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This Library Memo announces the release and availability of Update E to "SPERRY® Operating
System/3 {0S/3) Report Program Generator Il (RPG Il} User Guide”, UP—8067 Rev. 6.

This manual is one of a series describing the SPERRY Report Program Generator |l. Other manuals that
describe RPG |l are:

] Report Program Generator Il (RPG Il) Programmer Reference, UP-8044

] Report Program Generator Il (RPG Il) Summary, UP-8253

[ ] Report Program Generator Il (RPG ll) Editor User Guide/Programmer Reference, UP—9981

] Information Management System (IMS) Action Programming in RPG Il User Guide, UP—9206.

RPG Il is a programming lanaguage used in business data processing applications. You code programs by

‘ making entries on preprinted forms and entering the statements at a workstation with the 0S/3 RPG |l editor.
The number and type of forms you use depend on the application. The auto report feature simplifies writing
RPG |l programs and output specifications.

This manual describes RPG |i concepts and data handling capabilities, tells how to complete the RPG Ii
specifications forms and process an RPG |l program, and explains the simplified output specification using auto
report.

This update for release 10.0 describes how to use the figurative constants *BLANK, *BLANKS, *ZERO, and
*ZEROS as factors in a calculations specification.

All other changes are minor technical or editorial corrections.

Copies of Update E are now available. You can order the update only or the complete manual with the update
through your local Sperry representative. To receive only the update, order UP-8067 Rev. 6—E. To receive the
complete manual, order UP—-8067 Rev. 6.
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This Library Memo announces the release and availability of Update Package D to "SPERRY Operating
System/3 (0S/3) Report Program Generator |l (RPG Il) User Guide”, UP-8067 Rev. 6.

RPG Il is a programming language used in business data processing applications. You code programs by
making entries on preprinted forms and entering the statements at a workstation with the 0S/3 RPG Il editor.
The number and type of forms you use depend on the application. The auto report feature simplifies writing
RPG Il programs and output specifications.

This manual describes RPG Il concepts and data handling capabilities, tells how to complete the RPG I
specifications forms and process an RPG Il program, and explains the simplified output specification using auto
report.
Update D documents:
’ ] The REFER operation, which lets you retrieve records from indexed multikey files in IMS action programs.
) [ ]

Additional compilation time error messages.

All other changes are minor technical or editorial corrections.

Copies of Update Package D are now available for requisitioning. Either the update package only or the
complete manual with the update package may be requisitioned by your local Sperry representative. To receive
only the update package, order UP-8067 Rev. 6—-D. To receive the complete manual, order UP- 8067 Rev. 6.
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This Library Memo announces the release and availability of Updating Package C to "SPERRY
Operating System/3 (0S/3) Report Program Generator Il (RPG 1} User Guide”, UP-8067 Rev. 6.

This update for release 8.2 incorporates additional information about the following features:
= Field location description
= Interactive data entry screen formats

n PROGID keyword parameter

Changed and expanded diagnostic messages

Sample programs for creating, updating, and adding records to a keyed MIRAM file are added. The new
. sample programs and other corrections and expanded descriptions apply to the software prior to the 8.2
release.

Copies of Updating Package C are now available for requisitioning. Either the updating package only or the
complete manual with the updating package may be requisitioned by your local Sperry representative. To
receive only the updating package, order UP-8067 Rev. 6—C. To receive the complete manual, order UP-8067
Rev. 6.

. Mailing Lists Mailing Lists A0O, A10, BOO, B10, 18, Library Memo for
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(Package C to UP-8067 Rev. 6, HELEASE DATE:
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This Library Memo announces the release and availability of Updating Package B to “SPERRY
Operating System/3 (0S/3) Report Program Generator |l (RPG ll) User Guide”, UP-8067 Rev. 6.

This update includes the following:

n a reference to assigned DVC numbers;

u a correction as to how many continuation specifications may be used (five);

] an expanded explanation of the ARO68 diagnostic message;

= data structures that begin on a double-word boundary in main storage;

] a correction of the number of workstations {255) used with workstation files; and

] an explanation for placement of input format specifications for data structures.

All other changes are corrections or expanded descriptions.

Copies of Updating Package B are now available for requisitioning. Either the updating package only or the
complete manual with the updating package may be requisitioned by your local Sperry representative. To
receive only the updating package, order UP-8067 Rev. 6—B. To receive the complete manual, order UP-8067

Rev. 6.
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This Library Memo announces the release and availability of Updating Package A to “SPERRY UNIVAC
Operating System/3 (0S/3) Report Program Generator 11 {RPG 1l) User Guide”, UP-8067 Rev. 6.

This update incorporates additional information about RPG Il for release 8.0:

Using RPG Il interactively

/SPACE n directive

Error messages

Defining a PAGE field

Job control for interactive data entry
SETK operation

RCB continuation line for MIRAM files
File retrieval

Data structures

Multikey MIRAM files
Adding/deleting records

MIRAM parameter

All other changes are corrections or expanded descriptions applicable to features present in RPG |l prior to the
8.0 release.

Copies of Updating Package A are now available for requisitioning. Either the updating package only or the
complete manual with the updating package may be requisitioned by your local Sperry Univac representative.
To receive only the updating package, order UP-8067 Rev. 6-A. To receive the complete manual, order
UP-8067 Rev. 6.
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This Library Memo announces the release and availability of “SPERRY UNIVAC® Operating System/3 (0S/3)
Report Program Generator 1l (RPG 1) User Guide”, UP-8067 Rev. 6.

This revision describes the following RPG I features for release 8.0:

Error file processing
AUTO, AUTRPG, AUTRPGL, and AUTRPGLG jprocs
MIRAM multikey support
Interactive data entry
Currency sign other than dollar sign
SHTDN, SETK, and NEXT operations
/EJECT, /SPACE, and /TITLE directives
Function key indicators
Error log access
<
Data structures allowing multiple definitions of data
Multiple workstation support

Workstation file continuation statements

All other changes are corrections or expanded descriptions applicable to RPG Il prior to the 8.0 release.

Destruction Notice: If you are going to OS/3 release 8.0, use this revision and destroy all previous copies. If you are

not going to OS/3 release 8.0, retain the copy you are now using and store this revision for future use.

Copies of UP-8067 Rev. 5 and UP-8067 Rev. 5—A will be available for 6 months after the release of 8.0. Should you
need additional copies of this edition, you should order them within 90 days of the release of 8.0. When ordering the
previous edition of a manual, be sure to identify the exact revision and update packages desired and indicate that
they are needed to support an earlier release.

Additional copies may be ordered by your local Sperry Univac representative.

Mailing Lists Mailing Lists A0O, A10, B0O, B10, 18, 18U, 19, 19U, Library Memo for
BZ, CZ and MZ 20, 20U, 21, 21U, 28U, 29U, 75, 75U, 76, and 76U UP-8067 Rev. 6
(Cover and 749 pages)
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Preface

This manual is one of a series designed to instruct and guide the programmer in the use
of the SPERRY Operating System/3 (0S/3). This manual specifically describes the 0S/3
Report Program Generator (RPG Il) and its effective use. Its intended audience is the
novice programmer with a basic knowledge of data processing, but with limited
programming experience, and the RPG |l programmer whose experience is limited to
systems other than those of Sperry.

Two other manuals are available that cover OS/3 RPG II; one is an introductory manual
and the other is a programmer reference (PR) manual. The introductory manual,
UP-8004 (current version), briefly describes OS/3 RPG Il and its facilities. The PR,
UP-8044 (current version), provides the characteristics of OS/3 RPG Il in skeletal form
and is intended as a quick-reference document for the programmer experienced in the
use of OS/3 RPG Il.

This user guide is subdivided into the following parts:
m PART 1. RPG Il CONCEPTS AND DATA HANDLING CAPABILITIES

Introduces you to RPG |l in terms of what it is, the way in which you use it, the
general program logic, how your files can be organized, and the record and data
formats that you can use with RPG Il to implement your data processing
applications.

m  PART 2. RPG Il SPECIFICATIONS FORMS

Describes the forms that you use to define your data processing application to RPG
Il.

8 PART 3. USING RPG I

Describes the various indicators used to control RPG Il, the file processing
techniques that you can use to process your files, printing techniques, the method
used to incorporate subroutines within your program, the way to utilize external
subroutines, and how to write IMS action programs in RPG II.
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m  PART 4. RPG Il TELECOMMUNICATIONS

Describes how you can communicate with remote terminals and use RPG Il from a
remote site.

m  PART 5. PROCESSING YOUR RPG Il PROGRAM

Describes how to compile, link, and execute your programs.
m  PART 6. AUTO REPORT

Describes how to use auto report to produce formatted reports.
m  PART 7. APPENDIXES

Contains additional information pertaining to RPG II.

Each of the foregoing parts consists of one or more sections that cover the different
aspects of the subject matter covered in each part.

Other current OS/3 publications, referenced in this manual, are useful to the programmer
working with RPG Il. They are:

System 80

m  RPG Il editor user guide/programmer reference, UP-8803
Describes how to program at a workstation.

m  Information management system (IMS) action programming in RPG |l user guide,
UP-9206

Describes how to write action programs in RPG II.
m  Screen format services concepts and facilities, UP-8802
Describes the screens and formats used on workstation terminals.

m Interactive services commands and facilities user guide/programmer reference,
UP-8845

Describes the commands and operating procedure for workstation terminals.

m  Consolidated data management macroinstructions user guide/programmer reference,
UP-9979

Describes the data management macroinstructions.
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SORT3 user guide/programmer reference, UP-8836

Describes how to sort records and manipulate the fields withih them.

Data utilities user guide/programmer reference, UP-8834

Describes how to reproduce and maintain data files.

System installation user guide/programmer reference, UP-8839

Describes how to generate, install, and tailor your operating system.

System messages programmer/operator reference, UP-8076

Lists and describes the system console messages issued during compilation.
Job control user guide, UP-8065

Provides information on the format and usage of job control statements.
ICAM concepts and facilities, UP-8194

Describes how to prepare the system to receive or send data to another system.
ICAM direct data interface (DDI) user guide, UP-8459

Describes the instructions needed to write a communications program for
transmission to another system.

ICAM utilities user guide, UP-8552

Describes how to make the 90/30 system operate as a terminal.

Series 90 Systems

Basic data management user guide, UP-8068

Describes the data management macroinstructions.

Sort/merge user guide, UP-8342

Describes how to sort records and manipulate the fields within them.
Data utilities user guide/programmer reference, UP-8069

Describes how to reproduce and maintain data files.
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®  System installation user guide/programmer reference, UP-8074
Describes how to generate, install, and tailor your operating system.
®  System messages programmer/operator reference, UP-8076
Lists and describes the system console messages issued during compilation.
®  Job control user guide, UP-8065
Provides information on the format and usage of job control statements.
8 [CAM concepts and facilities, UP-8194
Describes how to prepare the system to receive or send data to another system.
] ICAM direct data interface (DDIl) user guide, UP-8459

Describes the instructions needed to write a communications program for
transmission to another system.

m  ICAM utilities user guide, UP-8552

Describes how to make the 90/30 system operate as a terminal.

Throughout this manual, reference is made to the Series 90 environment. This is a catch-
all phrase for the 90/25, 90/30, 90/30 B, and 90/40 operating systems.
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6.2.5. Record Identifying Indicator (Columns 19 and 20) 6-4
6.2.5.1. Look-Ahead Feature 6-5
6.2.5.2. Spread Card Feature 6-5
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6.2.6. Record Identification Codes {Columns 21 through 41) 6-8
6.2.6.1. Position (Columns 21 through 24, 28 through 31, and 35 through 38) 6-10
6.2.6.2. N=NOT (Columns 25, 32, and 39) 6-10
6.2.6.3. C/Z/D - Characters, Zone, Digit (Columns 26, 33, and 40) 6-10
6.26.4. Character (Columns 27, 34, and 41) 6-11
6.2.7. Stacker Select (Column 42) 6-11
6.2.8. AND/OR Relationship (Columns 14 through 16) 6-12
6.3. FIELD DESCRIPTION ENTRIES (COLUMNS 43 THROUGH 70) 6-12
6.3.1. Data Format (Column 43) 6-12
6.3.2. Field Location {Columns 44 through 51) 6-13
6.3.3. Decimal Positions (Column 52) 6-14
6.3.4. Field Name (Columns 53 through 58) 6-14a
6.3.5. Control Level (Columns 59 and 60) 6-15
6.3.6. Matching Fields or Chaining Fields (Columns 61 and 62) 6-17
6.3.6.1. Matching Fields 6-17
6.3.62. Chaining Fields 6-18
6.3.7. Field Record Relation (Columns 63 and 64) 6-19
6.3.8. Field Indicators (Columns 65 through 70} 6-20
6.4. EXAMPLES OF ENTRIES ON THE INPUT FORMAT SPECIFICATIONS FORM 6-20

7. CALCULATION SPECIFICATIONS FORM

7.1. GENERAL DESCRIPTION 7-1
7.2 CONDITIONS ENTRIES (COLUMNS 7 THROUGH 17) 7-1
7.2.1. Control Level {Columns 7 and 8) 7-1
7.2.2. Indicators (Columns 9 through 17) 7-3
7.2.3. AND/OR Relationship (Columns 7 and 8) 7-5
7.3. CALCULATION ENTRIES (COLUMNS 18 THROUGH 53) 7-6
7.3.1. Factor 1 and Factor 2 (Columns 18 through 27 and Columns 33 through 42) 7-6
7.3.2.  Operation {Columns 28 through 32) 7-7
7.3.2.1 Arithmetic Operations 7-7
732.1.1. Add (ADD) 7-8
7.321.2. Zero and Add (Z-ADD) 7-8
7.3.2.1.3. Subtract (SUB) 7-9
7.3.2.1.4. Zero and Subtract (Z-SUB) 7-9
7.32.15. Multiply {(MULT) 7-9
7.3.2.1.6. Divide (DIV) 7-10
7.3.2.1.7. Move Remainder (MVR) 7-10
7.3.2.1.8. Square Root (SQRT) 7-12
7.3.2.1.9. Cross-Foot (XFOOT) 7-12
7.3.2.2. Move Operations 7-12
7.3.2.2.1. Move (MOVE) 7-13
73222 Move Array (MOVEA) 7-16
7.3.2.2.3. Move Left (MOVEL) 7-17
7.3.2.2.4. Move Low Zone to Low Zone {MLLZO) 7-20
7.3.2.25. Move Low Zone to High Zone (MLHZO) 7-21
7.3.2.2.6. Move High Zone to Low Zone (MHLZO} 7-22

7.3.2.2.7. Move High Zone to High Zone (MHHZO) 7-22
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. 7.3.2.3.

7.3.2.3.1.
7.3.2.3.2.
7.3.2.3.3.
7.3.2.3.4.
7.3.2.4.
7.32.4.1.
73242
7.3.2.4.3
7.3.2.4.4.
7.3.2.4.5.
7.3.2.4.6.
7.3.2.4.7.
7.3.2.438.
7.3.25.
7.3.25.1.
7.3.2.5.2.
7.3.2.6.
7.3.2.6.1.
7.3.2.6.2.
7.3.2.7.
7.3.2.7.1.
7.3.2.8.
7.3.2.8.1.
7.3.2.8.1A.

. 7.3.2.8.2.
7.3.2.8.3.
7.3.2.85.
7.3.2.886.
73287
7.3.2.8.8.
7.3.2.8.9.
7.3.2.9.
7.3.2.9.1.
7.3.2.10.
7.3.2.11.

Compare and Test Operations
Compare (COMP)
Test Bit (TESTB)
Test Numeric {TESTN)
Test Zone (TESTZ)
Branching and Exit Operations
Branch (GOTO)
Tag (TAG)
Begin Internal Subroutine (BEGSR)
End Internal Subroutine (ENDSR)
Execute Internal Subroutine (EXSR)
Exit to Linked Subroutine (EXIT)
External Subroutine Access to RPG Il Program (RLABL)
RPG Il Program to External Subroutine Access (ULABL)
Indicator Setting Operations
Set On (SETON)
Set Off (SETOF)
Bit Setting Operations
Set Bit On (BITON})
Set Bit Off (BITOF)
Look-Up Operations
Look-Up (LOKUP)
File Processing Operations
Retrieve Record from a Chained File (CHAIN)
Retrieve Record from a Chained File (REFER) — IMS Action Programs Only
Select Key Structure (SETK)
Read Record (READ)
Override Normal Record Selection (FORCE)
Display (DSPLY)
Exception Lines (EXCPT)
Debug (DEBUG)
Next Workstation Input (NEXT)
Time of Day Operations
Time (TIME)
System Shutdown (SHTDN)
Operations Summary

7.3.3.  Result Field (Columns 43 through 53)

7.3.3.1. Name (Columns 43 through 48)

7.3.3.2. Field Length (Columns 49 through 51)

7.3.3.3. Decimal Positions {Column 52)

7.3.3.4. Half Adjust {Column 53)

7.4. RESULTING INDICATOR ENTRIES (COLUMNS 54 THROUGH 59)
7.4.1. +. 1>2, or High (Columns 54 and 55)

7.4.2. -, 1<2, or Low (Columns 56 and 57)

7.43. 0, 1=2, or Equal (Columns 58 and 59)

7.4.4. Comments (Columns 60 through 74)

7.5. EXAMPLES OF ENTRIES ON THE CALCULATION SPECIFICATIONS FORM
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8. OUTPUT FORMAT SPECIFICATIONS FORM

8.1.

8.2.

8.2.1.
8.2.2.
8.2.3.
8.2.4.
8.2.5.

8.2.6.
8.2.7.
8.2.8.

8.3.
8.3.1.
8.3.2.
8.3.3.
8.3.4.
8.3.5.
8.3.6.
8.3.7.
8.3.8.
8.3.9.
8.3.10.

8.4.

GENERAL DESCRIPTION

OUTPUT FILE IDENTIFICATION AND CONTROL ENTRIES
{COLUMNS 7 THROUGH 31)

File Name (Columns 7 through 13)

Type (Column 15)

Stacker Select/Fetch Overflow (Column 16)

AND/OR Relationship {Columns 14 through 16)

Adding and Deleting Existing Indexed Sequential File Records and
Deleting Transaction Buffers {Columns 16 through 18)
Space (Columns 17 and 18)

Skip (Columns 19 through 22)

Output Indicators — Records (Columns 23 through 31)

FIELD DESCRIPTION AND CONTROL ENTRIES (COLUMNS 23 THROUGH 70)
Output Indicators — Fields (Columns 23 through 31)
Field Name (Columns 32 through 37)

Edit Codes (Column 38)

Blank After {Column 39)

End Position in Output Record (Columns 40 through 43)
Length of Screen Format Name (Columns 42 and 43)
Data Format {Column 44)

Constant (Columns 45 through 70)

Edit Word (Columns 45 through 70)

Format Name (Columns 45 through 54)

EXAMPLE OF ENTRIES ON THE OUTPUT FORMAT SPECIFICATIONS FORM

9. FILE EXTENSION SPECIFICATIONS FORM

9.1.

9.2.

9.2.1.
9.2.2.
9.2.3.
9.24.
9.2.5.
9.2.6.
9.2.7.
9.2.8.
9.2.9.

9.2.10.
9.2.11.
9.2.12.
9.2.13.
9.2.14.
9.2.15.
9.2.16.
9.2.17.

9.3.

GENERAL DESCRIPTION

FORM ENTRIES

Record Sequence of Chaining File {Columns 7 and 8)
Number of the Chaining Field {Columns 9 and 10)
From File Name (Columns 11 through 18)

To File Name (Columns 19 through 26)

Table or Array Name (Columns 27 through 32)

Number of Entries per Record (Columns 33 through 35)
Number of Entries per Table or Array (Columns 36 through 39)
Length of Entry (Columns 40 through 42)

Data Format (Column 43)

Decimal Positions {(Column 44)

Sequence (Column 45)

Table or Array Name (Columns 46 tF\rough 51)

Length of Entry (Columns 52 through 54)

Data Format {Column 55)

Decimal Positions (Column 56)

Sequence {Column 57)

Comments (Columns 58 through 74)

EXAMPLES OF ENTRIES ON THE FILE EXTENSION SPECIFICATIONS FORM

8-13
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. 10. LINE COUNTER SPECIFICATIONS FORM

10.1.

10.2.
10.2.1.
10.2.2.

10.2.3.

10.3.

10.3.1.
10.3.2.
10.3.3.
10.3.4.
10.3.5.
10.3.6.

10.4.

11.1.

. 11.2.

11.2.1.
11.2.2.
11.2.3.
11.2.4.
11.2.5.
11.2.6.
11.2.7.
11.2.8.
11.2.9.
11.2.10.
11.2.11.

11.3.

12.1.

GENERAL DESCRIPTION

FORM ENTRIES FOR ALL MODES OTHER THAN THE IBM SYSTEM/3 MODE

File Name (Columns 7 through 14)
Line Number (Columns 15 through 17, 20 through 22, 25 through 27, ...,
70 through 72)

Channel Number (Columns 18 and 19, 23 and 24, 28 and 29, ..., 73 and 74)

FORM ENTRIES FOR THE IBM SYSTEM/3 MODE

File Name {Columns 7 through 14)

Line Number — Number of Lines per Page (Columns 15 through 17)
Channel Number - Form Length Indicator (Columns 18 and 19)

Line Number - Overflow Line (Columns 20 through 22)

Channel Number — Overflow Line Indicator (Columns 23 and 24)

Line Number (Columns 25 through 27,..., 70 through 72) and Channel
Number {Columns 28 and 29...., 73 and 74)

EXAMPLES OF ENTRIES ON THE LINE COUNTER SPECIFICATIONS FORM

11. TELECOMMUNICATIONS SPECIFICATIONS FORM

GENERAL DESCRIPTION

FORM ENTRIES

File Name (Columns 7 through 13)
Configuration (Column 15)

Type of Station (Column 16)

Transparency (Column 19}

Switched (Column 20)

Remote Terminal (Columns 48 through 51)
Permanent Error Indicator {Columns 53 and 54)
Wait Time ({Columns 55 through 57)

Last File (Column 60)

Remote Device {Columns 65 through 70)
Terminal Name {Columns 71 through 74)

EXAMPLES OF ENTRIES ON THE TELECOMMUNICATIONS SPECIFICATIONS

FORM

PART 3. USING RPG I

12. CONTROLLING RPG 1l

GENERAL

10-1

10-1
10-1

10-3
10-3

10-3
10-3
10-3
10-3
10-3
10-4

10-4

10-4

11-1

11-1
11-1
11-3
11-3
11-3
11-3
11-4
11-4
11-5
11-5
11-5
11-6

12-1
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12.2. INDICATORS DEFINED ON THE RPG Il SPECIFICATIONS FORMS 121
12.2.1. Record Identifying Indicator 12-1
12.2.2. Control Level Indicator 12-3
12.2.3. Field Indicator 12-7
12.2.4. Resulting Indicator 12-7
12.2.5. Overflow Indicator 12-9
12.2.6. Function Key Indicator 12-11
12.3. INDICATORS NOT DEFINED ON THE RPG Il SPECIFICATIONS FORMS 12-11
12.3.1. External Indicators 12-12
12.3.2. Internal Indicators 12-12
12.4. USING THE INDICATORS 12-14
12.4.1. File Conditioning 12-15
12.4.2. Control Level 12-15
12.4.3. Field Record Relation 12-15
12.4.4. Calculation Conditioning 12-16
12.4.5. Output Conditioning 12-17
12.5. SUMMARY OF INDICATORS 12-19
12.6. SETTING INDICATORS ON VIA THE SYSTEM CONSOLE 12-23
12.6.1. PF Key Subroutine {SUBR89) 12-23
12.6.1.1. Using a PF Key with a Positive Number 12-23
12.6.1.2. Using a PF Key with a Negative Number 12-25
12.6.2. Unsolicited Inquiry Request Subroutine (SUBR95) 12-26
12.6.3. Incorrect Type-Ins 12-28

13. FILE PROCESSING METHODS

13.1. GENERAL 13-1
13.2. SEQUENTIAL PROCESSING 13-2
13.3. PROCESSING WITH MATCHING RECORDS 13-2
13.3.1. Primary File 13-2
13.3.2. Specifying Matching Fields 13-2
13.3.3. Record Selection 13-3
13.3.4. Matching Record Indicator (MR) 13-7
13.4. PROCESSING BY CHAINING 13-7
13.4.1. Chaining Indexed Sequential Files 13-8
13.4.2. Chaining Direct Files 13-13
13.4.3. Creating a Direct File Using the CHAIN Operation 13-13
13.5. RECORD ADDRESS FILE PROCESSING 13-17
13.5.1. Processing an Indexed Sequential File Randomly 13-17
13.5.2. Processing an Indexed Sequential File between Limits 13-18

13.6. PROCESSING WITH AN ADDROUT FILE ‘ 13-21
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13.7. DEMAND FILES AND READ OPERATION PROCESSING
13.7.1. Demand File

13.7.2. READ Operation

13.7.3. Using Demand Files and the READ Operation

13.7.3.1. Processing a Demand File

13.7.3.2. Processing a Demand File Using the SETLL Operation

13.8. LOOK-AHEAD FIELDS AND FORCE OPERATION PROCESSING
13.8.1. Look-Ahead Fields

13.8.2. FORCE Operation

13.8.3. Using Look-Ahead Fields and the FORCE Operation

13.8.3.1. Controlling Record Selection during Multifile Processing
13.8.3.2. Matching Records from Secondary Files

13.9. PROCESSING WITH TABLES

13.9.1. Table Formats

13.9.2. Table Definition

13.9.2.1.  File Description and File Extension Specifications Form Entries for Table Definition
13.9.2.2. Table Definition Examples

13.9.3. Using Tables

13.9.3.1. Using the LOKUP Operation

13.9.3.2. Using Data from Table LOKUP

13.9.3.3. Modifying a Table during Program Execution

13.9.3.4. Adding Elements to an Existing Table

13.10. PROCESSING WITH ARRAYS
13.10.1. Array Formats ’
13.10.2. Array Definition
13.10.2.1. File Description and File Extension Specifications Form Entries for Array Definition
13.10.2.2. Array Definition Examples
13.10.3. Using Arrays
13.10.3.1. Loading an Array with the Input Format Specifications Form Using Fixed Indexes
13.10.3.2. Loading an Array with the Input Format Specifications Form Using
Input Fields as Indexes
13.10.3.3. Loading an Array with the Caiculation Specifications Form
13.10.3.4. Using the LOKUP Operation with Arrays
13.10.3.6. Using Arrays to Format Output Records
13.10.3.6. Using Arrays to Reduce the Number of Statements You Must Write
13.10.3.7. Using the EXCPT Operation to Write Array Elements

13.11. PROCESSING WITH ALTERNATE COLLATING SEQUENCE

13.11.1. RPG |li Collating Sequence

13.11.2. Defining an Alternate Collating Sequence

13.11.3. Using an Alternate Collating Sequence

13.11.3.1. Causing Characters to Be Considered Equal

13.11.3.2. Inserting a Character between Two Existing Characters in the Collating Sequence
13.11.3.3. Changing the Position of Characters in the Collating Sequence

13.12. PROCESSING WITH FILE TRANSLATION

13.12.1. Defining a File Translation Table

13.12.2. Using a File Translation Table

13.12.2.1. Using File Translation to Translate Characters in a File
13.12.2.2. Using File Translation for More than One but Not All Files

13-22
13-22
13-22
13-22
13-23
13-25

13-28
13-28
13-28
13-29
13-29
13-32

13-33
13-33
13-35
13-36
13-39
13-41
13-41
13-43
13-46
13-46

13-47
13-48
13-49
13-50
13-53
13-55
13-65

13-57
13-58
13-60
13-64
13-66
13-69

13-72
13-72
13-72
13-76
13-76
13-77
13-78

13-78
13-78
13-81
13-81
13-82



UP-8067 Rev. 6

SPERRY UNIVAC 0S/3

Contents 10

RPG Il Update A
13.13. PROCESSING WITH WORKSTATIONS 13-82
13.13.1. File Description Specifications for Workstation Files 13-84
13.13.2. Input Format Specifications for Workstation Files 13-85
13.13.3. Calculation Specifications for Workstation Files 13-85
13.13.4. Output Format Specifications for Workstation Files 13-85
13.13.5. Input/Output Errors for Workstation Files 13-86
13.13.6. Sample Program for a Workstation File 13-86
13.14. KEY SPECIFICATION WITH MIRAM FILES 13-90
13.14.1. Processing a Multikey File Sequentially by Key 13-90a
13.15. PROCESS!NG WITH DATA STRUCTURES 13-91
13.15.1. Input Format Specifications for Data Structures 13-92
13.15.2. Input Format Specifications for Subfields of a Data Structure 13-92
13.16. PROCESSING WITH INTERACTIVE DATA ENTRY 13-94
13.16.1. File Description Specifications for Interactive Data Entry 13-96
13.16.2. Input Format Specifications for Interactive Data Entry 13-97

14. PRINTING TECHNIQUES
14.1. GENERAL 14-1
14.2. PRINTER FORMAT CHART 14-1
14.3. EDITING 14-3
14.3.1. Edit Codes 14-5
14.3.1.1. Simple Edit Codes 14-5
14.3.1.2. Combined Edit Codes 14-6
14.3.2. Edit Words 14-6
14.3.2.1. Edit Word Format 14-8
14.3.2.2. Using Edit Words 14-8
14.4. SPECIAL FIELD NAMES 14-10
14.4.1. D?TE, UPDATE, UDAY, UMONTH, and UYEAR 14-10
14.4.2. PAGE, PAGE1-7 14-12
14.4.3. *PLACE 14-12a
14.5. LINE COUNTER FILES 14-13
14.5.1. Using Line Counter Files 14-13
14.5.2. Printing Line Counter Files 14-14
15. INCORPORATING SUBROUTINES IN YOUR PROGRAM

15.1. GENERAL 16-1
15.2. INTERNAL SUBROUTINES 15-1
15.2.1. Specifying an Internal Subroutine 15-2
15.3. EXTERNAL SUBROUTINES 15-4
15.3.1. Specifying an External Subroutine 15-b
15.4. RPG Il SUBROUTINES 15-6
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. 16. IMS - RPG Il ACTION PROGRAMS

16.1.

16.2.

16.3.

16.4.

GENERAL
RPG Il SPECIFICATIONS FORMS
RESTRICTIONS

IMS - RPG 1l INTERFACE AREAS

PART 4. RPG Il TELECOMMUNICATIONS

17. TELECOMMUNICATIONS

17.1.
17.2.

17.3.
17.3.1.
17.3.1.1.
17.3.1.2.
17.3.1.3.

. 17.3.2.

17.3.2.1.

GENERAL
USING TELECOMMUNICATIONS

FILE PROCESSING MODES

Using Batch Remote Terminals
Receive-Only Processing Using a DCT 2000 Data Communications Terminal
Transmit-Only Processing Using Two DCT 1000 Data Communications Terminals
Transmit a File, Then Receive Another File Using a BSC Remote Terminal

Using Interactive Remote Terminals
UNISCOPE 100 and UNISCOPE 200 Display Terminals

- 17.3.2.1.1.  Transmit with Reception of Conversational Reply Using Four UNISCOPE 100

17.3.2.2.

Display Terminals
Teletypewriter and DCT 500 Series Data Communications Terminals

17.3.2.2.1. Transmit with Reception of Conversational Reply Using Two DCT 500 Data

17.4.

17.5.

17.6.

Communications Terminals and a Teletypewriter Terminal

NETWORK DEFINITION REQUIREMENTS FOR RPG Il
TELECOMMUNICATIONS PROGRAMS

PROGRAM EXECUTION

ERROR PROCESSING

PART 5. PROCESSING YOUR RPG Il PROGRAM

18. COMPILING, LINK EDITING, AND EXECUTING

18.1.

18.2.
18.2.1.
. 18.2.1.1.
) 18.2.1.2.
18.2.1.3.
18.2.1.4.

GENERAL

JOB CONTROL STATEMENTS

RPG 1l Job Control Procedure Call Statements — RPG, RPGL, and RPGLG
Using the RPG Job Control Procedure Call Statement
Using a Job Control Procedure Call Statement that Defines Keyword Parameters
Using the RPGL Job Control Procedure Call Statement
Using the RPGLG Job Control Procedure Call Statement

16-1

16-2

16-2

16-4

17-1

17-2

17-5
17-5
17-7
17-9
17-11
17-11

17-14
17-17

17-19

17-22

17-24

17-24

18-1

18-2
18-2
18-8
18-10
18-12
18-14
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18.2.2. Auto Report Job Control Procedure Call Statements — AUTO, AUTPRG,
AUTRPGL, and AUTRPGLG

18.2.2.1. Using the AUTO Job Control Procedure Call Statement

18.2.2.2. Using the AUTO Job Control Procedure Call that Defines Keyword Parameters

18.2.2.3. Using the AUTRPG Job Control Procedure Call Statement

18.2.3. Using the EXEC and PARAM Job Control Statements

18.2.4. Input Deck Sequence

18.3. MAIN STORAGE REQUIREMENTS

PART 6. AUTO REPORT

19. AUTO REPORT
19.1.  GENERAL

19.2. H-*AUTO PAGE HEADINGS
19.2.1. Output File Identification and Control Entries {(Columns 7 through 37)
19.2.1.1. File Name (Columns 7 through 13)
19.2.1.2. Type (Column 15)
19.2.1.3. Space (Columns 17 and 18)
19.2.1.4. Skip (Columns 19 through 22)
19.2.1.5. Output Indicators - Records {Columns 23 through 31)
19.2.1.6. *AUTO (Columns 32 through 37)
19.2.1.7. Examples of Entries on H-*AUTO Output File Identification
19.2.2. Field Description and Control Entries (Columns 32 through 70)
19.2.2.1. Field Description that Prints a Title on the Page Heading
(Blanks in Columns 32 through 37 and Title in Columns 45 through 70)

19.2.2.1.1. Title (Columns 45 through 70)
19.2.2.1.2.  Examples of Entries on H-*AUTO Field Description (Blanks in

Columns 32 through 37 and Title in Columns 45 through 70)
19.2.2.2. Field Description that Prints a Field on the Page Heading

{(Field Name in Columns 32 through 37)

19.2.2.2.1. Field Name (Columns 32 through 37}
19.2.2.2.2. Edit Codes (Column 38)
19.2.2.2.3. Blank After (Column 39)
19.2.2.2.4. Edit Word (Columns 45 through 70)
19.2.2.2.5. Examples of Entries on H-*AUTO Field Description {Field Name

in Columns 32 through 37)
19.2.2.3. Examples of Entries on H-*AUTO Specifications

19.3. D-*AUTO DETAIL REPORTS

19.3.1. Output File Identification and Control Entries (Columns 7 through 37)
19.3.1.1. File Name {Columns 7 through 13)

19.3.1.2. Type (Column 15)

19.3.1.3. Fetch Overflow (Column 16)

19.3.1.4. Space (Columns 17 and 18)

19.3.1.5. Skip (Columns 19 through 22)

19.3.1.6. Output Indicators - Records (Columns 23 through 31)

19.3.1.7. *AUTO (Columns 32 through 37)

19.3.1.8. Examples of Entries on D-*AUTO Output File ldentification

18-18
18-24
18-27
18-29
18-31
18-40

18-40

19-1

19-3
19-4
19-4
19-4
19-5
19-6
19-7
19-9
19-10
19-11

19-12
19-12

19-14

19-16
19-16
19-17
19-18
19-18

19-19
19-20

19-21
19-21
19-22
19-22
19-22
19-23
19-23
19-24
19-24
19-24
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19.3.2. Field Description and Control Entries (Columns 23 through 70)

19.3.2.1.

19.3.2.1.1.
19.3.2.1.2.
19.3.2.1.3.
19.3.2.1.4.
19.3.2.1.5.
19.3.2.1.6.
19.3.2.1.7.

19.3.2.2.

19.3.2.2.1.
19.3.2.2.2.
19.3.2.2.3.
19.3.2.2.4.

19.3.2.3.

19.3.2.3.1.
19.3.2.3.2.
19.3.2.3.3.
19.3.2.3.4.
19.3.2.3.5.
19.3.2.3.6.
19.3.2.3.7.
19.3.2.4.

19.3.2.4.1.
19.3.2.4.2.
19.3.2.4.3.
19.3.2.5.

19.3.2.5.1.
19.3.2.5.2.
19.3.2.56.3.

19.3.2.6.

19.3.2.6.1.
19.3.2.6.2.
19.3.2.6.3.
19.3.2.6.4.
19.3.2.6.5.

19.3.2.7.

Field Description that Prints a Field and Column Heading (Blank or B
in Column 39 and Field Name in Columns 32 through 37)

Output Indicators — Fields (Columns 23 through 31)

Field Name (Columns 32 through 37)

Edit Codes (Column 38)

Blank After (Column 39)

End Position in Output Record (Columns 40 through 43)

First Column Heading Line (Columns 45 through 70)

Examples of Entries on D-*AUTO Field Description

(Blank or B in Column 39 and Field Name in Columns 32 through 37)
Field Description that Prints a Heading (Blank in Column 39 and Heading

in Columns 45 through 70)

Output Indicators - Fields (Columns 23 through 31)

End Position in Output Record (Columns 40 through 43)

Heading (Columns 45 through 70)

Examples of Entries on D-*AUTO Field Description

{Blank in Column 39 and Heading in Columns 45 through 70)
Field Description that Prints a Numeric Field and Column Heading
and Accumulates Totals (A in Column 39)

Output Indicators - Fields (Columns 23 through 31)

Field Name (Columns 32 through 37)

Edit Codes (Column 38)

Accumulate Totals (Column 39)

End Position in Output Record (Columns 40 through 43)

First Column Heading Line (Columns 45 through 70)

Examples of Entries on D-*AUTO Field Description {A in Column 39)
Field Description that Prints a Second and Third Column Heading Line
(C in Column 39)

Column Heading Continuation Lines (Column 39)

Second and Third Column Heading Line (Columns 45 through 70)

Examples of Entries on D-*AUTO Field Description (C in Column 39)
Field Description that Prints a Heading next to a Total (1 through 9
or R in Column 39)

Specific Total Line (Column 39)

Heading (Columns 45 through 70)

Examples of Entries on D-*AUTO Field Description

(1 through 9 or R in Column 39)

Field Description that Prints a Field next to a Total (1 through 9 or
R in Column 39 and Field Name in Columns 32 through 37)

Field Name (Columns 32 through 37)

Edit Codes (Column 38)

Specific Total Line {Column 39)

Edit Word (Columns 45 through 70)

Examples of Entries on D-*AUTO Field Description {1 through 9 or

R in Column 39 and Field Name in Columns 32 through 37)
Examples of Entries on D-*AUTO Specifications

19.4. T-*AUTO TOTAL REPORTS

19.4.1. Output File ldentification and Control Entries (Columns 7 through 37)

19.4.1.1.
19.4.1.2.

File Name {Columns 7 through 13)
Type (Column 15)

19-256

19-28
19-28
19-28
19-30
19-30
19-30
19-30

19-33

19-34
19-34
19-34
19-35

19-35

19-36
19-37
19-37
19-40
19-41
19-42
19-42
19-44

19-456
19-45
19-45
19-46

19-47
19-47
19-47

19-48

19-49
19-49
19-50
19-50
19-50

19-50
19-52

19-54
19-54
19-655
19-55
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19.4.1.3.
19.4.1.4.
19.4.1.5.
19.4.1.6.
19.4.1.7.
19.4.1.8.

Fetch Overflow (Column 16)

Space (Columns 17 and 18)

Skip (Columns 19 through 22)

Output Indicators - Records (Columns 23 through 31)
*AUTO (Columns 32 through 37)

Examples of Entries on T-*AUTO Output File Identification

19.4.2. Field Description and Control Entries (Columns 23 through 70}

18.4.2.1.

19.4.2.1.1.
19.4.2.1.2.
19.4.2.1.3.
19.4.2.1.4.
19.4.2.15.
19.4.2.1.6.
19.4.2.1.7.

19.4.2.2.

19.4.2.2.1.
19.4.2.2.2.
19.4.2.2.3.
19.4.2.2.4.

19.4.2.3.

19.4.2.3.1.
19.4.2.3.2.
19.4.2.3.3.
19.4.2.3.4.
19.4.2.35.
19.4.2.3.6.
19.4.2.3.7.
19.4.2.4.

19.4.2.4.1.
19.4.2.4.2.
19.4.2.4.3.
19.4.2.5.

19.4.2.5.1.
19.4.2.56.2.
19.4.2.5.3.

19.4.2.6.

19.4.2.6.1.
19.4.2.6.2.
19.4.2.6.3.
19.4.2.6.4.
19.4.2.6.5.

19.4.2.7.

Field Description that Prints a Field and Column Heading
(Blank or B in Column 39 and Field Name in Columns 32 through 37)

Output Indicators - Fields (Columns 23 through 31)

Field Name {Columns 32 through 37)

Edit Codes (Column 38)

Blank After {(Column 39)

End Position in Output Record {Columns 40 through 43)

First Column Heading Line (Columns 45 through 70)

Examples of Entries on T-*AUTO Field Description

{Blank or B in Column 39 and Field Name in Columns 32 through 37)
Field Description that Prints a Heading (Blank in Column 39 and
Heading in Columns 45 through 70)

Output Indicators - Fields (Columns 23 through 31)

End Position in Output Record (Columns 40 through 43}

Heading (Columns 45 through 70)

Examples of Entries on T-*AUTO Field Description

(Blank in Column 39 and Heading in Columns 45 through 70)

Field Description that Prints a Numeric Field and Column Heading
and Accumulates Totals (A in Column 39)

Output Indicators - Fields (Columns 23 through 31)

Field Name (Columns 32 through 37)

Edit Codes (Column 38}

Accumulate Totals (Column 39)

End Position in Output Record (Columns 40 through 43)

First Column Heading Line {Columns 45 through 70)

Examples of Entries on T-*AUTO Field Description (A in Column 39)
Field Description that Prin.s a Second and Third Column Heading Line
(C in Column 39)

Column Heading Continuation Lines {Column 39)

Second and Third Column Heading Line (Columns 45 through 70)

Examples of Entries on T-*AUTO Field Description {C in Column 39)
Field Description that Prints a Heading next to a Total (1 through 9
or R in Column 39)

Specific Total Line {Column 39)

Heading {Columns 45 through 70)

Examples of Entries on T-*AUTO Field Description

{1 through 9 or R in Column 39)

Field Description that Prints a Field next to a Total (1 through 9 or
R in Column 39 and Field Name in Columns 32 through 37)

Field Name (Columns 32 through 37)

Edit Codes (Column 38)

Specific Total Line (Column 39)

Edit Word (Columns 45 through 70)

Examples of Entries on T-*AUTO Field Description (1 through 9 or

R in Column 39 and Field Name in Columns 32 through 37)
Examples of Entries on T-*AUTO Specifications

19-556
19-65
19-57
19-58
19-58
19-58
19-59

19-62
19-62
19-62
19-63
19-63
19-63
19-63

19-65

19-66
19-66
19-67
19-67

19-67

19-68
19-69
19-69
19-70
19-71
19-72
19-72
19-73

19-74
19-75
19-75
19-76

19-76
19-77
19-77

19-78

19-79
19-79
19-80
19-80
19-80

19-81
19-82
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. 19.5. AUTO REPORT OPTIONS SPECIFICATIONS FORM 19-84
19.5.1. Form Entries 19-84
19.5.1.1. Catalog Source Program in Library File (Column 7) 19-84
19.5.1.2. Library File and Module Name (Columns 8 through 24) 19-86
19.5.1.3. Date Suppress (Column 27) 19-86
19.5.1.4. Asterisks Suppress (Column 28) 19-87
19.5.1.5. List Options {Column 30) 19-87
19.5.2. Examples of Entries on the Auto Report Options Specifications Form 19-89
19.6. /COPY STATEMENT 19-89
19.6.1. Form Entries 19-90
19.6.1.1. Form Type (Column 6) 19-90
19.6.1.2. /COPY (Columns 7 through 11) 19-90
19.6.1.3. Library File and Module Name (Columns 13 through 29) 19-90
19.6.1.4. Comments (Columns 50 through 80) 19-91
19.6.2. Examples of Entries on the /COPY Statement 19-91
19.6.3. /COPY Modifier Statements 19-91
19.6.3.1. /COPY Modifier Statements for File Description Specifications 19-92
19.6.3.1.1. Form Type (Column 6) 19-92
19.6.3.1.2. File Name (Columns 7 through 13) 19-92
19.6.3.1.3.  Modifying File Description Entries {Columns 15 through 80) 19-92
19.6.3.1.4.  Setting File Description Entries to Blanks (Columns 15 through 80) 19-94
19.6.3.2. /COPY Modifier Statements for Input Format Specification 19-95
19.6.3.2.1. Form Type (Column 6) 19-95
19.6.3.2.2. Field Name (Columns 53 through 58) 19-95

. 19.6.3.2.3.  Modifying Input Format Entries (Columns 43 through 70) 19-96
19.6.3.2.4.  Setting Input Format Entries to Blanks (Columns 43 through 70) 19-98
19.7. SUMMARY OF HOW AUTO REPORT FORMATS YOUR REPORTS 19-100
19.7.1. Spacing for H-*AUTO Page Heading Lines 19-100
19.7.2. Spacing for D-*AUTO Lines 19-100
19.7.3. Spacing for T-*AUTO Lines 19-101
19.7.4. Spacing for D-*AUTO or T-*AUTO Column Heading Lines 19-102
19.7.5. Placement of H-*AUTO Page Heading Lines 19-102
19.7.6. Placement of D-*AUTO or T-*AUTO Column Heading Lines over Fields 19-103
19.7.7. Placement of D-*AUTO or T-*AUTO Fields 19-1056
19.7.8. Placement of D-*AUTO or T-*AUTO Headings or Fields next to Totals 19-106
19.7.9. Skipping 19-106
19.8. JOB CONTROL FOR AUTO REPORT 19-107
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PART 7. APPENDIXES

A. RPG Il DETAIL LOGIC CYCLE

A.1. GENERAL A-1
A2 OVERALL RPG i1 DETAIL LOGIC CYCLE A-1
A.3. RPG il DETAIL LOGIC SUBROUTINES A-6
A.3.1. Matching Fields Subroutine A-6
A.3.2. Chaining Subroutine A-8
A.3.3. Overflow Subroutine A-8
A.3.4. Look-Ahead Subroutine A-8

B. PROGRAMMING EXAMPLES

B.1. GENERAL B-1
B.2. CREATING A SEQUENTIAL FILE B-1
B.2.1. Form Entries B-3
B.2.1.1. Control Card Specifications B-3
B.2.1.2. File Description Specifications B-3
B.2.1.3. Input Format Specifications B-3
B.2.1.4. Calculation Specifications B-3
B.2.1.5. Output Format Specifications B-3
B.2.2. Report Format B-3
B.3. SEQUENTIAL FILE PROCESSING - MONTHLY SALES EARNINGS B-7
B.3.1. Form Entries B-7
B.3.1.1. Control Card Specifications B-7
B.3.1.2. File Description Specifications B-7
B.3.1.3. Line Counter Specifications B-7
B.3.1.4. input Format Specifications B-7
B.3.1.5. Calculation Specifications B-8
B.3.1.6. Output Format Specifications B-14
B.3.2. Report Format B-14
B.4. CREATING AN INDEXED SEQUENTIAL FILE - PAYROLL MASTER FILE B-14
B.4.1. Form Entries B-14
B.4.2. Report Format B-19
B.5. PROCESSING AN INDEXED SEQUENTIAL FILE SEQUENTIALLY BY KEY -

WAGE INCREASE B-19
B.5.1. Form Entries B-19
B.5.1.1. Control Card Specifications B-19
B.5.1.2. File Description Specifications B-19
B.5.1.3. Input Format Specifications B-25
B.5.1.4. Calculation Specifications B-25
B.5.1.5. Output Format Specifications B-25

B.5.2. Report Format B-25
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B.6. PROCESSING AN INDEXED SEQUENTIAL FILE SEQUENTIALLY BETWEEN

LIMITS - DEPARTMENT PAY RATES B-25
B.6.1. Form Entries B-28
B.6.1.1. Control Card Specifications B-28
B.6.1.2. File Description Specifications B-28
B.6.1.3. File Extension Specifications B-28
B.6.1.4. Input Format Specifications B-28
B.6.1.5. Output Format Specifications B-28
B.6.2. Report Format B-28
B.7. UPDATING AN INDEXED SEQUENTIAL FILE BY CHAINING - MASTER FILE

CHANGES B-33
B.7.1. Form Entries B-33
B.7.1.1. Control Card Specifications B-33
B.7.1.2. File Description Specifications B-33
B.7.1.3. Input Format Specifications B-33
B.7.1.4. Calculation Specifications B-38
B.7.1.5. Output Format Specifications B-38
B.7.2. Report Format B-38
B.8. CREATING AN INDEXED SEQUENTIAL FILE — INVENTORY MASTER FILE B-38
B.8.1. Form Entries B-38
B.8.2. Report Format B-43
B.9. PROCESSING WITH MATCHING RECORDS ~ INVENTORY CONTROL B-43
B.9.1. Form Entries B-43
B.9.1.1. Control Card Specifications B-43
B.9.1.2. File Description Specifications B-54
B.9.1.3. Input Format Specifications B-54
B.9.1.4. Calculation Specifications B-54
B.9.1.5. Output Format Specifications B-55
B.9.2. Report Format B-55
B.9.3. Entering a Source Program from a Workstation B-57
B.10. CREATING, UPDATING, AND ADDING RECORDS TO A KEYED MIRAM FILE B-58
B.10.1. Creating a 5-Key MIRAM File Interactively B-58
B.10.2. Interactively Updating a MIRAM File Using a Console File and Automatic

Screen Prompts B-61
B.10.3. Adding Records to a Keyed MIRAM File B-65

C. PROGRAM TESTING AIDS

C.. GENERAL C-1
c.2. DEBUG OPERATION C-2
Cc.3. DSPLY OPERATION Cc-3
c.4. EXCPT OPERATION Cc-3
C.5. OPERATOR CONTROL C-5
C.5.1. Compilation Time Specification C-5
C.5.2. Execution Time Specification C-5
C.5.3. Displayed Messages C-6
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C.6. *ERROR FIELD Cc-7
C.7. ERROR ANALYSIS DUMP Cc-7
C.7.1. Using the Error Analysis Dump C-8
Cc.7.1.1. REG SAVE AREA Cc-8
C.7.1.2. *ERROR C-8
C.7.1.3. RECORD Cc-9
C.7.1.4. LINKAGE VECTOR Cc-9
C.7.15. FLDS/CONSTS/TABLES/ARRAYS C-10
C.7.1.6. Error Analysis Dump Example C-10
C.8. UNFORMATTED DUMP C-10
C.8.1. Using the Unformatted Dump C-10
c.8.1.1. Locating Information in an Unformatted Dump Cc-10
C.8.1.1.1. Locating an Indicator C-10
c.8.1.1.2. Locating *ERROR Field C-11
C.8.1.1.3. Locating a Data Field C-11
C.8.1.1.4. Locating the Table Linkage Field (TLF) for a Table or Array C-11
C.8.1.2. Unformatted Dump Example C-11

D. RPG Il COMPILATION TIME MESSAGES
D.1. GENERAL D-1
D.2. MESSAGES D-1
E. MAIN STORAGE CONSERVATION TECHNIQUES

E.1. GENERAL E-1
E.2. DIVIDING A PROGRAM INTO SEPARATE TASKS E-1
E.3. USING IRAM TO PROCESS ALL DISK FILES E-1
E.4. CONTROL CARD SPECIFICATIONS FORM E-1
E.4.1. Error Analysis Dump E-1
E.4.2. Sign Handling E-2
E.5. FILE DESCRIPTION SPECIFICATIONS FORM E-2
E.5.1. Device E-2
E.6. INPUT FORMAT SPECIFICATIONS FORM E-2
E.6.1. Record Identification Codes E-2
E.6.2. Identical Input Fields in Two or More Record Types E-2
E.6.3. Fields Not Used in Your Program E-2
E.6.4. Using Same Field Name for Different Fields in Different Record Types E-2
E.6.5. Specifying a Numeric Field as a Nonnumeric Field E-3
E.7. CALCULATION SPECIFICATIONS FORM E-3
E.7.1. Using the Same Result Field as a Common Work Field E-3
E.7.2. Using the GOTO Operation in Place of Conditioning Indicators E-3
E.7.3. Grouping Operations by Indicator E-3
E.7.4. Using Subroutines Rather Than Repeating identical Operations E-3
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E.7.5.
E.7.6.
E.7.7.
E.7.8.
E.7.9.

Using Odd Length Numeric Fields

Moving a Common Array Element to a Work Area
Restricting the Use of Half Adjust

Using Factor 1 or Factor 2 as the Result Field
Using Actual Bit Patterns

F. PROGRAM CONVERSION REQUIREMENTS

F.1.

F.2.
F.2.1.
F.2.1.1.
F.2.1
F.2.1
F.2.1
F.2.1
F.2.1
F.2.1
F.2.1.2.
F.2.1
F.2.1
F.2.1
F.2.1.3.
F.2.1
F.2.1.5.
F.2.1.6.
F.2.1.6.1.
F.2.1
F.2.1.7.
F.2.1
F.2.1
F.2.1
F.2.1.8.
F.2.1
F.2.1
F.2.1
F.2.1
F.2.1
F.2.1
F.2.1

1

GENERAL

IBM SYSTEM/3 AND SYSTEM/34 RPG Il SOURCE PROGRAMS

Compiling an IBM System/3 or System/34 RPG il Source Program

Control Card Specifications
Core Size to Compile (Columns 7 through 9)
Object Output {Column 10)
Listing Option {Column 11)
Core Size to Execute (Columns 12 through 14)
Inquiry (Column 37)
Punch MFCU Zeros {(Column 44)
File Description Specifications
Device (Columns 40 through 46)
Continuation Lines (Columns 53 through 65)
Number of Extents (Columns 68 and 69)
File Extension Specifications
Line Counter Specifications
Input Format Specifications
Calculation Specifications
Divide Operation (DIV)
Time Operation (TIME)
Output Format Specifications
*PRINT
* in Column 40
LR Output
Telecommunications Specifications
Configuration {Column 15)
Type of Control (Column 17)
Type of Code (Column 18)
Dial Number (Columns 21 through 31)
Identification - This Station (Columns 32 through 39)
Identification - Remote Station (Columns 40 through 47)
ITB (Column 52)
Polling Characters (Columns 61 and 62)
Addressing Characters (Columns 63 and 64)

F.2.1.8.10. Interspersed Mode

F.2.2.

F.3.
F.3.1.
F.3.2.
F.3.2.1.
F.3.2.2.
F.3.2.3.

Executing an IBM System/3 RPG Il Program

SPERRY UNIVAC 9200/9300 SYSTEM RPG SOURCE PROGRAMS

Compiling a SPERRY UNIVAC 9200/9300 RPG Source Program
Control Card Specifications

Listing Option (Column 11)

Rewind (Column 12)

Program Identification (Columns 30 through 33 or 46 through 49)

T
4
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F.3.3. File Description Specifications F-6
F.3.3.1. Fite Name (Columns 7 through 13) F-6
F.3.3.2. Logical Unit Number {Columns 47 through 52) F-6
F.3.3.3. Alternate Logica! Unit Numbers (Columns 54 through 56) F-6
F.3.4. File Extension Specifications F-7
F.3.4.1. Compilation Time Table Indicator (Column 6) F-7
F.3.5. Input Format Specifications F-7
F35.1. Matching Fields F-7
F.3.5.2. Invalid Numeric Data F-7
F.3.6. Calculation Specifications F-7
F.36.1. UPS! Special Name F-7
F.3.7. Output Format Specifications F-7
G. AUTO REPORT ERROR MESSAGES
G.1. GENERAL G-1
G.2. COMPILE-TIME MESSAGES G-1
INDEX
FIGURES
1-1.  Using RPG Il via Workstation 1-23
1-2.  Using RPG Il via Cards 1-24
2-1 Indexed Sequential File Structure 2-4
2-2 Direct File Structure 2-6
2-3 Fixed-Length File Formats 2-8
2-4 Variable-Length File Formats 2-10
2-5 Alphanumeric Data Format 2-11
2-6 Binary Data Format 2-11
2-7 Packed Numeric Data Format 2-12
2-8 Unpacked Numeric Data Format 2-12
3-1. Line Insertion Example 3-3
4-1. Control Card Specifications Form 4-2
4-2. Examples of Entries on Control Card Specifications Form 4-8
5-1 File Description Specifications Form 5-2
5-2. Examples of Entries on File Description Specifications Form 5-31

6-1 Input Format Specifications Form

6-2 Spread Card Example

6-3. Specifying Spread Cards

6-4 Providing for Undefined Record Types

6-5 Example of Entries on Input Format Specifications Form
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7-1 Calculation Specifications Form 7-2
7-2 Using * Calculation Lines 7-4
7-3. Using AN/OR Lines 7-5
7-4. Examples of Entries on Calculation Specifications Form 7-45
8-1 Output Format Specifications Form 8-2
8-2 Examples of Entries on Qutput Format Specifications Form 8-12
9-1. File Extension Specifications Form 9-2
9-2. Examples of Entries on File Extension Specifications Form 9-9
10-1. Line Counter Specifications Form 10-2
10-2. Examples of Entries on Line Counter Specifications Form 10-4
11-1.  Telecommunications Specifications Form 1-2
11-2. Examples of Entries on Telecommunications Specifications Form -7
12-1. Examples of Specifying Record Identifying Indicators 12-2
12-2. Unwanted Control Break Example - Input Records 12-3
12-3. Unwanted Control Break Example - Entries to Avoid Incorrect Output 12-4
12-4. Unwanted Control Break Example - Outputs 12-6
12-5.  Using Fetch Overflow 12-10
12-6. Specifying Calculation Conditioning 12-17
12-7. Specifying Output Conditioning for Records and Fields 12-19
12-8. Allocating a PF Key with a Positive Number 12-23
12-9. Testing PF Key Activation Status 12-24
12-10. Allocating a PF Key with a Negative Number and Testing Its Activation Status 12-25
12-11. Allocating the Unsolicited Inquiry Request Subroutine 12-26
12-12. Testing the Unsolicited Inquiry Request Status 12-26
13-1.  Example of Specifying Matching Fields 13-3
13-2. Matching Record Selection 13-4
13-3. Example of Specifying Chaining Using CHAIN Operation 13-9
13-4. Example of Specifying Chaining Using C1 through C9 13-10
13-5. Example of Chaining a Direct File 13-14
13-6. Creating a Direct File 13-15
13-7. Example of Processing an Indexed Sequential File Randomly, Using a

Record Address File 13-18
13-8. Example of Processing an Indexed Sequential File between Limits 13-19
13-9. Example of Processing with an ADDROUT File 13-21
13-10. Example of Processing a Demand File with the READ Operation 13-23
13-11. Example of Processing a Demand File with the SETLL Operation 13-26
13-12. Example of Controlling Record Selection during Multifile Processing 13-30
13-13. Example of Required Entries for Matching Records from a Secondary File 13-32
13-14. Table File Formats 13-34
13-15. Table Definition 13-39
13-16. LOKUP Operation Examples 13-41
13-17. Computing a Payroll with Tables 13-44
13-18. Modifying Table Data during Program Execution 13-46
13-19. Adding Elements to Existing Tables 13-47
13-20. Array File Formats 13-48
13-21. Array Definition 13-53
13-22. Loading an Array with the Input Format Specifications Form Using

Fixed Indexes 13-56
13-23.

Loading an Array with the Input Format Specifications Form Using
Input Fields as Indexes

13-57
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13-27. Calculating Totals without Arrays 13-67
13-28. Calculating Totals with Arrays 13-68
13-29. Using EXCPT Operation to Write Array Elements 13-70
13-30. Causing Characters to Be Considered Equal 13-76
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13-32. Changing the Position of Characters in the Collating Sequence 13-78
13-33. Using File Translation to Translate Characters in a File 13-82
13-34. Using File Translation to Translate Characters for More than One but Not All Files 13-82
13-35. Screen Format ENTRNAME for Sample Workstation Program 13-87
13-36. Screen Format ADDRFRMT for Sample Workstation Program 13-87
13-37. Screen Format NOFIND for Sample Workstation Program 13-87
13-38. Sample Workstation Program 13-88
13-38A. Indexed MIRAM File Program Example 13-90b
13-39. Function Key 5 Prompt Screen 13-94
13-40. One-Column Prompt Screen (23 Fields) 13-94b
13-41. Two-Column Prompt Screen (24 Fields) 13-94b
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1. Concepts

1.1. WHAT IS RPG II?
RPG Il is a programming language designed to improve the efficiency of a business
operation. RPG Il helps provide up-to-date, accurate information on such vital operations
as payroll, accounts receivable, inventory control, billing, sales, and marketing analyses.
Unlike many programming languages, RPG |l has a fixed logic, which means it is easy to
use. You need not labor over the program, writing lengthy, detailed program statements.
The RPG Il compiler produces a printed listing of input, a listing of error diagnostics, and a
| map of main storage. These listings promote quick discovery and correction of coding or

keypunching errors. As you can see, using RPG Il can solve your business data processing
problems with minimum effort.

1.2. HOW TO USE RPG Il ON A WORKSTATION

The workstation is the principal means by which you and the OS/3 system
communicate. With the workstation, you can perform almost every function available
with OS/3. You can create a program, correct any errors in it, build a job control
stream to run it, and then execute it.

This section describes how to:

B log on (connect to) the system;

m  activate the general editor (EDT);

m  activate the RPG |l editor to create or update an RPG Il program;

m  store the program in a file;

m  use the general editor to build a job control stream;

B activate the job control dialog to build a job control stream;

®m  activate the error file processor to correct the program after compilation;

m  activate screen mode processing to correct the program;
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] store data in a file;

m  execute the program; and

m  log off (disconnect from) the system.

To turn on the workstation, press the POWER ON/OFF switch on the right side of the

front panel below the screen. Allow the workstation a few seconds to warm up.

Your system must be active before you can use the workstation. For information about

this procedure, see the current version of the handbook for operators, UP-8859.

The following screen appears when the system is active and the workstation is sitting

idle:

200000
00000000
o0 (1
o0 20
00 00
(1] (4]
o0 20
20 o0
00000000

000000

§SSS
SSSSSS
SS SS

$S
SS
S$
SS
SS SS
S$SS8SSS
$8SS

SPERRY UNIVAC INTERACTIVE OPERATING SYSTEM
DEPRESS TRANSMIT FOR LOGON

N

This screen tells you to log on. You must log on every time you use the workstation.
Logging on identifies you as a legitimate user, connects you to the system, and keeps
an accounting of the time you use.

/ 333

1/ 33333
/// 33 33
11/ 33

11/ 33
111 333
117 33
/117 33 33
1/ 3333333

/ 3333

After pressing the XMIT key to log on, this screen appears:

0S/3 INTERACTIVE SERVICES

LOGON IDENTIFICATION:

OPTIONS:

USER-ID

ACCOUNT NUMBER

PASSWORD

EXECUTION PROFILE

BULLETIN

LOG
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. Only the user-id is required, but your system may also need the other information.
Check with your system administrator. Enter the applicable information in the underline
areas and press the XMIT key. (You must press the XMIT key every time you want to
send information to the system.)

The system returns a message accepting the logon:

0S/3 INTERACTIVE SERVICES ‘

LOGON ACCEPTED AT 12:45:39 on 82/91/28. REV. X.X

Next, the system bulletin appears. It provides information about the system and the
procedure for entering a command:

1S27 TODAYS BULLETIN IS:

- TO TYPE IN COMMANDS. DEPRESS 'FUNCTION' AND --
-- 'SYSTEM MODE' KEYS SIMULTANEQOUSLY. THEN TYPE --

. - THE COMMAND AND DEPRESS TRANSMIT.

- ON UNISCOPES DEPRESS 'MESSAGE WAITING' KEY.

Press the FUNCTION and SYSTEM MODE keys. The cursor blinks in the upper-left
corner of the screen and you can enter a command.

Enter
EDT
to activate the general editor (EDT).

The general editor allows you to create, edit, and update programs as well as edit data
and library files. It also provides an RPG |l subeditor that creates and updates RPG Ii
programs. For more information about the general editor, see the general editor (EDT)
user guide/programmer reference, UP-8828 (current version).

Enter @RPG alongside the EDT command to activate the RPG |l editor:

. EDT @RPG



UP-8067 Rev. 6 SPERRY UNIVAC 0S/3 1-4
RPG Il Update A

The system returns a message indicating the general editor is activated:

EDOO® EDITOR VERSION XX.X READY
1.0000

If you are already in an EDT session, just enter @RPG to activate the RPG Il editor.
Since the RPG Il editor is a subeditor of the general editor, you can only use it while the
general editor is activated.

The first screen displayed by the RPG I} editor is:

RPGEDT VERSION # ‘

SELECT MODE ()
C = CREATE U = UPDATE
SELECT FORMAT TYPE )
1 = POSITIONAL 2 = FORMATTED 3 FREEFORM
SPECIFICATION TYPE DISPLAY? () Y = YES N = NO

Use this screen to specify:
®  Whether the RPG Il editor will create or update an RPG Il program.

m  Whether the display formats for the RPG Il specifications forms will be formatted,
positional, or free form. The format types are geared to how well you know RPG IlI.

B Whether the list of specification types will be displayed next so that you can select
the RPG Il specification forms needed.

Enter the requested information. If you requested the list of specification types, the
following screen appears:

ENTER SPECIFICATION TYPE: (_.)
**%%% SPECIFICATION TYPES **%%*

H - HEADER IF - INPUT FIELD A - ALTSEQ

F - FILE C - CALCULATION FT - *FILES

E - EXTENSION OR - OUTPUT FILE EQ - *EQUATE

L - LINE COUNTER OF - OUTPUT FIELD FF - FREE FORM/

IR - INPUT RECORD T - TELECOMMUNICATION COMMENTS

AU - AUTO REPORT AC - AUTO REPORT (/COPY) ** - TABLE/ARRAY
OPTIONS DELIMITER
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Enter the code for first specification form you want to use. The form is displayed in the
format type you chose:

m  Formatted display

The formatted display provides the most prompting and is the easiest to use. Each
field is identified by its name and starting column number and the length of each
field is depicted by underlines. Enter data in the underlines and tab to the next field
you want. The following example shows sample entries on a control specifications
form with a formatted display:

r LINE - 1.0000 '

1 SEQUENCE NUMBER: [JJ¥I 6 FORM TYPE H

7 COMPILATION MODE: _ 8 ERROR DUMP: [ 9. OPERATOR CONTROL: _
15 DEBUG: _ 18 CURRENCY SYMBOL: _

21 INVERTED PRINT: _ 26 ALTSEQ: _

31 BINARY SEARCH: _ 40 SIGN HANDLING:

41 FORMS ALIGNMENT: B 42 INDICATOR INIT.: _

43 FILE TRANSLATION: _ 70 CCA NAME: ____

74 SUBROUTINE: _ 75 PROGRAM ID:

NEXT SPECIFICATION TYPE, ST, OR CMD: @

m  Positional display

The positional display is for experienced programmers. It offers less prompting and

requires a more complete knowledge of RPG Il. Each field is identified by a starting

column number and the length of each field is indicated by underlines. You enter

data in the underlines and tab to the next field you want. The following screen

shows sample entries on a control specifications form with a positional display:
1122344447 77

LINE - 1.0000
1 67895816101230 45

AEE 0 _8___ _88__ ____ _EEHE
NEXT SPECIFICATION TYPE, ST, OR CMD: ([_»>
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m  Free-form display

The free-form display offers no prompting and is for highly experienced
programmers who wish to create programs quickly. Column numbers are the only
prompts provided. You fill in the characters exactly where you want and space to
the following column positions. The following example shows sample entries on a
free-form display:

’ LINE - 1.0000

1 2 3 4 5 6
1234567890123456789012345678901234567890123456789012345678901234
0000 10HE0R | 1S T
1 1 1
6 7 8 9 ) 1 2
5678901234567890123456789012345678901234567890123456789012345678
CRSEQ

After completing a specifications form, press the XMIT key. If you made any syntactical
errors, an error message appears on the last two lines of the screen. The error
message contains an error number, description, and recovery action. A blinking
character depicts the location of the error. Correct the error by repositioning the cursor
to the error, entering the correct entry, tabbing to the end of the form to enter the next
type of screen you want, and then pressing the XMIT key.

The source statements are entered into an EDT temporary workspace one at a time
where they are assigned temporary line numbers. You use these line numbers to
manipulate statements in your program during an EDT session.

When your program is complete, you can continue to use the editor to correct or
update it. When the program is exactly as you want it, use the @WRITE command to
store the program on a SAT disk or diskette file since the EDT workspace is a
temporary file:

OWRITE MO=SFIL,FIL=FIL1,VSN=PUBDSK,SIZE=2,SAT=Y

To terminate the RPG |l editor, enter
ARPG END
This command terminates the RPG Il editor but not the general editor. For more .

information about the RPG |l editor, see the current version of the RPG Il editor
programmer reference, UP-8803.
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We will now use the general editor to build a job control stream to compile the RPG I
program we just built with the RPG Il editor. First, use an @DELETE command to delete
all lines in the EDT workspace so that you can start coding the job control stream
without carrying over any statements from the RPG Il editor session.

You can enter either individual job control statements or the RPG Il jprocs (job control
procedure call statements). The jprocs save considerable time because you don’t need
to write individual job control statements; the jprocs generate them for you.

Include the ERRFIL parameter in the job control stream if you want to use the error file
processor to correct compilation errors.

This job control stream uses a jproc to compile the program and create an error file:

// JOB JLLFIL
// SFIL RPG IN=(PUBDSK,FIL1),ERRFIL=(PUBDSK,PROG1,MERRFIL)
/&

NOTE:
An alternate way to write a job control stream is to activate the job control dialog,
which is a question-and-answer session that prompts you to enter either individual job
control statemetns or jprocs. To use this dialog, enter @HALT to terminate the general
editor, and then enter:

RV JC$BLD

For more information about interactive job control, see the OS/3 job control user guide,
UP-8065 (current version).

Store the job control stream with the @WRITE command:
AWRITE MO=JCLFIL,FIL=FIL2,VSN=PUBDSK,SIZE=2,SAT=Y
To terminate the general editor, enter
QHALT
You must allocate the error file (that you specified in the jproc) as a MIRAM file
AL MI,FIL=PROG1,VSN=PUBDSK,SIZE=2
before you compile the program.
Now, enter
RV JCLFIL:(FIL2,PUBDSK)

to compile the program.
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Immediately after compilation, if there are any compilation errors, you can correct them
using the general editor or you can also activate the error file processor:

EDT QEFP

The error file processor is a subeditor of the general editor, so you can only use it while
the general editor is activated. If you are in an EDT session, just enter @EFP.

Remember that you can only use the error file processor if you specified the ERRFIL
parameter in the job control stream. The advantage of the error file processor is that
you don’t need to wait for the printed compilation listing to correct the program.

NOTE:

If you are in an EDT session when you activate the error file processor, first use an
@DELETE command to delete all lines in the EDT workspace so that no statements
carry over from the previous session. Use an @ command to set the line number and
increment back to 1 if you used an @ command earlier in the session to change line
numbers.

Once you activate the error file processor, you see the following screen:

EFPO®1 VERSION n.n
EFPG®2 ENTER ERROR-FILE MODULE-NAME,FILE-NAME, VSN

PMEMERRFIL ,PROGT,PUBDSK

Use this screen to specify:

® the error file module name you specified on the ERRFIL parameter;

m  the error file name (lblname) you specified on the ERRFIL parameter; or

m  the error file volume serial number you specified on the ERRFIL parameter.

Enter the requested information. The error file processor reads the error file, locates the
program to which it applies, reads a copy of the program into the EDT workspace, and
displays the number of errors.

Using error file processor commands (such as @EFP), you direct the error file processor
to display the compilation errors along with the program statements that contain the

errors. The following example shows that the first error applies to line 5 of the
program. The EDT command corrects the error.
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ERR-00®1 WARNING: FIELD NAME IS UNREFERENCED.
INRED NOTE 205
0005.0000 020201 1 80 INRED

EWlIaEon 5 change 'inred' to 'inrec!

After correcting the errors, we store the corrected program back to its original file
(overwriting it):

AWRITE MO=SFIL,FIL=FIL1,VSN=PUBDSK
To terminate this error file processor, enter

oEFP END

The @EFP END command terminates the error file processor but not the general editor.
For more information about the error file processor, see the general editor (EDT) user
guide/programmer reference, UP-8828 (current version).

NOTE:

An alternate way to make minor corrections to an existing program is to use the screen
mode processing capability provided by the general editor. An RPG Il template screen is
displayed for your input, but unlike the RPG Il editor, there is no syntax checking. It is
particularly helpful, however, because the column numbers are displayed which makes it
easy to correct a line.

Enter
@SET ,MODE=SCREEN, LANGUAGE=RPG,SCRDSPY=FOLD,RECENTRY=SINGLE

to use screen mode processing:

The following screen appears and you correct the line in error:

r 0S/3 EDT (Vv7.52) EDT RPG SINGLE FOLD ‘

%k F K g g ok ok ok e e gk ek ok ok ok e ek ok ok ok e g ok e sk vk sk vk o e e o 9 ok v 3k g v e e ok o e 3k e e o e o ok ke A e ok de ok e ok ok o e de e e e e ke e e e ke ok ok

J e B T . B T S T T - I R 4
PG-LN FORM CONTROL-FIELDS/PROGRAM-ID
LINE # R . R O S . PRI J S TN s S )

15.0000 (D © ___________ e 0G0 o

. EDT COMMAND: BERIIISEEINIEE
kkdkhkhkkkkkkkrkrhhhkhkhkkkkdkdhhkkhhkhhhrhkhdhhhhhhkhhkhhdrkhhhhhhkkhkkrkhdhddhkhihh

ERROR MESSAGE AREA (2 lines)

L~
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In this example, the EDT command replaces the line that was in error with the line you
just created using screen mode processing.

Enter
ASET M=L

to terminate screen mode processing. For more information about screen mode
processing, see the general editor (EDT) user guide/programmer reference, UP-8828.

We will continue to use the general editor to create a data file that will provide input to
the RPG Il program. First, use an @DELETE command to delete all lines in the EDT
workspace so that no statements carry over from the previous session. Then, enter the
data your program requires.
Use the @WRITE command to store the data in a MIRAM file:

AWRITE FIL=MFIL,VSN=PUBDSK,SIZE=2,RCSZ=80
We will now use the general editor to build a job control stream to execute the RPG Il
program. First, use an @DELETE command to delete all lines in the EDT workspace so
that no statements carry over from the previous session.
The following job control stream uses a jproc to execute the program:

// JOB BAB

// DVC 20

// LFD LIST

// DVC 50

// VOL PUBDSK

// LBL MFIL

// LFD INDATA

//SFIL RPGLG IN=(PUBDSK,FIL1)
/&

Use the @WRITE command to store the job control stream:
AWRITE MO=BAB,FIL=FIL3,VSN=PUBDSK,SIZE=2,SAT=Y
Enter
QHALT
to terminate the general editor.
Enter
RV BAB:(FIL3,PUBDSK)

to execute the program.
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If there are any execution errors, use the general editor, the RPG Il editor, or screen
mode processing to correct them.

After the program successfully executes, enter
LOGOFF
to log off the system.
The following key-in session creates an RPG Il program, builds job control streams,

corrects the program, and then compiles, links, and executes the program. An
explanation of this coding example follows the coding.

1 LOGON MAB
2 EDT QRPG
NOTE:

The coding is continued following the examples of screen entries.

INITIAL DISPLAY

RPGEDT VERSION XX.XX/XX

SELECT MODE ()
C = CREATE U = UPDATE

SELECT FORMAT TYPE @
1 = POSITIONAL 2 = FORMATTED 3

FREEFORM
SPECIFICATION TYPE DISPLAY? (D Y

YES N @ NO

In this example, we select C, 2, and N;
then we transmit these selections to the
PRG Il editor by pressing the XMIT key. A
control (header) specification screen in
formatted format is automatically
displayed.

\
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\

HEADER SPECIFICATION

~

1 SEQUENCE NUMBER:
7 COMPILATION MODE: _

15 DEBUG: _

21 INVERTED PRINT: _

31 BINARY SEARCH: _

41 FORMS ALIGNMENT: _

43 FILE TRANSLATION: _

74 SUBROUTINE: _

LINE - 1.0000 ! ‘

6 FORM TYPE H ‘
8 ERROR DUMP: _ 9. OPERATOR CONTROL: _

18 CURRENCY SYMBOL: _

26 ALTSEQ: _

40 SIGN HANDLING: _

42 INDICATOR INIT.: _

70 CCA NAME: ____

75 PROGRAM 1D: [FEE_

NEXT SPECIFICATION TYPE, ST, OR CMD: ([_))

Here, we key in our source statement

on the appropriate underlines. On the
next screen identification line, we
specify what we want displayed next.
Because we keyed in F, after we
transmit the screen, a file specification
(in formatted format) is displayed.
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. FILE SPECIFICATION

LINE -  2.0000
SEQUENCE NUMBER: [EEEE] 6 FORM TYPE F 7 FILENAME:IPINE) = 15 FILE TYPE:[]

-

16 FILE;DESIGNATION: [ 17 EOF: @ 18 SEQ: [} 19 FILE FORMAT: [ 20 BLK LEN:EQ__

24 RECORD LEN: [I__ 28 FILE PROCESSING MODE: _ 29 KEY OR FIELD LENGTH:

31 RECORD ADDRESS TYPE: _ 32 FILE ORGANIZATION: _ 33 OVERFLOW INDICATOR: __
35 KEY FLD STARTING LOC: ____ 39 EXTENSION/LINE CTR CODE: _ 4@ DEVICE: _
53 CONT LINES: § 54 OPTION: ______ 60 ENTRY/STORAGE/KEY LOC: ______

66 FILE ADDITION AND CYL OVF % /KEY-LENGTH: __ 68 # OF EXTENTS/KEY OPTIONS: __
70 REWIND: _ 71 FILE CONDITIONERS: __

NEXT SPECIFICATION TYPE, ST, OR CMD: (___)

Again, we key in our source statement,
. specify the next screen display, and
transmit. Because we transmitted the
screen without keying in an entry on the
next screen identification line, another
file specification screen in formatted
format is displayed.
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FILE SPECIFICATION

LINE - 3.0000
1 SEQUENCE NUMBER: [FEEHJ 6 FORM TYPE F 7 FILENAME:EN] 15 FILE TYPE:[§

16 FILE DESIGNATION: _ 17 EOF: _ 18 SEQ: _ 19 FILE FORMAT: § 20 BLK LEN: [EB_
24 RECORD LEN: _fE¥§ 28 FILE PROCESSING MODE: _ 29 KEY OR FIELD LENGTH: __

31 RECORD ADDRESS TYPE: _ 32 FILE ORGANIZATION: _ 33 OVERFLOW INDICATOR:

35 KEY FLD STARTING LOC: ____ 39 EXTENSION/LINE CTR CODE: _ 4@ DEVICE:
53 CONT LINES: _ 54 OPTION: ______ 60 ENTRY/STORAGE/KEY LOC: ______

66 FILE ADDITION AND:CYL OVF %/KEY-LENGTH:_ _ 68 # OF EXTENTS/KEY OPTIONS: __

70 REWIND: _ 71 FILE CONDITIONERS: __

NEXT SPECIFICATION TYPE, ST, OR CMD: (§jj >

Like the previous file specification
screen, again we key in our source
statement, specify the next screen
display, and then press the XMIT key.
The next screen is the specification type
display.

SPECIFICATION TYPE DISPLAY

ENTER SPECIFICATION TYPE: (I '

*%%% SPECIFICATION TYPES **¥**

H - HEADER IF - INPUT FIELD A - ALTSEQ

F - FILE C - CALCULATION FT - *FILES

E - EXTENSION OR - OUTPUT FILE EQ - *EQUATE

L - LINE COUNTER OF - OUTPUT FIELD FF - FREE FORM/
IR - INPUT RECORD T - TELECOMMUNICATION COMMENTS
AU - AUTO REPORT AC - AUTO REPORT (/COPY) ** - TABLE/ARRAY

OPTIONS DELIMITER

Select the specification screen we want
next. Key in the appropriate abbreviation
and press the XMIT key. The input
specification screen {record identification)
appears next.
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. INPUT SPECIFICATION RECORD IDENTIFICATION

LINE -  4.0000
1 SEQUENCE NUMBER: 6 FORM TYPE IR (RECORD ID)
7 FILENAME: [BEEE 14 _ 15 SEQUENCE: 17 NUMBER: _ 18 OPTION:
19 RECORD IDENTIFYING INDICATOR, DS, OR **:
RECORD POSITION N = NOT C/Z/D  CHARACTER
IDENTIFICATION 21 __ 25 _ 26 _ 27 1
CODES 28 ____ 32 _ 33 _ 34 _
35 __ 39 _ 40 _ 41
42 STACKER SELECT: _
NEXT SPECIFICATION TYPE, ST, OR, CMD:  (HE.)
L NOTE:
. The remainder of the specification

screens in this example (except for the
final screen) operate in this manner. We
key in the source statement, specify the
next screen display (on the next screen
identification line}), and then transmit.

INPUT SPECIFICATION FIELD DESCRIPTION

43 DATA FORMAT: _

1 SEQUENCE NUMBER:

52 DECIMAL POSITIONS: _

6 FORM TYPE IF
44 FROM: __ 48 T0: __ER
53 FIELD NAME: ERLIES

LINE - 5.0000 ‘

59 CONTROL LEVEL: __

65 PLUS: __

63 FIELD RECORD RELATION: __

67 MINUS: __

61 MATCHING/CHAINING FIELDS: __

69 ZERO/BLANK: __

NEXT SPECIFICATION TYPE, ST, OR CMD: <([__>
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CALCULATION SPECIFICATION

1 SEQUENCE NUMBER: [RLNI)

28 OPERATION: [N 33

LOOKUP
RESULTING INDICATORS:

60 COMMENTS:

INDICATORS: 9: [f 12: ___

49 RESULT FIELD LENGTH: _EE)

6 FORM TYPE ¢C

15: 18 FACTOR 1: MSNLH__
FACTOR 2: | _______ 43 RESULT FIELD:
52 DECIMAL POSITIONS: [@ 53 HALF ADJUST: _
ARITHMETIC: PLUS MINUS  ZERO
COMPARE 152 1<2 1=2
(FACTOR 2) 1S: HIGH Low EQUAL
54 56 58

NEXT SPECIFICAT

LINE - 6.0000 ‘ |

7 CONTROL LEVEL: __ ‘

ION TYPE, ST, OR CMD: ([ )

J

OUTPUT SPECIFICATION (FILE IDENTIFICATION AND CONTROL)

1 SEQUENCE NUMBER:
7 FILENAME: [EH
15 TYPE (H/D/T/E): [I
17 SPACE BEFORE/AFTER: B_

21 SKIP AFTER: __

32 AUTO REPORT (*AUTO):

OUTPUT INDICATORS: 23 g 26 ___ 29

6 FORM TYPE OR

14 _ (AND/OR COL 14-16)

16 STACKER/FETCH: _

19 SKIP BEFORE:

NEXT SPECIFICATION TYPE, ST, OR CMD: ([}

LINE - 7.0000 !

(ADD/DEL COL 16-18)
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OUTPUT SPECIFICATION (FILE IDENTIFICATION AND CONTROL)

15

17

21

32

SEQUENCE NUMBER: 6 FORM TYPE OR
FILENAME: __ 14 [ (AND/OR COL 14-16)
TYPE (H/D/T/E): _ 16 STACKER/FETCH: _
SPACE BEFORE/AFTER: _ 19 SKIP BEFORE: __

SKIP AFTER: __

OUTPUT INDICATORS: 23 [ 26 ___

AUTO REPORT (*AUTO):

NEXT SPECIFICATION TYPE, ST, OR CMD:

29 _

(ADD/DEL COL 16-18)

or )

LINE - 8.0000 l

)

OUTPUT SPECIFICATION (FIELD DESCRIPTION AND CONTROL)

32

38

39

40

44

1 SEQUENCE NUMBER: [ZXE[)

OUTPUT INDICATORS - 23 ___ 26

FIELD NAME: ____
EDIT CODES: _
BLANK AFTER: _
END POSITION: __F

DATA FORMAT: _

CONSTANT OR EDIT WORD: GEINEE ENE NESERIH

NEXT SPECIFICATION TYPE, ST, OR CMD:

6 FORM TYPE OF

29

({O0R))

LINE - 9.0000
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OUTPUT SPECIFICATION (FILE IDENTIFICATION AND CONTROL)

LINE - 10.0000 ‘

1 SEQUENCE NUMBER: 6 FORM TYPE OR
7 FILENAME: _____ 14 _ (AND/OR COL 14-16)
15 TYPE (H/D/T/Ed: [ 16 STACKER/FETCH: _ (ADD/DEL COL 16-18)

17 SPACE BEFORE/AFTER: _@ 19 SKIP BEFORE:__
21 SKIP AFTER: __

OUTPUT INDICATORS: 23 [f] 26 ___ 29

32 AUTO REPORT (*AUTO):

NEXT SPECIFICATION TYPE, ST, OR CMD: ([ )

OUTPUT SPECIFICATION (FIELD DESCRIPTION AND CONTROL)

LINE - 11.0000

1 SEQUENCE NUMBER: 6 FORM TYPE OF »
OUTPUT INDICATORS - 23 ___ 26 ___ 29

32 FIELD NAME:
38 EDIT CODES: _

39 BLANK AFTER: _
49 END POSITION: _ (7
44 DATA FORMAT: _

45 CONSTANT OR EDIT WORD:

NEXT SPECIFICATION TYPE, ST, OR CMD: [{ORN
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OUTPUT SPECIFICATION (FILE IDENTIFICATION AND CONTROL)

1 SEQUENCE NUMBER: 6 FORM TYPE OR
7 FILENAME: ____ 14 _ (AND/OR COL 14-16)
15 TYPE (H/D/T/E): 16 STACKER/FETCH: _ (ADD/DEL COL 16-18)

17 SPACE BEFORE/AFTER: [ 19 SKIP BEFORE: __
21 SKIP AFTER: __

OUTPUT INDICATORS: 23 ] 26 ___ 29
32 AUTO REPORT (*AUTO):

NEXT SPECIFICATION TYPE, ST, OR CMD: ([§ )

LINE - 12.0000 '

OUTPUT SPECIFICATION (FIELD DESCRIPTION AND CONTROL)

LINE - 13.0000 !

1 SEQUENCE NUMBER: [JAJ{3 6 FORM TYPE OF
OUTPUT INDICATORS - 23 ___ 26 29

32 FIELD NAME: ___

38 EDIT CODES: _

39 BLANK AFTER: _

49 END POSITION: _ B

44 DATA FORMAT: _

45 CONSTANT OR EDIT WORD: [N (ENUIE WITEN

NEXT SPECIFICATION TYPE, ST, OR CMD: {OF}




UP-8067 Rev. 6 SPERRY UNIVAC 0S/3 1-20
RPG I Update A

OUTPUT SPECIFICATION (FIELD DESCRIPTION AND CONTROL)

’ LINE - 14.0000

1 SEQUENCE NUMBER: [ 6 FORM TYPE OF
OUTPUT INDICATORS - 23 ___ 26 ___ 29

32 FIELD NAME:
38 EDIT CODES: _

39 BLANK AFTER: _
49 END POSITION: _ EB
44 DATA FORMAT: _

45 CONSTANT OR EDIT WORD:

NEXT SPECIFICATION TYPE, ST, OR CMD: [¢CMD)]

L On the last output screen, we key in the

final statement of the program.
However, instead of selecting a
particular specification screen or the
specification type display on the next
screen identification line, we key in
CMD. This puts the RPG Il editor into
the update mode (EDT command mode)
so we can store our program. Then we
press the XMIT key.

AWRITE MO=SFIL,FIL=FIL1,VSN=PUBDSK,SIZE=2,SAT=Y

aRPG END

ADELETE

// JOB JCLFIL

//SFIL RPG IN=(PUBDSK,FIL1)
,ERRFIL=(PUBDSK,PROG1,MERRFIL)

XD

/&

(7) @WRITE MO=JCLFIL,FIL=FIL2,VSN=PUBDSK,SIZE=2,SAT=Y

(8) @HALT :

(9) AL MI,FIL=PROG1,VSN=PUBDSK,SIZE=2

(@) RV JCLFIL:(FIL2,PUBDSK)

@1 EDT QEFP

MERRFIL,PROG1,PUBDSK Enter module name, file name {Ibiname),

@ QEFP and volume serial number of the error
Correct RPG Il source file. The screen displays the number of
program using EDT errors in your program.
commands
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SR

2

AWRITE MO=SFIL,FIL=FIL1,VSN=PUBDSK
@EFP END

@ @DELETE
(I).

(:)awRITE FIL=MFIL,VSN=PUBDSK,SIZE=2,RCSZ=89
. ADELETE

/1
//
//
/1
1/
1/
1/
//8
/&
awWR
aHA
RV
LOG

Enter data

JOB BAB
DVvC 20
LFD LIST
DVC 50

VOL PUBDSK

LBL MFIL

LFD INDATA
FIL RPGLG IN=(PUBDSK,FIL1)

ITE MO=BAB,FIL=FIL3,VSN=PUBDSK,SIZE=2,SAT=Y

LT

BAB: (FIL3,PUBDSK)

OFF

Compilation Listing:

00
o1
21
@2
02
83
04
04
04
04
04
04
o4
04

101
210
020
010
020
010
010
020
930
049
050
060
070
080

M
FINDATA
FLIST

IPEAF 80

)

IINDATA AA o1

I
c 21
OLIST

e 8 8 5 & 8 e

H
OR

COUNT
207 1P

OF

01

LR

80
F 132 132 OF

ADD 1

INREC

COUNT Z

CRSEQ
DISK S
PRINTER
1 80 INREC
COUNT 30
28 'STAFF FILE LISTING®

8o

25 'TOTAL RECORDS LOADED='
35

C) Printed Report:

FRANKLIN,
ASHLEY, BROOKE
CAMEO, SHAYNE
GRAEF, MARSHA

STAFF FILE LISTING
KEN TOTAL SALES $200,000
TOTAL SALES $100,000
TOTAL SALES $130,000
TOTAL SALES $100,000
TOTAL RECORDS LOADED=

4
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Explanation: .

1 The LOGON command, plus the identification, connects the workstation to the
operating system.

2  Activates the general editor (EDT) and the RPG Il editor.
3  Stores the RPG Il program in a file.
4  Terminates the RPG Il editor.

5 Deletes all lines of the EDT workspace so no statements carry over into the next
session.

6 Job control stream that compiles the program and creates an error file.
7  Stores the job control stream in a file.

8 Terminates the general editor.

9 Allocates the error file used by the error file processor.

10 Compiles the program.

11 Activates the general editor and the error file processor so you can correct
compilation errors. A screen prompts you to enter the module name, file name, and
volume serial number of the error file.

12 Displays the error and the statement so you can correct the errors using EDT.

13 Stores the corrected program back to its original file.

14 Terminates the error file processor.

15 Deletes all lines in the EDT workspace.

16 Data for the RPG Il program.

17 Stores the data in a MIRAM file.

18 Deletes all lines in the EDT workspace.

19 Job control stream that executes the program.

20 Stores the job control stream in a file.

21 Terminates the general editor.

22 Executes the program.

23 Disconnects the workstation from the operating system.
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24 Compilation listing of the source program.

25 Printed report resulting from the execution of the program.

Figure 1-1 illustrates the process you have just completed.

DETERMINE
PROGRAM
REQUIREMENTS

LOG ON WORKSTATION

CALL
GENERAL EDITOR (EDT)

RPG 1l EDITOR

{

OUTPUT FORMAT
SPECIFICATIONS FORM
CALCULATION
SPECIFICATIONS FORM
INPUT FORMAT
SPECIFICATIONS FORM
TELECOMMUNICATIONS
SPECIFICATIONS FORM

LINE COUNTER
SPECIFICATIONS FORM

FILE EXTENSION
SPECIFICATIONS FORM

FILE DESCRIPTION
SPECIFICATIONS FORM

CONTROL CARD
SPECIFICATIONS FORM

AUTO REPORT OPTIONS
SPECIFICATIONS FORM

WRITE JOB CONTROL
STREAMS

?

COMPILE
THE
PROGRAM

{

CALL EDT
TO CORRECT COMPILATION ERRORS

v

EXECUTE
PROGRAM

[ LOG OFF WORKSTATION I

Figure 1—-1. Using RPG Il via Workstation
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—_—— e ————— = =]

@ WRITE THE PROGRAM

(D oeTeRmine
PROGRAM REQUIREMENTS

FORMS
AND
DEVICES

QUTPUT FORM
SPECIFICATIONS FORM
CALCULATION
SPECIFICATIONS FORM
INPUT FORMAT
SPECIFICATIONS FORM
TELECOMMUNICATIONS
SPECIFICATIONS FORM
LINE COUNTER
SPECIFICATIONS FOAM

FILE EXTENSION
SPECIFICATIONS FORM

FILE DESCRIPTION
SPECIFICATIONS FORM

CONTROL CARD
SPECIFICATIONS FORM

REQUIRED

AUTO REPORT OPTIONS
SPECIFICATIONS FORM

(&) coMPILE THE PROGRAM

® unkeorr
THE PROGRAM

KEYPUNCH i
THE FORMS CORRECT
CODING
AND
KEYPUNCHING MAKE NECESSARY
ERROAS CORRECTIONS
b = = TO SOURCE DECK
!
SOURCE STATEMENT
LISTING AND ANY
RPG 1| COMPILER ERROR
DETERMINE WHAT
CORRECT ERRORS OCCURRED
omect | B ot e NEcssany
enRoRS CORRECTIONS
!
LINK.EDIT

ERROR

MAP AND ANY

LINKAGE EDITOR

—

|

Figure 1-2. Using RPG Il via Cards

LOAD
MODULE
INPUT QUTPUT
EXECUTE THE
PROGAAM '
PROGRAM
EXECUTION
DISKETTE DISKETTE
4 .
CARD =1 - CARD
FILES FILES
' |
¥
PRINTED LISTING PRINTED REPORTS
€ oeeucTHe DETERMINE WHAT THAT CONTAINS
PROGRAM CAUSED YOUR ERROA MESSAGES
—— e o= o - o= —{ PROGRAM TO TERMINATE |w= = AND CONTENTS OF
AND MAKE NECESSARY MAIN STORAGE
CORRECTIONS
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1.3. HOW TO USE RPG Il WITH CARDS

Figure 1-2 shows the logical steps you follow each time you write an RPG Il program.
You use the same procedure when you write a payroll program, inventory control
program, or any other type of program. The circled numbers in the figure refer to the
numbered explanations.

Explanation of steps in Figure 1-2:

1. Determine Program Requirements

Before you start writing your program, determine what information your program
must process and the results you want. For example, ask yourself:

a.

b.

What is the format of my input files and how many input files are there?
What fields in the input records will | use?

What calculations must be performed?

What format do | need for my output records?

What totals do | have to accumulate?

What format do | want for my printed reports?

2.  Write the Program

After you establish your program goals and decide on file and report formats, describe
them by filling out the various RPG Il specifications forms. RPG !l uses the entries on
these forms to generate the program.

a.

You describe the options you want to use with the output from auto report on the
auto report options specifications form.

You furnish special information about your program and your system on the
control card specifications form.

You describe all the files used or created by your program on the file description
specifications form.

If you use tables, arrays, input chaining, or record address files, you provide
information about them on the file extension specifications form.

If you need intermediate printer files (you are going to temporarily store your
reports on tape or disk), you provide information about these files on the line
counter specifications form.

If you intend to send data to or receive data from a remote terminal, you provide
information about this on the telecommunications form.

{continued)
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4A.

BA.

g. You describe your input files on the input format specifications form.

h. You describe the calculations you want performed on the calculation
specifications form.

i.  You describe how your data is to appear on your output files and the layout of
your printed reports on the output format specifications form.

Keypunch the Forms

Once you fill out the specifications forms, keypunch them. One card is punched for
each line on each specifications form. The resulting deck is called the source program
deck.

Compile the Program

The source program deck is processed by the RPG |l compiler at this point. The
compilation generates an object program (the executable machine language for your
program) and a listing that contains the source statements and a main storage
assignment map. If errors occur during compilation, one or more compilation time
messages, as shown in Appendix D, will be printed on the listing.

If the compilation is error free, perform step 5. If not, perform step 4A.
Correct Coding and Keypunching Errors

Correct the coding and keypunching errors detected during compilation and repeat
step 4.

Link-Edit the Program

When you have an error-free object module, it must be link-edited. The linkage editor
transforms the object module into a relocatable load module. The linkage editor also
produces a link-edit map. This map lists: the link edit control stream and any error
messages, unresolved references, and all reference definitions, including type,
address, and phase number. It also contains a phase structure diagram, a main
storage allocation map, and an ending message. If the link-edit is error-free, your
program is now in a form that can be loaded and executed, as described in step 6. If
not, perform step 5A.

Correct Link-Edit Errors

Examine the link-edit map to determine what errors occurred. Make the necessary
corrections and repeat steps 4 and 5.

Execute the Program

The load module is loaded into the system at this point and processing begins. The
input files are read, the calculations are performed on the input data, and the desired
results are produced if there are no program logic errors. If so, your work on this
program is finished. You now have a program you can execute any time you need to.
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If errors occur during execution, your program terminates and a listing is printed that
contains one or more execution time messages, as shown in the system messages
programmer reference manual and the contents of main storage. If this happens,
perform step 6A.

6A. Debug the Program
Examine the printed listing to determine what caused your program to terminate.
Make the necessary corrections and repeat the preceding steps.

1.4. RPG Il GENERAL PROGRAM LOGIC

All programs generated by the RPG Il compiler are handled in the same way. When the

program is executed, each record processed goes through the same general program cycle.

This cycle consists of three basic logical steps:

1. Read a record from an input file.

2. Perform calculations with the information contained in the record.

3. Produce the desired output.

In each program, there are two different points in time when the calculation and output
operations are performed. These points in time are called detail time and total time.
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2. RPG Il File and Data Handling
Capabilities

FILE CHARACTERISTICS

RPG Il allows you to use files in a variety of ways. Consequently, when you write a
program you must describe how each file is used in the program. You do this by specifying
the file characteristics for each file. You specify what the file type is and what its function
is in relation to the other files in your program.

2.1.1. File Type

The types of files you can use in your program are input, output, combined, update, and
display.

Input File

An input file supplies input to your program. It can be a data file (data records to be
processed), a table or array file, a record address file, or a tag file (a file created by
using the ADDROUT option of sort/merge).

QOutput File

An output file is any data file that is written, printed, or punched during the execution
of your program.

Combined File

A combined file is used for both input and output. It can be a communications file, a
file that is on a card punch with the read/punch feature, a diskette, or a workstation
file.

Update File

An update file is a disk file in which the data records may be read, updated, and
written back onto the file in the locations from which they were read.

Display File

A display file contains data that is to be displayed on the system console. The system
operator may modify the display data or he may make a reply.
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2.1.2. File Designation

Except for output and display files, all other files in your program must have their function
described; that is, a file is a primary data file, secondary data file, table or array file, record
address or tag file, chained file, or demand file.

Primary Data File

A primary data file is the main file from which data records are read during execution
of your program. Only one primary file is permitted in a program.

Secondary Data File

A secondary data file is any input file other than the primary file when more than one
file is used for input.

Table or Array File

A table or array file is a sequential input file, loaded at execution time, that contains
table or array records.

Record Address or Tag File

A record address or tag file is an input file that supplies parameters that indicate how
a disk file is to be processed.

Chained File

A chained file is a disk file that is processed randomly. It can be an input or update
file chained by chaining indicators or by the CHAIN operation code.

Demand File

A demand file is processed sequentially by the READ operation.

2.2. FILE ORGANIZATION

The arrangement of records in a file is called the file organization. RPG Il is capable of
processing files that are organized as sequential access method files (SAM), indexed
sequential access method files (ISAM), direct access method files (DAM), multiple indexed
random access method files (MIRAM), or indexed random access method files (IRAM).
Before you write your program, decide which file organization is best suited to your
application. If your files are not in the desired format, you must create these files before you
write your program.
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2.2.1. Sequential Files

In a sequential file, the arrangement of data records is determined by the order in which
they are placed on the file. The first record placed on the file is always in the first record
position, the second is always in the second record position, and so on. Card and magnetic
tape files are always sequential files; however, disk files may also be indexed sequential or
direct files. A sequential file is used when your application calls for processing an entire
file starting with the first record, then the second, and so on until the file is exhausted.

2.2.2. Indexed Sequential Files

An indexed sequential file records data in ascending sequence by record key in prime data
and overflow areas on a disk. These data areas consist of successive tracks on one or
more cylinders in the disk file. The overflow area is used to store records that are added to
a file. Figure 2-1 illustrates how data appears on an indexed or extended indexed
sequential file.

In Figure 2-1, each block in the prime data area contains five records. Each number
shown in the prime data area and the overflow area represents the highest key in each
block. As each block is written in the prime data area, the highest key is entered in a block
index. Entries are not made in the indexes for overflow records. After the last block is
written, the last entry in each track on the block index is placed in the top index. The
advantage of this type of file organization is that these indexes allow you to quickly locate
the approximate position of data records in the file; thus, it is possible for you to retrieve
records randomly or within specified ranges.

2.2.3. Direct Files
A direct file stores data records on disk in any sequence. Some of these records may be

blank (unoccupied). Figure 2-2 provides an example of how data appears on a typical
direct file.

Direct file organization is useful in those applications where your processing requirements
are as follows:

m  Anticipated file activity is low.
n File size is stable.
= Unordered (random) transactions are processed.

= Immediate inquiry capability is required.
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2.2.4. MIRAM Files

A multiple indexed random access method (MIRAM) file stores records and consequently
allows you to retrieve records, either sequentially or randomly. MIRAM files are permitted
when operating either under the System 80 environment or in a mixed-mode environment,
that is, both the System 80 and Series 90 environment. To specify MIRAM files, code as if
for IRAM (indexed random access method) files. See 18.2.3 for more details.

2.2.5. IRAM Files

An indexed random access method (IRAM) file stores records and consequently allows you
to retrieve records, either sequentially or randomly. IRAM files are permitted when
operating in a Series 90 environment.

2.3. FILE FORMAT

RPG Il allows you to process or produce files containing fixed-length or variable-length
records. When you write a program, you must describe how the records are recorded on

each file used by the program.

The allowable file format for a file in a given application is governed by the type of
medium the file is stored or written on. The allowable file formats are shown in Table 2-1.

Table 2—1. Allowable File Formats

Storage or .
Recording File Organization Allo'\:lvable File
Medium ormat
Cards Sequential Fixed, unblocked
Magnetic tape Sequential Fixed, unblocked
Fixed, blocked
Variable, unblocked
Variable, blocked
Sequential Fixed, unblocked
Fixed, blocked
Variable, unblocked
Variable, blocked
Disk
Indexed Fixed, unblocked
sequential Fixed, blocked
Variable, unblocked
Variable, blocked
Direct Fixed, unblocked
MIRAM Fixed
Variable*

* There is no provision for blocking in MIRAM files.
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2.3.1. Fixed-Length Records ‘

A file that contains fixed-length records is one in which each data record in the file is the
same size (occupies the same number of character positions). The individual data records
may appear on the file as individual data units or in groups of two or more units. In the
former case, the file format is described as fixed-length, unblocked, and in the latter case
as fixed-length, blocked. These formats are shown in Figure 2-3.

RECORD | RECORD RECORD RECORD RECORD RECORD
s 1 s 2 s 3 s 4 s 5 s 6 s

'<—RL=80—’{ IG—RL=80->! I»C—RL=80—>| IC—RL=80—>‘ I%RL=80—>| 'O—RL=80—>l

a. Fixed-length, unblocked format (sequential and direct files)

BLOCK 1 BLOCK 2
BL=320 BL=320
RECORD | RECORD RECORD RECORD RECORD RECORD RECORD RECORD
s 1 2 3 4 s 5 6 7 8 s

I‘- AL=80 —D‘A-RL=80—’I<-HL=80—’L—R L=80->l l-—R L=80—bL—RL=80-FL—RL=80-’l¢—RL=80->I

b. Fixed-length, blocked format (sequential files)

BLOCK 1 BLOCK 2
- BL=257 - BL=257 o
8 P P P 8 s 121 R ORD P RECORD | B
s | u| RECORD | ;| RECORD [ | RECORD | 1| s | | RECORD | ; EC T ; s |u
B 1 R 2 R 3 R B 4 R 5 R R 8

L—RL=80—>I L—nuao—»‘ l-RL=80-*l l*—RL=80->I L—RL=80-*‘ I‘-RL=80"l

c. Fixed-length, blocked format (indexed sequential files)

LEGEND:

BHB Biock header bytes - two bytes that specify the count of the data in the block, including the BHB and PTR
BL Block length

PTR Pointer - five bytes in the form rrrbb, where rrr is the relative block number and bb is the byte displacement
RL Record length

S Space between records or blocks

Figure 2—3. Fixed-Length File Formats
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As shown in Figure 2-3, records in unblocked format are preceded and followed by a
space or blank area. This space is used to distinguish between the beginning and end of a
record. Similarly, there is a space between each block in the blocked format. The
difference between the two formats is that there are fewer spaces between the data
records in the blocked format. Input/output is more efficient with the blocked format
because only one data access is required for more than one record as opposed to one data
access for each record with the unblocked format. When unblocked records are specified
for an indexed sequential file on the file description specifications form, these records are
processed as blocked records in the format shown in Figure 2-3.

The block header bytes (BHB) and the pointer (PTR) are required control fields. These fields
are automatically included when data records are written by RPG Il on an indexed
sequential file in fixed-length file format.

2.3.2. Variable-Length Records

A file that contains variable-length records is one in which the data records vary in size.
(Each record does not occupy the same number of character positions.) Variable-length
records may appear on the file in unblocked or blocked format. These formats are shown
in Figure 2-4,

As shown in Figure 2-4, the formats for variable-length records vary from those for fixed-
length records in that a field that specifies the record length is present in each record. The
beginning and end of records in unblocked format and of blocks in blocked format are
indicated in the same manner as for fixed-length records. Also, as with fixed-length
records, input/output is more efficient if the records are blocked. Note that when variable-
length records are specified for an indexed sequential file on the file description
specifications form, these records will be processed as blocked records in the format
shown in Figure 2-4. The block length field (BLF), the block header bytes (BHB), the
pointer (PTR), and the record length field (RLF) are required control fields. The BLF and RLF
are automatically included by RPG Il when data records are written on a sequential file in
variable-length file format. The BHB, RLF, and PTR are automatically included by RPG Ii
when data records are written on an indexed sequential file in variable-length file format.
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M—RLZGO'—J <—RL=80—J *—RL=120'>I Ft RL=90 =i

a. Variable-length, unblocked format (sequential files)

BLOCK 1 | | BLOCK 2
BL=276 | | BL=326
RECORD RECORD RECOR
sialr ; A c a 3o °© |s|sln RECAORD " RE(;ORD R Recéono s
LL L L Lt L L
FIUF F F FIF F F

L—RLZSO-’I L-RLZBO—.I L-RL:IZO—J L—RL=90—J L-RL=IOO-’I LRL=|20-’!

b. Variable-length, blocked format (sequential files)

BLOCK 1 BLOCK 2
BL=333 8L=308

@
o]
©
o
o
Pl

o
@
el
°
bl
Pl

RECORD R RECORD RECORD
4 5 6

RECORD RECORD RECORD
1 2 3

L‘RL=74"I LRL=167’| L—RL=69-’l I<—RL=84-—I L RL=139’| I"RL=62"3

c. Variable-length, blocked format (indexed sequential files)

7

I
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=
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=

~
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MmooV CMRCZC

w

I

-

o)

—

~4

-

-~
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LEGEND:

BHB Block header bytes - two bytes that specify the count of the data in the block, including the BHB, PTR, and RLF

BL Block length

BLF Block length field - four bytes that specify the block length and include the data bytes RLF and BLF

PTR Pointer - five bytes in the form rrrbb, where rrr is the relative block number and bb is the byte displacement

RL Record length

RLF Record length field. For indexed sequential files, two bytes that specify the length of the record, including the
data bytes and the RLF. For sequential files, four bytes that specify the length of the record, including the data
bytes and the RLF.

S Space between records or blocks

Figure 2—4. Variable-Length File Formats
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2.4. DATA FORMATS

The data processed by your program can be in alphanumeric, binary, packed numeric, or
unpacked numeric format. When you write your program, you must describe how the data
is formatted in each input and output field.

2.4.1. Alphanumeric Format

The format of an alphanumeric field is shown in Figure 2-5.

1BYTE 1BYTE 1BYTE 1BYTE 1BYTE

ZONE | DIGIT | ZONE \& DIGIT | ZONE DIGIT | ZONE | DIGIT

Figure 2—5. Alphanumeric Data Format

in this format, one alphanumeric character is placed in each byte (character position) of
the field. Each byte consists of a zone portion and a digit portion.

2.4.2. Binary Format

The format of a binary field is shown in Figure 2-6.

2 or 4 bytes

P
G |- integer value P
N

Figure 2—6. Binary Data Format

In this format, a field contains the sign in the leftmost bit position and an integer value in
the remaining bit positions. Positive numbers have a O in the sign position. Negative
numbers have a 1 in the sign position, and the integer value is the binary complement of
the positive number.
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2.4.3. Packed Numeric Format

The format of a packed numeric field is shown in Figure 2-7.

1BYTE 1BYTE 1BYTE 1BYTE 1BYTE
T et

DIGIT DIGIT | DIGIT j Y DIGIT | DIGIT | DIGIT | DIGIT | SIGN

v

Figure 2—7. Packed Numeric Data Format

In this format, two decimal digits are placed in each byte (character position) except the
rightmost byte of the field, which contains one digit and the sign.

2.4.4. Unpacked Numeric Format

The format of an unpacked numeric field is shown in Figure 2-8.

1BYTE 1BYTE 1BYTE 1BYTE 1BYTE
ZONE | DIGIT ZONE \ DIGIT ZONE DIGIT SIGN DIGIT

/

Figure 2—8. Unpacked Numeric Data Format

In this format, one decimal digit is placed in each byte (character position) of the field.
Each byte except the rightmost byte consists of a zone portion and a digit portion. The
rightmost byte contains the sign in the zone portion.
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3.1.

3. General Specification Information

TYPE AND NUMBER OF SPECIFICATIONS FORMS REQUIRED
FOR A PROGRAM

As you know, you write RPG Il programs by making entries on preprinted forms. The
number and type of forms you use depends on the program’s complexity. But at the very
least, you must use four of the nine available specifications forms:

Control Card Specifications Form

To specify the compilation mode and provide control information.

File Description Specifications Form

To describe all files used or created by your program.

Input Format Specifications Form

To identify the types of records and describe record fields within the input files.
Output Format Specifications Form

To describe how data is to appear on your output reports.

If your program involves more than reading an input file, editing the information, and
writing an output file or producing a printed report, you will have to use additional types of
specifications forms. For example:

Calculation Specifications Form
if your program requires operations.
File Extension Specifications Form

If you are going to use tables, arrays, or use one file to retrieve records from another
file.



UP-8067 Rev. 6 SPERRY UNIVAC 0S/3 3-2
RPG Il

®  Telecommunications Specifications Form
If you intend to send data to or receive data from a remote terminal.
®  Auto Report Options Specifications Form

If you want to specify the options you want to use with the output from auto report.

®  Line Counter Specifications Form

If you want to store a report on an intermediate tape or disk file for printing at a later
date.

As you can see, the control card specifications form, the file description specifications
form, the input format specifications form, and the output format specifications form are
required for all programs.

The calculation specifications form, the file extension specifications form, the
telecommunications specifications form, the auto report options specifications form, and
the line counter specifications form are used only when they are needed.

3.2. COMMON FIELDS

If you examine the RPG Il specifications forms, you’'ll see that each form has a page
number field, a line number field, a form type field, and a program identification field in
the same position. These fields are provided to help you when you write your program.
With the exception of the form type field, you do not have to use these fields. There are,
however, certain advantages in using these fields that we'll cover in our discussions of the
individual fields.

3.2.1. Page Number (Columns 1 and 2)

You use this field to number the specifications forms and indicate the order in which they
should be processed. If you number the forms, they should be in ascending order from 01
through 99. Another advantage in using this field is that RPG Il automatically checks the
sequence of the statements during compilation and prints an error message on the source
program listing if any are out of sequence. This sequence checking takes place whether
the line number field is used or not. Table 3-1 gives you a summary of when RPG I
performs sequence checking during compilation.

3.2.2. Line Number (Columns 3 through 5)

You use this field to number the individual lines on a specifications form. As you can see,
columns 3 and 4 are preprinted, and column 5 is blank so that you can insert your own
number. If you number your lines 010, 020, 030, and so on, you can insert up to nine
lines between any two previously written lines. To insert a line, number the line in
ascending sequence within the preceding and succeeding lines. Figure 3-1 is an example
of inserting a line between line 010 and 020.
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As you can see in Figure 3-1, you write the line being inserted after the last line with a
preprinted line number. The line being inserted is numbered 011. Since line 010 and 020
already are written on the form, the presence of a number other than zero (1 through 9) in
the third position"(column 5) indicates that you want this line inserted between line 010
and 020. If you use insertion lines in your program, the cards that contain these lines
must be inserted in their proper sequence in your source program deck before you compile
your program.

As with the page number field, RPG Il automatically checks the sequence of the
statements during compilation and prints an error message on the source program listing
if any are out of sequence. This sequence checking takes place whether the page number
field is used or not. Table 3-1 gives you a summary of conditions when RPG |l performs
sequence checking during compilation.

From Table 3-1, we see that RPG Il performs sequence checking during compilation when
the page number or the line number field is used or when both fields are used.

Table 3—1. RPG Il Sequence Checking during Compilation

Page Number Line Number Does RPG 11
Field Used? Field Used? Perform Sequence
(Columns 1 and 2) (Columns 3 — 5) Checking?
Yes No Yes
No Yes Yes
Yes Yes Yes
No No No

3.2.3. Form Type (Column 6)
Each RPG Il specifications form has a unique letter preprinted in this field. This letter
identifies the specification type for each statement you write on a form. It must be

punched on all source program cards when these forms are transcribed into a source
program deck.

C Identifies a calculations specifications statement

E Identifies a file extension specifications statement
F Identifies a file description specifications statement
H Identifies a control card (header) statement

| ldentifies an input format specifications statement

L Identifies a line counter specifications statement
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O Identifies an output format specifications statement
T Identifies a telecommunications specifications statement
U Identifies an auto report options specifications statement

One obvious advantage of using these identifying letters is that if your source program
deck is disarranged, you can readily place the cards back in order by using the statement
identifying letter along with the page and the line number.

3.2.4. Compiler Directives (Columns 7 through 74)

Three directives control the source listing produced by the compiler: /EJECT, /SPACE n,
and /TITLE. You can place them anywhere in the RPG Il program.

m  /EJECT (columns 7 through 12)

This directive prints all specifications after this entry on a new page. The /EJECT
directive itself is not printed in the compilation listing.

m  /SPACE n (columns 7 through 14)

The /SPACE n directive causes blank lines immediately following the directive on
the compilation listing. The spacing occurs only at the point where the /SPACE n
directive appears with n specifying the number of lines (1 to 3) to be spaced. A
blank is required in column 13 and n in column 14. If the number you specify is
greater than the number of lines remaining on the current page, the next RPG Ii
specification is printed on the next page. If you don’t specify a number from 1 to
3. the default is a single blank line. The /SPACE n directive itself is not printed on
the compilation listing.

®  /TITLE (columns 7 through 74)

The /TITLE directive specifies the heading information that is printed at the top of
each page of the compilation listing. Compiler heading information is printed before
the /TITLE heading information on the first page. You enter the /TITLE heading
information in columns 14 through 74. A blank is required in column 13. /TITLE
ejects to the top of the next page before printing the title information. If a title is
specified on the first page, /TITLE must be the first program statement. You can
use more than one /TITLE directive in a program. The heading information stays in
effect until a new /TITLE directive is used. The /TITLE directive itself is not printed
on the compilation listing.

3.2.5. Comments (Columns 7 through 74)

You can insert a comment at any point among your specification statements by placing an
asterisk (*) in column 7 and the comment text in columns 8 through 74. The asterisk in
column 7 indicates to RPG Il that the associated text is a comment rather than a
specification statement. When your program is compiled, RPG |l prints any comment lines
that are present on the source program listing. These lines are not included in your
program.
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The main use for comment lines is to write notes or reminders that will help you during
program testing. For example, you can use a comment line to identify each section of your
program or to indicate what a series of statements is used for. Lines 130 and 140 in
Figure 3-1 show an example of the way in which you can use comment lines.

3.2.6. Program ldentification (Columns 75 through 80)

You use this field to identify individual specification statements. This is true for all RPG I
specifications forms, except the control specifications form. If you use this field, RPG Il
treats the entry as a comment and prints it on the source program listing opposite the
associated specification statement. Any combination of alphanumeric characters can be
used in this field.

On the control card specifications form, you use this field to name your program. This is a
specialized use of this field so we’ll cover it later in our discussion of the control card
specifications form.
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4. Control Card Specifications Form

4.1. GENERAL DESCRIPTION

You must have a control card specifications form (Figure 4-1) in all programs. This form
specifies the compilation mode you want used when your program is compiled, assigns a
unique name to your program, and supplies other control information.

4.2. FORM ENTRIES

In the following subsections you’ll see what the fields are used for and how your entries
in these fields affect your program.

NOTE:

Columns labeled “‘not used’ in Figure 4—1 are not checked for blanks. Any characters
you enter are ignored.

4.2.1. Compilation Mode (Column 7)

You use this field to specify the compilation mode for your program. There are four
compilation modes: SPERRY UNIVAC 0S/3 mode, SPERRY UNIVAC 9200/9300 mode,
IBM 360/20 mode, and IBM System/3 or System/34 mode. The 0S/3 mode is the
normal mode and should be specified for all new programs you write. The other modes are
provided so that programs you have written for these systems do not have to be rewritten.
Instead, you specify the required compilation in this field, and the RPG |l compiler will
compile the program.

If you are writing a new program, leave this field blank.

if your program is written for the IBM 360/20 systems, enter 2 in this field. For other
IBM 360 or 370 systems, leave this field blank.

If your program is written for the SPERRY UNIVAC 9200/9300 System, enter 3 in this
field.

If your program is written for the IBM System/3 or Systefn/34, enter 4 in this field.
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Figure 4—1. Control Card Specifications Form
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4.2.2. Error Analysis Dump (Column 8)

You use this field to specify if you want a formatted error analysis dump of main storage
printed when an error occurs during the execution of your program. When you test your
program, you should specify an error analysis dump because, if an error occurs, the dump is
formatted to help you find the cause of the error. After your program is error free, you
should change the entry in this field and recompile your program. We recommend this
because the error analysis dump option requires an additional 5642 (hexadecimal 160A)
bytes of main storage.

If you do not want an error analysis dump or you have specified operator control (1 in
column 9), leave this field blank.

If you want an error analysis dump, enter a D in this field. The error analysis dump uses
the PRNTR file, so you must include a // LFD PRNTR statement in the job stream used to
execute your programs.

If you do not want an error analysis dump but you want an unformatted cancel dump,
leave this field blank, but include a //AOPTIONADUMP statement in the job control
stream used to execute your program.

For IMS action programs, this field is ignored.

4.2.3. Operator Control (Column 9)

You use this field to control program termination when a halt indicator is set on during
program execution. A halt indicator can be one that you specified in your program (H1
through H9), or it can be the HO indicator, which is set on as a result of an error condition.

If you do not want operator control or you have specified an error analysis dump (D in
column 8), leave this field blank. This field is ignored for IMS action programs.

If you want operator control, enter a 1 in this field. This causes the message
RPGO31 RPGII OPERATOR CONTROL, TYPE IN AVAILABLE OPTION (O, 1, 2, 3)

|

to be displayed on the system console when a halt indicator is set on. If a halt indicator
specified in your program (H1 through H9) is set on, the message

RPG028 USER SET HALT INDICATORS ARE:
Hn, Hn, . . . Hn
is displayed on the system console preceding the operator control message. If the HO
indicator is set on as the result of an error, the appropriate execution time error message

in the form

RPGnnn explanatory text
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is displayed on the system console preceding the operator control message. In either case,
type in the appropriate option; that is:

0
Continues. Control is returned to the program and processing continues at the
instruction immediately following the error condition.

1
Bypass. The remainder of the program cycle is bypassed, and the next record is
read.

2
Controlled termination. LR processing is performed.

3

Immediate termination. Program terminates immediately.

Only option O, 2, or 3 should be used in reply to the RPG0O28 message. The operator
control options that can be used with the individual execution time error messages are
shown in the system messages programmer/operator reference.

4.2.4. Generate Debug Code (Column 15)

You use this field to include one or more DEBUG operations in your program on the
calculation specifications form. It determines if the output produced by the DEBUG
operation is printed during the execution of your program. The DEBUG operation is a
program testing aid that prints the indicators that are on and any specified field or literal
when it is executed. If you use DEBUG operations in your program, you should specify that
you want the DEBUG operation output printed when you test your program. After your
program is error free, you should change the entry in this field and recompile your
program.

If you do not want the DEBUG operation output printed or you did not include any DEBUG
operations, leave this field blank.

If you want the DEBUG operation output printed, enter a 1 in this field.

4.2.5. Currency Sign (Column 18)

Use this field to specify a currency sign other than the dollar sign ($) in edit words.

If you want to use the dollar sign ($) as the currency symbol, leave this field blank.

If you want to use a different symbol as the currency sign, enter any character except:
0, &.-CR

These characters have a special meaning when used in edit codes and words. The

character you select can be used as a fixed or floating currency symbol when output data
is edited.
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4.2.6. Inverted Print (Column 21)

You use this field to specify the system date format and how commas and decimal points
are used to punctuate numeric fields. If you leave this field blank, the system date format
is mm/dd/yy (mm=month, dd=day, yy=year), and commas and decimal points are used to
punctuate numeric fields in the normal manner.

if you enter a D in this field, the system date format is dd/mm/yy, and commas and
decimal points are used to punctuate numeric fields in the normal manner.

If you enter an | in this field, the system date format is dd.mm.yy, and the use of commas
and decimal points is reversed; the comma is used as a decimal point and the decimal
point as a comma. For example, $3,600.42 would appear as $3.600,42 in this format.

If you enter a J in this field, it is the same as if you entered an | except that all zero
balances or balances with a zero to the left of the decimal comma are printed with one
leading zero. For example, 0,00 or 0,79.

4.2.7. Alternate Collating Sequence (Column 26)

You use this field to specify a collating sequence other than the normal EBCDIC collating
sequence. The EBCDIC collating sequence (arrangement order in ascending value for
comparison purposes) is blanks followed by special characters, alphabetics (A through 2),
and numerics. If the data you are processing requires a different collating sequence or you
want certain characters to be considered equal, you must supply this information via
ALTSEQ (alternate sequence) records in your input deck at compilation time.

If you intend to use the normal EBCDIC collating sequence, leave this field blank. If you
are going to use an alternate collating sequence, enter an S in this field.

4.2.8. Binary Search (Column 31)

You use this field to specify that a binary search is to be used on sequenced tables and
arrays for LOKUP operations. If you leave this field blank, a sequential search is used for
LOKUP operations. If you enter a 1 in this field, a binary search is used on all sequenced
tables and arrays in the program. All rules for LOKUP operations apply. In addition:

®  Tables and arrays specified as sequenced must remain sequenced during program
execution.

m At least two elements must be searched. For a subscripted array, the subscript must
be at least one less than the array size.

Tables and arrays should contain at least 50 elements for the binary search to be efficient.
Search time improves as the number of table or array elements is increased. For example,
the binary search is approximately eight times faster than a sequential search on a table
of 500 elements and 60 times faster on a table of 2500 elements.
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4.2.9. Sign Handling (Column 40)

You use this field to specify whether you want the signs of numeric fields checked when
data is moved to or from them. A hexadecimal D is the negative sign for both input and
output fields. A hexadecimal C is the positive sign for input fields and a hexadecimal F is
the positive sign for output fields.

If you want the signs of both the input and output fields checked to see if they are positive
or negative, either enter an S or leave this field blank. If a field does not contain a sign,
RPG Il will insert one. It is your responsibility to ensure that signs of packed numeric input
fields (P in column 43 of input format specifications form) are valid. If a hexadecimal 6 is
used to indicate a negative sign in an input field, it is automatically changed to a
hexadecimal D when the field is read. If you do not want the signs of the input or output
fields checked, enter a B in this field.

If you do not want the signs of the input fields checked, enter an | in this field.
If you do not want the signs of the output fields checked, enter an O in this field.

If input sign control is specified, program check island code is generated. If you do not
want this feature, enter an | or a B in this field.

4.2.10. Forms Alignment (Column 41)

You use this field to specify whether or not you want first page forms alignment for your
printed reports when your program is executed. We suggest that you use this because it
allows you to make sure that your forms are properly aligned in the printer before you
start. If you specify first page forms alignment, the first detail line conditioned by the 1P
(first page) indicator for the first printer file is printed and your program waits. A message
that asks the operator if the form is aligned is then displayed on the system console. If the
form is aligned, the operator types in Y on the system console and program processing
resumes. If the form is not aligned, the operator can adjust the form and type in N to have
the line printed again.

If you do not want to use first page forms alignment, leave this field blank. If you want to
use first page forms alignment, enter a 1 in this field.

For IMS action programs, this field is ignored.

4.2.11. Indicator Initialization (Column 42)

You use this field to specify whether the zero or blank indicators specified on the input or
calculation specifications form are to be set on when your program begins execution.

If you want the zero or blank indicators set on, enter an S in this field. When you use this
entry and a field on the output format specifications form is to be blanked after it is placed
in the output record, the first indicator that tests this field for zero or blank is set on after
the field is placed in the output record.
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4.2.12. File Translation (Column 43)

You use this field to specify that all data in the input or output files you select is to be
translated in accordance with a translation table that defines the characters that are to
replace existing characters in the input and output data. If you want file translation, you
must supply the file translation table via file translation records in your input deck at
compilation time.

If you are not using file translation, leave this field blank.

If file translation is required, enter an F in this field.

4.2.13. CCA Name (Columns 70 through 73)

You use this field to specify the name of the ICAM communications control area (CCA)
when telecommunications are used in your program.

If you do not use telecommunications in your program, leave this field blank. If you do use
telecommunications, enter the name of the CCA in this field.
4.2.14. Subroutine or Action Program (Column 74)

You use this field to specify whether the program is to be compiled as a main program, a
subroutine, or an IMS action program.

If the program is to be compiled as a main program, leave this field blank.
If the program is to be compiled as a subroutine, enter an S in this field.

If the program is to be compiled as an IMS action program, enter an A in this field.

4.2.15. Program ldentification (Columns 75 through 80)

You use this field to give a unique name to your program. This name is assigned to your
program during compilation. If you don’t specify a name in this field, RPG |l automatically
assigns RPGOBJ as your program name.

If you do not want to name your program, leave this field blank.

if you want to name your program, enter a 1- to 6-character name in this field. The first
character must be an alphabetic character, A through Z. The remaining characters may be

any combination of alphanumeric characters.

When you make an entry in this field, it must be left-justified.
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4.3. EXAMPLES OF ENTRIES ON THE CONTROL CARD SPECIFICATIONS FORM

Figure 4-2 provides examples of typical entries on the control card specifications form.

CONTROL CARD SPECIFICATIONS
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Figure 4—2. Examples of Entries on Control Card Specifications Form

Explanation of entries in Figure 4-2:

Compile the program using the OS/3 mode (column 7 is blank). if an error occurs during
program execution, print an error analysis dump (D in column 8). Print an output record
when a DEBUG operation is executed (1 in column 15). The system date format is
mm/dd/yy, and commas and decimal points are used to punctuate numeric fields in the
normal manner (column 21 is blank). Use the normal EBCDIC collating sequence (column
26 is blank). Check the signs of the input and output fields to see if they contain a positive
or negative sign (S in column 40). Use first page forms alignment (1 in column 41). Set the
1P (first page) on at the start of program execution (column 42 is blank). File translation is
not used (column 43 is blank). Telecommunications is not used in this program (columns
70 through 73 are blank). The program is a main program (column 74 is blank). Assign the .
name PROGO1 to the program (PROGO1 in columns 75 through 80).
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5. File Description Specifications Form

5.1. GENERAL DESCRIPTION

You must have a file description specifications form (Figure 5-1) in all your programs. It
describes the files you are going to use. You describe each file by naming it. Then, you tell
how the file is used, the size of the data records and how they are arranged, where the
key field is located in the records, how the file is processed, the type of input/output
device the file is stored on or to be written on, how file labels are handled, the amount of
main storage you want reserved for the top index if you have an indexed sequential (ISAM)
file, the percentage of each cylinder that is reserved for cylinder overflow if you have an
indexed sequential file that you are going to add records to at a later time, how the tape
reel is to be rewound if you have a magnetic tape file, and what external indicator controls
the file.

5.2. FORM ENTRIES

In the following subsections you’ll see what each field is used for and how your entries in
these fields affect your program.

5.2.1. File Name (Columns 7 through 13)

You identify the file you want to describe by putting the name in this field. The file name
consists of from one to seven alphanumeric characters. The first character must be an
alphabetic character A through Z or a special character $, #, @, /, %, ?, +, or &. The
remaining characters may be alphabetic, A through Z; numeric, O through 9; or the special
characters $, #, @, /, %, ?, +, and &. You cannot use any other special characters or the
space character. When you make an entry in this field, it must be left-justified. The $ must
not be the first character in a console output file.

If you are using a SPERRY UNIVAC 9200/9300, IBM System/3, or IBM 360/20 source
program, RPG Il accepts an 8-character file name.

When you use table or array files, the point in time when these files are to be loaded
determines if they are described on this form. If you are going to load a table or array file
at compilation time, you must not enter the name of this file in this field. You identify this
file on the file extension specifications form. If you are going to load a table or array file at
execution time, you must enter the name of this file in this field and also on the file
extension specifications form.
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5.2.2. File Type (Column 15)

You use this field to specify the file type for each file in your program. The entry you
make in this field in conjunction with the entry in the file designation field (column 16)
tells how you want this file used in your program. Entries and instructions on file use
are summarized in Table 5—1, which follows the description of the file designation field
(5.2.3). A file can be a combined file, a display file, an input file, an output file, or an
update file. You specify the file type by entering a letter in this field:

C Specifies a combined file
D Specifies a display file

| Specifies an input file

O Specifies an output file
U Specifies an update file

A combined file is used for both input and output. It can only be a communications file,
a diskette, a workstation terminal, or a card file that resides on a card punch device that
contains the prepunch read feature. This specification must not be used for IMS action
programs.

A display file contains data for display on the system console. The system operator may
modify the displayed data by making a reply. This specification must not be used for IMS
action programs.

An input file contains data records, a record address file, an array file, a table file, or a tag
file (a file created by using the ADDROUT option of the sort/merge).

An output file is any data, array, or table file that is written, punched, or printed during the
execution of the program.

An update file is a disk file containing records that may be retrieved, updated, and written
back on the file in locations from which they were read. The updating process must not
alter the record characteristics in any way. The field length, record length, and field
location must remain the same. When an update file is used, data can only be updated at
detail time, except in the case of data from a chained update file. This file can be updated
at either detail or total time. The file name of the update file must be specified on both the
input and output format specifications forms. Only those fields that are to be updated
should be specified on the output format specifications form.

When you write your program, you can list files of different types in any order. You
must have at least one output file (output, combined, or update). You can use a
maximum of 20 files in your program; however, there are specific restrictions on how

many files can be used to perform certain functions. These restrictions are shown in
Table 5-1.
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5.2.3. File Designation (Column 16)

You use this field to specify the function of each input, combined, and update file in your
program. lf you use a display or output file, this field must be left blank. The entry you

make in this field in conjunction with the entry in the file type field (column 15) tells how
you want this file used in your program.

These entries and how files may be used are summarized in Table 5-1.

Table 5—1. File Use

. File .

CF:Ie Ty;;es Designation File Use M:fx;:'::::‘AT:gwb:r

(Column 18) | coumn 16) e

| (input) P Primary file 1

or

C {(combined) S Secondary file with matching fields 8

or

U {update) S Secondary file without matching fields 18
D Demand fite 18

I (input) R Record address or tag file 1

I {input) C Chained file using input chaining (C1—C9) 9

or

U (update)

1 {input) C Chained file using CHAIN operation 18

or

U (update)

or

O (output)

| (input) T Table or array file 18

or

C (combined)

D (display} Blank Console input/output file 1

O (output) Blank Report files 8
Blank Other output files 18
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A file can be a chained file, a demand file, a primary file, a record address or tag file, a
secondary file, or a table or array file. You specify the file designation by entering a letter
in this field.

C Specifies a chained file

D Specifies a demand file

P Specifies a primary file

R  Specifies a record address or tag file
S Specifies a secondary file

T  Specifies a table or array file

A chained file is an indexed sequential file that is processed randomly. It may be an input
or update file processed by input chaining indicators (C1 through C9) specified on the
input format specifications form or by a CHAIN operation on the calculation specifications
form, or a direct file that is being created using the CHAIN operation.

A demand file is a file processed by a READ operation on the calculation specifications
form. It can be an input, combined, or update file.

A primary file is the main file that records are read from during program execution.
When you have more than one input file in your program (multifile processing), the
primary file controls the order in which the records are selected for processing. If you
don’t specify a primary file, the first secondary file is assumed primary. If there are no
primary or secondary files, you are responsible for terminating your program by setting
on the LR indicator.

NOTE:

If you choose a workstation, you can designate it as a primary file or a demand file. If you
designate a workstation file as a primary file, secondary files are prohibited. If you
designate a workstation file as a demand file, a primary file is not required.

A record address file supplies the parameters that control how an indexed sequential or
direct file is processed. This file contains upper and lower address limits when only a
certain portion of an indexed sequential file is to be processed (sequential processing
between limits), or it contains record keys when the file is to be processed randomly. For a
direct file, the record address file contains relative record numbers. '

A tag file supplies the required processing sequence for a sequential disk file that is to be
processed randomly. You use the ADDROUT option of sort/merge to create a tag file. The
tag file is made up of the addresses of the records on the sequential file. The order that
the addresses are written on the tag file determines how the records on the sequential file
are selected for processing.
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A secondary file is any file except the primary file when multifile processing is involved.
Secondary files are processed in the order that they appear on this form.

A table or array file is a file that contains table or array records. Make an entry in this field
only for a table or array that is loaded at execution time. You do not make an entry if a
table or array is to be loaded at compilation time or written on an output file. For an IMS
action program, a table or array file may not be a SAM file; however, it may be a
sequential, nonindexed IRAM file.

When you write your program, you can only have one record address or tag file in your
program and this file must also be defined on the file extension specifications form. If you
use an input chaining file (C1 through C9 chaining) or table or array files at execution
time, these files must also be defined on the file extension specifications form.

5.2.4. End of File (Column 17)

You use this field to specify which input, combined, or update file is to be completely
processed before the last record indicator, LR, is turned on. The file must be used as a
primary, secondary, or record address file. If the file is a display file, output file, table file,
or array file, this field must be left blank.

If you leave this field blank for all files, all the records in each file are processed before the
LR indicator is turned on. If it is not blank for all files, all the records from this file may or
may not be processed before the LR indicator is turned on.

If you enter an E in this field, all the records in this file are processed before the LR
indicator is turned on.

if you specify an E for only one file, the LR indicator is turned on when all the records
from this file have been processed, regardless of whether all records in the other files in
the program have been processed.

if you specify E for more than one file, the last record indicator is turned on when all
records from these files have been processed.

If you specify E for all files, this is the same as leaving this field blank for all files.

5.2.5. Sequence (Column 18)

You use this field to specify the sequence of the data records within an input, combined,
or update file when you want RPG Il to check the sequence of the data records in a file or
when you want to process more than one file using the matching records technique. If you
make an entry in this field, you must make a matching field entry in columns 61 and 62 of

the input format specifications form for each input field that contains sequencing
information.
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If you specify matching field entries for only one file, RPG Il will check the sequence of the
records in that file.

If you specify matching field entries for more than one file, RPG Il will check the sequence .
of the records in each file and process the files, using the matching records technique. in
this case, you do not have to make a sequence entry for each file because RPG Il assumes
that the sequence entry for the first file that has matching fields applies to all files. If you
make a sequence entry for the other files, these entries must be the same as for the first
file. If they are not, the sequence for the first file applies.

If the matching fields are in ascending order, leave this field blank or enter an A in it. If
the matching fields are in descending order, enter a D in this field.

Sequence checking is not performed in the IBM System/3 mode if this field is left blank.

This field must be blank for demand, output, record address and display files, and for any
file processed randomly.

5.2.6. File Format (Column 19)

You use this field to specify format of the data records on a file. All records on a file can
be the same or variable in length. If they are the same length, the file contains fixed-
length records. If the records vary in length, the file contains variable-length records. This
field is used in conjunction with the entries in the block length field (columns 20 through
23) and the record length field (columns 24 through 27).

If all the records in the file are the same length or the file is a table, array, workstation
terminal, or special file, enter an F in this field. F must be specified for all disk files in the
IBM System/3 mode.

If the records vary in length or the file is a line counter file, enter a V in this field.

If the file contains variable-length ASCIl (American Standard Code for Information
Interchange) records, enter a D in this field.

An entry is not required for card, printer, display, or direct files.

5.2.7. Block Length (Columns 20 through 23)

You use this field to specify the number of data characters contained in each block in a
blocked file (a file where the data records are grouped into blocks containing two or more
records). The entries in this field are used in conjunction with the entries in the file format
field (column 19) and the record length field (columns 24 through 27). These entries are
summarized in Table 5-2, which follows the description of record length (5.2.8). If the file
is an unblocked file, leave this field blank.
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If the file is a blocked file, enter the logical number of data characters (bytes) in the block
in this field. The entry must be right-justified; leading zeros may be omitted. The allowable
biock length ranges for the devices that blocked files can be stored on or written on are:

Minimum Maximum
Block Block
Device Length Length
UNISERVO VI-C or 10
Magnetic Tape Subsystem 18 8191
UNISERVO 12/16 or 20
Magnetic Tape Subsystem 18 9999
8411 disk subsystem 6 3618
8413 diskette subsystem 1 1023
8414 disk subsystem 6 7287
8415 disk subsystem 6 9999
8416 disk subsystem 6 9999
8417 disk subsystem 6 9999
8418 disk subsystem 6 9999
8419 disk subsystem 6 9999
8424 disk subsystem 6 9999
8425 disk subsystem 6 9999
8430 disk subsystem 6 9999
8433 disk subsystem 6 9999
0768 printer subsystem 3 132
0770 printer subsystem 3 132 or 160*
0773 printer subsystem 3 120, 132* or 144*
0776 printer subsystem 3 120 or 136*
0778 printer subsystem 3 120 or 136*

*Requires a printer subsystem equipped with special features
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If your file is a fixed-format file on tape or disk, the block length must be a multiple of the
logical record length. If it is not, the block length will be automatically increased to the
nearest multiple. If it is a variable format file, the block length must be equal to or greater
than the logical record length.

When using a console, workstation terminal, or special file, this field must be left blank.
At compilation time, RPG Il adjusts the block length specified in columns 20 through 23 to
allow space for data management block and record descriptors. The adjustments are based

on the following formulas.

s Tape and Nonindexed Sequential Disk Files

- Fixed format files b=nr
- Line counter files b=r+9if | =r or unblocked
b=1+4ifl#r
- Other variable format files b =r + 8 if | = r or unblocked
b=1+4ifl#r
= indexed Disk Files
- Fixed format files b=2+ n (rtb)
- Variable format files b=r+9if | =r or unblocked
b=14+2ifl#r
where:
b
Is total number of physical bytes required for data and control fields per
block.
n

Is number of records per block.

Is logical record length specified in columns 24 through 27.

Is logical block length specified in columns 20 through 23.

In the IBM System/3 mode, the block length does not affect the way records are written
on a disk file. Its function is to specify the amount of main storage to use for the
input/output area.

For IMS action programs, a block length specification will be ignored. However, a block
length must be specified during IMS configuration.
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5.2.8. Record Length (Columns 24 through 27)

You use this field to specify the number of data characters in each record in a file. The
entries in this field are used in conjunction with the entries in the file format field (column
19) and the block length field (columns 20 through 23). These entries are summarized in
Table 5-2.

If the file is other than a tape file, disk file, workstation file, or a file stored on or to be
written on a user-supported device, you can leave this field blank, and the default record
length for the device is assumed.

If the file is a tape file, disk file, workstation file, or a file stored on or to be written on a
user-supported device, or if you do not want the default record length assumed, you must
enter the logical number of characters (bytes) in a record in this field. The entry must be
right-justified; leading zeros may be omitted. The allowable record length ranges for the
various devices are:

Maximum Default
Device Record Length Record Length
0716, 0717, or 0719 80 80
card reader subsystem
0716, 0717, or 0719 51 51
card reader subsystem
with 51-column read feature
0716, 0717, or 0719 66 66
card reader subsystem with
66-column read feature
0716 card reader 96 80
subsystem with 96-column
read feature
0768 printer subsystem 132 120
0770 printer subsystem 132 or 160* 120
0773 printer subsystem 120, 132*, or 144* 120
0776 printer subsystem 120 or 136* 120
0778 printer subsystem 120 or 136* 120
UNISCOPE 100 60 60

Display Terminal (system console)

*Requires a printer subsystem equipped with special features
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Maximum Default

Device Record Length Record Length
UNISERVO VI-C or 10 8191 246
Magnetic Tape Subsystem
UNISERVO 12/16 or 20 9999 246
Magnetic Tape Subsystem
8411 disk subsystem 3618 -
8413 diskette subsystem 128 80
8414 disk subsystem 7287 -
8415 disk subsystem 9999 -
8416 disk subsystem 9999 -
8418 disk subsystem 9999 -
8424 disk subsystem 9999 -
8425 disk subsystem 9999 -
8430 disk subsystem 9999 -
8433 disk subsystem 9999 -
User-supported device 9999 -
(SPECIAL)
Workstation terminal 1920 -

If the lines on a printed report are not longer than 120 characters, you should specify that
you want your report file written in device-independent format. By doing this, your
program can use any type of printer subsystem that is available at execution time. If you
want a report file written in this format, you must specify a record length of 120
characters or less in this field and specify that any printer subsystem can be used in the
job control stream device assignment statements for your program.

The entry you make in this field is used by RPG Il to calculate the actual record length
according to the formulas that follow. The actual record length is the sum of the data
characters in the record and any required control fields. These control fields are present in
all files that are created using OS/3 data management; that is, the control fields are
present in your input files, and they will be included in your output files.



UP-8067 Rev. 6 SPERRY UNIVAC 0S/3

RPG Il

The RPG Il actual record length calculation formulas are:
®  Tape and Nonindexed Sequential Disk Files

-  Fixed format files r=>ob
- Line counter files r=b+5

- Other variable format files r = b + 4

] Indexed Disk Files

-  Fixed format files r=b+5
- Variable format files r=b+7
where:
r
Is actual record length.
b

Is logical record length specified in columns 24 through 27.

Table 5—2. Summary of File Format, Block Length, and Record Length Entries

Entries

Record Format Column 19

File Format Block Length

Coiumns 20 through 23

Columns 24 through 27
Record Length

Fixed, unblocked F Blank or same as Required
record length

Fixed, blocked F Required Required

Variable, unblocked \% Blank or same as Required
record length

Variable, blocked \" Required Required

Variable, ASCI D Required Required
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5.2.9. File Processing Mode (Column 28)

You use this field to specify the file processing mode for a disk file. If the file is a card or
tape file, this field must be left blank. The entries in this field are used in conjunction with
the entries in the record address type field (column 31) and the file organization field
(column 32). These entries are summarized in Table 5-3, which follows the description of
file organization (5.2.12). if the file is a sequential file, indexed file, or direct file that is
processed sequentially or a record address or tag file, leave this field blank. This field is
left blank for record address or tag files because these are sequential files that are
processed sequentially. This field should also be left blank if the file is a sequential,
indexed, or direct file that is processed consecutively in the IBM System/3 mode.

Enter an L in this field if the file is an indexed file that is processed sequentially between
limits by using a record address file to supply the upper and lower limits or by using a
SETLL operation to supply the lower limit.

Enter an R in this field if the file is an indexed file that is processed randomly by using a
record address file, a chaining file, a tag file, or the CHAIN or REFER operation. You also
use R if the file is a sequential file that is processed randomly using a tag file, or if it is
a direct file that is processed randomly by using the CHAIN operation to supply relative
record numbers, or if you are creating a direct file with relative record numbers supplied
with the CHAIN operation.

5.2.10. Key or Record Address Field Length (Columns 29 and 30)

You use this field to specify the length of the entries in a record address or tag file, or the
length of the key field when the record address type (column 31) is specified as
alphanumeric (A) or packed decimal (P).

The minimum key length for an indexed file is 3.

The minimum key length for a MIRAM file is 1.

The maximum key length for IRAM, MIRAM, and IBM System/3 mode files is 80.

If the file is a tag file, 10 must be entered in this field.

The entry in this field must be right-justified; leading zeros may be omitted.

5.2.11. Record Address Type (Column 31)

You use this field to specify how data records are retrieved from a file. The entries in this
field are used in conjunction with the entries in the file processing mode field (column 28)
and the file organization field (column 32). These entries are summarized in Table 5-3.
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Data records can be retrieved sequentially, by record key, by record address, or by
relative record number. If data records are retrieved sequentially, they are retrieved in
the order they appear on the file; that is, the first record on the file is the first one
retrieved and so on. If the data records are retrieved by record key, the record keys are
supplied by a record address file, chaining file, or the CHAIN or REFER operation, and
the records are retrieved randomly from the data file based on the record keys that are
supplied. If data records are retrieved by record address, the record addresses are
supplied by a tag file, and the records are retrieved from the data file based on the
record addresses that are supplied. If the data records are retrieved by relative record
number (the position of the record relative to the beginning of the file), the relative
record numbers are supplied by the CHAIN operation and the data records are retrieved
based on the relative record numbers that are supplied.

If the data records are retrieved sequentially, leave this field blank. This entry is not
required for a sequential file. If any other entry is made for a sequential file, it is treated
as if it were a blank. When your program is executed in the IBM System/3 mode, indexed
files are processed consecutively.

If the data records are retrieved by alphanumeric keys, enter an A in this field. This entry
can be used only for an indexed file.

If the data records are retrieved by a tag file, enter an | in this field. This entry is also
interpreted in this way when your program is executed in the SPERRY UNIVAC
9200/9300 mode, IBM 360/20 mode, or IBM System/3 mode.

If your program is executed in the SPERRY UNIVAC 9200/9300 mode, a K in this field is
interpreted the same as if it were an A. If your program is executed in the 0S/3 mode,
this entry is interpreted as if it were a P.

If the data records are retrieved by packed decimal key, enter a P in this field. This entry
can be used only for an indexed file.

If the data records are retrieved by relative record number, enter an R in this field.

5.2.12. File Organization (Column 32)

You use this field to specify how a file is organized and how many input/output areas you
want assigned to that file. A file can be a sequential file with one or two input/output
areas, an indexed file with one or two input/output areas, a direct file, or a tag file. The
entries in this field are used in conjunction with the file processing mode field (column 28)
and the record address type field (column 31). These entries are summarized in Table 5-3.

If the file is a sequential file or record address file, leave this field blank. This field must
also be left blank if the file is a combined table, array, or special file or if the file is a card
input or output file and you want to use stacker selection.
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Table 5-3. Summary of File Processing Mode, Record Address Type, and File Organization Column Entries

Column Entries

File Retrieval 28 31 32
File Record File
Processing Address | Organization
Mode Type
Tag (ADDROUT) file Blank Blank T
Sequential file processing
Sequentially or record address file Blank Blank Blank
Sequentially with additional 1/O areas requested Blank Blank 2
Randomly by using tag (ADDROUT) file to supply addresses R I D
Indexed file processing
Sequentially Blank A or P |
Sequentially with additional 1/O areas requested (ISAM files only) Blank A orP X
Sequentially between limits by using record address (RA)
file or SETL operation to supply upper and lower limits L AorP |
Sequentially between limits by using record address (RA) file L A orP X
or SETL operation to supply upper and lower limits
with additional {/0O areas requested (ISAM files only)
Randomly by using a record address (RA) file, C1 to C9 R AorP [
chaining, or CHAIN or REFER operation code
Direct file processing
Randomly by relative record numbers supplied with R R D
CHAIN operation
IBM System/3 mode
Tag (ADDROUT) file Blank ] T
Sequential file processed randomly by using a tag R | Blank
(ADDROUT) file to supply addresses
Indexed file processed randomly by a tag (ADDROUT) file R | |
Direct file processéd randomly by relative record number R Blank Blank
File processed consecutively Blank Blank Blank
SPERRY UNIVAC 9200/9300 mode
Indexed file processed sequentially between limits by L K
using a record address (RA) file to supply upper
and lower limits

A

4
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If the file is a sequential file and you want two input/output areas assigned to the file,
enter a 2 in this field. If 1 or 3 through 9 is specified, it is treated as if 2 were specified. If
the file is a card input or output file and you enter 2 in this field, you cannot use the
stacker selection. If the file is a nonsequential file and you enter a 2 in this field, the entry
is ignored.

If the file is an indexed file, enter an | in this field.

If the file is a direct file or a sequential file processed randomly by using a tag (ADDROUT)
file to supply addresses, enter a D in this field.

If the file is a tag file, enter a T in this field.

If the file is an indexed file and you want two input/output areas assigned to the file,
enter an X in this field. This is allowed only for ISAM files. It is not allowed in |BM
System/3 or System/34 mode, or for IRAM or MIRAM files.

For IMS action programs, a tag (ADDROUT) or a record address file may not be a SAM
file. However, either file may be a nonindexed, sequential IRAM file. Tape or disk input
files may not be sequential access (SAM) files; they may be nonindexed, sequential
IRAM files.

Additional 1/O areas may not be specified for an IMS action program. They must be
specified, however, during IMS configuration.

5.2.13. Overflow Indicator (Columns 33 and 34)

You use this field to specify a unique overflow indicator for a printer or line counter file.
The indicator that you specify will be set on when page overflow occurs during the
printing of the file. This field must be left blank for all files other than printer or line
counter files. The entries in this field are used in conjunction with the entries in the
output indicators fields (columns 23 through 31) on the output format specifications form.
These entries control the printing of heading information and any associated processing
when page overflow occurs. The interaction of these entries is summarized in Table 5-4.
You specify the overflow indicator by specifying two letters in this field. You can use OA
through OG, or OV. If you have more than one printer or line counter file in your program,
you must specify a different overflow indicator for each file. If you do not specify an
overflow indicator for a printer or line counter file, an automatic skip to the top of the next
page occurs when overflow is detected. OF is assumed as the overflow indicator if your
program is a SPERRY UNIVAC 9200/9300 program.
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Table 5—4. Summary of Interaction between the Overflow and Output Indicators

Entries
File Description Output Format Action
Specifications Form, Specifications Form,
Columns 33 and 34 | Columns 23 through 31
{Overflow indicator) {Output Indicator)
Blank Blank Automatic skip to the top of the next page when
the overflow condition occurs
Blank OA—OG, or OV An error will be noted at compilation time. An
automatic skip will be made to the top of the next
page when the overflow condition occurs.
OA—0G, oV Same entry as on Sets overflow indicator on and performs overflow
file description processing
specifications form
OA—OG, OV Blank Sets overflow indicator on and continues printing
{overflow processing is ignored) without skipping
to the top of the next page

5.2.14. Key Field Starting Location (Columns 35 through 38)

You use this field to specify the starting location of the key field in the data records on an
indexed file. This entry can range from 0001 through 9999. The entry must be right-
justified; leading zeros may be omitted. If the file is an indexed file, you must make an
entry in this field.

5.2.15. Extension or Line Counter Code (Column 39)

You use this field to indicate to the RPG Il compiler that additional information concerning
this file is provided on the file extension specifications form or the line counter
specifications form.

If the file is a table or array file loaded at execution time, a chaining file, or a record
address file, you must enter an E in this field. The E indicates that additional information
concerning the file will be found on the file extension specifications form.

if the file is a line counter file (a print image file that is to be stored on tape or disk), you
must enter an L in this field.

5.2.16. Device {Columns 40 through 46)

You use this field to specify the type of input/output device that each file in your program

resides on or is to be written on. The names that you use to specify the various types of
input/output devices are shown in Table 5-5.
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Table 5—5. Summary of Device Field Entries

Entry
SPERRY UNIVAC | SPERRY UNIVAC 32%";'20 s '?M /3 "‘"g" Output
0S/3 Mode | 9200/300 Mode ystem evices
Mode Mode
CTLRDR* Job control stream reader
READER* READER READO1, " READO1 Series 90: 0716 or 0717 card
2501 MFCU1 reader
System 80: 0719 card reader
STUBS1 0716, 0717, or 0719 card reader
with 51-column read feature
STUB66 0716, 0717, or 0719 card reader
with 66-column read feature
PUNCH* PUNCH PUNCH20, READ42 Series 90: 0604 or 0605 card
ROWPNCH PUNCHA42, MFCU1 punch
READA40, MFCU2 System 80: 0608 card punch
READA42, MFCM1
MFCM1 MFCM2
CRP* CRP,RRP CRP20 READ42 Series 90: 0604 or 0605 card
READ20 MFCU2 punch with prepunch read
READA40, MFCU1 feature, or 8413 diskette
READ42, MFCM1 subsystem
MFCM1, MFCM2 System 80: 0608 card punch
MFCM2
PRINTER* PRINT16, PRINTER, PRINTER Series 90: 0768, 0770, 0773,
PRINT48, PRINTLF, PRINTR2 0776, or 0778 printer *
PRINT63, PRINTUF, PRINT84 |
PRINTDR System 80: 0776 or 0789 printer ‘
TAPE TAPE, TAPE TAPE Series 90: UNISERVO V1-C, |
TAPE?7 UNISERVO 12/16, UNISERVO 10,
UNISERVO 14, or UNISERVO 20
magnetic tape subsystem
DISC DISC DISK, DISK Series 90: 8411, 8414, 8415,
DISK DISK11, DISK40 8416, 8418, 8424, 8425, 8430, or
DISK11F, DISK45 8433 disk
DISK14 System 80: 8417 or 8419 disk
DISCVS Series 90: 8411, 8414, or 8430 disk
DISKET DISKET DISKET DISKET Series 90: 8413 diskette subsystem
System 80: 8420 or 8422 diskette
subsystem
CONSOLE* CONSOLE UNISCOPE 100 display terminal or
CRT77 workstation
REMOTE BSCA Remote communications terminal
SPECIAL SPECIAL Any user-supported input/output
device
WORKSTN WORKSTN WORKSTN WORKSTN SPERRY UNIVAC 3560 or 3561
workstation

*These devices may not be specified for an IMS aétion program.
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The entry in this field must be left-justified. Devices tnat are vaua tor one mode are valid
for every mode. For example, READO1 is valid for the OS/3 mode.

If you have a disk file and you use a variable sector disk whose sector sizes are not 256-
byte multiples, you may specify DISCVS in this field. If you do not, the block size will be
increased to the next highest 256-byte multiple.

To access a data set label diskette with RPG, specify DISKET in the device field. To
access a format label diskette, specify DISK in this field. For instructions on how to
prepare diskettes for information on the job control to be used with diskettes, refer to
consolidated data management concepts and facilities, UP-9978 (current version).

If CONSOLE is specified and the file is specified as a display file (D in column 15), the
DSPLY operation mut be used in conjunction with this file. Note that only those
characters in the basic UNISCOPE 100 display terminal character set will be displayed
and that nondisplayable characters in an output record will be displayed as blanks. The
internal representation of the nondisplayable characters remains unchanged.

If CONSOLE is specified and the file is specified as an input file (I in column 15), this will
allow you to enter input records via the system console. If this is done, the following
message is displayed with the appropriate job message identification number.

RPGIl REQUESTS INPUT FOR file name

Input records can then be entered via the system console beginning with the
appropriate job identification number. If the first typed character is a space, the system
assumes it is a separator character and it is not passed to the program.

The records that are entered will be treated as any other input records. Each character
must be typed in. The characters must be typed in as you would punch a<ard; that is, the
fields of the record must be left- or right-justified as required and you must space where
blanks are required in the record. When all of the characters in the record have been
typed in, press the TRANSMIT key. If more characters have been typed in than are
specified in columns 24 through 27, the excess characters are truncated.

if you specify CONSOLE and also enter the CONSOLE=filename parameter in the
// PARAM job control statement, the operator can enter input to an executing
RPG |l program from a workstation in a manner that is compatible with the IBM
System/32 and IBM System/34. Workstation prompts generated from the field name
on the input format specifications form prompt the operator to enter the data. See
13.16 for more information on interactive data entry.

Except for table or array files, CTLRDR can only be specified once in a program.

if a 0605 card punch subsystem is used, the record length for a punch output file must be
an even number.

When you choose a workstation terminal, the nature of data is determined by screen
formats that you create. For example, if you want to add a new employee to a payroll
program, you call up the payroll format, which might display NAME:, followed by 20
dots, and EMPLOYEE NUMBER:, followed by six dots. You write the employee’s name
and number over the dots. For details on creating formats, see the screen format
services concepts and facilities, UP-8802 (current version).
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5.2.17. Labels (Column 53)

You can use this field to specify the type of labels on tape or disk files and how you want
them processed. A tape or disk file can be unlabeled, can contain standard labels followed
by user labels, can contain nonstandard labels, or can contain standard labels. If the file is
unlabeled or SPECIAL is specified in columns 40 through 46, leave this field blank.

If the file contains standard labels followed by user labels, enter an E in this field. RPG I
processes the standard labels and then transfers control to the external label processing
routine you have supplied. The name of your label processing routine must be entered in
columns 54 through 59, and you must include this routine in your program at link-edit
time. You must supply a label processing routine if the file is an output file. If it is an input
file and you do not want to process the user labels, you do not have to supply a label
processing routine.

if the file contains nonstandard labels, enter an N in this field. RPG Il immediately
transfers control to the external label processing routine you have supplied. The name of
your label processing routine must be entered in columns 54 through 57, and you must
include this routine in your program at link-edit time. You must supply a label processing
routine if the file is an output file. If it is an input file and the labels are separated from
the data by a tape mark, you do not have to supply a label processing routine.

If the file contains standard labels, enter an S in this field.

This field is ignored for IMS action programs.

5.2.18. Continuation Lines (Columns 53 through 69)

You use these fields to indicate that the tape file defined on the preceding line is an
ASCII file and to provide additional information about the file.

For IBM System/3 mode or MIRAM files, these fields are also used to provide an

additional amount of main storage for the index buffer of the indexed disk file defined
on the preceding line.

For workstation files, the continuation line is used to name the field that contains the
workstation identification or to handle multiple workstations and workstation error
processing.

For multikey MIRAM files (both background and IMS action programs), the continuation
line is used to specify the complete key structure of an existing or new file.

For MIRAM file sharing, the continuation line specifies a file sharing environment for the
file.

For MIRAM files, the continuation line supports record control bytes.

The entries in these fields are summarized in Table 5-6.
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Table 5—6. Summary of Continuation Line Entries
Entries
Type of
y::"e Continuation Option Entry Entry Ent Ent
‘ Line Indicator {Columns 54 {Columns 60 (Columns 66 i i
(Column 68) | (Column 69)
{Column 53) through 59) through 65) and 67)
ASCIH K ASCII Blank Blank Blank Blank
input or output
tape file
ASCII K ASCI Blank (Line 1) Blank Blank Blank
input file
with block K BUFOFF 0-99 (Line 2) Blank Blank Blank
prefix
IBM System/3 K INDEX 1-9 Blank Blank Blank
mode or MIRAM
disk file with
index buffer
Workstation K 1D fieldname Blank Blank Blank
K NUM 1-99* Blank Blank Blank
K SAVDS data structure Blank Blank Blank
name
K INFDS data structure Blank Blank Blank
name
K IND 1-99 Blank Blank Blank
K INFSR subroutine name Blank Blank Blank
Multikey K KEY 1-KEY5 starting location 1-80 Blank Blank
MIRAM file or or
D Cc
Multikey K KEY 1-KEY5 starting location 1-80 Blank Blank,
MIRAM file or P, or
action program D D
MIRAM file K ACCESS EXC,EXCR, Biank Blank Blank
sharing SRD,SRDO,
SADD
MIRAM file K RCB Blank Blank Blank Blank

If the ID field is not used, the number may range from 1 to 255.
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5.2.18.1. Continuation Line Indicator {(Column 53)

You use this field to indicate whether or not this line is a continuation line. If this is not a
continuation line, leave this field blank.

If this is a continuation line, enter a K in this field. When you specify a continuation line,
columns 7 through 52 must be blank, the option field (columns 54 through 59) must
contain an entry, and the entry fields (columns 60 through 69) may require an entry.

If you are dealing with a tape file, one or two continuation lines may be specified.

5.2.18.2. Option (Columns 54 through 59)

You use this field to specify ASCIl tape files. For IBM System/3 mode or MIRAM files,
this field is used to specify that an additional amount of main storage is required for the
index buffer of an indexed file. If you are dealing with an ASCIl| tape input or output
tape file, enter ASCII in this field. If an input file contains a block prefix, you must enter
BUFOFF in this field on a second continuation line and this line must immediately follow
the first continuation line. The second continuation line must also specify the length of
the block prefix in the entry field (columns 60 through 75).

if you are dealing with an indexed disk file (IBM System/3 mode only) that requires
additional main storage for the index buffer, enter INDEX in this field and specify the
required amount of additional main storage in the entry field (columns 60 through 65).

If you are dealing with workstation files, you can use any or all of the following six
options.

] 1D
For the identification continuation line.
= NUM

For the maximum number of workstations that can be attached to the file at the same
time. It is required for the SAVDS and IND options.

s SAVDS

For the data structure saved and restored for each workstation attached to the file. it
requires the NUM option.

] INFDS
For the data structure that contains the identification of the error that occurred and

the workstation operation that caused the error. It provides status and record
information to the program.
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= IND

For the number of indicators saved and restored for each workstation attached to the
file. It requires the NUM option.

n INFSR

For the user-written calculation subroutine that receives control when a workstation
error occurs during a NEXT, READ, primary input, EXCPT, or normal cycle output.

If you are dealing with multikey MIRAM files, enter KEYn, where n is a number from 1
through 5. These entries must be in sequence, and complete, on successive source
statements. For example, if the file has three keys, you must specify KEY1, KEYZ2, and
KEY3 in that order.

If you are dealing with MIRAM file sharing, enter ACCESS.

If you are dealing with MIRAM files containing a record control byte, enter RCB. Once a
file is created with a record control byte, the RCB continuation statement must always
be specified for the file.

5.2.18.3. Entry (Columns 60 through 65)

You use this field to specify the length of the block prefix for ASCII tape input files. In the
IBM System/3 mode, this field is used to specify the amount of additional main storage
required for the index buffer of an indexed file.

If you are dealing with an ASCII tape input file that has a block prefix (BUFOFF specified in
columns 54 through 59), enter the length of the block prefix in this field. This entry must
be right-justified and may range from O to 99. If the ASCII tape input file is a variable-
blocked or variable-unblocked file, enter O or 4 in this field.

If you are dealing with an indexed file (IBM System/3 mode or MIRAM) that requires
additional main storage for the index buffer (INDEX specified in columns 54 through 59},
enter the amount of main storage in this field. This entry must be right-justified and may
range from 1 to 9. The entry represents the number of 256-byte increments of main
storage that are required. If INDEX is used when creating the file, it must be used in
each job that accesses it. '

When dealing with workstation files:

= |f you entered ID in columns 54 through 59, then enter the name of a 2-character
alphanumeric field for the workstation identification continuation line. The ID field is
updated whenever a record is read from the WORKSTN file. The ID field contains a
number (starting from 01) that identifies the workstation.

s If you entered NUM in columns 54 through 59, then enter the maximum number of
workstations (right-justified) that can be attached to the file at the same time. The
number may range from 1 to 99. If the ID field is not used, the number may range
from 1 to 255. If you don’t specify a number, 1 is the default. If this number is
exceeded at execution time, an error message is issued and the program
terminates.
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m If you entered SAVDS in columns 54 through 59, then enter the name of the data
structure to be saved and restored for each workstation attached to the file. If you
didn’t specify the SAVDS option or if you specified 1 for the NUM option, no
saving and restoring is done.

u If you entered INFDS in columns 54 through 59, then enter the name of the data
structure that contains the identification of the error that occurred and the
workstation operation that caused the error. The information in the data structure is
updated for each workstation operation. If you didn't specify the INFDS option, the
information is not available to the program.

You define the INFDS data structure on the input format specification form. Make
sure the name on the input form matches the name you specify here. Also, on the
input specifications form, you must enter a special reserved word (left-justified in
columns 44 through 50) that identifies the location of self-defining subfields
containing the status information. You must also assign field names (columns 53

through 58) on the input form to each reserved word to reference the subfields. (See
6.3.2)

m If you entered IND in columns 54 through 59, then enter the number of indicators
to be saved and restored for each workstation attached to the file. All indicators
from O1 up to and including the indicator you specify are swapped. The number
may range from 1 to 99. Indicator swapping isn’'t done if you didn't specify the IND
option or if you specified 1 for NUM.

For the SAVDS and IND options, only the copy of the indicators and data structure
for the workstation from which the last input was read is available. The copy that
is available changes every time there is an input operation. The current copy in the
program is written to the save area for the workstation from which the last input
was read. The copy in the save area for the workstation being read is then written
to the program area. The workstation save areas are initialized with the values in
the program areas at the time the first workstation connects.

When a data structure contains numeric subfields that redefine a result field, the
subfields must be initialized to numeric values before you use them in any
calculation operations. When you use the SAVDS option, these fields must be
initialized when each workstation connects instead of just once during the cycle.
One way to do this is to condition the initializing statements with the indicator
identifying the initial blank screen.

= If you entered INFSR in columns 54 through 59, then enter the name of a user-
written calculation subroutine that receives control when a workstation error occurs
during a NEXT, READ, primary input, EXCPT, or a normal cycle output operation. If
you didn’t specify the INFSR option, RPG |l handles error recovery.

Specify the INFSR subroutine on the calculations specifications form. It can perform
any function that is normally allowed in a subroutine. Make sure the name in factor 1
of the BEGSR operation on the calculations form matches the name you specify here.
You can optionally specify a factor 2 entry in the ENDSR operation that indicates a
point to which control is returned. (See 7.3.2.44)
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’ If you are dealing with multikey MIRAM files, enter the starting location of the key field
in the data record. This number must be right-justified.

If you are dealing with MIRAM file sharing, enter one of the following file sharing
environments (left-justified).

n EXC

Indicates an exclusive environment. This is the default if you didn’t specify ACCESS
in columns 54 through 59. While you are using the file, your program can read
from or write to it but no other program can access it.

m  EXCR

Indicates an environment where your program can read from or write to the file but
other programs can also read from it.

[ SRD

Indicates an environment where your program can read from the file but other
programs can read from or write to it. You can only specify this environment for
input files.

. m  SRDO

Indicates a read-only environment. Your program and other programs can read from
the file but no program can write to it. You can only specify this environment for
input files. '

m SADD

Indicates an environment where both your programs and other programs can read
from or write to the file.

Table 5-7 summarizes the file sharing environment.

Table 5—~7. Summary of File Sharing Environments

Environment Your Program Other Programs
EXC Read/write -
EXCR Read/write Read
SRD Read Read/write
SRDO Read Read
SADD Read/write Read/write
. If you are dealing with MIRAM files containing a record control byte, leave this field

blank.
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5.2.18.4. Key Length (Columns 66 and 67)

You use this field to specify the length of the key field for multikey MIRAM files.

Enter from 1 to 80 for the length of the key field.

5.2.18.5. Duplicate Record (Column 68)
You use this field to specify that duplicate records are allowed for multikey MIRAM files.

If you don’t want duplicate records, leave this field blank. Duplicate records will then result
in an error.

If you want duplicate records, enter D.

You can’t use duplicate records on the key defined as the primary key for IMS action
programs. You must specify duplicate records in the IMS configuration.
5.2.18.6. Change Keys (Column 69)

You use this field to specify that keys are allowed to change during an update for MIRAM
files.

If you don’t want to change keys during update, leave this field blank. Then, a change of
key will cause error processing.

If you want to change keys during update, enter C.

You specify the change key for IMS action programs in the configuration, not in the
continuation line.

You must specify a primary key for IMS action programs with multikey files by entering
aP in column 69. The primary key must be the same as the one defined in the IMS
configuration. You can’t use duplicates or change keys on the primary key.

If you want to use another key besides the primary key for sequential processing, enter

an R in column 69. You can override this specification for random processing by using
the SETK operation.
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5.2.19. Name of Label Exit or Name of User Device Routine (Columns 54 through 59)

You use this field to specify the name of your external label processing routine if you have
specified E or N in column B3, or to specify the name of your external device handling
routine if you specified SPECIAL in columns 40 through 46.

The name you enter in this field can range from one to six alphanumeric or special
characters. This entry must be left-justified. The first character must be alphabetic; the
rest of the characters may be alphabetic or numeric.

If SPECIAL is specified in columns 40 through 46, this entry must specify the name of
your external device handling routine that provides all the required input/output functions
for the nonstandard input/output devices.

If E or N is specified in column 53, this entry must specify the name of your external label
processing routine that provides all the required label processing functions. In either case,
you must include the external routine in your program at link-edit time.

During execution time, the RPG Il input/output interface routine will access the external
user device handling routine. The function of the interface is to determine the required
operation and pass pertinent information to the user routine. The information is supplied
through five registers known as linkage registers. The role of each linkage register is as
follows:
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Register Contents
0 Type of operation to be performed:

O = read a record

4 = write a record

8 = close the file
1 Address of input/output buffer area in the RPG |l program
13 Address of the register save area in the RPG Il program
14 Address of the location in the calling program (object program) to which

control should return after the user routine is executed

15 Address of entry point in your device handling routine. Return code from
your device handling routine:

0 = normal
4 = EOF for input or terminate for output
Other code = terminate the job

It is the responsibility of your device handling routine to open the device the first time it is
called.

5.2.20. Number of Bytes in Main Storage to Be Reserved for Index
(Columns 60 through 65)

You use this field to specify the number of bytes in main storage you want reserved for
the top index of an ISAM file. For IRAM or MIRAM files, use the INDEX continuation
statement. By using this field, you minimize or eliminate the hardware search of the top
index during random retrieval or addition of records to an indexed sequential file, thus
increasing your processing speed.

If you do not want to reserve main storage space for the index or if the file is an
output, input, or update file to be processed sequentially, leave this field blank.

If you want to reserve main storage space for the index, enter the number of bytes in
this field. The minimum number is 256, and the maximum is 32,767. The actual number
of bytes used by a given indexed sequential file for the top index is shown in the
volume table of contents (VTOC) listing for that file. This entry must be right-justified;
leading zeros may be omitted.

For IMS action programs, this field is ignored.
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5.2.21. File Addition/Unordered Load (Column 66)

You use this field to indicate that new records are being added to an existing sequential
output file or indexed input, output, or update file. The new records will be added to the
file in their proper key sequence in relation to the records that the file already contains. In
the IBM System/3 mode this field is also used to indicate that records in unordered key
sequence are to be loaded and an indexed file is to be created with the records in their
proper key sequence. The entry in this field is used in conjunction with the entries in the
file type field (column 15) and columns 16 through 18 of the output format specifications
form. These entries are summarized in Table 5-8. If you are not going to add new records
to the file or load records in unordered key sequence (IBM System/3 mode), leave this
field blank.

If you are going to add new records to the file, enter an A in this field. You should specify
the addition of new records to an existing file only when absolutely necessary, because
this function requires more main storage than any other indexed file function.

If you want to load records in unordered key sequence (IBM System/3 mode only) and
create an indexed file, enter a U in this field. This field is valid only for IRAM files.

When you use this field, you must leave the cylinder overflow space percentage (X10) field
(column 67) blank.

Table 5—8. Summary of File Addition Entries

Entries
File Description Specifications Output Format
Form Specifications Function Performed

(File Type) {File Addition) Form. Columns

Column 15 Column 66 16 Through 18

| {(input) Blank No file addition The existing file is processed without adding new

entry records or updating existing records.

| (input) A ADD New records are added to the existing file without
updating the existing records.

O (output) Blank No file addition A new file is created or an existing sequential file

entry is extended. The extend option must be specified at
job control time.

O (output A ADD New records are added to the existing indexed file or
an existing sequential file is extended. The job control
extend option is not used. RPG Il sets the extend
option.

O (output) U No file addition IBM System/3 mode, IRAM file. Load records in

entry unordered key sequence and create indexed file.

U {(update) Blank No file addition The existing file is processed and updated without

entry adding new records.

U (update) A ADD The existing file is processed, existing records are
updated, and new records are added.
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Examples 1 and 2 demonstrate the specifications necessary for adding to and deleting
from an indexed file.

Example 1:

FILE DESCRIPTION SPECIFICATIONS

FORM FILE TYPE 1 4 PHOUL NG MODE L XTENSION OR LABELS N
TYPE FILE DESIGNATION \EY OH HECORD UINE COUNTER N:’:'fs"‘ 2
END OF FILE ADUHESS $IELD LENGTH cont NAME OF OINMAIES <
o
SEQUENCE HECORD ADDHLSS 1 ¥PL Wl o STORAGE |
PAGE FILE FILE FORMAT FILE ORGANIZATION NOT Zz|  Userpevice | 'OBERESERVED|O
NO. NAME USEL i T FOR 2
LINE - 5 OvERELOW ROUTINE INDE X <
NO 2lalo zivl O inmcaron Lt vict =
HE o| ok | meconn MM CONTINUATION LINES ]
o1 S| LENGTH CENGTH -|at © |keveimo z
olo]e| 22 = -1 & | stanung |2 >
z) e upala 3 -} o w &2
LocATION M OPTION ENTRY i
1213 5{6|7 13paf1sfiefi7{1a|19)20 2324 21|81 Jofar]s2]as b 38} 39|40 46 |ar 52 153| 54 53160 65166 67
/' e OleOU T PUT, Pl k11800, 80 dAL| /| IESK L coa oS s A \

OUTPUT FORMAT SPECIFICATIONS

FORM STACKER SELECT! SPACE SKiP QUTPLT ININCA TORY . vl
TYeE £ FETCH OVERELOW ATAFOUMAT CODES ZEH0 CODES | Acy
et -—4 commas
TYPE WIDIT/E PBUR NEGATIVE VALUE INDICATION | | uoy prep, | BALANCE RE
[ NONE x TOPRINT X
z noNE [ CR PLUS
PAGE HES AN AND fleen N NG 1 ¥ _A ] __YES YES v EDIT D.
NO. LINE HEE < namt 24| vomnion 2y 8 x LYES L MO FIEL
NO FILE wlg] @ | ¥ 2. N sl ¢ S ] YES B Z€
NAME [“ o w . - 212 4 ! o ™ NG NO SUPPI
© o 5 5 - dd outey
DlE]L z Z 2z CAUTO Al neeonn
afjolo z z z HE CONSTANT OR EDIT WORD
1 2]3 sle|7 21308 3 10 (3 ) PEIE £ K KX P R Bl D K R 1] ] mja aifaaay
2.1 4 Jo v olou T PUT, 4DADP 1 ! o/ Lot I [T SO O G S U IS SR O T
k2 B LI L) N 1 ' KE), | I [ R R PR S U S
|
. 4l i 40,30l0] 4 v gl aa | f DAT A i 80 N R OO N A S R a

Line Number Explanation

1 The A in column 66 indicates that new records will be added to the
file.

2 through 4 Output specifications needed for the addition. Note columns 16
through 18 on line 2 contain the word ADD.

NOTE:

A sequential file may be extended by adding records to the end of the file in a similar
manner. In this case, however, there would be no index information in columns 29
through 32 and columns 35 through 38.
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Example 2: .

FILE DESCRIPTION SPECIFICATIONS

FORM FILE TYPE FILE PROCESSING MODE £ XTENSION OR LABEL
TYPE FILE DESIGNATION KEY OR RECORD LINE COUNTER
END OF FILE ADDRESS FIELD LENGTH CODE N,
SEQUENCE RECORD ADDRESS TYPE w (')‘F‘:
PAGE FILE FILE FORMAT FILE ORGANIZATION NOT z US|
NO. | Line NAME - L overriow USED @
NO. Slels zio! © INDICATOR DEVICE 7
g 2 o a BLOCK RECORD XX (4]
3 olS] LENGTH LENGTH R Q | KEY FIELD
JHERHE | [5]E] & | smaenne |
- LOCATION ¥
1 213 Sf6])]7 13141516 |17|18 {19120 23|24 2728129 30]31432|33 34|35 38|39|40 46 147 52153| 4
/- i °|‘lo' A|$|TIEK1 i Al 510 . 80 #A,I 14,*1 W/ IISKl 1 TR N 1§
CALCULATION SPECIFICATIONS
FORM CONDITIONS CALCULATION Rk
TYPE o INDICATORS RESULT FIELD IN
g 3 @ ARl
o I [ Sla[ ]
PAGE 23 AND AND HE o
NO. L,IZE %'Sf FACTOR 1 OPERATION FACTOR 2 NAME LFE':('_;EH % g =3
o (= [ b= ; i L
o N RERRE A
olr 2 z 2 QT iHIGH 3
1 23 sle[7 8]o9fio]i1]|r2fi3|1alisfiehir]is 27|28 32|23 42]a3 aglas  s1]s2|s3]54 s
2L |91 Ofe MSTIKEY, . CHATIWMASTER | |, [ | ?‘9[2
' OUTPUT FORMAT SPECIFICATIONS ¢
|
O e, ] e | ovmrmoceros =\
TYPE WOITIE l I PIBIL/R NEGATIVE VALUE INDICATION | | c
« NONE CR
w AND AND FIELD w A b
P':‘(’;-E LINE § g ¢ NAME 2l POilNT[I)ON —17 R e
NO. FILE wlgf 2 | = ofx N 3 c L
NAME AN O 8] < | = 5 3|2 oureur 4 0 M N
o[r[D[E[L ) E 2 <AUTO Z|2] recoro /
alo z z E i P CONSTANT O
1 213 516)7 145 16[17§1819 20|21 22|23|24|25]26]|27]|28]29}30| 31|32 37]138[39]|4a0 43|44 |45 j
31, o1 Ole STIER | PDEL]| |, 1 0|/ ] TG U O | R B SR | 1¢_L__L_1,,g
Line Number Explanation
1 Records will be deleted from an IMS action program. The U in column
15 indicates that the file is an update file. (Deleted records must be
read first before they are deleted.)
2 The CHAIN operation reads records for possible deletions.
3 The last record read from the file MASTER is deleted. Note columns

16 through 18 contain DEL.
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5.2.22. Cylinder Overflow Space Percentage (X10) (Column 67)
You use this field only when you initially create an indexed file that you intend to add new

records to at a later time. It specifies the percentage of each cylinder that is reserved for
adding new records to the file.

If you are not creating an indexed file that new records are to be added to, leave this field
blank.

If you are creating an indexed file that new records are to be added to, enter 1 through 8
to indicate the percentage, in increments of 10 to each cylinder that is reserved for adding
new records. When you use this field, the file addition field (column 66) must be blank.

This field is not used for IRAM files (IBM System/3 mode).

This field is ignored for IMS action programs.
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5.2.23. Number of Extents (Columns 68 and 69)

You use this field to specify whether the disk file you are creating or processing in the IBM
System/3 mode will have all volumes of the file online (all volumes are mounted), or if it
will have some of the volumes offline (volumes are mounted one at a time).

If you are creating or processing a single volume file or a multivolume with all volumes
online, leave this field blank or enter a 1.

If you are creating or processing a multivolume file with some of the volumes offline, enter
a number ranging from 2 through 50. The entry must be right-justified.

The way a file is created governs the way it is processed; that is, a multivolume file
created with all volumes online must be processed with all volumes online and a file
created with some of the volumes offline must be processed with only one volume online
at a time.

Files created or processed by relative record number must have all volumes online. Files
processed consecutively, indexed sequentially, or randomly by key may be created with all
volumes online or with one volume online at a time.

This field is ignored for IMS action programs.
5.2.24. Tape Rewind Option (Column 70)
You use this field to specify whether a magnetic tape file is to be rewound at initialization

or termination time. The entries for this field are summarized in Table 5-9.

Table 5—8. Summary of Tape Rewind Options

Activity
Entry
Initialization Time Termination Time

R or Rewind without lock Rewind without lock

blank

N No rewind No rewind

U Rewind with lock (Operator Rewind with lock (Operator
intervention will be required intervention will be required
before the file on the tape before the file on the tape
drive can be accessed again.) drive can be accessed again.)

This field is ignored for IMS action programs.
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5.2.25. File Conditioners (Columns 71 and 72)

You use this field to specify an external indicator that controls the opening of an input,
output, update, or combined file. When you specify an external indicator for a file, the
indicator must be set on prior to program execution by a //ASETAUPSI| job control
statement. If this is not done, the file cannot be opened. if you do not want to control the
opening of the file with an external indicator, leave this field blank.

If you do want to control the opening of the file, enter U1 through U8 in this field. We will
cover the use of these external indicators when we discuss how you use indicators in your
program.

This field is ignored for IMS action programs.

5.3. EXAMPLES OF ENTRIES ON THE FILE DESCRIPTION SPECIFICATIONS
FORM

Figure 5-2 shows you examples of typical entries on the file description specifications
form.

Explanation of entries in Figure 5-2:

Line Number Explanation

010 The file named INPUT is the primary input file {I in column 15 and P in
column 16). It is in fixed format (F in column 19). Each record is 80
characters in length (80 in columns 24 through 27). The matching fields in
the file are in ascending sequence (A in column 18). All records in the file
must be processed (E in column 17). Dual input/output areas are used in
processing this file (2 in column 32). The file is referenced on the file
extension specifications form as a chaining file (E in column 39). The file is
read from a card reader (READER in columns 40 through 46).

020 The file named MASTER is a chained input file (I in column 15 and C in
column 16). It is a fixed-blocked format (F in column 19 and 160 in columns
20 through 23). Each record is 80 characters in length (80 in columns 24
through 27). The records are retrieved by alphanumeric keys (A in column
31). The file is an indexed sequential file (I in column 32). The key field in
the record is 8 characters in length and begins in position 1 of the record (8
in columns 29 and 30 and 1 in columns 35 through 38). The file contains
standard labels (S in column 53). The file is read from a disk (DISC in
columns 40 through 486).

030 The file named RAF is an input record address file (I in column 15 and R
in column 186). It is in fixed format (F in column 19). Each record is 80
characters in length (80 in columns 24 through 27). The length of each
record address field is 8 characters (8 in columns 29 and 30). The file is
further described on the file extension specifications form (E in column
39). The file is read from a card reader (READER in columns 40 through
46).
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Line Number Explanation

040

050

060

070

080

090

The file named UPDATE is an update file that is used for input and is
updated after each record is processed (U in column 15). It is a secondary
file (S in column 16). The file is in fixed-blocked format (F in column 19 and
160 in columns 20 through 23). Each record is 40 characters in length (40
in columns 24 through 27). The file will be processed randomly via a record
address file (R in column 28). The key field is 8 characters in length and
begins in position 1 of the record (8 in columns 29 and 30 and 1 in columns
35 through 38). The keys are alphanumeric (A in column 31). The file is an
indexed sequential file (I in column 32). New records may be added within
the file or at the end of the file (A in column 66). One thousand bytes are
reserved in main storage for the indexed sequential cylinder index (1000 in
columns 60 through 65). The file is contained on a disk (DISC in columns 40
through 46).

The file named TABLE is an input table or array file (I in column 15 and T
in column 16). It is in fixed format (F in column 19). Each record is 40
characters in length (40 in columns 24 through 27). The file is further
described on the file extension specifications form (E in column 39). The
file is read from a card reader (READER in columns 40 through 46).

The file named OUTBLE is an output file (O in column 15). The file is in
fixed-blocked format (F in column 19 and 100 in columns 20 through 23).
Each record is 50 characters in length (50 in columns 24 through 27).
Standard labels are used (S in column 53). The file is to be written on disk
(DISC in columns 40 through 46).

The file named LINECNT is an output file {O in column 15). The file is in
variable format (V in column 19). The maximum record is 60 characters in
length (60 in columns 24 through 27). The file is further described on the
line counter specifications form (L in column 39). Standard labels are used
(S in column 53). The file is written on tape (TAPE in columns 40 through
46). The tape is not rewound at either initialization or termination (N in
column 70).

The file named COMB is a combined file (C in column 15). It is a secondary
input file (S in column 16). The file is in fixed-unblocked format (F in column
19 and columns 20 through 23 are left blank). Each record is 80 characters
in length (80 in columns 24 through 27). As a combined file, information is
read from the input cards and, during processing, additiona! information is
punched onto the input cards. As a result, a card-read-punch device is
required (CRP in columns 40 through 46).

The file named PRINT is an output file (O in column 15). The file is in fixed-
unblocked format (F in column 19 and columns 20 through 23 are left
blank). Each record is 120 characters in length {120 in columns 24 through
27). OF is used as the overflow indicator for this file (OF in columns 33 and
34). The file is written on printer (PRINTER in columns 40 through 46).
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Line Number Explanation

100 The file named DEVICE is a secondary input file (I in column 15 and S in
column 16). The file is in fixed-unblocked format (F in column 19 and
columns 20 through 23 are left blank). The file is read from a nonstandard
peripheral device for which the user has supplied an input/output program
(SPECIAL in columns 40 through 46). The user-supplied input/output
program is named IOCTRL (IOCTRL in columns 54 through 59). The file is
used only when the external indicator U1 is on (U1 in columns 71 and 72).

110 The file named DSPLAY is a display file (D in column 15). The file is in
fixed-unblocked format (F in column 19 and columns 20 through 23 are left
blank). Each record is 40 characters in length (40 in columns 24 through
27). The file is displayed on a console device (CONSOLE in columns 40
through 46).

120 The file named TAPE is the primary input file (I in column 15 and P in
column 16). The file is in variable-unblocked format (V in column 19 and
200 in columns 20 through 23). The maximum record size is 200 characters
in length (200 in columns 24 through 27). Dual input/output areas are used
in processing this file (2 in column 32). The file is read from a tape (TAPE in
columns 40 through 46). The tape is rewound at both initialization and
termination (U in column 70).

130 The file named DEMAND is an input demand file (I in column 15 and D in
column 16). The file is in fixed format (F in column 19). Each record is 80
characters in length (80 in columns 24 through 27). The file is read from a
card reader (READER in columns 40 through 46).

140 The file named DIRECT is a secondary input file (I in column 15 and S in
column 16). The file is in fixed-unblocked format (F in column 19 and
columns 20 through 23 are left blank). Each record is 80 characters in
length (80 in columns 24 through 27). The file is a direct file (D in column
32). The file is processed randomly (R in column 28) and the records are
retrieved by relative record numbers (R in column 31). The file is read from a
disk (DISC in columns 40 through 46).

150 The file named TAG is a tag file (I in column 15 and R in column 16). The
file is in fixed-blocked format (F in column 19 and 80 in columns 20 through
23). Each record is 10 characters in length (10 in columns 24 through 27).
The length of the key field is 10 characters (10 in columns 29 and 30). The
file is a tag (ADDROUT) file (T in column 32). The file is further defined on
the file extension specifications form (E in column 39). The file is read from
a disk (DISC in columns 40 through 46).
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6. Input Format Specifications Form

6.1. GENERAL DESCRIPTION

You must have an input format specifications form (Figure 6-1) in all programs. This form
describes the data records in each input file.

As you can see, the form is divided into two areas: record identification and field
description.

You use the record identification area to:

®m  Identify the input files

®  |dentify the different types of records in each file

m  Indicate if a specific sequence of data records is required in a file

B |ndicate if one or more of a given type of record can appear in a file

m  Indicate if a specific type of record must be present in a file

After you have made the record identification entries for a file, you then use the field
description area to describe the individual fields in each type of data record. When you
describe a field, you specify the data format of the field, the location and length, the
number of decimal positions if the field is a numeric field, the field name, whether the
field is a control field or a matching or chaining field, when the field is used by the
program, and the indicators that are on if the contents of a numeric field meet certain
conditions.

6.2. RECORD IDENTIFICATION ENTRIES (COLUMNS 7 THROUGH 42)

In the following subsections you'll see what each record identification field on the form is
used for and how the entries in these fields affect your program.

NOTE:

When using a workstation, specify a blank record as the first record on the input format
specifications form.
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Figure 6—1. Input Format Specifications Form
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6.2.1. File Name (Columns 7 through 13)

You use this field to identify the input file that contains the data records you want to
describe. The file that is being described can only be an input, update, or combined file. A
file name must be entered in this field on the first record identification line for each file
that you describe. The file name must be the same as the name that you specified for this
file in columns 7 through 13 on the file description specifications form.

6.2.2. Sequence (Columns 15 and 16)

You use this field to indicate whether or not a specific sequence of data records is
required within a given file. An entry is required in this field on the first specification line
for each record type you describe for a file. The entries in this field are used in conjunction
with the number field (column 17) and the optional field (column 18). These entries are
summarized in Table 6-1.

If a record type does not have to be in any specific sequence in relation to the rest of the
record types in the file, enter AA through ZZ in this field.

If a record type must be in a specific sequence in relation to the rest of the record types in
the file, enter O1 through 99 in this field. If more than one record type must be in a
specific sequence, you must enter O1 in this field for the first record type in the sequence.
You can use any other 2-digit combination for other record types in the sequence;
however, these entries must be in ascending order.

If you use more than one record identification entry for a record type (AND or OR lines
indicated by AND or OR in columns 14 through 16), you must place the sequence entry on
the first line of the record identification group.

If you use alphabetic (AA through ZZ) or numeric (01 through 99) entries for different
record types in the same file, the record types with alphabetic entries must precede the
record types with numeric entries on the form.

When a record is out of sequence, the HO indicator is set on, and the error code C
(hexadecimal C3) is placed in the *ERROR field (a field that RPG Il stores error information
in). The HO indicator remains on until the completion of the current operating cycle. If it is
not set off before the next cycle begins, the program goes through end-of-job processing
and terminates. If you don’t want your program to terminate when this type of error
occurs, you can prevent it by including a routine on the calculation specifications form that
tests the *ERROR field for error condition C when the HO indicator is set on and sets the
HO indicator off when the error code is present.

6.2.3. Number (Column 17)

You use this field to specify whether one or more records of a given type may appear in a
file. The entries in this field are used in conjunction with the entries in the sequence field
(columns 15 and 16) and the optional field (column 18). These entries are summarized in
Table 6-1.
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If the entry in the sequence field is alphabetic, leave this field blank. '

If the entry in the sequence field is numeric, enter a 1 if only one record of this type may
appear in the file before another record type is encountered or enter an N if one or more
records of this type may appear together in the file.

6.2.4. Optional (Column 18)

You use this field to specify whether a specific type of record must be present in the file.
The entries in this field are used in conjunction with the entries in the sequence field
(columns 15 and 16) and the number field (column 17). These entries are summarized in

Table 6-1.

If this record type must be present in the file or the entry in the sequence field is
alphabetic, leave this field blank.

If this record type may or may not be present in the file, enter an O in this field.

Table 6—1. Summary of Sequence, Number, and Optional Field Entries

Entries
Sequence Number Optional Interpretation
(Columns 15—16) {Column 17) {Column 18)

AA—ZZ Blank Blank The record type does not have to be in any specific sequence
in relation to the rest of the record types in the file.

01—99 1 Blank " Only one record of this type may appear in the file before
another type of record is encountered.

01—99 1 (6] This type of record is optional; it may or may not appear in
the file. If it does appear, only one record of this type
may appear in the file before another type of record is
encountered.

01—99 N Blank This type of record must be present in the file and one or
more records of this type may appear together in the file.

01—99 N 0 This type of record is optional, it may or may not appear
in the file. If this type of record appears in the file one
or more records of this type may appear together in the file.

6.2.5. Record ldentifying Indicator (Columns 19 and 20)

You use this field to associate an indicator with the record type defined on this line. Each
record type that you define requires an entry in this field. A record identifying indicator is
not always required in IBM System/3 mode. It is only necessary if you are concerned
about different record types. This field is used in conjunction with the record identification
codes (columns 21 through 41). When a record is selected for processing that satisfies the
identification requirements for a particular record type, the record identifying indicator
associated with the record type is set on. This indicator can be used to condition when
calculation and output operations are performed in your program. If a record identifying
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indicator is set on, it remains on until you set it off or until the end of the cycle, when
RPG Il sets it off. You can specify a general indicator (01 through 99), a halt indicator (H1
through H9), or a control level indicator (L1 through L9 or LR) as the record identifying
indicator for a record type. The general indicators (01 through 99) are the ones that are
generally used in this field. The setting on of one does not affect the setting of any of the
others. These indicators can appear in any order; however, you must specify a unique
indicator for each record for each record type. Except for chaining and chained files, only
one general indicator is on at one time.

When processing for a workstation terminal file, each screen format or record, including
the first screen format which is always a blank dummy, should be identified on the input
specification.

You can also use the halt indicators (H1 through H9) or the control level indicators (L1
through L9, or LR). We do not recommend that you use these indicators as record
identifying indicators because, unless you use extreme care, the results are
unpredictable. When using data structures, enter DS in this field.

When you use input format specifications for data structures, they must follow all other
input format specifications.

6.2.5.1. Look-Ahead Feature

If you want to use the RPG Il look-ahead feature, enter ** in this field to indicate that the
associated data fields are look-ahead fields. The look-ahead feature allows you to look at
information in the next record available for processing. You can look at the file that is
currently selected for processing, as well as other files that are present but not selected
for processing during this cycle. This feature is usually used with the FORCE operation to
override normal file seiection in multifile processing. The entry ** cannot be specified for
AND or OR lines, chained files, demand files, files that require sequence checking (a
numeric entry in columns 15 and 16), or workstation files.

6.2.5.2. Spread Card Feature

If you want to use the RPG Il spread card feature, enter TR in this field to indicate that the
associated fields are contained on spread cards. The spread card feature allows you to
reduce the number of input cards, used with an input or combined file on a card device, by
placing more than one detail record on a single punched card called a spread card. A
spread card consists of a header portion followed by as many trailer portions (detail
records) as are desired (within the space of a single card). Each trailer portion can contain
several fields, but all trailer portions must contain the same fields in the same order. A
trailer portion cannot be split between two spread cards.

This feature may not be used in IMS action programs.
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Figure 6-2 illustrates how the number of input cards can be reduced by using spread
cards. As you can see, the original file consists of warehouse identification records
followed by individual transaction records. The spread card file shows how the number
cards can be reduced by using the warehouse identification records as header portions
and the transaction records as the trailer portions.

ITEM
NO. QTy
1 5'6 10'11 15
ITEM aTy
NO. Third
1 56 1011 15 Warehouse
WAREHOUSE ID
1 15
ITEM
NO. aTy
1 56 1011 15
ITEM
TY
NO. a Second
1 5'6 1011 15 Warehouse
WAREHOUSE ID
1 15
ITEM aTy
NO.
1 56 1011 15
ITEM aTty
NO.
1 56 1011 15
ITEM
Y
NO. ar First
1 56 1011 15 Warehouse
/[ WAREHOUSE |D
1 15

a. Original file

Figure 6—2. Spread Card Example (Part 1 of 2)
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ITEM ITEM
Y
/‘ WAREHOUSE ID NO. aQTy NO. QT w }
1 1sl16 20021 25126 30{31 35(36 40141 45|48 60 Third
Warehouse
ITEM ITEM
QTty
4 WAREHOUSE D NO. QTy NO. l
1 15116 20121 25|26 3031 35136 40|41 45146 60 Second
Warehouse
ITEM ITEM ITEM
TY QTy
A WAREHOUSE ID NO. aTy NO. Q NO. ‘
1 15116 20121 25126 30131 35136 40141 45146 50(51 55156 60
First
B e e N Ve Warehouse
Header Portion Trailer Portion 1 Trailer Portion 2 Trailer Portion 3

b. Spread card file

Figure 6—2. Spread Card Example (Part 2 of 2)

During processing, the header portion of a spread card and one trailer portion are
processed as one logical record in each program cycle; that is, the header portion and
trailer portion are processed during one program cycle, the header portion and trailer
portion 2 are processed in the next cycle, and so on.

When you use spread card records, the record identification codes must be in the header
portion and N must be specified in column 17 (on the first record identification line) if
sequence checking is specified (a numeric entry in columns 15 and 16). The header
portion fields must be described first. These fields may be specified as control level fields
(L1 through L9), input chaining fields (C1 through C9), or matching fields (M1 through
M9). After you have described the header portion fields, you describe the trailer portion
fields. You do this by first entering TR in columns 19 and 20 and the line immediately
following the last line of the header portion field descriptions and then specifying the
trailer portion fields on the succeeding lines. The first and last positions of the trailer
portion must be defined and referenced. The trailer portion fields may be specified as input
chaining fields (C1 through C9) but may not be specified as control level or matching
fields. Since all trailer portion fields are the same and are the same order, only one set of
field descriptions is required. Figure 6-3 shows an example of how to specify spread
cards.



UP-8067 Rev. 6 SPERRY UNIVAC 0S/3 6-8

RPG I
PROGRAM PROGRAMMER __ DATE PAGE
FORM RECORD IDENTIFICATION FIELD DESCRIPTION
TYeE RECORU 1I0ENTIFICATION CODES 1
N g - > T FIELD LOCATION =
O« |E T 3 - P Sy
2Ly - @ z @B
PAGE . 52 =& e g 2 Sz .
" IR z : : o IS P -
NO S £)12 3] posimon T POSITION E POSITION I FROM TO 5 2 318 § g2
X3 NN = |2 i - g FolzZ| %«
BooHBEE EINE HNE iifs g S ET
olw -lo]x z|o]o z|ofe e = 2 S b3 Iy
1213 51647 1415 617819 200N 24[25)26]27}28 3143213313435 3813914031 |a7|a3]49 4748 51152]53 58159 60|61 62{63 64
|1 ]o1 0] S PRDICRD: |AA o) .l e I Lo boaoald Sl L T
M LT 15 BTSN DTN Sru S B SR AR vl [N R Jﬁ%l,,llls WHSID (L] . L
cesob o L TAR.‘ Lot L ] R o4 1 | Ll 1 I L |
il LTI KN BRI ESTR S 1 L T 1oLl Lol ,.16] 210 [TLTEMND [P T
des ol o by L L L i 1 216 310 QILYl L L j

Figure 6—3. Specifying Spread Cards

6.2.6. Record ldentification Codes (Columns 21 through 41)

You use this area to specify the codes that identify a particular record type. The fields in
this area allow you to enter from one to three record identification codes per line. If you
need additional record identification codes, you can specify them by using one or more
AND or OR lines. If only one record type is present in the file, entries are not required in
these fields; however, you must make an entry in the sequence field (columns 15 and 16)
and the record identifying indicator field (columns 19 and 20).

As you can see, there are three groups of record identification code fields on each line of
the form, and each group contains the same four fields:

®  Position
Columns 21 through 24, 28 through 31, and 35 through 38
s N = NOT
Columns 25, 32, and 39
u C/Z/D (character, zone, digit)
Columns 26, 33, and 40
®  Character

Columns 27, 34, and 41
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The groups of record identification code fields do not have to be used in sequence. For
example, entries can be made in columns 35 through 38 without making entries in
columns 21 through 27 or 28 through 34. If more than one group is used, the data record
is checked for the identifying codes in the order that you specify them. Checking ends
when conditions are met that set on a record identifying indicator. If the conditions are not
met for any of the record types you have specified, the HO indicator is set on and the error
code A (hexadecimal C1) is placed in the *ERROR field. The HO indicator remains on until
the completion of the current operating cycle. If it is not set off before the next cycle
begins, the program goes through end-of-job processing and terminates. This type of error
can be provided for in one of two ways. The first way consists of specifying a record
identifying indicator for undefined record types on the input format specifications form
immediately after the last defined record type. This allows the identification code checking
process to end normally when an undefined record type is encountered. If the record does
not meet the requirements for any of the defined record types, it will meet the
requirements for undefined record types. Figure 6-4 shows an example of how you
provide for undefined record types on the input format specifications form.

Three record types are defined in Figure 6-4 on lines 010 through 050. If a record is read
that meets the requirements on any of these lines, the associated record identifying
indicator is set on. If a record is read that does not meet the requirements for the defined
record types on lines 010 through 050, it is an undefined record type, and it will set on
record identifying indicator 04.

The second way you can provide for undefined record types is to include a routine on the
calculation specifications form that tests the *ERROR field for error condition A when the
HO indicator is set on and, if present, it sets off the HO indicator.

SPERRY==UNIVAC
INPUT FORMAT SPECIFICATIONS
PROGRAM PROGRAMMER DATI
FORM RECORD IDENTIFICATION
TYPE RECORD IDENTIFICATION CODES
N o T FIELD LOC#
S: T z . 1 2 3 -
RS E] o |2
Pace e R HNES 2=
NO LINE NAME “mJ% “lzlz2 z z z ; 3
NO ° g1 2g 1 rosition 5| posimion =1 Posimion Sl |31 From
NEE salg L L
NRHEEE HNE BNE ENEEE
g T N1z I|w-]«
R -S|z zlo|o zZ|olo Z2tololwnia
1213 5067 1415 16]|17{18 |19 20l21 2a|26|26(27 |28 31|32(33]34]35 38|39]|a01a1[a2]a3]aa a7(48
4 19,1 lo ! MlAlslclulslT[ AIA 0l i 1512 ZD B { L L1 T e =
R LTEN®, 1} BN SR BB 012- i 1616 Dq 1 ‘I‘{"LLJ’LLQ ,5, i 1'ZLé2MZA I R
L 4o O 1 JAIND - L5830 ClU] o] Joi1 4 | Lo L]
| 0,4 O ool C,@ o3| , 12¢,o,, Z|A FUNUUS S N I O IOV | Lol 4
i LY IS S ) : Y Ci4 L L Lo
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Figure 6—4. Providing for Undefined Record Types
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6.2.6.1. Position (Columns 21 through 24, 28 through 31, and 35 through 38)

You use this field to specify the position in the data record that contains the record
identification code. For card files, you enter the card column that contains the record
identification code. For tape and disk files you enter the character position (byte). This
entry can range from 0001 through 9999. The entry must be right-justified; leading zeros
may be omitted.

6.2.6.2. N=NOT (Columns 25, 32, and 39)

You use this field to specify whether or not the record identification code defined by the
C/Z/D and character fields (columns 26 and 27, 33 and 34, or 40 and 41) must be
present in order to set the record identifying indicator on.

If the record identification code must be present, leave this field blank.

If the record identification code must not be present, enter an N in this field.

6.2.6.3. C/Z/D - Characters, Zone, Digit (Columns 26, 33, ;nd 40)

You use this field to specify what part of the character in the character field (columns 27,
34, or 41) is checked for a record identification code. You can specify that you want the
entire character checked, the zone portion only, or the digit portion only.

If you want the entire character checked, enter a C in this field. If you make this entry, the
entire eight bits of the character position are checked. Only the presence of the specified
character will satisfy the condition.

If you want to check the zone portion of the character (the leftmost four bits), enter a Z in
this field. Any character that has the same zone portion as the specified character will
satisfy the condition except in those cases where &, - (minus), or blank is the specified
character. In these cases, RPG Il interprets their presence as shown in Table 6-2. The
interpretation in Table 6-2 is made to provide compatibility with Hollerith code.

Table 6—2. Interpretation of & —, and Blank Characters

Entry Character in Specified
C/Z2/D Character Position in Data Record
{Column 26) {Column 27) that Satisfies Condition
Y4 & A—I, &, or any character with an 1100, (X°C") zone
Z — (minus) J—R, — {minus), or any character with an 1101, (X'D’) zone
V4 Blank 0—9, blank, or any character with an 1111, (X'F') zone
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If you want to check the digit portion of the character, enter a D in this field. If you make
this entry, only the digit portion of the character position (the rightmost four bits) is
checked. Any character that has the same digit portion as the specified character will
satisfy the condition. For example, if B is the specified character, B, K, S, 2, or any
character with a 0010, (binary 2) digit portion will satisfy the condition.

6.2.6.4. Character (Columns 27, 34, and 41)

You use this field to specify the character you want compared to the character contained
in a particular position in an input record. You can enter any EBCDIC character, including
a blank. The comparison depends upon the entry you made in the C/Z/D field (columns
26, 33, and 40).

If you specify more than one record type for a file, the record identification codes for each
record type should be different so that it will be impossible for an input record to satisfy
the condition for more than one record type.

6.2.7. Stacker Select {Column 42)

You use this field to specify the stacker that you want the cards piaced in when you use a
card device that has more than one stacker.

The 0604 card punch subsystem is the only subsystem that you can specify a stacker
selection for in your program.

If you are using the 0604 card punch subsystem and you want the cards placed in the
normal stacker, leave this field blank. If you want the cards placed in the alternate stacker,
enter 2 through n in this field.

If you are using an 0605 card punch subsystem, or 0716 card reader subsystem, or an
0717 card reader subsystem, you must leave this field blank because you cannot specify
stacker selection for these subsystems.

If you use stacker selection and you have AND lines for a record type, the stacker selection
entry need only be made once. If you have OR lines for a record type, you must make the
stacker selection entry on each line in the OR relationship.

This field is ignored for IMS action programs.




UP-8067 Rev. 6 SPERRY UNIVAC 0S/3 6-12
RPG 1I

6.2.8. AND/OR Relationship (Columns 14 through 16)

You use this field to establish an AND or an OR relationship. You use an AND relationship
when more than three record identification codes are required to identify a record type and
an OR relationship when you need to identify two or more record types that have common
data fields.

You establish an AND relationship by placing the first three record identification codes for
the record type on the first line and the additional codes on succeeding lines, with an AND
entered in columns 14 through 16 on each additional line that is used. The number field
(column 17), optional field (column 18), record identifying indicator (columns 19 and 20),
and the stacker select field (column 42) must be left blank on AND lines. You establish an
OR relationship by placing OR in columns 14 and 15. The record identifying indicator for
the additional record type that has common data fields is placed in columns 19 and 20,
and the record identification codes in columns 21 through 41 on the next line after the
first group of record identification lines for the common data fields. If additional record
types must be defined for the common data fields, these can be placed on succeeding OR
lines. If you do not specify a record identifying indicator or an OR line and the conditions
on this line are satisfied, the record identifying indicator on the line immediately above is
set on. The sequence field (column 16), number field (column 17), and the optional field
(column 18) must be left blank on OR lines. The stacker select field (column 42), however,
may be used on OR lines.

6.3. FIELD DESCRIPTION ENTRIES (COLUMNS 43 THROUGH 70)

In the following subsections you’ll see what each field description field on the form is used
for and how the entries in these fields affect your program. The field description entries for
a given record type are always written on the lines immediately following the record
identification lines. For example, if lines 010, 020, and 030 contain the record identification
entries for a given record type, you would write the first field description entry for this
record type on line 040, the second on line 050, and so on. Columns 7 through 42 on a field
description line must be left blank.

6.3.1. Data Format (Column 43)

You use this field to specify the data format of the input record field you are describing on
this line. An input record field can be in alphanumeric format, unpacked numeric format,
binary format, or packed decimal format, or it can be a numeric field that is preceded or

followed by a plus or minus sign.

If the input record field is in alphanumeric or unpacked numeric format, leave this field
blank.

If the input record field is in binary format, enter a B in this field.

If the input record field is in packed decimal format, enter a P in this field.
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If the input record field is a numeric field preceded by a plus or minus sign, enter an L in
this field.

If the input record field is a numeric field followed by a plus or minus sign, enter an R in
this fieid.

6.3.2. Field Location (Columns 44 through 51)

You use this field to specify the location and length of the input record field you are
describing on this line. The starting position is specified in the FROM area and the ending
position in the TO area. For workstation terminal fields, these values are the locations on
the input record, not on the screen. The length of the field is the number of character
positions (bytes) the field occupies within the overall area. The maximum field length for
numeric fields is 8 bytes if the field is packed and 15 bytes if it is unpacked. The maximum
length for alphanumeric fields is 256 bytes. These entries must be right-justified; leading
zeros may be omitted.

If L or R is specified in the data format field (column 43), the entries in the FROM and TO
areas must allow for the preceding or following sign. This means that if the data in a
numeric field occupies five character positions and L or R is specified, the field actually
occupies six character positions - five positions for data and one for the sign. For example,
assume that a numeric field occupies character positions 9 through 13 and L is specified.
You would have to specify that this field occupies character positions 8 through 13 to
allow for the preceding sign. Similarly, if you specified R for the same field, you would
specify that this field occupies character positions 9 through 14 to allow for the following
sign.

Iif B (binary) is specified in data format field, the entries in the FROM and TO areas can
only indicate a 2- or 4-character position field because a binary format field must be either
two or four bytes in length. The maximum decimal value allowed in a 2-byte field is 9999,
and the maximum for a 4-byte field is 999999999. If the decimal value in the binary field
will not exceed 9999, specify a 2-byte field. If the maximum value will range between
10000 and 999999999, specify a 4-byte field.

If you are dealing with workstation files and entered INFDS in columns 54 through 59 of
the file description specifications form, you specify one of the following words that identify
the location of self-defining subfields. (These words must be left-justified in columns 44
through 50.)

m  *STATUS

Identifies the b-digit numeric subfield containing a code that identifies the error
condition. The format of the field is 012nn, where nn is the error code from screen

format services and corresponds to the screen format error message number
(SFnn; see UP-8076).

s *OPCODE
Identifies the 5-character alphanumeric subfield containing a value that indicates

which workstation operation was executing when the error occurred. The value
READ, NEXT, or WRITE is placed in *OPCODE.
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®  *RECORD

Identifies the 8-character alphanumeric subfield containing the format name when
the *OPCODE subfield contains the value WRITE or containing blanks when the
*QOPCODE subfield doesn’t contain the value WRITE.

= *SIZE

Identifies the 4-digit numeric subfield containing the character size of the display
screen (1920 or 0960).

s *“MODE

Identifies a 2-digit numeric field that always contains the value zero. This word is
provided so that you can compile an IBM System/34 program without getting an
error.

m *INP

Identifies a 2-digit numeric field that always contains the value zero. This word is
provided so that you can compile an IBM System/34 program without getting an
error.

a *OUT

Identifies a 2-digit numeric field that always contains the value zero. This word is
provided so that you can compile an IBM System/34 program without getting an
error.

6.3.3. Decimal Positions {Column 52)

You use this field to specify the number of decimal positions in a numeric field or a
numeric array element.

If the field is an alphanumeric field, leave this field blank.
if the field is a numeric field or a numeric array element, enter the number of decimal

positions in the field (O through 9). The number of decimal positions cannot exceed the
length of the field.
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6.3.4. Field Name (Columns 53 through 58)

You use this field to specify the name of the field, array, or array element you are
describing on this line. Once the field, array, or array element is named, you can reference
it throughout your program by using that name. This entry must be left-justified.

If you specify a field or array name, enter the name in this field in the form of one to six
alphanumeric characters. The first character of the name must be alphabetic.

If you are specifying an array element name, enter the name in this field in the form:
array-name, index

The index is the number of the element in the array. If you specify an array name or array
element, the control level field (columns 59 and 60), the matching or chaining field
(columns 61 and 62), and the field record relation field (columns 63 and 64) must be
blank. If you specify an array name, the field indicators (columns 65 through 70) must be
blank.

You can also use the RPG Il special field names PAGE, PAGE1 through PAGE7 and *
ERROR in this field. PAGE and PAGE1 through PAGE7 are used to control automatic
sequential page numbering on a printed report. An *ERROR is used for program testing
(debugging). We will cover the use of these field names when we discuss printing
techniques and program testing.

If you are dealing with workstation files and entered INFDS in columns 54 through 59 of
the file description specifications form, you must assign field names in columns 53
through 58 that reference the subfields you defined in columns 44 through 50.
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6.3.5. Control Level (Columns 59 and 60)

You use this field to specify that the associated input record field is a control field. When
an input record field is specified as a control field, its contents are compared with the
contents of the control field of the previously processed record with the same control (L)
level. If the contents of the control fields are not equal, a control break occurs (normal
processing is interrupted), the specified control level indicator is set on, and the program
performs the total time processing conditioned by the associated control level indicator. if
the associated input record field is not a control field, or it is a binary or look-ahead field,
or a chained or demand file is involved, leave this field blank.

Contro! level indicators are prohibited when using workstation terminal files. If the
associated input record field is a control field, enter a control level indicator (L1 through
L9) in this field.

You can specify control level indicators in any sequence; that is, gaps may be left in the
specification sequence. For example, if you need four control level indicators in your
program, you could specify L1, L2, L3, and L4 or you could specify L1, L4, L6, and L8.

If you specify more than one control level indicator in your program, the setting on of one
control level indicator causes all lower control level indicators to be set on. For example, if
the L6 control level indicator is set on, the L1 through L5 control level indicators are also
set on. In addition, when the last record (LR) indicator is set on, all control level indicators
(L1 through L9) are set on.

RPG Il also provides you with the ability to have two or more fields in an input record
considered as one control field. You can do this by specifying the same control level
indicator for each field that is to make up the composite control field. These fields do not
have to occupy contiguous positions in the input record.

When split control fields are specified, the first field listed on the form is placed in the
high order position of the composite control field, the second field is placed immediately
adjacent to the first field, the third field is placed immediately adjacent to the second field,
and so on. For example, assume that three field names NAME, RANK, and SERNO are to
be considered as one control field. If NAME is listed first on the form, RANK second, and
SERNO third, the composite control field that is created is as follows:

NAME RANK SERNO

if RANK is listed first, SERNO second, and NAME third, the composite control field that is
created is as follows:

RANK SERNO NAME

There are a number of things to take into consideration when you use control fields. These
are:

m  Control levels may be written in any order and the control levels need not be
successively assigned; e.g., Lb may appear before L2.
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A control break is most likely to occur after the first record containing a control field
is read. This control field is compared to a storage area that contains no data. Total
calculations and total output operations are bypassed for the first record containing a
control field because two control fields are not being compared.

Control fields are initially set to zero or to the lowest alternate collating sequence
value specified.

If the same control level indicator is used in different files and record types, both the
associated control fields must be the same alphabetic or numeric type and the same
length.

In the same record type, record columns in control fields may overlap, even though
assigned different control level indicators. The total number of columns assigned as
control fields must not be greater than 144, counting each control level only once.

Because field names are ignored in control level operations, fields from different
record types, assigned the same control level indicator, may have the same name.

When numeric control fields are compared to see if a control break has occurred:

-  They are compared as if there were no decimal position; e.g., 3.95 is the same as
395.

- Only the digit portion is compared and is considered to be positive; e.g., plus one
is the same as minus one.

- Only the digit portion of each character in numeric control fields is compared to
see if the information has changed. This occurs when any one of several control
fields with the same control level indicator is described as numeric.

Unwanted control breaks may occur if different record types in a file do not have the
same number of control fields. See 12.2.2 for more information.

Split control fields also require some special considerations.

No other specifications may come between the lines that describe split control fields.
If one portion of a split control field is numeric, the whole field is considered numeric.

A split control field may be made up of either a packed decimal field or an unpacked
decimal field. it cannot be made up of both.

If the control field names are different:
- For one control level indicator, a control field may be split in some record types
and not in others. However, the length of the control field must be the same in

all record types.

- The length of the portions of a split control field may vary for different record
types. However, the total length of the portions must be the same.
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= A numeric split control field may have more than 15 characters, if any one portion
does not exceed 15 characters and the sum of all control fields is not greater than
144 characters (counting each control level only once).

6.3.6. Matching Fields or Chaining Fields (Columns 61 and 62)

You use this field to specify which input record fields are used as matching or chaining
fields when you process files in your program using matching records or input chaining.

If the input record field is not a matching or chaining field, leave this field blank. If the
input record field is a matching field, enter a matching field indicator (M1 through M9) in
this field.

If the input record field is a chaining field, enter a chaining field indicator (C1 through C9)
in this field.

Matching fields are prohibited when using workstation terminal files.

6.3.6.1. Matching Fields

Matching fields cannot be specified for arrays, chained files, binary fields, or look-ahead
fields. The matching field indicators do not condition operations, and they are not affected
by nor do they affect control level operations. They are used only to specify the fields that
are used for matching records.

All record types that you specify matching fields for must be in the same sequence; that is,
the sequence specified in the sequence field (column 18) of the file description
specifications form must be the same for all record types using matching fields.

The same series of matching field indicators must be specified for ail record types. If the
matching fields in the first record type are specified by M2, M3, and M4, every record type
with matching fields must use this series.

The length of a matching field for a given matching field indicator must be the same for all
record types. If the length of the matching field specified by M1 in the first record type is
10, the length of the matching field specified by M1 in every record must be 10.

Matching fields need not be specified in order. If M1, M2, and M3 are used to specify
matching fields, the line with M3 could appear between the lines containing M1 and M2.
When more than one matching field indicator is specified, the record fields that the
indicators are assigned to are considered as one composite field in which the field with
the highest matching field indicator occupies the high order position of the composite field
and the one with the lowest matching field indicator occupies the low order position.

When any matching field indicator in a file record (M1 through M9) is specified with field
record relation, all matching field indicators in that record must be specified once without
field record relation. If all matching field indicators are not common to all record types in
an OR relationship, dummy matching field indicators should be used to satisfy the above
condition. These dummy matching fields are ignored during processing.
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If all matching fields in a record are specified with field record relation, each field record
relation indicator must have a complete set of matching fields associated with it.

If you specify matching fields for a single sequential file (input, combined, or update),
sequence checking is performed on the matching fields in each record in the file. When a
record is out of sequence, the HO indicator is set on, and the error code B (hexadecimal
C2) is placed in the *ERROR field. The HO indicator remains on until the completion of the
current operating cycle. If it is not set off before the next cycle begins, the program goes
through end-of-job processing and terminates. This type of error can be provided for by
including a routine on the calculation specifications form that tests the *ERROR field for
error code B when the HO indicator is set on; if present, it sets the HO indicator off.

When you use matching fields to match records from the primary file with those from
secondary files (matching records technique), the MR (matching record) indicator is set on
when the matching fields in the record in the primary file completely match those in a
record from a secondary file. The MR indicator remains on during the detail time
processing of a matching record and through the total time processing that follows the
record. The MR indicator can be used to condition calculation and output operations.

When a record from a primary file completely matches records in more than one
secondary file, the record from the primary file is processed first and the records from the
secondary files are processed in the order that these files are specified on the file
description form.

6.3.6.2. Chaining Fields
With RPG Il, there are two methods of chaining:

®  |nput chaining by using the C1 through C9 chaining indicators on the input format
specifications form.

& Using the CHAIN operation on the calculation specifications form.

Of the two methods, the CHAIN operation is preferred since it is more efficient. Since we
are dealing with the input format specifications form, our discussion here will be limited to
input chaining using the C1 through C9 chaining field indicators.

A maximum of nine chaining fields may be specified for a record in the chaining file. You
can specify the chaining field by entering a chaining field indicator (C1 through C9) in
columns 61 and 62 on the line where the field is defined. If you specify a chaining field,
you must also enter the chaining field indicator in columns 9 and 10 on the file extension
specifications form on the same line you specify both the name of the chaining file and
the chained file. Arrays, binary fields, look-ahead fields, and numeric fields with preceding
or following signs cannot be used as chaining fields.

You can also specify split chaining fields (either contiguous or noncontiguous fields) by
using the same chaining field indicator on each line where the fields that make up the
split chaining field are described. For example, assume that you have three fields named
CNMBR, CNAME, and ADDR (located in record positions 7 through 12, 19 through 48, and
55 through 80 respectively) that you want to specify as a split chaining field and you
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. intend to use chaining field indicator C1. In this case, you would indicate the split chaining
field by entering C1 in columns 61 and 62 on each line where these fields are described.
When you specify a split chaining field, the lines that specify it cannot be interspersed

with other chaining field lines.

When you use input chaining and a no-record-found error occurs during program
execution (a record was read from the chaining file and a record with the same value as
that in the chaining field was not found in the chained file), the HO indicator is set on. The
error code R (hexadecimal D9) is placed in the *ERROR field if a direct file is involved, or
the error code U (hexadecimal E4) is placed there if an indexed sequential file is involved.
The HO indicator remains on until the completion of the current operating cycle. If it is not
set off before the next cycle begins, the program goes through end-of-job processing and
terminates. You can provide for this type of error by including a routine on the calculation
specifications form that tests the *ERROR field for either error code R or U when the HO
indicator is set on. If either is present, it sets off the HO indicator.

6.3.7. Field Record Relation (Columns 63 and 64)

You use this field when there is an OR relationship (OR in columns 14 and 15) between
the records in an input file and when the fields in these records are not in the same
location. This field is used to specify when a particular field is used by your program; that
is, the field described on this line is only used when a particular record type is read or
when any record type in the OR relationship is read.

. if the field described on this line is used when any record type in the OR relationship is
read, leave this field blank.

If the field described on this line is only used when a particular record type is read, you
associate this field with the record type by entering the record identifying indicator for the
record type (from columns 19 and 20} in this field.

If the field described on this line is only used when a matching condition occurs (file
processing using matching records technique - the matching fields of the primary file
match those of a secondary file and the matching record indicator, MR, is set on), enter
MR in this field.

If the field described on this line is only used when an external indicator (U1 through U8)
has been set on, enter the appropriate external indicator in this field.

When you use control level fields (specified in columns 59 and 60) or matching or
chaining fields (specified in columns 61 and 62), those fields without a field record relation
indicator must appear on the input format specifications form before those with field
record relation indicators. Those fields with the same field record indicator must be
grouped together. When the indicator is on, they will take precedence over those fields of
the same level without field record relation indicators.

When you use split chaining fields with field record relation indicators, you must specify a
. complete chaining field for each record relation indicator you use.

When all matching fields are used with field record relation indicators, you must specify a
complete set of matching fields for each record relation indicator you use.




UP-8067 Rev. 6 SPERRY UNIVAC 0S/3 6-20
RPG I

If one matching field is used without a field record relation indicator, you must specify a
complete set of matching fields without a field record relation indicator.

6.3.8. Field Indicators (Columns 65 through 70)

As you can see, this area of the form contains three fields: PLUS (columns 65 and 66),
MINUS (columns 67 and 68), and ZERO or BLANK (columns 69 and 70). You use these
fields to test the contents of the input record field described on this line for a particular
condition by entering an indicator in the appropriate field. If the condition is present, the
indicator is set on. You can use this indicator to condition subsequent calcuiation and
output operations.

You can use the PLUS field to test the contents of a numeric field for a plus condition (the
value in the field is greater than zero), the MINUS field to test the contents of a numeric
field for a minus condition (the value in the field is less than zero), or the ZERO or BLANK
field to test contents of a numeric field for a zero condition (the field contains all zeros) or
an alphanumeric field for a blank condition (the field contains all blanks).

If you have a numeric input record field, you can use any or all fields to test it. If you
specify the same indicator for all fields, the indicator is set on regardless of the contents of
the input record field.

If you have an alphanumeric input record field, you can only use the ZERO or BLANK field
to test it. The PLUS and MINUS fields cannot be used to test an alphanumeric field. These
fields must be left blank for alphanumeric fields.

A field indicator is initially set on when an input record is read that contains the field
defined on this line whose contents meet the conditions specified (plus, minus, zero, or
blank). The indicator remains on until the same type of record is read in again. At this
time, the field from the new record is tested against the specified conditions; the indicator
is set on if the conditions are met or it is set off if the conditions are not met.

If you do not want to test an input record field for a particular condition, leave the
appropriate field blank.

If you want to test an input record field for a particular condition, enter an indicator in the
appropriate field. You can use the general indicators (01 through 99) or the halt indicators
(H1 through H9) in these fields. If you specify a halt indicator, your program will halt after
it processes the input record that meets the specified conditions.

If you have specified an array name in the field name field (columns 53 through 58), the
field indicators must be blank.

6.4. EXAMPLES OF ENTRIES ON THE INPUT FORMAT SPECIFICATIONS FORM

Figure 6-5 shows you examples of typical entries on the input format specifications form.

.
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