80ONCX

——fte——=] ---—:'c———-z----:'<~——-3———->'c————L;-—--:':——-—5-——-—:’:————6--——:’:-—-—7

Figure 10-3. Input Sequence Checking

Refer to figure 10-4 for an example of how to code the SEQUENCE field when both alphabetic and
numeric entries are desired.

Input Specifications

01 IDISKIN NS 10 15 D5
02 | L 13 FIELDY
03 1 011 20 80 cA
oL 1 L 9 FIELDZ2
05 ! 02N 30 8ONCA

|

L 9 FIELD3
¢ 6

Figure 10-4. Example of Alphabetic and Numeric Entries in SEQUENCE Field

NOTE
Line 01 specifies a record type description that is not sequence checked for
a sequence group of records. If position 15 of the input record contains the
digit 5, indicator 10 is turned ON and the input data is moved to the FIELDI1
field.

Line 03 specifies a record type description that can only appear exactly once
104
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in the sequence group of records. If position 80 contains the character A,
indicator 20 is turned ON and the input data is moved to the FIELD2 field.

Line 05 specifies a record type description that can appear one or more times
in this sequence group of records. If position 80 does not contain the
character A, indicator 30 is turned ON and the input data is moved to the
FIELD3 field.

17 NUMBER

The NUMBER is used only if sequence checking is to be done, that is, the SEQUENCE field contains
a numeric entry. An entry in the NUMBER field indicates whether more than one record of the
designated type can appear in each group of a sequenced input file (see figure 10-4).

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

Valid entries for the NUMBER field are:

Entry Definition

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

1 Not more than one record of this
type is present in each sequence
group.

N One or more records of this type is

present in each sequence group.

Figure 10-4 shows the élphabetic and numeric entries in the SEQUENCE field of the Input
Specifications.

18 OPTION

The OPTION field is used only if sequence checking is to be done, that is, the SEQUENCE field
contains a numeric entry. An entry in this field indicates whether certain record types are optional.
A letter O entry specifies that a record of this type can or can not be present in each group of a
sequenced file. If this field is left blank, each group can contain one or any number of records of
this type, depending on the entry in column 17 (see figure 10-4).

Records in an AND or OR line 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:

Entry Definition
Blank | Record type must be present in each
group.
O Record type is optional and cannot

be present in each group.

If all record types in a file are designated as optional, no sequence errors are detected.
1152063 10-5
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Example Coding of Sequence, Number, and Option Fields

Figures 10-4A, B, and C illustrate coding of the sequence, number, and option fields on the Input
Specifications. Following each figure is a description of the specified record sequence. In conjunction,
tables 10-1, 10-2, and 10-3 list possible sequences for which records from SEQ1, SEQ2, and SEQ3 can
appear in for figures 10-4A, B, and C, respectively. The records from the SEQ1, SEQ2, and SEQ3
files are read sequentially.

Input Specifications

01 1SEQ! 011 01 [ oR

02 | 1 10F1ELDY

03 | 021002 1 C2

oL | : 1 10F1ELD2

05 i 031003 1 C3

06 | 1 10FIELD3

——tte-—=] -—-—-:‘:——-—2---—;':--—-3-—--7':----L;—-——:’:---—5--——:'c—---6—--—:‘:----7

Figure 10-4a. Input Specifications for DISKIN (SEQ1)
Figure 10-4a is used in conjunction with table 10-1.
The sequence that records from SEQI1 (as specified in figure 10-4a) can appear in is as follows:
1. A record with a 1 in column one must be read first.
2. A record with a 2 in column one must follow a record with a 1 in column one.
3. A rec_ord with a 3 in column one must follow a record with either a 1 or 2 in column one.

Records with a 2 or 3 in column one are optional.

Table 10-1 lists one possible sequence in which records can appear from SEQIl. The asterisk (*)
characters denote out of sequence records. This table is used with figure 10-4a.

Table 10-1. SEQ1 Data File

Relative |
Record Data in
Number Column One

e e~ RN - RV IRV S
W RN DD == N W st DN =t = D N

* Expects a record with a 1 in column one.
** Expects a record with a 1 or 3 in column one.

10-6
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Input Specifications

01 1SEQ2 OIN 01 1 C1

02 | 10F1ELD]

03 1| 021002 1 C2

oL | 10F 1 ELD2

05 | 031003 1C3

06 | 10FIELD3

——te=e=] -—--:':--—-2----:':——--3--——:’:—-—-L;—---:':—---5——--:':----6-—--:‘:-—--7

Figure 10-4b. Input Specifications for DISKIN (SEQ2)
Figure 10-4b is used in conjunction with table 10-2.
The sequence that records from SEQ2 (as specified in figure 10-4b) can appear in is as follows:

1. A record with a 1 in column one must be read first. Subsequent records with a 1 in column
one must follow records with either a 1, 2, or 3 in column one.

2. A record with a 2 in column one must follow a record with a 1 in column one.

3. A record with a 3 in column one must follow a record with a 1 or 2 in column one.

Table 10-2 lists one possible sequence in which records can appear from SEQ2. Asterisks denote out
of sequence records. This table is used with figure 10-4b.

Table 10-2. SEQ2 Data File

Relative
Record Data in
Number Column One
1 1
2 2
3 2%
4 3
5 1
6 3
7 2**
8 1
9 1
10 1

* Expects a record with a 1 or 3 in column one.
** Expects a record with a 1 in column one.
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Input Specifications

01 ISEQ2 OIN O] 1 Cl

02 | 1 10FIELDI

03 1 021002 1 C2

04 | 1 10FIELD2

05 1 031 03 1 C3

06 1 1 10FIELD3

b el B et e e S R e L L e

Figure 10-4c. Input Specifications for DISKIN (SEQ3)
Figure 10-4c is used in conjunction with table 10-3.
The sequence that records from SEQ3 (as specified in figure 10-4c) can appear in is as follows:
1. A record with a 1 in column one must be read first. Subsequent records with a 1 in column
one must follow records with a 1, 2, or 3 in column one.
2. A record with a 2 in column one must follow a record with a 1 in column one.

3. A record with a 3 in column one must follow a record with a 1 or 2 in column one.

Table 10-3 lists one possible sequence in which records can appear from SEQ 3. The asterisk (*)
characters denote out of sequence records. This table is used with figure 10-4c. :

Table 10-3. SEQ3 Data File

Relative
Record Data in
Number Column One
1 1
2 1
3 2
4 2%
5 3
6 1
7 3
8 3 kk .
9 1
10 3
11 1
12 2
1 3 1 skkk

* Expects a record with a 3 in column one.
** Expects a record with a 1 in column one.
*** Expects a record with a 3 in column one.

10-8
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19-20 RECORD IDENTIFYING INDICATOR
The RECORD IDENTIFYING INDICATOR field can be used for the following purposes:

1. To assign an indicator to each record type.
2. To indicate look-ahead fields.
3. To specify spread cards.

Entry Definition

01-99 Record-identifying indicator.
L1-L9 | Control level indicator.

LR Last record indicator.
HO-H9 | Halt indicator.

TR Spread cards.

*k Look-ahead field.

If this entry is blank, a warning is emitted. The various indicators are defined in the following
paragraphs.

Record ldentifying Indicator 01-99

Each input file can contain different types of records requiring different operations. Record-identifying
indicators are used to signal to the rest of the program cycle the type of record just read. When a
specific record type is selected for processing, its corresponding identifying indicator is turned ON. This
indicator remains ON for the rest of the current program cycle and can be used to condition various
calculation and output operations, as desired. All record-identifying indicators are turned off at the
same point in the program cycle. Each record-identifying indicator should be unique. For cycle driven
files, only one record-identifying indicator is set ON. For non-cycle driven files, such as chain or
demand files, there can be more than one record-identifying indicator ON at any one time if the
RECORD IDENDIFYING CODES field causes a different record-identifying indicator to be set ON.

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 can be assigned to more than one type.

Record-identifying indicators are not allowed in an AND line, but indicators can be specified for every
record type that requires special processing in an OR relationship.

Control Level Indicator L1-L9

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. This use of the control level indicator
does not cause the lower control levels to turn ON. Refer to the CONTROL LEVEL field for a
complete description of control level indicators.

1152063 109
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Last Record Indicator LR

The last record indicator is used instead of a record-identifying indicator when a record type, rather
than automatic end of file, signals the end of processing. Final total operations are conditioned by
this indicator.

Halt Indicator HO-H9

A halt indicator is used instead of a record-identifying indicator when the occurrence of a specific
record type denotes a desired condition requiring a program halt.

Look-Ahead Field **

Look-ahead fields are specified by placing asterisks in columns 19 and 20. All fields named in columns
53 through 58 on the specifications lines following the look-ahead specifications are look-ahead fields.

Look-ahead fields can be used to:

1. Determine when the last record in a particular control group is being processed.
2. Extend the use of the matching record function.

Rules for Look-Ahead Fields
The following rules must be observed regarding look-ahead fields:

1. Look-ahead fields can be specified for input, update, or combined files that are primary or
secondary files, regardless of whether or not they are processed by record address files.

2. Look-ahead fields cannot be specified for combined files, demand files, or for files that specify
spread card records.

3. One set of look-ahead fields can be specified per file, and the field descriptions apply to all

records in that file.

Look-ahead fields cannot be used as result fields in calculation operations.

. The name given to a look-ahead field must not occur on any other Input or Extension

Specification.

If the look-ahead field occurs on an Output Specification, blank after must not be specified.

. When a program needs to access information before and after the record is selected for

processing, the field must be described twice with different names (once as a look-ahead field
and once in the normal way). Refer to figure 10-5.

8. The ** line cannot follow a record type description that has a numeric sequence entry.

9. Columns 17-18 and 21-74 must be left blank.

10. Any combination of alphabetic characters or blanks can be entered in columns 15-16 except
ND and R*w (*w = blank).

11. The fields themselves are described on the lines following the *a*a line. When fields are
described, columns 7-42 and 59-74 must be blank.

12. When the last record of a file is being processed, any look-ahead fields for that file contain
all "9’s” (signed numeric or alphanumeric according to field type).

v

N o
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Figure 10-5 provides an example of how to code look-ahead fields.

Input Specifications

01 IFILEIN AA O1

02 | 1 19 FIL}

03 | 20 33 FIL2

oL | 34 4O FIL3

05 | AB %=

06 | 1 19 NXFIL1

07 | 20 33 NXFIL2

08 | 34 4O NXFIL3

——fmmmm e Stm——— R e et S LR T R e 7

Figure 10-5. Coding Look-Ahead Fields

Use of the Look-Ahead Feature with Input Files

When the look-ahead feature is used with an input file, the look-ahead field allows the program to
access information in a field of the next record that is available for processing. Thus, the program
can use information from the look-ahead field to condition certain operations prior to the time the
record is normally available for processing.

Use of the Look-Ahead Feature with Update and Combined Files

When the look-ahead feature is used with an update or combined file, the look-ahead field usually
references the current record being processed. The look-ahead file references only the next record in
the file when the current record was not read from the file. Therefore, when an update or combined
file is the only file being read, the look-ahead field always references the current record.

Processing Two Input Files Using the Look-Ahead Feature

Figure 10-6 shows processing of records from two input files, one of which is a primary file and the
other a secondary file. All primary records are processed before any secondary records are available."
Therefore, it is necessary to use the look-ahead feature in order to use data from the secondary file
while processing the primary file.

Record Look-Ahead
Processed Records Available
P1 P2 S1
S1 P2 S2
S2 - P2 S3
S3 P2 S4
P2 P3 S4
S4 P3 S5
S5 P3 Sé6
S6 P3 S7
P3 P4 S7
P4 P5 S7
S7 P5 S8
P5 P6 S8
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ﬁ 03001

ﬁ 02001

(S6)

(S5)

(s7)

(S3)

101001

( 104001 (P5) f 102001
(103001 (P4) ( 102001
( 102002 (3) ( 101002
(101003 (P2) ﬁowoz (S2)
P1) /101001 (s1)

PRIMARY FILE

G18621

(S4)

SECONDARY FILE

Figure 10-6. Records Available for Look-Ahead: Two Input Files

Processing an Update File and a Secondary File Using Look-Ahead Records.

Figure 10-7 shows processing records from an update file and a secondary input file.

10-12

Record

Processed

Ul
S1

S2
S3

U2
S4
S5

S6
U3
U4
S7

Look-Ahead
Records Available

Ul
U2
U2
U2
U2
U3
u3
U3
U3
U4
uUs

S1
S2
S3
S4
S4
S5
S6
S7
S7
S7
S8
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104001

(Us)

ﬂ 03001

(U4)

ﬂ 02002

ﬂmoos

(U2)

101001

(u1)

(U3)

ﬁoaom

( 102001

( 102001

r 102001

(101002

f 101002

(52)

UPDATE FILE

G18622

Figure 10-7. Records Available for Look-Ahead: One Update File, One Input File

Spread Card Indicator TR

/101001

(1)

(83)

(s4)

(S5)

(s6)

(87)

SECONDARY INPUT FILE

Spread card records can only be used with primary or secondary input card files that do not have look-
ahead fields. A spread card record consists of a header field and one or more associated trailer fields,
thereby permitting the storage of more data on each card. For example, a file for an order filling
program can contain an invoice number, part number, quantity, and price.

Figure 10-8 illustrates the difference between a regular data deck and a data deck in spread card
format. Note that six cards are required for invoice number 1 in regular format, but only one spread
card is required for the identical information. For each spread card, the header field contains
INVOICE NUMBER and the trailer fields contain the set PART# QTY PRICE.

Figure 10-9 shows the Input Specifications for the spread card data deck shown in figure 10-8.

1152063
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10-14

(PART# QTY PRICE

(PART# QTY PRICE

(PART# QTY PRICE

INVOICE #

r PART# QTY PRICE

PART# QTY PRICE

(PART# QTY PRICE

ﬁART# QTY PRICE

INVOICE #

(PART# QTY PRICE

(PART# QTY PRICE

(PART# QTY PRICE

(PART# QTY PRICE

ﬁART# QTY PRICE

INVOICE #

REGULAR CARD DECK

G18623

INVO!CE NUMBER 3

INVOICE # PART# QTY
PRICE PART# QTY PRICE
PART# QTY PRICE

INVOICE NUMBER 2

INVOICE# PART# QTY PRICE
PART# QTY PRICE PART# QTY
PRICE PART# QTY PRICE

INVOICE NUMBER 1

INVOICE# PART# QTY PRICE
PART# QTY PRICE PART# QTY
PRICE PART# QTY PRICE
PART# PRICE QTY

CARD DECK IN SPREAD CARD FORMAT

Figure 10-8. Comparison of Regular and Spread Card Data Decks
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Input Specifications

O1 ICARDIN NS 20

02 | 1 TLOINVENO

03 1 TR

o4 1 16 200PARTNM

05 | 22 240QTY

06 | 26 300PRICE

e ———] ——--:':---—2—-—-;’:----3--—-—~:’:-——-14---—:':—---5—-——7’:---—6—---—:’:-——-7

Figure 10-9. Coding for Spread Cards

Rules for Spread Cards

The following rules must be observed regarding spread cards.

1.

Spread cards can be specified for primary or secondary input card files only.

2. Look-ahead fields are not allowed.

3.

If sequencing is specified in columns 15-16, the letter N must be entered in column 17.

4. The header field specification is optional, but when specified, is coded as follows:

7.

8.

1) Describe the header fields on separate specifications lines immediately following the file and
record type entries.
2) Describe only the header fields that are used within the program.

. Enter "TR” in columns 19-20 to specify that the trailer fields are described on the specification

lines that follow. All other entries on the "TR” line must be left blank.

. It is necessary to describe only the trailer fields that are to be used in the program. However,

the fields that specify the beginning and ending position of each trailer portion must be
described.

All trailer fields must be of the same length and contain the same fields. Therefore, it is
necessary to describe only the first trailer portion.

Trailer field entries are made in columns 44-58, and all other columns are left blank.

Processing Spread Cards

Spread cards are processed as follows:

1.

2.

The header portion of the spread card record and one trailer portion are processed each
program cycle and are treated as one logical record.
The process described in step 1 continues until:

1) All trailer portions of a record have been processed, or
2) A trailer portion of a record is encountered whose fields are all blank.

When either of the described conditions occurs, the next spread card is read and processing continues.
21-41 RECORD IDENTIFICATION CODES

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

When more than one record type is used within a file, only one record type is selected for processing
during each program cycle. The record identifying indicator for that record type is turned ON when
it is selected and remains ON for the rest of the current program cycle.
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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 record. The record identification codes
are checked according to the sequence in which they are specified, and that checking is terminated when
a condition is encountered that causes a record identifying indicator to turn ON. For that reason, a
record within a file that does not contain record identification codes should be specified last.

This field is subdivided into three subfields of seven columns each, allowing up to three code characters

- to be described on one line. The three subfields are taken to be in an AND relationship, and any that
are not needed to specify code characters should be left blank. Each of the three subfields is divided
into four entries, and coding is the same for all three subfields. The subfields are discussed in the
following paragraphs.

21-24, 28-31, 3b-38 POSITION

The POSITION fields give the locations in the record of each character in the record identification
code. Entries must be numeric, between one and the record length specified, inclusive, and right-
justified (leading zeros are optional).

25,32,39 NOT

The NOT fields indicate whether the specified character must be present in the record at the designated
position. Valid codes are:

Entry Definition

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

N Character must not be present
in the location specified by
the POSITION entry.

26,33,40 C/Z/D

The C/Z/D fields indicate which portion of the character specified in columns 27, 34, and 41 should
be used for comparison: the zone, the digit, or the entire character. Valid entries are:

Entry Definition
C Entire character.
Z Zone portion.
D Numeric (digit) portion.

Every alphabetic character, numeric character, or special character is represented by a different
combination of punches in the 80-column or 96-column cards. Each character punched on the card
is composed of two parts, a zone portion and a digit portion. Even after a character has been read
into the machine, it is still composed of these two parts (see appendixes A and B).
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A character is represented in the computer by eight bits. The first four bits comprise the zone portion
and the last four bits comprise the digit portion. The configuration of these bits is set in the binary
equivalent of their hexadecimal value. In appendix B, the hexadecimal value of the character A is given
as Cl. Therefore, the corresponding bit configuration for A would be:

1 1.0 000 01

Since the character is represented by 12 punch positions on an 80-column card and six punch positions
on a 96-column card, translation must take place so that it can be represented by eight bits in storage.
This is an automatic function. As a result of it, however, the way characters are represented in the
machine and the way they appear on the punched card are not always identical. Not all characters
that have the same zone punched in the card have identical zone structures in the machine. For
example, character $ has the same zone punch in the card as character K. However, they do not have
the same zone representation in the machine.

Whenever just the zone or just the digit portions of characters are used in specific functions, such as
sequencing, testing, or identifying records, the exact structure of the characters in the machine must
be known. For example, when identifying a record type on the basis of the zone portion of the
character D, notice that several characters have the same zone structure as the letter D. If a card with
the record identifying code of E is read, it is still considered to be a D type record because the zone
of character E is the same as the zone of character D.

The zone of the ampersand (&) character is treated similarly to the zone of the characters A through
I. The zone of the minus sign (—) character is treated similarly to the zone of the J through R
characters The treatment of these characters holds true regardless of the internal codes actually used
for the ampersand (&) and minus sign (—) characters. The zone of the ampersand (&) character
specifies that the record identification code is the standard positive zone. The zone of the minus sign
(—) character specifies that the record identification code is the standard negative zone.

In figure 10-10, only the records of customers whose last names begin with the letters A through I
are processed since the zone portion of A is the same as for the characters B through I. The first letter
of each last name begins in column 10.

Input Specifications

01 ICUSTFIL AA 12 10 ZA
——m———] ---—:':-—-~2—-—-7':—-—-3-—~—>’:---—-lp»--—:'c—«--5-—-——:':--—-—6—--—:’:—-—-7

Figure 10-10. C/Z/D Coding Example 1

In figure 10-11, 5-digit employee numbers are checked to see that all 5 digits are numeric. The zone
for all numeric characters is the same.

Input Specifications
01 IEMPLYFI AA 12 1 Z1 2 21 3 21
02 | AND L zZh 5 21
e B et R B L e L E PR B SRy

Figure 10-11. C/Z/D Coding Example 2
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In figure 10-12, only persons whose names start with C, L, or T are processed, since the digit portion
of the characters L and T is the same as C.

Input Specifications

01 IRECFILE AA 12 7] bC
--:':--—.-]-—--5’:----2--—--:':--——-3—-—-:':--—-14—---:':----5---—:'c——-—é—---:':---—7

Figure 10-12. C/Z/D Coding Example 3

NOTE
If packed decimal format is specified, the zone portion and the digit portion
of each byte contains a numeric character. Therefore, the user must know
the location of the numeric character he is referencing, that is, either the zone
portion or the digit portion.

27,34,41 CHARACTER
The CHARACTER field specifies the value to test for when using record-identifying codes.

Any valid EBCDIC character can 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 record, the program halts. The
system operator can request resumption of the program, at which time it ignores the record in error
and reads the next record from the same file (see appendix E).

Additional Record lIdentification Codes

If necessary, more than three record identification codes can be specified by entering "AND” in
columns 14-16 of the next line. Columns 21-41 should then be coded as previously described.

It is also possible to specify an "or” relationship between records by entering OR in columns 14-15
of the next line. Columns 21-40 should then be coded as previously described. The capability of
specifying more than three record identification codes can be used when:

1. Multiple record types have the same fields but the fields are in different ‘positions.
2. Multiple record types have the same field descriptions.

3. A field occurs in one type of record but not in another.

4. Various combinations of 1, 2, and 3.
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42 STACKER SELECT

This field indicates the stacker into which the input card is to be placed after being read. Only card
input or combined files can be stacker selected. Input files can be stacker selected only in the Input
Specifications; combined files can 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, then the Output-Format Stacker Specifications overrides the stacker specified in the
Input Specifications. Valid entries for this field are:

Entry Definition

Blank Cards automatically go
to default stacker.

Numeric Entry Cards go into the stacker
(1-6) specified.

Card types identified by OR lines can be stacker selected for a special stacker by an entry in this field;
however, if the STACKER SELECT field entry is left blank , the card type selected by the OR line
goes to the default stacker. AND lines cannot have an entry in' STACKER SELECT.

At execution time, any record types specifying a stacker number higher than that available on the
device being used goes to the default stacker.

This entry must be left blank for input files with multiple I/O areas, otherwise a warning is emitted
that the results cannot be those the user intended.

43 PACKED OR BINARY FIELD

This field specifies that a numeric field is in packed decimal format or binary format. Valid entries
are:

Entry Description

Blank | Field is in unpacked decimal
format or is alphanumeric.

P Field is in packed decimal format.

B Field is in binary format.

When the input field named in columns 53-58 is in packed decimal format, column 43 must contain
the letter P. When the input field is in binary format, column 43 must contain the letter B.

Whether in packed decimal or unpacked decimal format, the data can be signed at the most significant
or least significant position as specified by means of column 17 of the Control Card or by use of the
dollar option RSIGN. The object program automatically converts all numeric data internally during
execution with the sign at the most significant position.
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UNPACKED DECIMAL FORMAT

Unpacked decimal format means that each byte of storage contains one character. Each byte is divided
into a 4-bit zone portion and a 4-bit digit portion. The format for unpacked decimal (left signed) is
shown in figure 10-13.

POSITIVE
SIGN 0001 1001 o111 0110
ZONE DIGIT ZONE DIGIT ZONE DIGIT ZONE DIGIT
G18624

Figure 10-13. Unpacked Format for Decimal Number 1976 (Left Signed)

The format for unpacked decimal (right signed) is shown in figure 10-14.

POSITIVE
0001 1001 o1 | PN 0110
ZONE_| DIGIT | ZONE | DIGIT | ZONE | DIGIT ZONE DIGIT

G18625
Figure 10-14. Unpacked Format for Decimal Number 1976 (Right Signed)

When processing numeric data in the unpacked format, the zone portion is included for each digit in
the number, but only the zone in the right-most (right signed) or left-most (left signed) digit serves
as the sign, that is, determines if the number is positive or negative.

Packed Decimal Format

Packed decimal format means that each byte of storage can contain two decimal numbers. The sign
is included for the number, but the zone portion is omitted for each digit in the number. Each byte
consists of two 4-bit digit positions. Within each number, either the left-most or right-most byte
contains a digit and the sign, depending on whether left or right signs are desired.

When describing external data in RPG, the smallest element is a byte or character. Packed data is
always character-aligned on external storage media such as magnetic tape or disk.

Unpacked decimal format means that each byte of storage contains one character. Each byte is divided
into a 4-bit zone portion and a 4-bit digit portion:

ZONE | DIGIT | ZONE | DIGIT | ZONE | DIGIT | ZONE | DIGIT

Each digit portion holds one digit of the number. On conversion to packed decimal format, the zone
portions are dropped, except for the sign position.

Packed data input always causes the field that is to contain the data to be of an odd size, since even-
numbered digits are padded with a zero. All digits except the sign digit are considered data.
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The following example illustrates the format for packed decimal data:

d; | LEFT SIGNED OUTPUT

S RIGHT SIGNED OUTPUT

S = SIGN
0

dy...d

DIGIT ZERO - (EVEN NUMBER DIGITS ARE ZERO PADDED)
DIGITS OF THE FIELD

Table 10-4 shows the corresponding packed field length in bytes for unpacked fields of one byte

through 15 bytes in length.

Binary Format

Binary format means that two bytes of storage can contain up to four decimal numbers, and that nine
decimal numbers can be contained in four bytes of storage.

Rules for Binary Format

The following rules must be observed when binary format is used:

1. Each binary field must be either two bytes or four bytes in length.

Table 10-4. Packed Equivalents for Unpacked Fields

Unpacked Field
Length In Bytes

Packed Field
Length In Bytes

15
14
13
12
11
10

=N WA U000

8

7

6

2. Binary fields cannot be used as control fields or matching fields.
3. Each two-byte field consists of a 1-bit sign followed by a 15-bit numeric value. The numeric
value must be within the range —9,999 and + 9,999 inclusive.

1152063
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4. Each four-byte field consists of a 1-bit sign and a 31-bit numeric value. The numeric value must
be within the range —999,999,999 and + 999,999,999 inclusive. )

5. When a two-byte or four-byte binary field is assigned a value greater than it can store, the
result is truncation of the left-most (high order) dlglts of the decimal number.

6. For binary fields, the left-most bit is the sign bit and is used to indicate whether the number
is positive or negative. If the sign bit is a 0 (OFF), the number is positive. If the sign bit is
a 1 (ON), the number is negative. Figure 10-15 shows the format of a two-byte binary field.

e 15 BITS LONG >

SIGN

Ion NUMBER
I« 2 BYTES (15 BITS) LONG >‘
G18626

Figure 10-15. Format of Two-Byte Binary Field

7. The decimal value of a binary field can be determined by adding the decimal equivalents of
the binary bits that are ON. The sign bit is not included in the addition. Figure 10-16 shows
how the decimal equivalents of binary bits are obtained.

SIGN 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

0 0 0 0 0 1 1 1 1 0 1 1 1 0 o 0

16
32
128
256
512
. 1024.

G18627 1976

Figure 10-16. Binary Representation of the Decimal Number 1976
44-51 FIELD LOCATION

The FIELD LOCATION field describes the location of data fields within a record and is divided into
two subfields that specify the beginning (FROM) and ending (TO) positions of the data field. A field
of only one character has the same position number entered in both subfields. Both entries must lie
between 1 and the RECORD LENGTH. The TO entry must be greater than or equal to the FROM
entry. Entries in the FROM and TO subfields must be right-justified; leading zeros are optional. Figure
10-17 shows example entries in the FIELD LOCATION fields.
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Input Specifications

FIELD
LOCATION
Fields
FROM TO
01 IFILEIN
02 | 1 90EMPNOQ
03 | 10 23 NAMEL
oL | 24 L20HOURS
05 | 53 550CODE
06 | 56 76 TITLE
Bk et R il At Sttt 3————7':—--—1.;——-—:':----—5---—:’:-—-—6-———:':—--—7

Figure 10-17. FIELD LOCATION Fields Coding Example

The length of a packed decimal field in digits (P in column 43) is 2n-1, where n is the number of
bytes occupied by the data as specified by FROM and TO.

If the FIELD NAME entry (columns 53-58) specifies an array name without an index, it is not
necessary that the FROM and TO entries provide sufficient space for the whole array, as long as it
is big enough for an integral number of array elements. The array is read in from element 1 up to
as many elements as fits into the locations specified. The decimal positions must contain the same entry
as specified on the Extension Specifications for that array.

52 DECIMAL POSITIONS

The DECMIAL POSITIONS field specifies the number of positions to the right of the implied decimal
point in a numeric field. This entry cannot be blank for a numeric field; if the data field contains
only integral values, a 0 should be entered to indicate no decimal positions. Valid entries are:

Entry Definition

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 numeric. The number of
decimal positions specified cannot exceed the length of the field (as specified in the FIELD
LOCATION field).

If the FIELD NAME entry (columns 53-58) on the Input Specifications specifies an array name, then
the decimal positions field must contain the same entry as specified in the decimal positions field of
the Extension Specifications for that array.

53-58 FIELD NAME (VARIABLE NAME)

The FIELD NAME field specifies an identifier (name) to an input data field. All fields referenced by
the program must be named. Names must be assigned in accordance to the rules for forming field
names as described in section 2. A previously defined vector name can be used, which allows loading
of the vector during input. Refer to section 5 for a complete discussion of this method of vector
loading. A separate line must be used for each field description.
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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. Fields from different record types can
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.

OR Relationship
To eliminate duplicate coding of identical fields within different record types, the OR relationship can

be used. The OR relationship, illustrated in figure 10-18, shows two record types which have identical
fields in the same record positions. Refer to the AND/OR LINES field (columns 14-16) in this section.

Input Specifications

01 IFILENAM AA 21 80 caA

02 | 1 5 FIELD1

03 | 10 25 FIELD2

ok | L1 47 FIELD3

05 | 60 69 FIELDL

06 | BB 31 80 CB

07 | 1 5 FIELDI

08 | 10 25 FIELD2

09 | L1 47 FIELD3

10 | 60 69 FIELDL

Rk e B R e R PRttt St Pt T 5-~-- R e Tt T LT 7

Input Specifications

Ol IFILENAM AA 21 80 CA

02 | OR 31 80 CB

03 | 1 5 FIELDI

oL 1 10 25 FIELD2

05 | L1 L7 FIELD3

06 | 60 69 FIELDA

S R [ PRI, PP Y. [ TR | PR . R - Rt T 7

Figure 10-18. OR Rélationship — Identical Fields Within Different Record Types

NOTE
The record descriptions above both contain the same fields. The two
descriptions can be combined using an OR line as shown in figure 10-18.

Special Words

The following special words are reserved for use as variable names in columns 53-58 of the Input
Specifications:

PAGE
PAGEn (where n = 1-38)

If page numbering is desired on output, the special word PAGE or PAGEn for two more printer files
indicates that page numbering is to be done. Page field coding is illustrated in figure 10-19.

This feature allows a page number to be entered through the field called PAGE in an input record.
~The page number printed is one greater than the page number contained in the PAGE field of the
input record. A page field is incremented by 1 each time before it is printed. The field can be defined
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as any length, but it must contain zero decimal positions. Unless otherwise specified, it is assumed to
be four digits in length with zero decimal positions (see figure 10-19). The special word PAGE can
be used in calculations like any other field.

The same PAGE entry can be used for two different output files, but this is not recommended.

Figure 10-19 is an example of PAGE field coding on Input Specifications.

Input Specifications

01 IINPUT PG 91 1 CX
02 1 2 LOPAGE
B e B ey R e B el B Ry PR B ES SEE R RPN

Figure 10-19. PAGE Field Coding

NOTE
The specification lines 01 and 02 describe an input file which contains a
record with a PAGE field. The PAGE field is defined as three characters in
length with no decimal digits to the right of the decimal point, beginning in
position 2 of the input record. The value contained in the PAGE field of the
input record is assigned to the PAGE variable when the record is read.

The PAGE field can be used in the Calculation Specifications as any other
field. On the Output-Format Specifications, the PAGE field is automatically
incremented by 1 before the output record in which the PAGE field is
specified is printed.

59-60 CONTROL LEVEL

The CONTROL LEVEL field assigns control level indicators to primary or secondary files. Any field
other than a whole array or a look-ahead field can be assigned a control level indicator, 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 occurs. A group of records with the same
information in the control field is known as a Control Group. Valid entries for this field are:

Entry Definition
L1-L9 | Control level field assigned.

Blank | No control level field 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 information in the same control field of the previous record. When
a control break occurs, 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 level indicator LO is always ON and cannot be assigned
to a control field. However, LO can be used to condition total calculations or total output.

A control level indicator can be turned on or off by SETON or SETOF operation code or can be used

as a record identifying indicator. However, in such cases, control level indicators lower than the one
specified are not turned on or off automatically.
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Control level indicators are used to condition operations, such as:

1.

Calculations that must be performed when a control group changes (totals, etc.).

2. Operations that must be performed on the first card of a new control group.

3.

Summary punching or total printing that must be performed for each control group.

Control level indicators can be used in input, calculation, and output specifications. The following rules
must be observed when assigning control level indicators:

1.
2.

.O\Ul.hw

11.

12.

10-26

The same control level indicator can be used in different record types or files; however, the
control fields associated with that indicator must be of the same length. (See figure 10-20).
Field names have no effect upon the control level indicator assigned; therefore, control fields
in different record types can have both the same name and the same indicator assigned.
The maximum size of a control field is 255 characters.

Within one record type, control fields can overlap.

Numeric control fields are treated as though they had no decimal positions.

For numeric control fields, only the digit portion of each character is compared; thus, negative
numbers are treated similarly to positive numbers.

All control fields with the same control level indicator are considered numeric if any one of
those fields is described as numeric.

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

. Control fields are initialized to binary zeros.
. Total calculations and total output operations are bypassed until the first cycle following a cycle

in which a record specifying control field is selected. This prevents a control 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).

Different record types in a file need not have the same number of control fields. However, the
user must ensure that unwanted control breaks do not occur.

Control level indicators cannot be assigned to a binary field.

Input Specifications

01 IINPDATA ZY 09 2 CQ '

02 | 70 75 MINOR L1
03 | 76 80 NAME

oL | 61 7JOOMAJOR L2
05 | 55 65 TOTAL L3
06 | XX 08 2NCQ .

07 | 11 200MAJOR L2
08 | 21 20 FILLER
09 | 31 36 MINOR L1
10 1 5 15 TOTAL L3
-——tmmea] --—-7':----2----:':-—--3~—-—-:’:—-—-L;----:':---~5--—-:'<~---6-~--:':----']

Figure 10-20. Control Fields in Two Record Types

NOTE
The specification lines 01-10 describe two record types, both of which have
CONTROL LEVEL fields defined. Even though the CONTROL LEVEL
fields are specified in different positions within the input records, the value
specified for the LENGTH and DECIMAL POSITIONS fields are the same
for each pair. Also note that the MAJOR (L2 indicator) and TOTAL (L3
indicator) fields overlap each other.
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Split Control Fields

If the same control level indicator is assigned to more than one field within the same record type, 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 Specifications and are treated as one control field. Split control fields are illustrated in figure
10-21.

Input Specifications

01 ISPLITIN BB Ok 1 D1

02 | 13 16 TYPEOIL3
03 1| 19 . 25 TYPEO3L3
ok | 10 12 TYPEO2L3
05 | 26 18 TYPE1O
06 | 29 29 TYPEIIL5
07 | 30 31 TYPE12L5
08 | CC 05 IND1

09 | 2 L PARTOIL5
10 1 5 10 DEPTO1IL3

I

11 18 DEPTO2L3
—-a':----]--—-:':--——2--—-:':----3-—--:‘:----1;———-;':—---5-—-—:':----6----;':----7

Figure 10-21. Split Control Fields

NOTE
The specification lines 01-11 describe split control fields in two record types.
The L3 control field is split in both record types; however, the total length
of all L3 fields is the same. The L5 control field is split in record type 04
and the total length of all L5 control fields in record type 04 is equal to the
length of the single L5 control field in record type 05.

The following special rules must be observed for split control fields:

1. The same control level indicator can 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 can be different than the corresponding portions in another record type; in fact,
a control field can 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. For further
information, see FIELD RECORD RELATION field (columns 63-64).

. If one portion of a split control field is numeric, the entire field is considered numeric.

. Any one portion of a numeric split control field cannot exceed the maximum size allowed for
a numeric field, which is 15 characters. However, the total length of all fields assigned to one
control level indicator (within each record type) can be as large as 255 characters.

4. A mixture of packed and unpacked control fields is allowed. For example, consider that three

different record types can have:

w N

1) A control level specified with a field size of seven bytes.

2) Split control fields of three and four bytes.

3) A split control field consisting of two bytes containing three packed digits, one byte, and
three bytes containing three unpacked digits.

5. No other specification lines can come between lines describing split control fields.
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61-62 MATCHING FIELDS

The MATCHING FIELDS field designates matching fields for multifile processing and sequence
checking. Valid entries are:

Entry Definition

Blank No matching fields and no
sequence checking specified.

M1-M9 | Matching fields and sequence
checking when two or more
input, update, or combined
files specify the same match
fields.

Sequence checking when only
one input, update, or combined
file specifies matching fields.

Matching Fields

Designation of matching fields allows comparison of records from a primary file with records of one
or more secondary files to determine if the records match. A maximum of nine different fields can
be specified by field designators M1-M9, which are used to specify which fields in each record are to
be matched.

Rules for Matching Fields

The MR (matching record) indicator is turned ON when the contents of the primary file match field
is the same as the contents of the match field of any secondary file. The matching record indicator
is set ON or OFF before detail calculations during the RPG program cycle.

M1-M9 are not indicators; they cause MR to be set ON when the specified records match. MR is used
to condition those operations that are to be executed when the records match.

Rules for Matching Fields

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

1. 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
causes a program halt. When the system operator resumes program operation, the record in
error is ignored and the next record from the same file is read.

2. If matching is used, it is not necessary for all primary and secondary files to have Match Fields.

Neither must all record types within a file have Match Fields. But at least 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.

. Overlapping of different Match Fields within one record type is allowed; however, the length

of any individual Match Field must not exceed 255 characters.

5. All records to be matched must contain the same Match Fields (M1-M9); otherwise, a match
cannot be obtained.

»w
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10.
11.

12.
13.
14.

15.

When more than one” Match Field is designated for a record type, all fields specified are
combined in order by descending sequence of matching field values and are treated as one
contiguous Match Field. The high order field is M9.

. Split Match Fields are not allowed; thus, the same matching field value should not be used

more than once in one record type, unless field record relation indicators are used.

. Numeric Match Fields are treated as though they had no decimal positions.
. For numeric Match Fields, only the digit portion of each character is compared; thus, negative

numbers are treated similarly to positive numbers.

All Match Fields with the same matching field value are considered numeric, if any one of the
fields is numeric.

In order for the matching record indicator to be turned ON, the absolute values of the data
in the match fields in the secondary file must equal the absolute values of the data of the match
fields in the primary file. Therefore, when more than one matching field value is used for
matching records, the contents of all match fields must match before the MR indicator can be
turned ON.

Field names have no effect upon the matching field value assigned.

Whole arrays must not be designated as match fields.

Records in primary and secondary files without match fields are processed before records with
match fields specified.

Match fields for each match field value must have the same length.

Multiple File Processing Using Matching Records

At the beginning of RPG program execution, one record is read into the input buffer of each primary
and secondary file. One of these records is selected for processing according to the rules following this
paragraph. After the selected record is processed, the next record is automatically read from the same
file. During the next program cycle, the current record is compared with the records remaining from
the previous cycle in order to select the next record.

Rules for Multiple File Processing Using Matching Records

The following rules apply to multiple file processing using matching records:

1.

2.

If the next record from any primary or secondary file has no match fields, then that record
is selected.

If the records do not match and the records are in ascending sequence, then the record with
the lowest match field value is selected. If records are in descending sequence, then the record
with the highest match field value is selected.

. If more than one record satisfies either of the rules described in items 1 and 2, the record from

the highest priority file is selected. The primary file is of highest priority, followed by the
secondary files in the order they are specified on the File Description Specifications.

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

. When more than one secondary file is declared, all matching records from a secondary file are

processed before control is passed to the next secondary file.

. Matching records allow the program to enter data from the primary record into the matching

secondary record, since the primary record is processed first. Transfer of data from secondary
records into matching primary records can be done through the use of look-ahead fields.

. The MR indicator is ON during the processing of any record containing a match field,

providing the current match field value originally occurred in a primary record. Otherwise, the
MR indicator in is the OFF state.

. The MR matching indicator, is turned OFF for one program cycle when a record selected by

the FORCE operation is processed. If the next record not selected by the FORCE operation
matches the last record with match fields specified, then the MR indicator is turned ON.
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9. If the primary file has the letter E in column 17 of the File Description Specifications but the
secondary files do not, then any secondary file records matching the last primary record plus
any mterspersed secondary file records without match fields are processed before the LR
indicator is turned ON.

When the coding shown in figure 10-22 is compiled and executed, the two matching fields are combined
in the ascending order of the matching field values, M1 and M2. Notice that an end of file (the letter
E in column 17 of the File Description Specification) is specified for the secondary file. This causes
the job to end after the last record in the file, TIMECDS, is read.

Processing of matching fields proceeds as follows:

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

2. When records do not match, the record with the lowest (ascending files) or highest (descending
files) Match Field value is processed first.

3. A record type which has no matching field specifications is processed immediately after the
record it follows, and the MR indicator is not turned ON. If such a record is the first one
in a file, it is processed first (even if it is not in the primary file).

4. Matching records allow the program to enter data from the primary record into the matching
secondary record, since the primary record is processed first. Transfer of data from secondary
records into matching primary records can be done through the use of look-ahead fields.

5. When additional secondary files are declared, all matching records are processed in one
secondary file before passing control to the next secondary file. The precedence of the
secondary files is determined by their order of appearance on the File Description
Specifications.

In figure 10-22, the two matching fields are combined in the ascending order of the matching field
values, M1 and M2. Notice that an end-of-file detection (the letter E in column 17 of the File
Description Specifications) has been specified for the secondary file. This causes the job to end after
the last record in the file, TIMECDS, has been read.

File Description Specifications

01 FEMPLYCR IP A 96 96 MFCU1

02 FTIMECDS CSEA 96 96 MFCU2

03 FPAYROLL 0 96 96 PRINTER

B D PR YR YR R Y — [T mmm [P S— 7

Input Specifications

01 IEMPLYCR 10 1 CN 2 CA

02 | 3 15 NAME

03 | 16 180DEPTNO M2
oL 1 19 220EMPLNO M1
05 | 23  292PAYRAT

06 ITIMECDS BB 20 I CR 2 CC .

07 1| 3 15 NAME

08 | 16 180DEPTNO M2
09 | 19 220EMPLNO M1
10 | ¢ Lo h62HRSWRK
——m——— R e e T B e fmmmmtmmmn7]

Figure 10-22. Coding Matching Fields
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The example shown in figure 10-23 illustrates the order in which two matching fields are processed.
An end-of-file detection has been specified for the primary file.

/ 106

PRIMARY FILE SECONDARY FILE

Gl14049

Figure 10-23. Record Selection From Two Matching Files
The files (figure 10-23) are processed in the following order:

S1 Records with no matching fields are processed before
records with matching fields regardless of file type.

P1 The MR indicator is ON. All matching secondary records
S2 are processed after the primary record.

S3

P2

P3 The MR indicator is ON.

P4 Records with»no matching fields are processed first.

S4 The MR indicator is ON.

S5 When no records match, the record with the lowest
sequence number is processed, regardless of file type.

PS} The MR indicator is ON.
S6

P6
87} The MR indicator is ON.
S8

P7 Last record processed.

S9 When an end-of-file detection is specified for a primary
file, secondary records are not processed unless the MR
indicator is turned ON.
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The example shown in figure 10-24 illustrates the order in which records with three matching fields
are processed.

103 |

PRIMARY FILE 1ST SECONDARY FILE 2ND SECONDARY FILE
614050

Figure 10-24. Record Selection From Three Matching Files
The files (figure 10-24) are processed in the following order:
P1

P2
1S1 The MR indicator is ON since all Match Fields match.
2S1
2S2

1S2  When records do not match, the lowest matching field
is processed next.
P3
1S3
P4
P5
2S3
P6
254
P7
P8
1S4
1S5
1S6

P9
1S7
2S5 ¢ The MR indicator is ON. 2S7 is the last record processed.
2S6
287
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Sequence Checking

Sequence checking of records within a file is performed when even matching field designators (M1-
M9) are assigned. The sequence checking is performed in conjunction with matching records if two
or more input, update, or combined files have match field designators specified.

If only one input, update, or combined file has an entry in columns 61-62, then sequence checking
only is performed on the data in the fields to which M1-M9 have been assigned. A maximum of nine
fields (M1-M9) within the record can be selected for sequence checking. When a record is encountered
which has a field or fields out of sequence, the program halts. The system operator can cause program
operation to be resumed, in which case the record in error is ignored and the next record is read from
the same file.

The following rules must be observed when assigning matching field designators for sequence checking:

1. All fields designated for sequence checking must be in the same order, either ascending or
descending.

2. When more than one field is designated for sequence checking, all fields specified are combined
in order by ascending sequence of matching field designators (M1-M9) and are treated as one
contiguous field.

3. Split sequence fields are not allowed; thus, the same matching field designation should not be

used more than once in the record, unless field record relation indicators are used.

Numeric fields are treated as though they had no decimal positions.

. For numeric fields, only the digit portion of each character is compared; thus, negative numbers

are treated the same as positive numbers.

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

e

The example shown in figure 10-25 illustrates coding procedures for sequence checking.
lnput Specifications
01 IVOTERLS NS 01 80 cX
02 | I 8 STATE M4
03 1 10 15 COUNTY M3
|
|
|

oL 20 30 CITY M2

05 33 35 PRECNT M1

06 _ L0 LL PARTY

R e e e e ey e G ] P ey

Figure 10-25. Coding for Sequence Checking

NOTE
In the specifications lines 01-06, the first four fields of each record are
sequence checked, but the last field is not.

63-64 FIELD RECORD RELATION

The FIELD RECORD RELATION field permits data to be made available for processing only if the
conditions specified in the FIELD RECORD RELATION fields are satisfied. For example, if the
indicator is ON, the data is made available just prior to detail calculations. If the indicator is OFF,
the field remains in its previous condition.
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The following rules must be observed when assigning FIELD RECORD RELATION indicators.

1. A field record relation indicator need not necessarily be the same as any record identifying
indicator specified for the file.

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

3. 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
10-26). The acceptable entries are as follows:

Entry Definition
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.
U1-U8 | External indicator defined elsewhere.

HO-H9 | Halt indicator defined elsewhere.

Each of the entries is discussed in the following paragraphs.

Figure 10-26 shows the use of the FIELD RECORD RELATION fields on the Input Specifications.

Input Specifications

CARDIN ZZ 01 80 CA

[
02 | OR 02 80 CB
03 | OR 03 80 CC
ok 1| OR oL 80 cD
05 | 1 5IFIELDOL2
06 | 71 722FIELDIL2
07 | 61 64 FIELD2L3 02
08 | 65 70 FIELD3LL 02
09 | 7 12 FIELDLELL 03
10 | 13 22 FIELD5LL 03
1 L1 SILFIELDG 03
12 1 10 13 FIELD7LL Ok
13 1 14 20 FIELDSLL Ok
14 21 25 FIELD9LL Oh
meftmmem ] mmmmftmmm =) m e m 3ommns SR QR SUY - S D f-=-==t====7

Figure 10-26. Field Record Relations — Using the OR Relationship
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01-99 Record lIdentifying Indicators

When several record types have been defined in an OR relationship, all fields defined apply to all
record types. In many cases, however, 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 apply only
to certain record types and not to others. If the FIELD RECORD RELATION field is left blank, the
associated field applies to all record types to which it is subordinate. However, by placing the same
entry found in the Record Identifying Indicator field of one record type in the FIELD RECORD
RELATION field, the field is identified as applying only to the corresponding record type.

Control Fields and Match Fields can also be related to a particular record type in an OR relationship
by a FIELD RECORD RELATION entry.

When two or more Control Fields or two or more Match Fields have the same control level indicator
or matching. field value, respectively, only one of these cannot have a field record relation indicator
assigned. This applies to a group of specifications, if it is a split control field specification. Thus,
specifications with field record relation indicators are used if that indicator is ON. When none of the
field record relation indicators are ON, only the specification without any field record relation indicator
is used.

L1-L9, MR Control Level or Matching Record Indicator

The use of control level or matching record indicators signifies that the data from the field is to be
made available only if a control level break or matching record condition has occurred on this record.

The following restrictions apply:

1. A control level indicator must not be used on an input specification line to show the field
record relation of a field that is designated in columns 59-60 of the same line as a part of or
as the control group.

2. The matching record indicator (MR) must not be used on an input specification line to show
the field record relation of a field that is designated in columns 61-62 of the same line as a
part of, or all of, the matching record input control group.

To overcome these restrictions, the fields have to be defined twice, once to specify the control and/or
matching fields, and again on another specification line (but with a different Variable Name) to specify
the field record relations desired.

External Indicators

External indicators are used primarily to condition files in the File Description Specifications (see
columns 71-72, FILE CONDITION). However, they can also be used to condition fields even though
file conditioning is not specified. Data from the associated field is accepted only when the specified
indicator is ON.

HO-H9 Halt Indicators

The halt indicators are used to show a field/record relationship and specify that the data in the field
is to be made available only when the given halt indicator is ON. This would usually be used with
a record specified with the halt indicator in columns 19-20, RECORD IDENTIFYING INDICATOR
to load a signal pertaining to the reason or conditions of the halt operatio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>