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Who should use this manual. ..

This manual is a guide and reference for the RPG II programming language
on System/36. It is intended for people who have a basic understanding of
data processing concepts and of the RPG programming language. For
convenience, RPG 1II is referred to as RPG.

Using this manual, you can:

e Design RPG programs

e Code RPG programs

e Enter and compile RPG programs

e Test and debug RPG programs

o Follow coded RPG examples and sample programs
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How this manual is arranged . . .

Part 1. Guide

Part 1 (Chapters 1 through 18) is a programmer’s guide. It is organized in
the sequence of tasks that a programmer must perform to use an RPG
program: design, code, enter, compile, test, and put into production.
Chapters 1 through 4 discuss designing, coding, entering, compiling, and
testing:

e Chapter 1 discusses designing an RPG program.

e Chapter 2 discusses coding an RPG program.

e Chapter 3 discusses entering and compiling an RPG program.
o Chapter 4 discusses testing an RPG program.

Chapters 5 through 11 discuss using various kinds of files. Each file that
your program uses must be assigned to an input/output device. You code
that device name in columns 40 through 46 of the file description
specifications. For example, if a file uses a disk as an input/output device,
DISK is coded as the device name. The coded device name is a convenient
way to refer to each kind of file. Thus, a file assigned to a disk is called a
DISK file, a file assigned to a display station is called a WORKSTN file,
and so on.

e Chapter 5 discusses DISK files.

Chapter 6 discusses WORKSTN files.

e Chapter 7 discusses PRINTER files.

e Chapter 8 discusses SPECIAL files.

o Chapter 9 discusses CONSOLE, KEYBORD, and CRT files.

e Chapter 10 discusses BSCA files.

o Chapter 11 discusses primary and secondary files. Primary and
secondary are not device names. Instead, they indicate how the files
are processed by the RPG program cycle.

Some files (CONSOLE and KEYBORD) can be used only for input, some
(CRT and PRINTER) can be used only for output, and some (DISK,
WORKSTN, SPECIAL, and BSCA) can be used for both input and
output. Therefore, when you use an RPG program, you must know how

you can use each file.

Typical RPG programs, and the kinds of files you might use for input
and for output, are listed below:
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What the RPG Files You Can Use| Files You Can Use for
Program Does for Input Output
Inquire into a file DISK PRINTER
WORKSTN WORKSTN
SPECIAL SPECIAL
Process a file DISK DISK
WORKSTN WORKSTN
CONSOLE CRT
KEYBORD PRINTER
SPECIAL SPECIAL
Enter data DISK DISK
WORKSTN WORKSTN
CONSOLE CRT
KEYBORD PRINTER
SPECIAL SPECIAL
BSCA BSCA
Print a report DISK PRINTER
WORKSTN
CONSOLE
KEYBORD
SPECIAL
BSCA

If you wanted to create a program to display accounts receivable
information about your customers, you would probably use a DISK file for
input, a WORKSTN file for both input and output, and possibly a PRINTER
file for output as well. The DISK input file would be a customer master file
containing all the accounts receivable records for your customers. As an
input file, the WORKSTN file would select the desired records from the
DISK file. As an output file, the WORKSTN file would display the selected
records from the DISK file. The program might do no processing other than
reading records from the DISK file and writing records to the WORKSTN
file. Sample program AR230R in Chapter 6 shows this example. If you used
a PRINTER file also, you could write the output records to the printer.

When you are ready to code your program, read the chapters that explain
how to code a program that uses the kinds of files your program uses. For
example, for information about coding a program that uses a DISK file, a
WORKSTN file, and a PRINTER file, you should read Chapters 5, 6, and 7.

Chapters 12 through 17 discuss various things that your RPG program can
do:

e Chapter 12 discusses using indicators.

e Chapter 13 discusses using arrays and tables.
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Part 2. Reference

Chapter 14 discusses using data structures.
Chapter 15 discusses using auto report.
Chapter 16 discusses editing numeric output fields.

Chapter 17 discusses changing the hexadecimal value of characters.

Chapter 18 presents some tips for coding efficient programs.

Part 2 (Chapters 19 through 32) is a reference.

Chapter 19 presents both a general and a detailed explanation of the
RPG program cycle.

Chapters 20 through 27 explain all possible entries (column by column)
for each RPG specification sheet. ‘

Chapter 28 explains each RPG operation code in alphabetical order.
Chapter 29 shows a storage dump of an RPG program.

Chapter 30 explains the differences between the way RPG programs
work on System/36 and the way they work on System/34.

Chapter 31 discusses using ideographic data.

Chapter 32 discusses problem determination.

What you should know . . .

xviii

Before you use this manual, you should be familiar with certain
information:

You should know how to use the controls and indicators on your
display screen and how to use the keys on your keyboard, such as:

— Cursor movement keys
— Command keys

— Field exit keys

— Insert and delete keys
— Error Reset key

This information is contained in:

~ IBM 5291 Display Station Operator’s Guide, GA21-9409

— IBM 5292 Color Display Station Operator’s Guide, GA21-9416

— IBM 5251 Models 1 and 11 Display Station, IBM 5252 Dual Display
Station Operator’s Guide, GA21-9248



— IBM 5251 Models 2 and 12 Display Station Operator’s Guide,
GA21-9323

You should know how to operate your display station to use the
System/36 System Support Program (SSP) to do such things as:

— Signing on and signing off the display station

— Interacting with displays

— Using help

— Entering control commands and procedure commands
— Responding to messages

This information is contained in the manual Operating Your System
5360, 5362, SC21-9452 if you use a System/36 System Unit 5360 or a
System/36 System Unit 5362, and in the manual Operating Your System
5364, SC21-9353 if you use a System/36 System Unit 5364. Refer also to
the manual Using Your Display Station, SC21-9455.

You should know how to design and code displays.by using:

— Screen design aid (SDA) utility
—~ BLDMENU and FORMAT procedures

This information is contained in the manual Creating Displays: Screen
Design Aid and System Support Program, SC21-7902.

You should know how to communicate with the SSP by using:

— Operation control language (OCL) statements
— Utility programs and utility control statements
— Procedures

— Commands

This information is contained in the System Reference manual,
SC21-9020.

You should know how to design and code efficient programs. This
information is contained in the Concepts and Programmer’s Guide,
SC21-9019.

You should know how the RPG program cycle works, how indicators
affect the program cycle, and how to code entries on the RPG
specification sheets. This information is contained in the IBM
Introduction to RPG II and RPG III: Batch Processing with Program
Described Files, GC21-7514. It is also available from an IBM RPG II
coding class.

You should know how to use the development support utility (DSU) or
the source entry utility (SEU). This information is contained in the
Development Support Utility Guide, SC09-1085, which explains how to
enter and update your source and procedure members using a full
screen editor, and the Source Entry Utility (SEU) Guide, SC21-7901.

You should know how to interpret displayed and printed messages.
This information is contained in the System Messages manual,
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SC21-7938, in the RPG II Messages manual, SC21-7940, and in the
Utilities Messages manual, SC21-7939.

e If you communicate with an IBM 3741 Data Entry Work Station you
should know that 3741 Status messages are treated as data to be
handled by the user. Information on possible status messages and data

format are contained in the IBM 3741 Data Station Reference Manual,
GA-9183.

Naming conventions

In this manual, the following conventions are used for program, display,
and menu names:

e Program names use the format aannnR, where:
— aa identifies the type of application:
AR means accounts receivable
IM means inventory management
OE means order entry
— nnn is a number that identifies the type of program:
100-199 for data entry
200-299 for inquiry
300-349 for file maintenance
350-399 for sort
400-499 for file update
900-949 for printing reports and program listings
— R identifies the programming language as RPG
o Display names are formed by adding a D to the end of the name of the
program that uses the display. For example, AR230RD is the name of a
display used by an RPG accounts receivable inquiry program. If the
program uses more than one display, a sequence number is added to the
display name. For example, if program AR230R uses two displays, the
displays are named AR230RD1 and AR230RD2.
e Menu names use the format aannnM, where:
— aa identifies the type of application

— nnn is a number assigned to the menu
— M identifies the name as a menu name
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Coding conventions
Where specification sheets show which columns to code, shading indicates
that no entry is allowed in the column, no coding in an unshaded column
indicates that more than one entry is allowed in the column, and a

character in an unshaded column indicates that that character is the only
entry allowed in the column.

If you need more information . ..

For an index of major topics discussed in all System/36 manuals, see the
Guide to Publications, GC21-9015.

For information about converting your programs from IBM System/34 to
System/36, see the manual Converting from System/34 to System/36,
SC21-9053.

For information about data communications, see the Interactive
Communications Feature: Reference, SC21-7910, and the Interactive
Communications Feature: Guide and Examples, SC21-7911.

For information about designing structured programs, see the Structured
Programming Textbook, SR20-7149, and the Structured Programming
Workbook, SR20-7150.

For information about protecting the security of your system, see the
System Security Guide, SC21-9042.

For information about determining whether a problem is in an IBM product
or in your own program, see the System Problem Determination - 5360
manual, SC21-7919 if you use a System/36 System Unit 5360, the System
Problem Determination - §362 manual, SC21-9063 if you use a System/36

System Unit 5362, and the System Problem Determination - 5364 manual,
SC21-9375 if you use a System/36 System Unit 5364.

RPG coding and debugging material
e RPG Control and File Description Specifications, GX09-1035
e RPG Calculation Specifications, GX09-1035
e RPG Extension and Line Counter Specifications, GX09-1033
e RPG Input Specifications, GX09-1033
® RPG Telecommunications Specifications, GX09-1034
e RPG Output Specifications, GX09-1034
o RPG Auto Report Specifications, GX09-1032

e RPG Indicator Summary, GX09-1032
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e RPG Debugging Template, GX21-9129

System coding sheets
e Display Format Specifications, GX21-9800

e IBM 5250 Display Station Keyboard Template Assignment Sheet and
Display Screen Layout Sheet, GX21-9271

e IBM Printer/Display Layout Sheet, GX21-9174

e Translation Table and Alternate Collating Sequence Coding Sheet,
GX21-9096
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Summary of Changes

The main enhancement made to System/36 RPG for release 5 is adding the
DO structured programming operation code.

The DO operation allows an operation or a series of operations to be
performed a fixed number of times. Programmer indicates how many times
the operation(s) will be performed when coding the DO statement and the
associated END statement. See detailed descriptions of the DO operation in
Chapter 18 and Chapter 28.

Note: This manual may refer to products that are announced, but are not yet

available. Such information is for planning purposes only and is
subject to change before general availability.
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Chapter 1. Designing an RPG Program

This chapter begins with an overview of the six steps in creating and using
an RPG program. These steps are related to the sequence of chapters in
Part 1 of this manual, the programmer’s guide.

After that overview, this chapter discusses step 1, designing an RPG
program. The design step includes designing the output, designing the
processing, and designing the input.

Steps in Using RPG

There are six steps in creating and using an RPG program (see Figure 1-1):

1.

2.

Design
Code
Enter
Compile
Test

Put into production
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[ 1

C Calculation Specifications

-
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OO0

Step 2. Code the Prcgram
Step 1. Design the Program

CI
L Main
Storage
Step 3. Enter the Program Step 4. Compile the Program

©

X~

Test Data . Actual Data \
Main Main
. * Storage * Storage
Results Results
Step 5. Test the Program Step 6. Put the Program into Production

Figure 1-1. Steps in Using an RPG Program
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Step 1. Design

Step 2. Code

Step 3. Enter

Step 4. Compile

Step 5. Test

Designing means planning what you want the program to do. Designing is
probably the most important step in programming, so it is worth the time to
design your programs carefully before you start to code them. A
well-designed program is the best way to ensure good performance (fast
processing and efficient use of resources) from your computer. Later
sections of this chapter discuss the design step in more detail. For a
complete explanation of the principles of program design, see the Concepts
and Programmer’s Guide.

Coding a program means writing the instructions that tell the computer
what data to use, how to process it, and what to do with the results. You
write these instructions on RPG specification sheets. Chapter 2 discusses
coding in general terms.

Entering a program means getting your written instructions (your coding)
into the computer. You use the RPGONL procedure, the RPGSEU
procedure, or the source entry utility to enter your instructions. Chapter 3
explains how to enter your program.

Compiling a program means translating your entered instructions (called a
source program into a form that the computer can use (called a load
module). You use the RPGONL or RPGC procedure to compile your source
program. Both of these procedures allow you to display your compiled
program at your display station. The RPGONL procedure also allows you
to correct errors in your source program and recompile the program at your
display station. Chapter 3 explains how to compile your program.

Testing a program means running a load module with some sample data to
be sure that it produces the proper results. Testing helps you debug your
load module before you run it with your actual data. Chapter 4 discusses
testing your program.

Step 6. Put into Production

Putting a program into production means using it to process your actual
data. Chapters 5 through 18 discuss using your load module to process
data.
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Designing Your Program

A program usually begins with an idea or a request to produce a certain
kind of result. Therefore, you know what the program should do before you
begin to code it. The planning you do to decide how to code a source
program that will produce that result is called designing the program.

For example, suppose you want to create a program that allows people in
your company to display information about your customers. An example of
such a program is sample program AR230R in Chapter 6. That program
displays accounts receivable information about a company’s customers. To
design that program, the programmer had to consider such questions as:

e What information will the people in the company need to know about
the customers? Name? Address? Phone number? Balance due? Credit
limit?

e How many people will need this information? Will more than one
person need it at the same time?

e How will a person request information about a customer? By entering
the customer’s number? The customer’s name?

e What file or files contain the information to be displayed? How are
those files organized?

e Can a person change the displayed information or only look at it?

e Will a person want a printed copy of the displayed information?

The answers to questions like these determine how to code the program.
Designing a program includes:

o Deciding what output you need from your program

e Deciding what processing will produce the output you need

® Deciding what input is required by and available to your program
This sequence may seem backwards because it starts at the results (the
output) and ends at the beginning (the input). The reason for designing the
output first is to make sure that you start with a clear understanding of
what your program will do. If you know what output you need, you can
decide what calculations are necessary to produce that output. Designing

the output first is like knowing where you are going before you set out on a
trip: it helps you decide the best way to get there.



Designing the Output

Your program will produce output records. You must decide what you will
do with those records. In general, you have three choices (or any
-combination of the three choices):

® You can display them.
e You can print them.
¢ You can store them.

If you want to display the output records at your display station, you have
to decide what information you want displayed and how you want it laid
out. To define how you want your displays laid out, you use the display
layout sheet. Then you use the screen design aid (SDA) utility to create
your display screens. For more information about SDA, see the manual
Creating Displays. ‘

If you want to print the output records, you also have to decide what
information you want printed (which fields from which records) and how
you want it laid out on the printed report. To indicate how you want the
printed report laid out, use the printer layout sheet.

If you want to keep the output records in storage, you still have to decide
what information you want to keep and how you want to organize the fields
in the output records.

After you design all your output records, you describe those records on the
RPG file description specifications and output specifications.
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Designing the Processing

Designing the processing means planning the calculations that will produce
the necessary output. When you design the processing, you must be aware
of how the RPG program cycle works. The RPG program cycle controls
certain operations performed on each record, so the program cycle partly
determines how you can process your data.

The phrase program cycle refers to the series of operations that an RPG
program automatically performs on each record that it reads. Each RPG
program goes through the same general cycle of operations.

The program cycle has three basic logic steps:

e Reading information (input)

e Doing calculations (processing)

o Writing results (output)

These basic logic steps can be divided into several substeps in which you
can assign indicators to control when calculation and output operations
occur. These substeps and indicators are then coded on the RPG
calculation specifications.

For a detailed explanation of the RPG program cycle, see Chapter 19. For

more information about how indicators affect the RPG program cycle, see
Chapter 12.

Designing the Input

After you decide what output you need and what calculations will produce
that output, the next step is to find out where the input data for your
program will come from. It might come from one or more files already on
the computer, from one or more display stations on your computer, from
one or more other computers, or from a combination of these sources. You
have to know the names used for input files, the location of fields in the
input records, the sequence of record types, the formats of numeric data,
and the indicators used. When you know this information, you can
describe your input records on the RPG input specifications.
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Chapter 2. Coding an RPG Program

After you have designed your program, you must write the individual
statements that make up your source program. These statements should be
coded on RPG specification sheets. Each line coded on a specification sheet
represents a statement in the source program. Each specification sheet
contains 80 columns. Column headings indicate the kind of information to
code in particular columns.

There are eight kinds of specifications:

e Control specification

e File description specifications

e Extension specifications

e Line counter specifications

o Telecommunications specifications

o Input specifications

e Calculation specifications

o Qutput specifications

Each of these specifications is described briefly in this chapter.

Most RPG programs do not use all eight kinds of specifications. In fact,
none of them is required in every program, and a typical program probably
uses only file description, input, calculation, and output specifications.
When the computer compiles your source program, the specifications you
use must be in the order shown in Figure 2-1. The specifications can be

coded in any order, but normally you code them in the same order in which
you design the program: first output, then calculations, then input.
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Figure 2-1. Required Order of Specifications for an RPG Source Program
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Control Specification

The control specification provides the RPG compiler with information such
as the following about your program and your computer:

e Name of the program

e Storage size needed for the program to run

o Date format for the program

o Whether an alternative collating sequence or file translation is used

For a detailed description of the control specification, see Chapter 20.

File Description Specifications

File description specifications describe all the files that your program uses.
The information for each file includes:

Name of the file

o How the file is used

e Size of records in the file

e Input or output device used for the file

o Whether the file is conditioned by an external indicator

For a detailed description of the file description specifications, see Chapter
21.

Extension Specifications

Extension specifications describe all record address files, table files, and
array files used in the program. The information includes:

e Name of the file, array, or table

e Number of entries in a table or array input record
e Number of entries in a table or array

e Length of the table or array entry

For a detailed description of the extension specifications, see Chapter 22.
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Line Counter Specifications

Line counter specifications describe the page or form on which output is
printed. The information includes:

Number of lines per page

Line of the page at which overflow occurs

For a detailed description of the line counter specifications, see Chapter 23.

Telecommunications Specifications

Telecommunications specifications describe each BSCA file in the program.
The information includes:

Name of the file

Description of the communication network used
Type of station

Type of control

Type of code used

Station identification

For a detailed description of the telecommunications specifications, see
Chapter 24.

Input Specifications

2-4

Input specifications describe the records and fields in the input files used by
the program. The information for each record includes:

Name of the file
Sequence of record types

Whether record-identifying indicators, control-level indicators,
field-record-relation indicators, or field indicators are used

Whether data structures, look-ahead fields, record identification codes,
or match fields are used

Type of each field (alphameric or numeric; packed-decimal,
zoned-decimal, or binary format)

Location of each field in the record



e Name of each field in the record

For a detailed description of the input specifications, see Chapter 25.

Calculation Specifications

Calculation specifications describe the calculations to be performed on the
data and the order in which the calculations are to be performed.
Calculation specifications can also be used to control certain input and
output operations. The information includes:

e Control-level and conditioning indicators for the operation specified

e Fields or constants to be used in the operation

o The operation to be performed

o Whether resulting indicators are set after the operation is performed

For a detailed descript@on of the calculation specifications, see Chapter 26.

Output Specifications

Output specifications describe the records and fields in the output files and
the conditions under which output operations are performed. The
information includes:

e Name of the file

e Type of record to be written

e Spacing and skipping instructions for PRINTER and CRT files

o Output indicators that condition when the record is to be written
& Name of each field in the output record

o Location of each field in the output record

o Edit codes and edit words

o Constants to be written

e Format name for a WORKSTN file

For a detailed description of the output specifications, see Chapter 27.
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Chapter 3. Entering and Compiling an RPG Program

Using the RPG Procedures

To enter and compile an RPG program, use one or more of the following
RPG procedures:

RPGONL, which lets you create a source program and then alternately
compile and correct errors in your source program online (at your
display station)

RPGSEU, which lets you create or change a procedure or an RPG or
auto report source member

RPGC, which lets you compile an RPG source program

RPGX, which lets you print a cross-reference listing for an RPG
program

AUTOC, which lets you compile an RPG source program that contains
auto report specifications

RPGSDA, which lets you create or change a display format

Each of these procedures is explained in this chapter.

To begin one of these procedures, use any one of the following methods:

Choose an option from the RPGP programming menu.

Include any of the RPG procedures in one of your own procedures and
run your own procedure.

Call the procedure directly. To call one of the procedures directly, use
one of the following methods:

— Type HELP, a space, and the procedure name (with or without
parameters) on the command line, and press the Enter key.

— Type the procedure name on the command line of the display screen,
and press the Enter key.

— Type the procedure name (with or without parameters) on the
command line, and press the Help key.
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— Type the procedure name, a space, and the source member name on
the command line, and press the Enter key. (If you use this method,
prompts are displayed only for the RPGONL procedure.)

RPGP Programming Menu

3-2

There are three ways to display the RPGP programming menu:

e Type HELP RPGP on the command line of the display screen, and press
the Enter key.

o Type RPGP on the command line, and press the Help key.
e Use the Help menus.

The programming menu lists six options from which you can choose to
perform tasks related to RPG programming:

e TN

RPGP w4
RPG II programming procedures

Select one of the following:

Develop an RPG II program

Create or change an RPG II or auto report program
Compfle an RPG II program

Print an RPG II cross reference

Compfle an auto report program

Create or change display formats

oI wWwN -

Cmd3-Previous menu Cmd7-End  Cmd5-Main help menu Home-Sign on menu

Ready for optfon number or command

© 1983 IBM Corp.

\__ .

To choose one of the six procedures, enter a number from 1 through 6:

e Enter 1 to use the RPGONL procedure.

Enter 2 to use the RPGSEU procedure.
e Enter 3 to use the RPGC procedure.

e Enter 4 to use the RPGX procedure.

e Enter 5 to use the AUTOC procedure.

o [Enter 6 to use the RPGSDA procedure.



When chosen from the RPG programming menu, all six of these procedures
remember the parameters you specify when you use a procedure. Then, the
next time you choose any of the six procedures from the programming
menu, the parameters you specified previously are automatically entered for
you in response to the new prompts. For example, if you select the RPGC
procedure on the programming menu, all 18 of the parameters you specified
for the RPGC procedure are stored. When the RPGC procedure is complete,
the programming menu is displayed again. Then, if you select the RPGSEU
procedure on the programming menu, the display for the RPGSEU
procedure shows the source member name and the library name that you
entered for the RPGC procedure. If you sign off, the parameters are reset to
the default values.

You can use the following keys from the RPGP programming menu:
e (Command key 3 to return to the previous help menu

o Command key 7 to end help

o Command key 12 for information about how to use help

o The Home key to return to the sign-on menu

e The Help key for additional information about the procedures

e Command key 24 to make the RPGP Help menu your default help menu
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RPG Interactive Program-Development Procedure
(RPGONL Procedure)

The RPGONL procedure allows you to enter and compile your source
program. The procedure identifies any errors in your source program by
displaying your source program online (that is, at your display station) with
error messages inserted immediately before the specification containing the
error. You can correct these errors online and recompile your program as
many times as necessary until it compiles successfully. The RPGONL
procedure has three displays.

Using the First RPGONL Display

The first display for the RPGONL procedure looks like this:

— —

RPGONL PROCEDURE Optfonal-*

RPG II interactive program-development procedure

Name of source program to be compiled . . . . . . . . .. TEST

Name of 1ibrary containing program to be compiled . . . . YOURLIB

Name of 1ibrary to contain compiled program . . . . . . . *
Name of data dictionary tobeused . . . . . . . . . . .. *
Create or change source before first compflation? Y,N . . Y

Cmd3-Pravious menu Cmd7-End Cmdi4-Compiler options © 1985 IBM Corp.

_ .

Respond to each prompt by entering the appropriate information.

Name of source program to be compiled: Enter the name of the your source
program,

Name of library containing program to be compiled: Enter the name of the
library that contains the source member to be compiled. If no library name
is specified, the library name is determined in one of the following ways:

e If RPGONL is the first procedure to be run during this session, the
current library name is used.

e If the last procedure run during this session was RPGONL, RPGC,
RPGX, RPGSEU, or AUTOC, the library name used in that last
procedure becomes the default used for RPGONL. For RPGC, RPGX,
RPGSEU, and AUTOC, this applies only when these procedures are not
run from the job queue or are not evoked. If these procedures are run
from the job queue, or are evoked, or if RPGR or RPGSDA is run, the



library name for RPGONL is not changed from the current library
name.

If the last procedure run during this session was another language
procedure (any COBOL, FORTRAN, or ASSEMBLER procedure), the
current library name is used.

Name of library to contain compiled program: Enter the name of the library
that is to contain the compiled program. If no library name is specified, the
library name is determined in one of the following ways:

If RPGONL is the first procedure to be run during this session, the
current library name is used.

If the last procedure run during this session was RPGONL, RPGC,
RPGX, RPGSEU, or AUTOC, the library name used in that last
procedure becomes the default used for RPGONL. For RPGC, RPGX,
RPGSEU, and AUTOC, this applies only when these procedures are not
run from the job queue or are not evoked. If these procedures are run
from the job queue, or are evoked, or if RPGR or RPGSDA is run, the
library name for RPGONL is not changed from the current library
name.

If the last procedure run during this session was another language
procedure (any COBOL, FORTRAN, or ASSEMBLER procedure), the
current library name is used.

Name of data dictionary to be used: Enter the name of the current data
dictionary to be used during the compilation, if you are using
communication formats defined through the interactive data definition
utility (IDDU). There is no default value for the data dictionary. The
dictionary must exist.

Create or change source before first compilation?: Enter Y or N.

Y (yes) means that you want the procedure to call the development
support utility (DSU), if you have it installed, or the source entry utility
(SEU), to allow you to create or change your source program before the
first compilation.

N (no) means that you do not want to create or change your source
program before the first compilation.

If no option is chosen, Y is assumed.

You can use the following keys from the first RPGONL display:

Command key 3 to return to the previous Help menu
Command key 7 to end the RPGONL procedure
The Help key for additional explanation of the parameters

Command key 14 to see the second RPGONL display, which allows you
to specify more parameters.

Chapter 3. Entering and Compiling an RPG Program 3-b



Using the Second RPGONL Display

The second RPGONL display looks like this:

~ ~

RPGONL TEST,YOURLISB,,,Y

Create cross-reference 1ist

Create program that must be
Tink-edfted . . . . . .

Never-endfng program . . .
Maximum number of

Create program with
memory resident overlays

Cmd2-Page back Cmd7-End

RPG II compller options

Override print option in source . . SOURCE,NOSOURCE,PSOURCE
Override debug option Itnsource . . . . . .. DEBUG,NODEBUG *
override sfze-to-execute option in source . . . . . . 2-64

Create program that canberun . . . . . . . . . LINK,NOLINK LINK
Name of subroutine input library . . . . . . . . . . . . .. *

requesting display stattons. . . . . . . . . . . . . 0-99 0
Generate CONSOLE f1le display formats . . . . . . GEN,NOGEN GEN
S1ze of work files fnblocks . . . . . . . . . . .. 1-9989 40

RPGONL PROCEDURE Optfonal-+

*

*

ing . ........ NOXREF ,XREF  NOXREF

......... NOOBJECT,0BJECT NOOBJECT
............ NONEP ,NEP  NONEP

............ NOMRO,MRO  NOMRO

(c) 1985 IBM Corp.

By

Respond to each prompt

by entering the appropriate information.

Override print option in source: Enter SOURCE, PSOURCE, or
NOSOURCE. Use this option to override an entry in column 11 of the
control specification of your RPG program.

SOURCE means that you want the RPG compiler to print a full
compiler listing. A full compiler listing includes the source program,
information about tables and arrays, the relative location of fields and
their attributes, field names that are not referred to, diagnostics, and a

map of main storage
the starting address,

. The map of main storage lists the identification,

and the size of each separately identifiable

segment of code in the program, tells how much main storage is
required to run the program, and lists the number of library sectors
required for the program.

NOSOURCE means that you do not want the RPG compiler to print a
compiler listing. If you use this option, a prolog is printed along with

the following inform

ation from the overlay linkage editor: the amount

of main storage required to run the program, the starting address of the
program, and the number of library sectors required for the program.
Use this option when you already have a listing of the program.

PSOURCE means that you want the RPG compiler to print a partial
compiler listing. A partial listing includes the source program,
information about indicators used in the program, diagnostics, and the
following information from the overlay linkage editor: the amount of
main storage required to run the program, the starting address of the
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program, and the number of library sectors required for the program. It
does not include information about tables and arrays, information about
fields, or a map of main storage.

If no option is specified, the encry coded in column 11 of the control
gpecification is used.

Override debug option in source: Fntei DEBUG or NODEBUG. Use this
option to override the entry in column 15 of the control specification.

DEBUG means that the DEBUG operation is to be used in the
calculation specifications.

NODEBUG means that the DEBUG operation is not to be used.

If no option is specified, the entry coded in column 15 of the control
specification of your RPG program is used.

Override size-to-execute option in source: Enter the program size in K bytes
(one K byte equals 1024 bytes). The program size must be an even number
from 2 through 64. Use this option to override the entry coded in columns
12 through 14 of the control specification of your RPG program. If no size
is specified, the entry coded in columns 12 through 14 of the control
specification is used.

Create cross-reference listing: Enter NOXREF or XREF.

NOXREF means that you do not want the RPG compiler to create a
cross-reference listing for the program.

XREF means that you do want a cross-reference listing. The
cross-reference listing is created only if the program contains no
terminal errors. A prompt on the third display for this procedure allows
you to choose whether to display or print the listing.

If no option is specified, NOXREF is assumed.

Create program that can be run: Enter LINK or NOLINK.

LINK means that you want to create a load module, that ig, a program
that you can run without first having to use the overlay linkage editor
procedure OLINK to link-edit the program.

NOLINK means that you do not want to create a load module.

If no option is entered, LINK is assumed.

Create program that must be link-edited: Enter NOOBJECT or OBJECT.
NOOBJECT means that you do not want to create an object module.
OBJECT means that you want to create an object module, that is, a
compiled subroutine (not a load module). You must use the OLINK

procedure to link-edit this module (by itself or with one or more other
assembler programs or subroutines) before you can run the module.
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If no option is specified, NOOBJECT is assumed.
Create memory-resident overlays: Enter NOMRO or MRO.
NOMRO means that you do not want overlays to remain in memory.

MRO means that you want to retain overlays in memory. This enables
you to keep more than one overlay in memory.

The default is NOMRO.

Name of subroutine input library: Enter the name of the library that
contains one or more assembler subroutines to be combined with the
program being compiled. If no library name is specified, the name of the
source input library is assumed. ‘

Never-ending program: Enter NONEP or NEP.
NONEP means that the program is not a never-ending program.

NEP means that the program is a never-ending program. A
never-ending program is one that uses system resources (such as disk
storage, display stations, or printers) that are not shared with other
programs. Use this option if your program will be requested frequently.

If no option is specified, NONEP is assumed.

Maximum number of requesting display stations: Enter the number (0
through 99) of display stations that can use a single copy of the program at
the same time. If no number is entered, a value of 0 is assumed (the
program is not a MRT program).

Generate CONSOLE file display formats: Enter GEN or NOGEN.

GEN means that you want the procedure to create and compile source
specifications for 24-line, 1920-character display formats for a
CONSOLE file. Specifications are created and compiled only if the
program contains no terminal errors.

NOGEN means that you do not want the piocedure to create or compile
the source specifications for the display formats for a CONSOLE file.

If no option is chosen, GEN is assumed. However, the procedure
. ignores this option if your program does not use a CONSOLE file.

Size of work files in blocks: Enter the number (1 through 9999) of blocks for
the compiler work files. If no size is specified, 40 blocks is assumed.
However, if the work files become full, they are automatically extended by
the compiler.

You can use the following keys from the second RPGONL Procedure
display:



e Command key 2 to return to the first display for the RPGONL
procedure

e Command key 7 to end the RPGONL procedure
o The Help key for additional explanation of the parameters

What happens next depends on how you responded to the last prompt on
the first display for this procedure. That prompt is Create or change source
before first compilation?

If you responded Y to that prompt and now press the Enter key, the
RPGONL procedure calls DSU or, if DSU is not installed on the system,
SEU, and allows you to create or change your program before the first
compilation. After you finish using DSU or SEU, your program is
compiled.

If you responded N to that option and now press the Enter key, neither
DSU nor SEU is called and you cannot create or change your source
program before the first compilation.

During the compilation, a diagnosed source member is created. A
diagnosed source member is a source member in which informational,
warning, and terminal error messages diagnosed by the RPG compiler are
inserted immediately before the specifications containing errors. The
inserted messages have the following format:

e Columns 1 and 2 contain question marks.

o Column 3 contains I, W, or T to indicate that the message is an
informational, warning, or terminal error message.

e Columns 4 and 5 are blank.

e Column 6 contains H, F, E, L, T, I, C, or O to indicate the specification
type.

e Column 7 contains an asterisk to indicate that this line is a comment.
o Columns 8 through 80 contain the message.

When the compilation is complete, the editor (DSU or SEU) displays the
diagnosed source member on your display screen. You can see the results
of the compilation and can correct any errors diagnosed by the compiler.
When you finish correcting these errors, press command key 7 to end

editing. If you chose to replace the source program, you will next see the
DSU end-of-job display.
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EXIT OPTIONS FOR SOURCE MEMBER

Type choices, press Enter.

ITEM CHOICE POSSIBLE CHOICES

Save member . . . . 1 1=Yes 2=No

Member name . . . . EXAMPLE1

Library name. . . . DSULIB

Reference number. . 000001 1-999999

Serfalize member. . 2 1=Yes 2=No

Beginning column. . 001 1-93

Remove diagnostics..2 1=Yes 2=No

Subtype. . . . . . . RPG UNS, ARP,ARS,ASM,BAP,BAS,BGC,BGD,BGF,
CoB,DFU,DTA,FMT,FOR,MNU,MSG,PHL ,RPG,
SRT,WSU

Print member . . . .2 1=Yes 2=No

Cmd3=Return to editing Cmd4=Display member 1ist

Cmd6=Return to editing with processing CMD7=Exit DSU

If DSU is not installed on your system, you will see the SEU end-of-job
display:

- ™
‘ END OF JOB
Member mame . . . . . .. L ... e« o . TEST
Library name . . . . . . . 0 0L . 0 e e e e YOURLIB
Reference number . . . . . . . . . . o000 000006
Library member subtype . . . . . . . . . . ..o 35

2 DTA 13 BAP 16 MNU 19 SRT 33 COB 36 WSU
11 ARS 14 DFU 17 MSG 31 ASM 34 FOR 40 UNS
12 ARP 15 FMT 18 PHL 32 BAS 35 RPG

Remove diagnostics from dfagnosed source member? Y,N Y

N | _J

On both DSU and SEU end-of-job displays you can choose to have all of the
RPG error messages removed from the source program before it is placed
back into the source program library. You should consider the number of
error messages, the size of the source program, and the amount of free
space in the source program library before you replace the source program
without removing the error messages. To remove the error messages, select
the Y option for the Remove diagnostics prompt on the DSU end-of-job
display, or for the Remove diagnostics from diagnosed source member?
prompt on the SEU end-of-job display.

When you finish using the diagnosed source member, the third display for
the RPGONL procedure is shown.



Using the Third RPGONL Display

The third RPGONL display looks like this:

RPGONL PROCEDURE

Continuation options

Would you 1ike to view the compfler 11sting? . . . Y,N N
Would you 1ike to recompile the source program? . . Y,N Y
Source program . . . . . . . . . TEST

Input 1tbrary . . . . . . . . .. YOURLIB

Output 1tbrary . . . . . . . . . YOURLIB

Data dictionary . . . . . . . . .

Cmdil-Work with different member Cmd7-End
Cmd1i4-Comp1ler options © 1985 IBM Corp.

N _/

Respond to each prompt by entering the appropriate information.
Would you like to view the compiler listing?. Enter Y or N.

Y (yes) means that you want the compiler listing to be displayed at your
display station.

N (no) means that you do not want the compiler listing to be displayed
at your display station.

If no option is specified, N is assumed.

Would you like to recompile the source program?: Enter Y or N.
Y (yes) means that you want to recompile your program.
N (no) means that you do not want to recompile your program.
If no option is specified, Y is assumed.
Command keys 1 and 14 override this option. If you press command key
1, the program is not recompiled, even if you entered Y in response to
this prompt. Instead, the first RPGONL display for the current program
appears, SO you can enter a new program name and use the procedure
with the new program. If you press command key 14, the second
RPGONL display for the current program appears, so you can change
any compiler options for the current program and recompile the

program, even if you entered N in response to this prompt.

Press command key 7 to end the RPGONL procedure.
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Press the Help key for additional information about the third RPGONL
display.

If you respond Y to Would you like to view the compiler listing?, the display
for the COPYPRT procedure appears. The COPYPRT procedure allows you
to display and optionally print the compiler listing. The display for the
COPYPRT procedure looks like this:

o~ —
*%COMPLETE %%
NO. 1/D PROC JOBNAME USER PRINTER ID FORM PAGES RECS
001 SP0061 RPGONL W3145108 MSM $PRINTDM P2 0001 4 44
SELECTED HEADER - 1 PRINT Y/N - N COPIES - 01
FROM PAGE TO PAGE ENTER/HELP KEY CMD 7 - END
- _/

To display the compiler listing, type the listed job number in response to
the Selected header prompt at the bottom of the display and press the Enter
key. To print the compiler listing, type the listed job number in response to
the Selected header prompt, change the default N to Y on the Print prompt,
and press the Enter key. For more information about the COPYPRT
procedure, see the System Reference manual.

Press command key 7 to end the COPYPRT procedure.

You can continue using the RPGONL procedure until you press command
key 7 while any of the three displays is shown or until you type N and press
the Enter key in response to the second prompt on the third display, Would
you like to recompile the source program? Each time you recompile your
program, the parameters you specified the previous time you used the
procedure are automatically entered for you in response to the new
prompts.



Creating or Changing an RPG or Auto Report Program
(RPGSEU Procedure)

The RPGSEU procedure allows you to use the source entry utility (SEU) to
create or change an RPG program. For a complete explanation of SEU, see
the Source Entry Utility (SEU) Guide.

The display for the RPGSEU procedure looks like this:

— R

RPGSEU PROCEDURE Optional-*

Creates or updates an RPG II or auto report
procedure or source menber with SEU.

Name of member to be created or updated. . . . . . . . . TEST

Type of member. . . . . . . . 0 0w e . R,A,P R

Name of member containing SEU formats. . . . . . . . . . #SE@XTRA
Length of statement. . . . . . . . . . . o o 40~120 *
Name of 1ibrary containing member. . . . . . . . . . . . YOURLIB

CMD3-Previous meru
COPR IBM Corp. 1983

\_ ),

Respond to each prompt by entering the appropriate information.

Name of member to be created or updated: Enter the name of the library
member to be created or changed.

Type of member: Enter R, A, or P.
R means an RPG source member.
A means an RPG source member containing auto report specifications.
P means a procedure member.
If no option is specified, R is assumed.
Name of member containing SEU formats: Enter the name of the load

member that contains SEU formats. If no option is specified, the default for
SEU is assumed.
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Length of statement: Enter the maximum length allowed for each source or
procedure statement. If the member exists, the statement length of the member is
assumed. If the member is being created and if no statement length is specified,
the values that are allowed and assumed are as follows:

Allowed Statement Assumed Statement
Member Type Length Length
R 80 through 96 96
A 80 through 96 96
P 40 through 120 120

Name of library containing member: Enter the name of the library that contains
or is to contain the member being created or changed. If no library name is
specified, the name of the current library is assumed.

You can use the following keys from the RPGSEU procedure display:

e Command key 3 to return to the previous Help menu

® Command key 7 to end the RPGSEU procedure

o The Help key for additional information about the parameters
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Compiling an RPG Program (RPGC Procedure)

The RPGC procedure compiles an RPG source program. The RPGC
procedure has two displays.

Using the First RPGC Display

The first display for the RPGC procedure looks like this:

- N
RPGC PROCEDURE Optiongl-+*
Compfles an RPG II source program.
Name of source program to be compiled. . . . . . . . . . . . TEST
Name of 1ibrary containing source program. . . . . . . « . . YOURL.IB
Create diagnosed source member. . . . . . . . . . NODSM,DSM  NODSM
Output optfon for compiier 11stings. . . .PRINT,NOPRINT,CRT  PRINT
Create cross-referenca 1isting. . . . . . . . . NOXREF ,XREF  NOXREF
Maximum number of requesting display statfons. . . . . 0-99 00
Never-ending program. . . . . . . . . . . . . . . NONEP,NEP  NONEP
Name of 1ibrary to contaln compiled program. . . . . . . . . *
Cmd3-Previous menu Cmd4-Put on job queue Cmdl4-More options
COPR IBM Corp. 1986

—

_/

Respond to each prompt by entering the appropriate information.

Name of source program to be compiled: Enter the name of your source

program.

Name of library containing source program: Enter the name of the library
that contains the source member to be compiled. If no library name is
specified, the current library is assumed.
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Create diagnosed source member: Enter NODSM or DSM.

NODSM means that you do not want the RPG compiler to create a
diagnosed source member.

DSM means that you do want a diagnosed source member. A diagnosed
source member is a source member in which informational, warning,
and terminal error messages diagnosed by the RPG compiler are
inserted immediately before the specifications containing errors. The
inserted messages have the following format:

Columns 1 and 2 contain question marks.

Column 3 contains I, W, or T to indicate that the message is an
informational, warning, or terminal error message.

Columns 4 and 5 are blank.

Column 6 contains H, F, E, L, T, I, C, or O to indicate the
specification type.

Column 7 contains an asterisk to indicate that this line is a
comment. '

Columns 8 through 80 contain the message.
When the RPGC procedure is complete, you can use SEU to correct the
specifications containing errors or to remove the error messages from

the source member.

If no option is specified, NODSM is assumed.

Output option for compiler listings: Enter PRINT, NOPRINT, or CRT.

PRINT means that you want the compiler listing created by the RPGC
procedure to be printed.

NOPRINT means that you do not want the compiler listing to be
printed or displayed.

CRT means that you want the compiler listing to be displayed at the
display station that requested the RPGC procedure.

If no option is specified, PRINT is assumed.



Create cross-reference listing: Enter NOXREF or XREF.

NOXREF means that you do not want the RPGC procedure to create a
cross-reference listing for the program.

XREF means that you do want a cross-reference listing to be created.
The cross-reference listing is created only if the program contains no
terminal errors. The cross-reference listing is part of the compiler
listing, so whether the cross-reference listing is displayed or printed
depends on your response to the preceding prompt.

If no option is specified, NOXREF is assumed.

Maximum number of requesting display stations: Enter the number (0
through 99) of display stations that can use a single copy of the program at
the same time. If no number is entered, a value of 0 is assumed (the
program is not a MRT program). ’

Never-ending program: Enter NONEP or NEP.

NONEP means that the program is not to be a never-ending program.

NEP means that the program is to be a never-ending program. A
never-ending program is one that uses system resources (such as disk
storage, display stations, or printers) that are not shared with other
programs. Use this option if your program will be requested frequently.

If no option is specified, NONEP is assumed.

Name of library to contain compiled program: Enter the name of the library
that is to contain the compiled program. If this option is not specified, the
source input library is assumed.

You can use the following keys from the first RPGC Procedure display:

Command key 3 to return to the previous Help menu
Command ke& 4 to place the program on the input job queue
Command key 7 to end the RPGC procedure

The Help key for additional information about the parameters

Command key 14 to see the second display for the RPGC procedure
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Using the Second RPGC Display
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The second RPGC display looks like this:

\ RPGC PROCEDURE Optional—*

o

— —

RPGC TEST,YOURLIB,NODSM,PRINT,NOXREF,0,NONEP,,

override print optfon in source . . SOURCE,PSOURCE ,NOSOURCE *
Override debug option in source . . . . . . . DEBUG,NODEBUG *
override size-to-execute optfon in source . . . . . . 2- *
Halt on serious program error . . . « « « « « o NOHALT,HALT NOHALT
Replace duplicate members . . . . . . . . REPLACE ,NOREPLAC REPLACE
Create program that canberun . . . . . . . . LINK,NOLINK LINK
Create program that must be

Tink-edited . . . . . . . . o000 NOOBJECT,0BJECT NOOBJECT
Name of subroutine fnput 1ibrary . . . . . . . . . « « . .
Generate CONSOLE f1le display formats . . . . . . GEN,NOGEN GEN
Size of work files fnblocks . . . . . . . . . .. 1-9999 40
Name of data dictfonary tobeused . . . . . « « o+ + « & *
Create program with

memory resfdent overlays . . . . . . . . . . . NOMRO,MRO  NOMRO

Cmd2-Page back Cmd4-Put on Jjob queue
COPR IBM Corp. 1986

NG _

Respond to each prompt by entering the appropriate information.

Override print option in source: Enter SOURCE, PSOURCE, or
NOSOURCE. Use this option to override an entry in column 11 of the
control specification of your RPG program.

SOURCE means that you want the RPG compiler to print a full
compiler listing. A full compiler listing includes the source program,

information about tables and arrays, the relative location of fields and
their attributes, field names that are not referred to, diagnostics, and a
map of main storage. The map of main storage lists the identification,
the starting address, and the size of each separately identifiable
segment of code in the program, tells how much main storage is
required to run the program, and lists the number of library sectors
required for the program.

PSOURCE means that you want the RPG compiler to print a partial
compiler listing. A partial listing includes the source program,
information about indicators used in the program, diagnostics, and the
following information from the overlay linkage editor: the amount of
main storage required to run the program, the starting address of the
program, and the number of library sectors required for the program. It
does not include information about tables and arrays, information about
fields, or a map of main storage.



NOSOURCE means that you do not want the RPG compiler to print a
compiler listing. If you use this option, a prolog is printed along with
the following information from the overlay linkage editor: the amount
of main storage required to run the program, the starting address of the
program, and the number of library sectors required for the program.
Use this option when you already have a listing of the program.

If no option is specified, the entry coded in column 11 of the control
specification of your RPG program is used.

Override debug option in source: Enter DEBUG or NODEBUG. Use this
option to override the entry in column 15 of the control specification of
your RPG program.

DEBUG means that the DEBUG operation is to be used in the
calculation specifications.

NODEBUG means that the DEBUG operation is not to be used.

If no option is specified, the entry coded in column 15 of the control
specification of your RPG program is used.

Override size-to-execute option in source: Enter the program size in K bytes
(one K byte equals 1024 bytes). The program size must be an even number
from 2 through 64. Use this option to override the entry coded in columns
12 through 14 of the control specification. If no size is specified, the entry
coded in columns 12 through 14 of the control specification is used.

Halt on serious program error. Enter NOHALT or HALT.

NOHALT means that you do not want the compiler to stop and display
an error message if a warning or terminal error is found in the program.

HALT means that you want the compiler to stop and display an error
message if a warning or terminal error is found in the program.

If no option is specified, NOHALT is assumed.
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Replace duplicate members: Enter REPLACE or NOREPLAC.

REPLACE means that, if a load or subroutine member is being created
and if a load or subroutine member with the same name already exists
in the output library, you want the newly compiled program to replace
the existing load or subroutine member.

NOREPLAC means that, if a load or subroutine member is being
created and if a load or subroutine member with the same name already

exists in the output library, you want an error message to be displayed.

If no option is specified, REPLACE is assumed.

Create program that can be run: Enter LINK or NOLINK.

LINK means that you want to create a load module, that is, a program
that you can run without first having to use the Overlay Linkage
Editor procedure OLINK to link-edit the program.

NOLINK means that you do not want to create a load module.

If no option is entered, LINK is assumed.

Create program that must be link-edited: Enter NOOBJECT or OBJECT.

NOOBJECT means that you do not want to create an object module.

OBJECT means that you want to create an object module, that is, a
compiled subroutine (not a lcad module). You must use the OLINK
procedure to link-edit this module (by itself or with one or more other
assembler programs or subroutines) before you can run the module.

If no option is specified, NOOBJECT is assumed.

Create memory-resident overlays: Enter NOMRO or MRO.

NOMRO means that you do not want overlays to remain in memory.

MRO means that you want to retain overlays in memory. This enables
you to keep more than one overlay in memory.

The default is NOMRO.

Name of subroutine input library: Enter the name of the library that
contains one or more assembler subroutines to be combined with the
program being compiled. If no library name is specified, the name of the
source member library is assumed.



Generate CONSOLE file display formats: Enter GEN or NOGEN.

GEN means that you want the procedure to create and compile source
specifications for 24-line, 1920-character display formats for a
CONSOLE file. The specifications are created and compiled only if the
program contains no terminal errors.

NOGEN means that you do not want the procedure to create or compile
the source specifications for the display formats for a CONSOLE file.

If no option is specified, GEN is assumed. However, the procedure
ignores this option if your program does not use a CONSOLE file.

Size of work files in blocks: Enter the number (1 through 9999) of blocks for
the compiler work files. If no size is specified, 40 blocks is assumed.
However, if the work files become full, they are extended automatically by
the compiler.

You can use the following keys from the second RPGC Procedure display:

Command key 2 to return to the first display for the RPGC procedure
Command key 4 to place the program on the input job queue
Command key 7 to end the RPGC procedure

The Help key for additional information about the parameters

Name of the data dictionary to be used: Enter the name of the current data
dictionary to be used during the compilation, if you are using
communication formats defined through the interactive data definition
utility IDDU). There is no default value for the data dictionary.
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Printing an RPG Cross-Reference Listing (RPGX

Procedure)
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The RPGX procedure prints a cross-reference listing for an RPG program.
No diagnostic checking is provided with the RPGX procedure. Therefore,
you should use this command only for RPG source programs that have been
successfully compiled and for which object programs have been produced.
Unpredictable or confusing results may occur if auto report source
statements or RPG source statements containing errors are used as input to
the RPGX procedure. The display for the RPGX procedure looks like this:

RPGX PROCEDURE

Requests cross-reference for RPG II source program.

Name of source Program . . . . . . « ¢« v v v e e v e e e e e . TEST
Size of $SOURCE file inblocks . . . . . . . . . . . . 1-9899 40
Name of 1ibrary containing source brogram . . . . . . . . . . . YOURLIB

Cmd3-Previous menu Cmd4-Put on job queue
COPR IBM Corp. 1983

R

Respond to the prompts by entering the appropriate information.

Name of source program: Enter the name of your source program.

Size of $SOURCE file in blocks: Enter the number (1 through 9999) of
blocks for the work files. If no number is entered, 40 blocks is assumed.
However, if the work files become full, they are extended automatically by
the compiler.

Name of library containing source program: Enter the name of the library
that contains the source program to be listed. If no library name is
specified, the name of the current library is assumed.

You can use the following keys from the RPGX Procedure display:

e Command key 3 to return to the previous Help menu

e Command key 4 to place the program on the input job queue

e Command key 7 to end the RPGX procedure

e The Help key for additional information about the parameters



Cross-Reference Listing

Listing Format

The RPGX procedure or the XREF option in the RPGC and AUTOC
procedures provide a cross-reference listing of the symbols defined and
referenced in the respective RPG and autoreport source programs. The
cross-reference listing can be very helpful when you are modifying or
expanding your program. The execution of the cross-reference listing step
in the RPGC or AUTOC procedure depends upon the following:

o The listing is provided only when XREF is specified for the RPGC or
AUTOC procedure. The default is no cross-reference listing (NOXREF).

e The listing is not provided if terminal errors occur in the RPG or auto
report compilation.

o The Sort utility is required to sort the symbol entries and provide a
cross-reference listing.

The symbols used in an RPG or auto report program are sorted and placed
in the following categories in the cross-reference listing:

e Filenames

o Indicators

e Tables and arrays

e Fields and data structures

o Labels

The format of the cross-reference listing is as follows:

SYMBOL LNG TYPE DEC DEFN REFERENCES
b R D L X XXXX XX===—=X pid XXXX XXXX XXXX xxxx*
where:

SYMBOL is from 1 to 8 characters in length and defines the filenames,
indicators, tables/arrays, data structures, fields, and labels used in the
RPG or auto report program. Alphameric and numeric literals are not
processed by the cross-reference listing option. When you are using a
continuation line option on a file description specification, anything
that is not a field name will not show up in the SYMBOL column.
However the keyword of the continuation line option will appear
(FMTS, for example).

LNG is four positions long and defines the length of the field or data
structure, the length of an element in a table or array, or the record
length for the file named. LNG is not used for indicators or labels.
LNG is also not used when a field has been defined by the *LIKE
DEFN operation code. In this case, the length of the field shows as
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**%%*  For a data structure, the length of the data structure shows as
*DS*.

TYPE is 2 to 7 positions in length and defines the type of file named (by
using columns 15 and 16 from the file description specifications) or the
type of label being defined and referenced. TYPE is used only for
filenames or labels.

DEC is one position long and defines the number of decimal positions in a
numeric field. DEC is not used for filenames, alphameric fields,
indicators, data structures, or labels.

DEFN is four positions long and defines the statement number in which the
symbol is defined. If the symbol is defined multiple times in the
program, the first definition is assumed. The use of a field in a data
structure is considered to be the definition of that field; all other uses
of that field are considered to be references. The definition of an array
is considered to be in the extension specification specifying the array
even if the array is also specified in a data structure.

REFERENCES are four positions in length and define the statement
number in which the symbol is referenced. The number of entries
under REFERENCES depends on the number of times the symbol is
used in the program. If the symbol is unreferenced, there are no
entries. If the symbol is referenced multiple times, multiple lines of
references could be printed for the related symbol. An asterisk (*)
printed beside a reference indicates that the contents of the symbol are,
or could be, altered in this statement. An asterisk indicates that a field
is used as a calculation result field and the operation code is not
DEFN, or that an indicator is specified in positions 59 through 70 of
the input specifications or in positions 54 through 59 of the calculation
specifications.



Sample Cross-Reference Listing

The information that is printed in the cross-reference listing for each symbol type
looks like this:

*% FILENAME LEGEND *x*

SYMBOL LNG TYPE DEFN REFERENCES
CONTROL 0030 UC 0001 0005 0021 0045
WORKSTN 0030 CP 0002 0009 0043

** INDICATOR LEGEND #*

SYMBOL DEFN REFERENCES
01 0005

02 0009

03 0011 0020

20 0032 0035% 0045
21 0038 0041% 0047
99 0021 0028 0029

*%* TABLE AND ARRAY LEGEND *%
SYMBOL LNG DEC DEFN REFERENCES
AO8 0005 0 0003 0023% 0023 0024 0027* 0027 0027
ARY 0015 0004 0024% 0026%

*%* FIELD AND DATA STRUCTURE LEGEND *#
SYMBOL LNG DEC DEFN REFERENCES
CENTS 0002 0 0015
cosT 0007 2 0018 0007 0039% 0039
DESC 0018 0019 0008 0033
DOLLAR 0005 0 0014
INVDTA  *DS* 0012 0010 0046 0048
IX 0001 0 0022 0023 0023 0024 0024 0025* 0025 0026 0027
NAME 0008 0016
PARTNO 0005 0 0013 0006 0021
STOCK 0010 0017

** LABEL LEGEND *%

SYMBOL TYPE DEFN REFERENCES
ADDRCD BEGSR 0031 0028
FND TAG 0030 0020
UPDRCD BEGSR 0037 0029
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Compiling an Auto Report Program (AUTOC Procedure)

The AUTOC procedure compiles an RPG program that contains auto report
specifications. The AUTOC procedure has two displays.

Using the First AUTOC Display

The first AUTOC display looks like this:

T TN

AUTOC PROCEDURE Optional-*

Compiies an RPG II program that contains auto report specifications.

Name of source program to be compiled . . . . . . . . . . . . . TEST

Name of library containing source program . . . . . . . . . . YOURLIB
Call RPG II compiler . . . . . . . . . . . . . .. COMP ,NOCOMP  COMP
Output option for compiler listings . . . . . PRINT,NOPRINT,CRT PRINT
Create cross-reference 1isting . . . . . . . . .. NOXREF ,XREF  NOXREF
Maximum number of requesting display stations . . . . . . 0-99 00
Never-ending program . . . . . . .« + .« « .« o« . NONEP,NEP  NONEP

Name of 1ibrary to contain compiled program . . . . . . . . . *

Cmd3-Previous menu  Cmd4-Put on jJob queue  Cmdl4-More options
COPR IBM Corp. 1986

_

Respond to each prompt by entering the appropriate information.

Name of source program to be compiled: Enter the name of your source
program.

Name of library containing source program: Enter the name of the library
that contains the source member to be compiled. If no library name is
specified, the name of the current library is assumed.

Call RPG II compiler: Enter COMP or NOCOMP.

COMP means that you want the RPG compiler to be run as part of the
auto report function.

NOCOMP means that you do not want the RPG compiler to be run as
part of the auto report function.

If no option is specified, COMP is assumed.
Output option for compiler listings: Enter PRINT, NOPRINT, or CRT.

PRINT means that you want the listings created by the AUTOC
procedure to be printed.
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NOPRINT means that you do not want the listings to be printed or
displayed.

CRT means that you want the listings created by the AUTOC procedure
to be displayed at the display station that requested the AUTOC
procedure.
If no option is specified, PRINT is assumed.

Create cross-reference listing: Enter NOXREF or XREF.

NOXREF means that you do not want the AUTOC procedure to create a
cross-reference listing for the RPG program.

XREF means that you do want a cross-reference listing. The
cross-reference listing is created only if the program contains no
terminal errors. The cross-reference listing is part of the compiler
listing, so whether the cross-reference listing is displayed or printed
depends on your response to the previous prompt.
If no option is entered, NOXREF is assumed.

Maximum number of requesting display stations: Enter the number (0

through 99) of display stations that can use a single copy of the program at

the same time. If no number is specified, a value of 0 is assumed (the

program is not a MRT program).

Never-ending program: Enter NONEP or NEP.
NONEP means that the program is not to be a never-ending program.
NEP means that the program is to be a never-ending program. A
never-ending program is one that uses system resources (such as disk
storage, display stations, or printers) that are not shared with other
programs. Use this option if your program will be requested frequently.
If no option is entered, NONEP is assumed.

Name of library to contain compiled program: Enter the name of the library

that is to contain the compiled program. If no library name is specified, the

name of the source input library is assumed.

You can use the following keys from the first AUTOC Procedure display:

e Command key 3 to return to the previous Help menu

e Command key 4 to place the program on the input job queue

e Command key 7 to end the AUTOC procedure

e The Help key for additional information about the parameters

o Command key 14 to see the second display for the AUTOC procedure
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Using the Second AUTOC Display
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The second AUTOC display looks like this:

(/"

N _

—
AUTOC PROCEDURE Optional-+*

P o
AUTOC TEST,YOURLIB,COMP,PRINT,NOXREF,0,NONEP, ,
Override print option in source . . SOURCE,PSOURCE,NOSOURCE *
Override debug optfon in source . . . . . . . DEBUG ,NODEBUG *
Override size-to-execute optfon in source . . . . . . 2-64 *
Halt on serious program error . . . . . . . . . NOHALT ,HALT NOHALT
Replace duplicate members . . . . . . . . REPLACE ,NOREPLAC REPLACE
Create program that can berun . . . . . . . . LINK,NOLINK LINK
Create program that must be

Tink-edited . . . . . . . . . . . . . .. NOOBJECT,0BJECT NOOBJECT
Name of subroutine input iibrary . . . . . . . . . . . .. *
Generate CONSOLE fiie display formats . . . . . . GEN,NOGEN GEN
S1ze of work files inblocks . . . . . . . . . .. 1-9992 40
Name of data dictionary tobe used . . . . . . . . . . .. *
Create program with

memory resident overlays . . . . . . . . . . . NOMRO,MRO NOMRO
Cmd2-Page back Cmd4-Put on Job queue

COPR IBM Corp. 1986

Respond to each prompt by entering the appropriate information.

Override print option in source: Enter SOURCE, PSOURCE, or

NO

SOURCE. Use this option to override an entry in column 11 of the

control specification of your RPG program.

SOURCE means that you want the RPG compiler to print a full
compiler listing. A full compiler listing includes the source program,
information about tables and arrays, the relative location of fields and
their attributes, field names that are not referred to, diagnostics, and a
map of main storage. The map of main storage lists the identification,
the starting address, and the size of each separately identifiable
segment of code in the program, tells how much main storage is
required to run the program, and lists the number of library sectors
required for the program.

PSOURCE means that you want the RPG compiler to print a partial
compiler listing. A partial listing includes the source program,
information about indicators used in the program, diagnostics, and the
following information from the overlay linkage editor: the amount of
main storage required to run the program, the starting address of the
program, and the number of library sectors required for the program. It
does not include information about tables and arrays, information about
fields, or a map of main storage.



NOSOURCE means that you do not want the RPG compiler to print a
compiler listing. If you use this option, a prolog is printed along with
the following information from the overlay linkage editor: the amount
of main storage required to run the program, the starting address of the
program, and the number of library sectors required for the program.
Use this option when you already have a listing of the program.

If no option is specified, the entry coded in column 11 of the control
specification of your RPG program is used.

Override debug option in source: Enter DEBUG or NODEBUG. Use this
option to override the entry in column 15 of the control specification of
your RPG program.

DEBUG means that the DEBUG operation is to be used in the
calculation specifications.

NODEBUG means that the DEBUG operation is not to be used.

If no option is specified, the entry coded in column 15 of the control
specification of your RPG program is used.

QOverride size-to-execute option in source: Enter the program size in K bytes
(one K byte equals 1024 bytes). The program size must be an even number
from 2 through 64. Use this option to override the entry coded in columns
12 through 14 of the control specification of your RPG program. If no size
is specified, the entry coded in columns 12 through 14 of the control
specification of your RPG program is used.

Halt on serious programming error: Enter NOHALT or HALT.

NOHALT means that you do not want the compiler to stop and display
an error message if a warning or terminal error is found in the program.

HALT means that you want the compiler to stop and display an error
message if a warning or terminal error is found in the program.

If no option is specified, NOHALT is assumed.

Replace duplicate members: Enter REPLACE or NOREPLAC.
REPLACE means that, if a load or subroutine member is being created
and if a load or subroutine member with the same name already exists
in the output library, you want the newly compiled program to replace
the existing load or subroutine member.
NOREPLAC means that, if a load or subroutine member is being
created and if a load or subroutine member with the same name already

exists in the output library, you want an error message to be displayed.

If no option is specified, REPLACE is assumed.
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Create program that can be run: Enter LINK or NOLINK.
LINK means that you want to create a load module, that is, a program
that you can run without first having to use the Overlay Linkage
Editor procedure OLINK to link-edit the program.
NOLINK means that you do not want to create a load module.
If no option is entered, LINK is assumed.

Create program that must be link-edited: Enter NOOBJECT or OBJECT.

NOOBJECT means that you do not want to create an object module.

OBJECT means that you want to create an object module, that is, a
compiled subroutine (not a load module). You must use the OLINK
procedure to link-edit this module (by itself or with one or more other
assembler programs or subroutines) before you can run the module.

If no option is specified, NOOBJECT is assumed.
Create memory-resident overlays: Enter NOMRO or MRO.
NOMRO means that you do not want overlays to remain in memory.

MRO means that you want to retain overlays in memory. This enables
you to keep more than one overlay in storage.

The default is NOMRO.

Name of subroutine input library: Enter the name of the library that
contains one or more subroutines to be combined with the program being
compiled. If no library name is specified, the name of the source input
library is assumed.

Generate CONSOLE file display formais: Enter GEN or NOGEN.

GEN means that you want the procedure to create and compile source
specifications for 24-line, 1920-character display formats for CONSOLE
files. The specifications are created and compiled only if the program

contains no terminal errors.

NOGEN means that you do not want the procedure to create or compile
the source specifications for the display formats.

If no option is specified, GEN is assumed. However, the procedure
ignores this option if your program does not use a CONSOLE file.

3-30



Size of work files in blocks: Enter the number (1 through 9999) of blocks for
the compiler work files. If no size is specified, 40 blocks is assumed.

You can use the following keys from the second AUTOC Procedure display:
e Command key 2 to return to the first display for the AUTOC procedure
e Command key 4 to place the program on the input job queue

e Command key 7 to end the AUTOC procedure

e The Help key for additional information about the parameters

Name of the data dictionary to be used: Enter the name of the current data
dictionary to be used during the compilation, if you are using

communication formats defined through the interactive data definition
utility (IDDU). There is no default value for the data dictionary.
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Creating or Changing Display Formats (RPGSDA
Procedure)
The RPGSDA procedure allows you to create or change display formats.

There are no displays for the RPGSDA procedure. Instead, the procedure
calls the screen design aid (SDA) utility, and the SDA menu is displayed:

~ ™

SDA MAIN OPTIONS W4

Select one of the following:

MENUS 1. Design menus
DISPLAYS 2. Design display formats
3. Design display formats for WSU
PROGRAMS 4. Build RPG II WORKSTN f1le specificattions
5. Butld WSU programs
SERVICES 6. EDIT Source and procedure members
7. VIEW Display formats 1n $SFGR load members
8. PRINT Display formats in source members
9. COMPILE Source format members with $SFGR
option . . . . .

HELP-Cursor selected help CMD3-Previous menu CMD7-End SDA session

\_ | _

For a complete explanation of SDA, see the manual Creating Displays.
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Solving Problems That Occur At Compilation Time

The following charts describe some problems that may occur when you
compile your program and some possible ways to solve these problems.

No Compiler Listing Is Produced

Items to Check

How to Check
the Item

Recommended
Recovery Action

You coded B in
column 11 of
the control (H)
specification.

Use DSU/SEU or
RPGSEU procedure
to look at the source
program
specifications.

Either use DSU/SEU
to change the B to
blank, or use the
RPGONL, RPGC, or
AUTOC procedure to
recompile your
program, and choose
SOURCE or
PSOURCE as the
Override print option
in source parameter.

You chose
NOSOURCE as
the Override
print option in
source
parameter on
the RPGONL,
RPGC, or
AUTOC
procedure.

Look at the prolog
on the compiler
listing to see which
option you chose.

Use the RPGONL,
RPGC, or AUTOC
procedure to
recompile your
program, and change
NOSOURCE to
PSOURCE,
SOURCE, or blank
as the Override print
option in source
parameter.

You chose N in
response to the
prompt Would
you like to view
the compiler
listing? on the
RPGONL
procedure.

This item cannot be
checked.

Change N to Y as
the response to the
prompt Would you
like to view the
compiler listing? on
the RPGONL
procedure.
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No Compiler Listing Is Produced (continued)
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Items to Check

How to Check
the Item

Recommended
Recovery Action

You chose
NOPRINT as
the Output
options for
compiler listing
parameter on
the RPGC or
AUTOC
procedure.

This item cannot be
checked.

Use the RPGC or
AUTOC procedure to
recompile your
program, and change .
NOPRINT to PRINT
or CRT as the

Output option for
compiler listings
parameter.

Your display
station is
configured to
the wrong
printer.

b

Use the SSP
STATUS command
(D W) to see how the
system is configured.

Reconfigure the
display station to the
correct printer.

The spool
writer is
stopped.

Use the SSP
STATUS command
(D P) at the system
console to see the
status of the spool
file.

Use the SSP START
command

(S P,printer-id) at
the system console.




No Load Module Is Produced

Items to Check

How to Check
the Item

Recommended
Recovery Action

You chose
NOLINK as the
Create program
that can be run
parameter on
the RPGONL,
RPGC, or
AUTOC
procedure.

Look at the prolog
on the compiler
listing to see what
option you chose.

Use the RPGONL,
RPGC, or AUTOC
procedure to
recompile your
program, and change
NOLINK to LINK as
the Create program
that can be run
parameter.

You used the
wrong name as
the subroutine
input library
name on the
RPGONL,
RPGC, or
AUTOC
procedure.

Look at the prolog
on the compiler
listing to see what
subroutine input
library name you
used.

Use the RPGONL,
RPGC, or AUTOC
procedure to
recompile your
program, and change
the name of the
subroutine input
library.
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A Load Module Is Produced but Cannot Be Found
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Items to Check

How to Check
the Item

Recommended
Recovery Action

You did not
code a program
identification
name in
columns 75
through 80 of
the control (H)
specification.

Look at the compiler
listing.

Do one of the
following:

1.

Use DSU/SEU to
code a program
identification
name in columns
75 through 80 of
the control
specification, and
then use the
RPGONL, RPGC,
or AUTOC
procedure to
recompile your
program.

Use the SSP
LIBRLIBR
procedure to
change the
default name of
the load module
(RPGOBJ) to the

required name.




Items to Check

How to Check
the Item

Recommended
Recovery Action

The name of
the library in
which you are
looking is not
the same as the
name you used
as the output
library name on
the RPGONL,
RPGC, or
AUTOC
procedure.

Look at the prolog
on the compiler
listing to see what
name you used as
the output library
name.

Do any one of the
following:

1.

Look in the
library you used
as the output
library name on
the RPGONL,
RPGC, or
AUTOC
procedure.

Use the
RPGONL, RPGC,
or AUTOC
procedure to
recompile your
program, and
change the name
of the output
library.

Use the SSP
LIBRLIBR
procedure to
copy the load
module from the
library you used
as the output
library name on
the RPGONL,
RPGC, or
AUTOC
procedure to the
required library.
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No Subroutine Module Is Produced
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How to Check Recommended
Items to Check | the Item Recovery Action
You chose Look at the prolog Use the RPGONL,
NOOBJECT as on the compiler RPGC, or AUTOC
the Create listing to see what procedure to
program that option you chose. recompile your
must be program, and change
link-edited NOOBJECT to
parameter on OBJECT as the
the RPGONL, Create program that
RPGC, or must be link-edited
AUTOC parameter.
procedure.
You used the Look at the prolog Use the RPGONL,

wrong name as
the subroutine
input library
name on the
RPGONL,

| RPGC, or

AUTOC
procedure.

on the compiler
listing to see what
subroutine input
library name you
used.

RPGC, or AUTOC
procedure to
recompile your
program, and change
the name of the
subroutine input
library.




A Subroutine Module Is Produced but Cannot Be Found

Items to Check

How to Check
the Item

Recommended
Recovery Action

You did not
code a program
identification
name in
columns 75
through 80 of
the control (H)
specification.

Look at the compiler
listing.

Do one of the
following:

1.

Use SEU to code
a program
identification
name in columns
75 through 80 of
the control
specification, and
then use the
RPGONL, RPGC,
or AUTOC
procedure to
recompile your
program.

Use the SSP
LIBRLIBR
procedure to
change the
default name of
the subroutine
module
(RPGOBJ) to the

required name.
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A Subroutine Module Is Produced but Cannot Be Found (continued)
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Items to Check

How to Check
the Item

Recommended
Recovery Action

The name of
the library in
which you are
looking is not
the same as the
name you used
as the output
library name on
the RPGONL,
RPGC, or
AUTOC
procedure.

Look at the prolog
on the compiler
listing to see what
name you used as
the output library
name.

Do any one of the
following:

1.

Look in the
library you used
as the output
library name on
the RPGONL,
RPGC, or
AUTOC
procedure.

Use the
RPGONL, RPGC,
or AUTOC
procedure to
recompile your
program, and
change the name
of the output
library.

Use the SSP
LIBRLIBR .
procedure to
copy the load
module from the
library you used
as the output
library name on
the RPGONL,
RPGC, or
AUTOC
procedure.




No Diagnosed Source Member Is Produced

How to Check Recommended
Items to Check | the Item Recovery Action
You chose Look at the prolog Use the RPGC
NODSM as the on the compiler procedure to
Create listing to see what recompile your
diagnosed option you chose. program, and change
source member NODSM to DSM as
parameter on the Create diagnosed
the RPG source member
procedure. parameter.

If your problem is still not solved, please refer to Chapter 32 (Problem
Determination) in this manual.
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Chapter 4. Testing an RPG Program

Testing is the final step in creating an RPG program. Testing means
running your load module with sample data, not actual data. You should
test all possible combinations of variables in your program to be sure that
the program processes the data correctly in every case. Testing usually
reveals some program errors that must be corrected before you can use the
load module to process your actual data. Finally, after this debugging
(finding and correcting all errors), the program is ready to be put into
production by running it with actual data.

This chapter explains how to run a load module and briefly suggests how to
debug a load module.

Running an RPG Load Module

There are three ways to run an RPG load module:

e Enter control language LOAD and RUN statements from the display
station keyboard. If the program uses DISK files, you must also include
a control language FILE statement for each DISK file. You can use a
control language SWITCH statement to set any external indicators (Ul
through U8) used by the program. To attach a display station to a
program that uses a WORKSTN file, you can use a control language
WORKSTN statement.

o Enter the name of a procedure that contains the required control
language statements.

e Select a menu option.

For a complete explanation of the control language statements and of how
to write a procedure, see the System Reference manual.

For information on how to place the program on the input job queue, see
the manual Operating Your Computer.
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Example of Control Language Statements To Run a Program

The following control language statements load and run an RPG load
module named PROG1 that uses an input DISK file named INPUT and an
output DISK file named OUTPUT:

// LOAD PROG1

// FILE NAME-INPUT

// FILE NAME-OUTPUT,BLOCKS-10
// RUN

RPG Halt Messages

Errors in an RPG program can cause the program to halt while it is being
compiled or run. When the program halts, a halt message is displayed. If
the program is run from the input job queue, the halt messages are
displayed at the system console. If the program is run from a display
station (and not placed on the input job queue), the halt messages are
displayed at the display station. If the program is a multiple requester
terminal (MRT) program, the messages go to the system console.

When a halt message is displayed, the person at the system console or at
the display station must respond by entering one of the following options:

o (-Continue: Control is returned to the program, and processing
continues.

e I-Bypass: The remainder of the program cycle is bypassed, and the next
record is read. For some messages, option 1 means that you should try
the operation again. This information is in the second-level text for
these messages.

e 2.Controlled Cancel: End-of-job operations specified by the program are
done, tables are dumped, and file labels are cataloged.

¢ 3-Immediate Cancel: The job is canceled; but control is not returned to
the RPG program. New data entered for this job is not preserved.

For a complete explanation of the halt messages and of the necessary
responses, see the RPG II Messages manual.

Debugging an RPG Load Module

You can use the DEBUG operaticn to debug any RPG program. In
addition, you can use other techniques to debug a program that uses a
WORKSTN file.



Using the DEBUG Operation

The DEBUG operation is an RPG function that helps you find errors in a
program. This operation causes one or, optionally, two records to be
written to an output file. The first record contains a list of all indicators
that are on at the time the DEBUG operation occurs in the calculation
specifications. If you code the name of a field or array in the result field of
the DEBUG operation, a second record is also written to the output file.
The second record shows the contents of the field or array specified in the
result field.

The DEBUG operation can be coded at any point or at several points in the
calculation specifications. The output records are written whenever the
DEBUG operation occurs.

Factor 1 of the DEBUG operation can contain a literal or the name of a
field. The literal or the contents of the specified field are written in the
first record. If factor 1 is left blank, the statement number of the DEBUG
operation is written in the first record.

Factor 2 must contain the name of the output file to which the records are
written. The file cannot be a WORKSTN file. The same filename must be
used as factor 2 for all DEBUG statements in a program.

The result field can contain the name of a field or array whose contents are
written in the second output record. If the result field is left blank, only
one record is written when that DEBUG operation occurs.

To use the DEBUG operation, you must also code a 1 in column 15 of the
control specification. If you leave that column blank, the DEBUG
operation is treated as a comment. You can override the entry in column
15 by specifying DEBUG or NODEBUG in the RPGONL, RPGC, or AUTOC
procedure (see Chapter 3, Entering and Compiling an RPG Program).
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Records Written by the DEBUG Operation

The DEBUG operation always causes at least one record to be written.

That record has the following format:

Output Positions

Information

1-8

DEBUG-

9-16 Literal or contents of field coded in factor
1 (optional), or the statement number of
the DEBUG operation code in the
program,

17 Blank

18-32 INDICATORS ON-

33-any position
(depending on
length of output
record)

The names of all indicators that are on,
each separated by a blank. More than
one record may be needed.

The second record is written only when an entry is coded in the result field.

The second record has the following format:

Output Positions

Information

1-14

FIELD VALUE-

15-any position
(depending on
length of ﬁeld)

The contents of the result field (up to 256
characters). If the result field is an array,
more than one output record may be

needed to contain the array.

Debugging a Program That Uses a WORKSTN File

Because the logic for WORKSTN file processing is supplied by both the
RPG program and the display format specifications, it may be more difficult
to find coding errors for the WORKSTN file than for other files. The
following techniques may help you debug a WORKSTN program:

Always compare the $SFGR listing to the RPG input and output
specifications. The From, To, and End positions used on the RPG
specifications should normally match the From, To, and End positions
listed for the $SFGR input and output buffers.

If the wrong format is displayed, check the status of the indicators to be
certain the status is as you expected. If the status of the indicators is
incorrect, the wrong format may be displayed or a correct format may
be followed by an additional format that overlays and thereby hides the
correct format. The specification of erase input (columns 31 and 32 of
the S specifications) or override fields (columns 33 and 34 of the S
specifications) may also cause a partial format to be displayed that
overlays the correct format.

Always include a record type for blank records. Blank records can
occur in one of two ways:



—~ If the record is the first input record for a display station (in most
programs the first input record for a display station is blank)

— If N (no) is specified in column 22 (return input) of the display
format S specification and no data keys were pressed

If the program goes to end of job prematurely, check whether all display
stations have been released or whether Y (yes) was specified in column
35 (suppress input) of the S specification. Either situation can result in
no display stations being allowed to enter input, which causes end of
file on the WORKSTN file. If either of the preceding conditions is true
for a NEP program and if the person at the display station enters a
STOP SYSTEM command, the WORKSTN file goes to end of file.

If the command display unexpectedly follows a program display, the
program may have gone to end of job before any data was entered for
the display (see the RESTORE parameter of the control language
WORKSTN statement in the System Reference manual). If
RESTORE-NO is specified, a display from the program may be on the
screen after the program has gone to end of job, so it appears as if the
program is still running. If RESTORE-YES is specified, the command
display appears on the screen immediately when the program goes to
end of job.

Avoid using multiple formats on the same section of the screen until the
program logic is debugged.

During the debugging operations, display a constant on the screen for
every format. This should help you analyze the screen contents.

Use the DEBUG operation code in selected locations to trace the
program flow. Suggested locations and the resulting debug information
are as follows: :

Location Debug Information

As first calculation Shows the contents of the specified

input record and the indicator status
for a primary file

After any READ
operation

Shows the contents of the specified
input record and the indicator status
for a demand file

Before every EXCPT
operation

Shows the status of the indicators
that control which records (formats)
are to be produced as output
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Location

Debug Information

As last detail

Shows the indicator status before

calculation heading and detail output

After an ACQ Shows the work station ID and the

operation indicator off if the operation was
successful

After a REL Shows the display stations that are

operation released from the program

After every TAG Shows the program flow

operation

As first statement in
each subroutine

Shows the program flow

Conditioned by LR

Shows when the program ends

After each WORKSTN output record, define a record with the same
conditioning indicators and write that record to the DEBUG file (see
Figure 4-1). The record should contain:

— The format name

— The work station ID, if used in the program

— The release status, if the display station is released in the output
specifications

— SLN (starting line number), if used in the program

— Data fields as needed

If the following types of error messages occur, check the probable causes
listed:

Error messages involving program checks to the WORKSTN device are
probably caused by:

— Invalid use of erase input fields (columns 31 and 32 of the S
specification)
— Clearing all or a portion of the screen containing the input fields.

Error messages involving invalid WORKSTN identifiers are probably
caused by an earlier release of the display station in either calculation
or output operations.
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Figure 4-1. Writing the WORKSTN Output Record to the DEBUG File
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Chapter 5. Using a DISK File

A DISK file is a file that contains data read from a disk or written to a
disk. A DISK file can be organized in one of three ways:

e Sequential
e Direct
e Indexed

This chapter explains how to code RPG specifications so that you can
create, read, update, and add records to each of these kinds of DISK files.
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SEQUENTIAL FILES

In a sequential file, the position of a record depends on the order in which
records are placed in the file. The first record placed in the file occupies
the first record position in the file, the second record placed in the file
occupies the second record position, and so on. Figure 5-1 shows how a
sequential file is organized.

Records are stored on disk in the same order
in which they are read. No index is kept, and
no spaces are left between disk records.

1st
record

2nd 3rd 4th 5th 6th

Figure 5-1.

Organization of a Sequential File



Creating a Sequential File

To create a sequential file, you define the DISK file as an output file and
write records to the file. The control language statements for the program
must include a FILE statement. That FILE statement must use either the
RECORDS parameter or the BLOCKS parameter to specify the size of the
file, and it must use the DFILE-YES parameter if you want to allow records
to be deleted from the file. For information about the FILE statement, see
the System Reference manual.

Define the file by using the unshaded portions of the file description
specifications shown below:

File Type Mode of Processing File Addition/Unorder:
F File Designation Length of Key Field or s Extent Exit Number of Tracks
of Record Address Field N for DAM for Cylinder Overfl
€nd of File 2
Record Address Type | S Name of Number of Exte
i Sequence o i Symbolic 181 el Exit
Filename Type of File r Device Device H
File Format N  Organization or ] .
w 5 Additional Area |S - Storage Index -
Line ul | |8 = § 4
o S| Block Record « |E[Overflow Indicator| 2 Condit
g Qs a Length =5 Key Field | % oLus,
> gl S| tenen e NN rting (&5 Continuation Lines 2
3lo s 3 <X : £
E Sla ol|% = Location | | 3
[ Sla|w|< External Record Name K Option Entry «
3 a slefl7 8 9:1011 12131415 9 20 21 22 23 24 25 26 27 40 41 42 43 44 45 46
of2f |F S| §
o3} |F

Columns 7 through 14 must contain the name of the file.
Column 15 must contain O to indicate that the file is an output file.

Column 19 must contain F or blank to indicate that all records in the file
must be the same length.

Columns 20 through 23 must contain blanks or the block length. The block
length must equal the record length or be a multiple of the record length.
The maximum block length is 9999. If you leave these columns blank, the
block length equals the record length.

Columns 24 through 27 must contain the length of the record you are
creating. The record length can be any number from 1 to 4096.

Column 32 can contain a number from 1 through 9 to indicate that the
program uses two input/output areas for the file, or a blank to indicate that
the program uses only one input/output area.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through U8, to
condition the use of this file.
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Example of Creating

a Sequential File

Suppose you want to create a customer file on disk. Customer numbers are
sequential; that is, you assign each new customer the next higher number.
Figure 5-2 shows how to code the file description, input, and output
specifications to create this sequential file.

F File Type Mode of Processing File Addition/Unordered
e Desionati Length of Key Field or Extent Exit Number of Tracks
FnleED:slg'n:l.:on of Record Address Ficld 5 for DAM for Cylinder Overflow
ile =
i Record Address Type | Symbolic gl Nameof Number of Extents
Filename Sequence Type of File H Device Device § Label! Exit Tome
- of Fi 3 '
wF-Ia Format ‘; m:;:rx;; 3 = Storage Index Rewind
Line w 8 = g:id
o s = ]Overflow Indicator| 2 ition
= E| Block Record MR oy cator| 2
als = - 8 uU1-us,
é § E S Length Length « < S é&\:(;::ld a5 Continuation Lines M
5 g Stolel= & <= Location | | E) 3
£ 2l |w|< External Record Name K Option Entry < <
3 4 51617 8 9-10 11 12 13 1415 16]17) |8i|9 20 21 22 23 24&26 27 ﬁg\“'ﬂﬂiﬁﬁﬁ'#u 39140 41 42 43 44 45 46 {47 48 49 aiﬂﬁﬁiﬁi&ﬂﬂ‘ﬂ‘ﬂﬁis_&_“ 67269'70#71 72} 73 74
ofz| FTNFIT F 9
5| [*SIFQDI] 128 LISK
o|a| |F L
ols| |F | Records are blocked
ole| |F (128 x 2 = 256)
o|7| |F TN
ofs] |F RERRRRINREREE
o External Field Name .
I H Field Location . ;'e'd
Filename § Record Identification Codes 3 3 ndicators
or ) Y Zls | &
g|  Record Name i ! 2 3 B From To |g RPG 2 !3 g| &
S 221z, g 8| FiedName [ 2 |EE[ T Zero
Line | MEE | |z | |s I o -1 L P Data Structure p 3 2o § Plus [Minus|or
S - 8ls|e position |Z1Q) 8| Position |22 8 Posiion |E|2| B[E]|2 E s |5 E| o Blank
- Dta ofrl 1e12]8 5|5|2 5(Sf2 ] I B R g S22 2
St;‘u;rt':re ry NDZSK Z|3jo z|o|o ZIS|O Al [ Times Length O o |=20]
3 4 51617 8 9 1011 1213ha1s5]16]17]18[19 20|21 22 23 24 |25]26 |27 |28 29 30 31| 32]33]34| 35 36 37 38|39|40]41]42]43)4a4 45 av 47|48 49 50 51|52|53 54 55 56 57 5859 60|61 62|63 64|65 66|67 68|69 70|71 72 73 74
o'l IT/IINF C |
of2| |1 7
o T 19 | 134
ORE 35 | 54 |ADD!
o5 |x 59 | 74 KIS
el e 74] DIAT
o|7] |1 1 1
ofsl 1 7L lcusTi
11 ]
ofo[ [x - - 8 | 47 DATAS3
1{o] x| [} On lines 01 and 07, columns 15 through 17 contain
| T information used to sequence-check the input record.
HEIN In columns 15 and 16, 01 means that record type 2
3T must be first, followed by record type 3 (identified
e by 02 sequence). The 1 in column 17 means that one
s |r record type 2 and one record type 3 exists.
e I }- I 1 I ] 1 I et 4+t 1 4 i il - P FI W .
P e DL L L]

Figure 5-2 (Part 1 of 2).
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Figure 5-2 (Part 2 of 2).
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Reading a Sequential File

Sequential files can be read in any of the following ways:

e (Consecutively

e Randomly by relative record number

e Randomly by relative record number and/or consecutively

¢ Randomly by address output (addrout) file

Note: An alternative index file can also be created for a sequential file to
provide another method of reading the records in the file. For information

about creating an alternative index file, see Creating an Alternative Index
File for an Indexed File later in this chapter.

Reading Consecutively

Reading consecutively means reading records in the order in which they
occur in the file. If you want to read all the records in the file, code the file
for consecutive processing as shown in the file description specifications

below:
F File Type Mode of Processing File Addition/Unordered
" Extent Exit f
File Designation Length of Key Field or Number of Tracks
g of Record Address Field g for DAM for Cylinder Overflow
End of File E
Record Address Type | b Number of Extents
Sequence Type of File H Device i-
File Format N Organization or g 2
. w & Additional Area - Storage Index
Line w 8 = H
e E Block Record ¥ E Overflow Indicator! §
<
é S E > Length Length g g gt:ztil::'d 5 Continuation Lines
£ 3 S ol= = Location | |
4 =|a jw|< External Record Name
34 sle 112 16[18017] 1810 20 21 22 23 24 26 26 27 28 29 30 31 32 33 34 35 38 37 38[30]40 41 42 43 44 45 a5
AR F J111111  bisk
ols| |F ]
+

5-6

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain P, S, T, or D:

e If you code P (primary) or S (secondary), the file is read as part of the
RPG program cycle. For an explanation of how primary and secondary
files are read, see Chapter 11.

e If you code T (table), column 39 must contain E. Your program must

also include an extension specification for a preexecution-time table or
array. The file name on that extension specification must be the same
as the file name on this file description specification. For information
about extension specifications, see Chapters 13 and 22.



e If you code D (demand), you must code a READ operation code in the
calculation specifications in order to read the file. For information
about the READ operation, see Chapter 28.

Column 17 can contain E or blank if column 16 contains Por S. E

indicates that the program must process all records from the file before the

program can end. Blank indicates that the program can end before it
processes all records from the file.

Column 18 can contain A, D, or blank if column 16 contains P or S:

e A indicates that the program checks that the records in the file are in
ascending sequence.

e D indicates that the program checks that the records in the file are in
descending sequence.

e Blank indicates that the program does not check the sequence of
records in the file.

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Column 32 can contain a number from 1 through 9 or a blank. A number
indicates that the program uses two input/output areas. Blank indicates
that the program uses only one input/output area.

Column 39 must contain E if column 16 contains T.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US.
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Reading Randomly by Relative Record Number

Sometimes you want to read only some of the records in the file. Reading
consecutively can be slow in this case, because reading consecutively
means reading every record in a file. It would be faster to read only the
records you specifically identify. Reading only specific records is called
random processing.

One way to identify which records to read is to identify the position of each
record in the file. A number that identifies the position of each record
relative to the beginning of the file is called a relative record number. For
example, the relative record number of the first record in a file is 1, the
relative record number of the second record in the file is 2, and so on.

You can process files randomly by relative record number if the files are
chained files (that is, if there is a C in column 16 of the file description
specifications). Chained files are not read at input time of the RPG
program cycle. Instead, they are read only when the CHAIN operation
occurs during the calculation part of the cycle. For information about the
CHAIN operation code, see Chapter 28. Chained records can be read
during total calculations or during detail calculations.

If you want to read records randomly by relative record number, code the
unshaded columns of the file description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
i Extent Exit Number of Track:
File Designation Length of Key Field or Jumber of Tracks
: A of Record Address Field § for DAM for Cylinder Overflow
End of File >
Record Address Type | ; Name of Number of Extents
. Sequence iy i Symbolic ? Label Exit
Filename Type of File Device Device 3
. o~ izati
 File Format N m::‘:'l";;'. g 3 Storage Index
Line w 8 = ]
(<] g Block Record v E Overflow Indicator E
ol B = -
é Q E > Length Length g s g&‘;:,::‘d i Continuation Lines
€ 2 g ol 3 = Location | |
N IS4 - External Record Name
34 slel7 8 9 1011 1213 14hshsl17}isso zo;%_gg__gsﬂgn 28 29 30 31 32 33 34 35 36 19140 41 42 43 44 45 46 14549505|5z
ol Ir L 1S
o[3| |F
~+ —t—+ + —+—+

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain C to indicate that the file is a chained file. You
must code a CHAIN operation in the calculation specifications in order to
read a chained file. :

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Column 28 must contain R to indicate that the file is to be processed
randomly by relative record number.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, U1 through US.
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Reading Randomly by Relative Record Number and/or Consecutively

If you want to read a file both randomly and consecutively, use a
full-procedural file. You can read a full-procedural file randomly like a
chained file and/or consecutively like a demand file. That is, you can chain
to a specific relative record number in the file and then read records
consecutively from that point. To read the file randomly, you use a CHAIN
operation in the calculation specifications; to read it consecutively, you use
a READ or READP operation. You cannot use a READE operation to read
the file consecutively, because the READE operation cannot read by
relative record number. For example, if you code a CHAIN operation to
relative record number 10 and then code a READ operation, the program
chains to relative record number 10 and then reads the following record.

It is not necessary to code both a CHAIN and a READ or READP
operation, but you must code at least one CHAIN, one READ, or one
READP operation in order to read a full-procedural file. For information
about the CHAIN, READ and READP operation codes, see Chapter 28.

Code a full-procedural file as an input file. Code entries in the unshaded
columns of the file description specifications shown below:

File Type Mode of Processing File Addition/Unord(
F File Designation Length of Key Field or = Extent Exit Number of Tracki
of Record Address Field o for DAM for Cylinder Over
y
. 2 me of
) Pa—— Record Address Type 5 ) Symbolic  |& E:bef on" Number of Ex
Filename N (‘I;ype of File Device Device §
File Format rganization or 3 cl
Line " w 5 _Additional Area | = Storage Index
= =3
[S S| sook | Aecora x| [overtiow ndicator| 2
8 IS a h | Length = Key Field | %
5 ol S| tene ot g8 Koy Field | Continuation Lines
3| b 3 < arting
€ Sla| e~ = Location | | -
i Sla External Record Name K Option Entry
3 4 slel7 8 9-1011 1213 141516 19 20 21 22 23 24 26 26 27 28 29 30 31 32 33 34 35 36 37 38/39]40 41 42 43 44 45 46|47 48 49 50 51 52 60 61 62 63 64 6566l
ol2| |F TIF
of3| |[F

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain F to indicate that the file is a full-procedural file.
You must code a CHAIN, READ or READP operation in the calculation
specifications in order to read a full-procedural file.

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US.
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Reading Randomly by Address Output (Addrout) File

An address output (addrout) file is a record address file produced by a sort
program. (A record address file is an input file that tells the program which
records to read from a DISK file and the order in which to read them.) An
address output file contains the relative record numbers of the records in a
DISK file. The advantages of an address output file are that:

o The space required for the address output file is much less than the -
space required for a sorted sequential file.

o The sort runs much faster.

® The original file is unchanged.

You can have only one address output file in a program. When an RPG
program uses an address output file, it automatically reads the relative
record numbers consecutively from the address output file. You do not
have to code a READ operation for the address output file. Then, using the
relative record number, the program randomly reads the DISK file to
process the corresponding record. In this way, the program can process a
sequential DISK file in a new sequence without actually sorting the records
and creating a new file. Also, once the file description and extension
specifications are coded for the DISK file and for its associated address
output file, you can code the DISK file as an ordinary sequential file. If the
DISK file is a full-procedural file, you must code a READ operation in the
calculation specifications; you cannot use a READE, READP, or CHAIN
operation to read a full-procedural file randomly by an address output file.

No input specifications are required for the address output file.

If you want to read records randomly by an address output file, code the file
description specifications as shown below:

Filename

7. 8 9-1011 1213 14

1/0/U/C/D
& P/S/C/R/T/D/F

File Type

Mcde of Processing

File Designation

End of File

Sequence

File Format

Block
Length

F/V/S/M/D/E

Record
Length

Length of Key Field or
of Record Address Field

Record Address Type

Type of File
©  Organization or
S Additional Area

Device

3
E Overflow Indicator|
S Key Field
X Starting

= Location

A/P/I/K

External R

lecord Name

| Extension Code E/L

20 21 22 23
[

= |&

24 25 26 27

28

| M |» Form Type

31

40 41 42 43 44 45 46

Symbolic
Device

S

Labels S/N/E/M

Name of

Extent Exit
for DAM

Label Exit

Storage Index

Continuation Lines

Option

Entry

File Addition/Unordered

Number of Tracks
for Cylinder Overflow

Number of Extents
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Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain P, S, or F:

e If you code P (primary) or S (secondary), the record is read as part of

the RPG program cycle. For an explanation of how primary and
secondary records are read, see Chapter 11.



o If you code F (full-procedural), you must code a READ operation in the
calculation specifications. CHAIN, READE, and READP operations are
not allowed with the address output files.

Column 18 can contain A, D, or blank if column 16 contains P or S:

® A indicates that the program checks that the records in the file are in
ascending sequence.

o D indicates that the program checks that the records in the file are in
descending sequence.

e Blank indicates that the program does not check the sequence of
records in the file.

Column 19 must contain F or blank.
Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Column 28 must contain R if column 16 contains P or S. The R indicates
that the file is processed randomly by an address output file.

Column 31 must contain I if column 16 contains P or S. The I indicates
that relative record numbers from the address output file are used to
process the file.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.

For the address output file, code entries in the unshaded columns of the file
description specifications shown below:

File Type Mode of Processing File Addition/Uno
File Designation Length of Key Field or = Extent Exit Number of Tra
- of Record Address Field S for DAM for Cylinder Ov
End of File > N ¢
Record Address Type | . ame o Number of |
f Sequence = . Symbolic b .
Filename 9 Type of File H Device Device f Label Exit
File Format ™ Organization or .
" w 5 Additions! Ares :2 3 Storage Index -
< 13 il
8 $| oo | Recors «|E[overtiow tndicator| 8 Fib
§ SlE g o Length =5 oy Fioid | £ ut
- Q= > gt « NS st;‘ eld | x Continuation Lines uc
=108 Y S <X ing
3 Sla| e~ = Location | |
2 =g jw|< External Record Name
[ 9:10 11 12 13 14 f1s]16 9 20 21 22 23 24 26 26 27 28 29 30 31 40 41 42 43 44 45 46
101,12 03 38 Hs L6 e a—-
F IIR 1
F 1 l
+ F——t A —t——t

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain R to indicate that the file is a record address file.
Column 17 must contain E or blank. E indicates that all records from the

file must be processed before the program can end. Blank indicates that the
program can end whether or not all records from the file are processed.
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Column 19 must contain F or blank.
Columns 20 through 23 must contain the block length or blanks.

Column 27 must contain 3 because each record in an address output file is a
relative record number, which is always three positions long.

Column 30 must contain 3 because relative record numbers in address
output files are always three positions long.

Column 31 must contain I to indicate that binary relative record numbers
are used in processing.

Column 32 must contain T to indicate that the file is an address output file.

Column 39 must contain E to indicate that the file is further described on
extension specifications.

Columns 40 through 43 must contain DISK.
Columns 71 and 72 can contain an external indicator, Ul through US8. ‘

Two entries are required on the extension specifications:

Record Sequence of the Chaining File

Number
Number of the Chaining Field of Number gl=l T H
able or sla
. ; Length 2le Length 2|2
Line To Filename Table or 'f'"'"‘ ';' - of %[<| ArrayName | o g1< Comments

g Array Name | Per ntes 18| (Awemating | gy alw

= . Record | Per Table | Entry |x|5 v el g

£ From Filename or Array NHEH Format) J|El S

o
8 HHE HHE

6§17 819 10J11 12 13 14 15 16 17 18|19 20 21 22 23 24 25 26|27 28 29 30 31 32]33 34 35|36 37 38 39|40 41 42]43]44] 46‘74849505!5253545556575!159600!626354558667&69707'727374

L Rl Lol

LB B B ) 1T LN B B B S B N N B N SO B SN AN SN S B B DU N BN N B S B N N B S B SN SR R S S SN SN BN B BN SR B RS SN BN B e |

Columns 11 through 18 must contain the name of the address output file.
This name must be the same one coded on the file description specifications
for the address output file.

Columns 19 through 26 must contain the name of the sequential file to be

processed by the address output file. The name must be the same one coded
on the file description specifications for the sequential file.
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Updating A Sequential File

Updating records in a sequential file involves reading a record, changing
some data in the record, and writing the record back to its original location
in the file. If you try to update a record that was not the last record read,
error message RPG-9043, TRIED RECORD UPDATE BEFORE INPUT FOR
FILE, is displayed. The fields to be updated must be described on both the
input and the output specifications.

When you update records in a sequential file, the file can be processed in
any of the following ways:

e Consecutively
e Randomly by relative record number
e Randomly by relative record number and/or consecutively

e Randomly by address output (addrout) file
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Deleting Records from a Sequential File

Updating a file can include deleting records from the file. To allow records
to be deleted from the file, the DFILE-YES parameter must be specified on"
the control language FILE statement when the file is created. For
information about the FILE statement, see the System Reference manual. If
you try to delete a record from a file that does not allow deletions, error
message RPG-9067, INVALID OPERATION ATTEMPTED, is displayed.

To delete a record, you first read the record (either randomly or
consecutively) and then, with DEL coded in the output specifications, write
the record back to the same file. Code entries in the unshaded columns of
the output specifications shown below:

fr
o w|s i i Zero Balances X = Remove
W 'S ISpace) Skip Output Indicators " _
E E Field Name Commas to Print No Sign | CR Plus Sign 5.9=
g = T T or Y. v 1 Al Y = Date User
Filename HEHR EXCPT Name es es Field Edit ’
§ or 8 2 And  And End :‘es co § 2 f 2-700 Defined
B = o] Position o es Suppress
Line [g] Record Name ole[t] 2| & 5 . No No 4 o|m
- Alolo] & | < S )
ofr ‘zo‘ 8 k3 *AUTO 3 Constant or Edit Word
o 2 Sl- 1 2.3 456 78 91011121314151617 1819 2021 2223 24 °
3 4 s5lel7 8 9 101112 13]1a|15]16]17|18[19 20|21 22]23|24|25]26 )27 |28 32 33 34 35 36 37
°'] o o
o]z I
..... t F—t——t—t t T +—

Columns 7 through 14 must contain the name of the file if this is the first
record on the output specifications or if the previous record on the output
specifications is for a different file.

Column 15 must contain D, T, or E to indicate whether the record is to be
written at detail, total, or exception output time of the RPG program cycle.

Columns 16 through 18 must contain DEL to indicate that the record is to
be deleted.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 contains
E.

Records are not physically removed from a file when they are deleted.

Instead, deleted records are filled with hexadecimal FFs. That is, all the
bits for every character in the deleted record are set on.
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Updating Consecutively

You can update records in a sequential file consecutively. If the file is a
primary or secondary file (P or S in column 16 of the file description
specifications), the program reads a record from the file at input time in the
RPG program cycle, and the program writes a record to update the file
during detail output or exception output time in the program cycle. If the
file is a demand file (D in column 16), the program reads a record when a
READ operation occurs in the calculation specifications, and it writes a
record to update the file at detail output, total output, or exception output
time in the program cycle.

Code the file description specifications as shown below:

F File Type Mode of Processing File Addition/Unordere
i Extent Exit [ Number of Tracks
File Designation Length of Key Field or Number of Tracks
e of Record Address Field z for DAM for Cylinder Overflc
End of File s
Record Address Type | : b Name of Number of Exte
i Sequence B i Symbolic 12 | sbel Exit
Filename Type of File Device Device 3 Tape
File Format N Organization or g " Rewind
. w & Additionsl Area - Storage Index
Line & 8 g $
Q S Block Record x [S|Overfiow Indicator |2
ale ¥
lg § E > Length Length « § g §:.¥;F..i;' IB Continuation Lines
3 318! el = Location | |
.f Sielw|< External Record Name Option Entry
. 40 41 42 7-&49505v5253 81 62 63 64 6568
JJ50739mnuuuwun132_30;212%22‘2911 o 43 44 45 46]4 J
ol2| [¢ SK
0j3| |F
1ttt t

Column 15 must contain U to indicate that the file is an update file.

Entries in the other columns are the same as those for reading
consecutively.

Example of Updating and Deleting Records

Sometimes you want to update the records in your customer master file.
The transaction file contains two input record types. One type (those with
D in column 1) identifies records to be deleted from the master file. The
other type (those with 3 in column 1) contains information needed to update
the master file. Figure 5-3 shows how to code the RPG specifications to
update records and delete records from the master file.
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F File Type Mode of Processing . File Addition/Unordered
File Designatiors Length of Key Field or = Extent Exit 'Number of Tracks
End of File of Record Address Field ; for DAM for Cylinder Overflow
Record Address Type | . Name of Nu
y Symbolic |3 . mber of Extents
Filename Seotnes TmeofFis |2 Device Device g| Leoel Exit Tope -
File Format N Organization or g Gl Rewind
Line R w 5 _Additional Area | = Storage Index -
= e
sl a g § Block Record ¥ E Overflow Indicator ‘é Stl)'ndia(ion
S - g U8,
> g|e S| tenh | Leneh g g[8 Koy rield 1% Continuation Lines 2| e —
3 3 S of= S <5 Location 2 3
& =S|a |w|< External Record Name ] K Option Entry < r
3 4 slel7 8 9-1011121314]1s w[o_vﬂwwg’y_zzzauﬁzsn 28 29 30 31 32 33 34 35 36 37 30[30140 41 42 43 44 45 4647 48 49 50 51 5253|5455 56 57 58 59 |60 61 62 63 64 65| 66!67)68 69) 7071 72|73 74
of-] I-TRANS] [ [ Ir/p i ]
ofs| |FMAISIT S 128 I
ol4| |[F —I
t + —+ T t
o External Field Name i Fi
I £ Field Location , Mi:;';rs
Filename H Record Identification Codes 5 <
3 g
or =y » ~ |5 k]
g|  Record Name i R 1 2 3 || From To |§ RPG 2lssgl 2
] g 2 . s
) > 2 > g, g 8| Field Name § ] B Zero
Line § =122 | |8 . A 5|9 Data Structure = 3 2e g Plus |Mi
€ iti Zlol 8 ition |Z]0]8 iti Zlo| &) E|a £ £ £
4 Data olR .é § 'g Position FMEH Position < 5 5 Position : s 3 a’é § Coours S g g s ; Blank
ructu o218 18 2|516 215)8 Z2|G|8|A|S] o rimes | Lenath S |28] &
3 4 5le|7 8 9 1011 12]13)1a|15}1e)17|18]19 20|21 22 23 24|25]26}27 28 29 30 31 35 38 37 38Jas|40f41 45 45 47]48 49 50 51]52|63 54 55 56 67 68]s0 60fe1 62|63 64|65 6867 68[60 70|71 72 73 74
T TRANS 1l ic L] |
o2 |I 7L CUST 1
o] Jz 1] icl |
ofe[ Jx 7| [CUSTNOLI1M1
off| |z 1 1712 Hﬁ
ole] Iz 18 AYMT
o|7] |1 24 2 1
ofs] |IMASTE S | @3 | | 1] lcic icM 12
oo |T CIC el icM 128 C
o] | 8 CUST 1M
IERNIN ) §
e e 76l ICRLIT
3] |1 8 iC
14 I 1 P Y
o] Jr CREDIIT
el [z 0
171 |1
. -+ —+ i -

Figure 5-3 (Part 1 of 2). Updating and Deleting Records in a Sequential File
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c o Indicators Result Field :?'q:l:.:::c
& - I l Arithmetic
2 § = Plus [Minus] Zero
E g § And And Factor 1 Operation Factor 2 ag'. g Compare Comments
¢ Name Length |2 {2TS2[T<2]1=2
Line E gg{ - - E 3%‘
218 5|2 2 3 E|E[Figh] Low lEqual
3 4 5|67 8|9l10111]12[13|14]15]16]17|18 19 20 21 22 23 24 25 26 27 [28 29 30 31 32§33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 48)42 50 51]52]53|54 55|56 57|58 59]60 61 62 63 64 €5 656 67 68 63 70 71 72 7.
of1{ lc 1 | | | 1 . .
of2] Ic| TOTIC N Indicator 01 is on for an
ofs| Jc PAYMT TOTPAY input record which deletes
ofal lc Tl TOT | | 142 adisk record. Indicator
°l5| ¢ TOTY A A 21 is set for use during
°l°l I¢ TOTPAY Y| update of the MASTER
of+] |c| TOTC C TiT file.
os[ e TOTQ&F \
ofs] e TOTPAY HEEERRREREREEEE
'1°] 1€ 10l J ..
T el I N2 1H fez'sz indicator for next
12| elL TIOT] TIAT ) N\ ycle.
3] et TIPAY Tl Y N
ARE T TC |(AEAREEEEE RN
18] | The values in the MASTER
el Jc \ 1| file are updated by totals
7 e Clear accumulator fields for J1.| accumulated from trans-
8] f© next cycle, 1| action records.
118] |ei " n
2[o] ¢ HIERRRERREREEREN RIREERRREREREAN
O ggsme Skip Output Indicators Field Nome ,—r—_—-——__—:‘-'> Commas Zertt; I::::;u:es NoSign | CR | — x-;.:‘.:g::" N
. g .: or Yes Yes 1 A J Y= E'alle Edi User
2| Filename N gg AL A:I\d EXCPT Name End Yes No 2 B | Kk Z-Z:od G | Defined
> or N . =
Line E Record Name g L2 ® o Position zz ;‘: 3 g ; Suppress
E S '§ g % : gutpu( {
oIR A0 8 B 5 8 *AUTO pe 3 Record |3 Constant or Edit Word
AlN|D =z z z EE | 1 2 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 '
3 4 516|7 8 9 10 1112 131a)15116|17|18]19 20)21 22]23{24]25]26 |27 |28] 9(30{31] 32 33 34 35 36 37]38|39|40 41 42 43]44]45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70{71 72 73
o['[ o] T a RN l
o|2[ |of CHARGE 85
o]s 9|1
o4l [0 C IT 97
ofs| |of
ofe| |O 1
QaNS | i

Figure 5-3 (Part 2 of 2). Updating and Deleting Records in a Sequential File
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Updating Randomly by Relative Record Number

You can update records in a sequential file randomly by relative record
number. The file is defined as a chained file (C in column 16 of the file
description specifications). This means that the program reads a record
from the file when a CHAIN operation occurs in the calculation
specifications, and it writes a record to update the file during detail output,
total output, or exception output time in the RPG program cycle.

Code the file description specifications as shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or z Extent Exit Number of Tracks
S of Fife of Record Address Field i for DAM for Cylinder Overflow
Record Address Type | . 2| Nameof Number of E
. i Symbolic |& . ml xtents
Filename Sequence N g o of File W Device Device f Label Exit Toe
File Format ganization or g .
; w 5 _Additional Area 3 Storage Index Rewind
Line “ 8 = § File
Q Block Record x ||Overflow Indicator|’ Condition
g Sls H Length | Length sla Roy Fiold | £ U1-Us,
e SIS 2 < gz Starting  |& Continuation Lines o v
I% g HEAE = Location | | g 2
S |a External Record Name K Option Entry <
3.4 slel7 8 9.1011 1213 14his]ve 20 21 22 23 24 26 26 27 9} 40 41 42 43 44 45 46 |47 48 49 50 51 52 |s3] 54 55 56 67 58 59 |60 61 62 63 64 65)es|67]68 88]70l71 72|73 74
2 F ISIK
013 F
1t Tt Tttt Tttt

Column 15 must contain U to indicate that the file is an update file.

Entries in the other columns are the same as those for reading randomly by
relative record number.
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Updating Randomly by Relative Record Number and/or Consecutively

You can update records in a sequential file randomly by relative record
number and/or consecutively. That is, the file is defined as a
full-procedural file (F in column 16 of the file description specifications).
The record to be updated can be read either randomly by relative record
number with a CHAIN operation or consecutively with a READ or READP

operation. The record cannot be read consecutively with a READE

operation, because the READE operation cannot read by relative record
number. The output operation to update the record can occur during detail
output, total output, or exception output time of the RPG program cycle.

Code the file description specifications as shown below:

Device

40 41 42 43 44 45 46

F File Type Mode of Processing
File Designation Length of Key Field or
- of Record Address Field
End of File
- Record Address Type |
i quence - =
Filename Type of File ®
File Format ‘; Organization or §
w -
Line w 3 5 Additional Area <
o g i Block Record ¥ E Overflow Indicator g
3 Sl €} Length Length SIS Key Field | %
(- Slo > 5 <X Starting  |W
£ Slal o= = Location | |
L S|a |w|< External Record Name
3 4 slel7 8 9-10 111213 1a15)16[17]18{19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38[39)
1 T 1 ]
0|2 F
0|3 F
—t— LIRS N M B B He S S S S e S

Symbolic
Device

47 48 49 50 51 52
%

Column 15 must contain U to indicate that the file is an update file.

Labels S/N/E/M

for DAM
Name of

Extent Exit

Label Exit

Storage Index

Continuation Lines

53545556575859

Option

File Addition/Unorc

[ Number of Traci
for Cylinder Ove

Number of E

Entries in the other columns are the same as those for reading randomly by
relative record number and/or consecutively.

Chapter 5. Using a DISK File
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Updating Randomly by Address Output (Addrout) File

You can update records in a sequential file processed by an address output
(addrout) file. The sequential file can be a primary, secondary, or
full-procedural file (P, S, or F in column 16 of the file description
specifications). If the file is a primary or secondary file, the program reads
a record at input time of the RPG program cycle, and it writes a record to
update the file at detail output or exception output time of the program
cycle. If the file is a full-procedural file, the program reads a record when
the READ operation occurs in the calculation specifications, and it writes a
record to update the file at detail output, total output, or exception output
time of the program cycle.

Code the file description specifications as shown below:

File Type

Mode of Processing

File Designation

File Format

Block
Length

Record
Length

-3
3

Length of Key Field or
of Record Address Field

Record Address Type

Type of File
™ Organization or
& Additional Area

Overflow Indicator

Key Field
Starting
Location

A/P/\IK
I/X/D/T/R

External R

ecord Name

| Extension Code E/L

24 25 26 27
™1

28

End of File
Filename Sequence
U w
ne uw
5| | 8
& Qe @
> S >
Slo ke
3 2191 |1L]&
5 sla| 1€
2 Sla |w(<
3 4 slel7 8 91011 12 13 14 |isfy
0|2 F
0|3 F
T LI

31

Device

40 41 42 43 44 45 46

SiK|

Symbolic
Device

Labels S/N/E/M

Name of
Label Exit

Extent Exit
for DAM

File Addition/Unordered

Storage Index

Continuation Lines

Option

Entry

60 61 62 63 64 65} 66

Number of Tracks
for Cylinder Overflow

Number of Extents
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Column 15 must contain U to indicate that the file is an update file.
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Entries in the other columns are the same as those for reading randomly by
address output file.

Entries on the file description specifications for the address output file and
on the extension specifications are the same as those for reading randomly
by address output file.



Adding Records to a Sequential File

After a file is created, you can add records to it in either of two ways:

o At the end of records in the file

e Between records in the file

Adding Records at the End of a File

To add records at the end of a sequential file, code the file description and

output specifications as shown below:

File Type

Mode of Processing

File Designation

Length of Key Field or

of Record Address Field

Extent Exit
for DAM

File Addition/Unordered

Number of Tracks
for Cylinder Overflow

2
o
End of File s
Record Address Type | Symbol Z| MNameof Number of Extent:
i Sequence - & YmBOlic D1 Label Exit
Filename Type of File - Device Device H
File Format < Organization or 2 ]
Line " w 5 Additional Area (2 - Storage Index
= o
N ol8 H Record v E()verﬂow Indicator %
= S E g Length Length 3 g 3 gf,‘;.f,f;'d M Continuation Lines
€ 31| o= S <E ocation | |
i =la < External Record Name K Option
3 4 516]7 8 9-10 11 12 13 1415 1910__2;22324252627 40 41 42 43 44 45 4
0}2 F
0|3 F l
LI T T T 17 T T T LA . | T LI T T T LI | T T T T T T T T T T T T LENE B B T T T
On the file description specifications, all entries except column 66 are the
same as those for creating a sequential file. The A in column 66 indicates
that you will add records to the file described on this line.
0 s
i ﬁ Ski Output Indicators Zero Balances ’ _ X = Remdve
=] Space ® Field Name Commas to Print No Sign | CR Plus Sign 5. 9=
Q= or Y Y 1 Al Y = Date User
" = es ‘es " "
3| Filename % =1sls EXCPT Name E£nd Yes No 2 B | K z_;'e'd Edit | Defined
> or Ha HE And - And ! N Yes 3 c| L] e
. fi o < Position o Suppress
Line g Record Name oTelc g 5 . § n . No No 4 ol wm
< Alo[o] & | < S|gf OCuteut 13
olR k] 5 8 *AUTO = Record  |@ Constant or Edit Word
AlnlD =z z z w @l 1 2 3 45 6 7 8 9 1011121314 151617 18 19 20 21 22 23 24 *
3 4 51617 8 9 1011 12 1314]115116]17}18)19 20§21 22]|23)24|25)26 |27 |26]29}30|31| 32 33 34 35 36 37 44145 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 67 68 69 70
o)1 o 2 o
of2 O
LI [ S B B B

On the output specifications, columns 7 through 14 must contain the name
of the file if this is the first record on the output specifications or if the
previous record on the output specifications is for a different file.

Column 15 must contain H (heading), D (detail), T (total), or E (exception)

to indicate the type of record to be written.

Columns 16 through 18 must contain ADD to indicate that the fields defined

on the following lines form the record to be added to the file.

Columns 23 through 31 can contain conditioning indicators

Columns 32 through 37 can contain an EXCPT name if column 15 contains

E.

Chapter 5. Using a DISK File
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Example of Adding Records at the End of a File

As you get new customers, you want to add them to the sequential customer
file you created in Figure 5-2, Example of Creating a Sequential File.
Because you assign customer numbers sequentially, you can add each new
customer record at the end of the records already in the file.

Figure 5-4 shows how to code the RPG specifications to add records at the
end of that sequential customer file.

F File Type Mode of Processing File Addition/Unordered
i Extent Exit Number of Track:
File Designation Length of Key Field or o ot Tracks
st o of Record Address Field g for DAM for Cylinder Overflow
End of File 3 §
Record Address Type | Symbolic  |& Name o . Number of Extents
Filename Sequence Type of File 3 Device Device 3 Label Exit Toe
File Format ¥ Organization or L] Rewind
. w S Additional Area ‘2 - Storage Index e
Line o o < 2 Conditic
[<] S| Block Record ¥|E Overflow Indicator|’2 o Ugwn
olr S = - e -U8,
2 S|e gl temath | tength |, g8 Key Field | Continuation Lines | ve —
13 g 3 ols - <[z Location | | - S §
2 Sl fw|< External Record Name K Option Entry < 3
3 4 slel7 8 9.10 11 1213 1a]15}16]17 wpslg_’gnzau’gzsnmzsaom32333435:53733394041 42 43 44 45 46 4745495031_52mag‘igig_ﬂsvﬁmigmm%mmln 73 14
of2| FITNFITILE] | [TIP 96 SK
1P -~ I
o3| [FlSEiRDTISK 10 56 12
ofe| |¢ |
T 1 T T T
5 External Field Name _ . Field
= Field Location Indicators
Filename § Record Identification Codes g B
or >0 & Z 8 %
» Record Name wln|S © 1 2 3 . From To |8 RPG = é 8| =
=|12 5 £ . T
> 22|z, 8 &l FieldName | 2 IE 21z Zero
Line ¢ e N = | = |& 2| |3|2|<]  oate structure Tu S |22 & | pus [Minusfor
S HEH position |Z[Q| &] Position |Z]2] 8] Position |E|2) E[E1S £ SI5El o Blank
Ce ~ Data olr[ ¢ g 5 R N s|N| 5 3 N gg Occurs Longth g slzg :
Name alnJolzlo |= Z{ol° Z|010 ofele 0 Times
3 4 56|78 9101 12fizfafis|rie]17[18]19 2021 22 23 24f25|26 27 |28 20 30 31]32]33|34] 35 36 37 38 30]a0]a1aza3|aa a5 a6 a7]48 48 50 5152|553 54 55 56 57 5859 60|61 62|63 64|65 66|67 €869 70[71 72 73 74
o'l ITNFIIILIE 1 [
o2] Jr 7l_lcusTNG
OBNE q ISTAT]
ofa| |1 1
°%) |T 14 CIT
ofe| IT 1
T 35 | 5] |
o8| |x 59 | |74 ICITIST]
ol9| |I 1
1fof |T T T
JONE ; RLT
MEIL wild ST
Tt i
— + +—

Figure 5-4 (Part 1 of 2). Adding Records at the End of a Sequential File
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(o
O G| 6 |space]  Skip Output Indicators Zero Balances ] X = Remove
Cor : NoSign [CR | — y
§§ Field Name MM | o Print 0 Sign PlusSign | o o
Y = Date
Filename HHR | EXCPTN Yes Yes VoL ALY Fiadedr | o
& ! glalsls And And ame End Yes No 2 B 1 Kz za0 Defined
= or 2[rl&]< | Position No Yes 3 c|t Suppress
Line g Record Name N § 5 g 3| in No No 4 D™
o Alolo] 2 | < 3l5| oweu |3
8 5 8 - =1 | Record |@ Constant or Edit Word
o[r 2 5 3 AUTO £]< @
Aln]o z W o &l 1 23 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 *
3 4 5]6|7 8 9 1011 12 13[14]15]16]17]18]|19 20|21 22§23|24|25]26 |27 |28]29|30]31] 32 33 34 35 36 37|38]39|40 41 42 43]44]45 46 47 48 49 50 51 52 53 54 56 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 7%
°l'] {0 TISIH
o|2| o el 'ICM”°
7 o T g
4
°l“| |o STATE]
ols| |Of O 1
ole
o CIITY 19
o|7| lO 5
ols| |O| 55|
oy iy
°[°| I0 CITIST 75
JONE CRLI 7lel
1
1 o] ST 115
2] ol 1
I A S 0 A A S L

Figure 5-4 (Part 2 of 2). Adding Records at the End of a Sequential File
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Adding Records between Records in a File

You can also add records between records in a sequential file that is
processed randomly by relative record number. For example, you may have
to add new records between existing records in order to keep the file in a
particular order when the control fields of the new records are not higher
in sequence than the control fields of records already in the file. Such a
file must be one that allows records to be deleted. That is, when the file
was created, the DFILE-YES parameter must have been specified on the
control language FILE statement. For information about the FILE
statement, see the System Reference manual.

To add records between records in a sequential file, code the unshaded
columns of the file description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
i Extent Exit Number of Tracki
File Designation Length of Key Field or s racks
End of Fil of Record Address Field 3 for DAM for Cylinder Overflow
of File
Record Address Type | Symbolic g| Nameof Number of Extents
Sequence T - w Device . =l Label Exit
‘ype of File © Device 3 Tape
File Format < Organization or -l Rewind
j < S _Additional Area 3 = Storage Index
Line w ) = s
Q 3| Biock Record x [E[0vertiow Indicator|'2
3 olg ) Length = Key Field | %
- Qe > Length ot -3 E S St?;m:; i Continuation Lines
3 HEEEE = <= Location | |
4 S |w|< External Record Name K Option Entry
3 4 5l6f7 8 9-1011 1213 1401501 19 20 21 22 23 24 25 26 27 28 40 41 42 43 44 45 46
55
o|2f |F I SK
03
ol4
+ +——
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In the first line of the file description specifications:

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I or U to identify the file as an input file or an
update file.

Column 16 must contain C or F to identify the file as a chained or
full-procedural file.

Column 19 must contain F or blank to indicate that all records in the
file have the same length.

Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length or blanks.
Column 28 must contain R if column 16 contains C.

Columns 40 through 43 must contain DISK.

Column 66 must contain A to indicate that you will add records to the
file.

Columns 71 and 72 can contain an external indicator, U1 through US.



In the second line:

e Column 53 must contain K to indicate that this line is a continuation
line that provides additional information about the file.

e Columns 54 through 58 must contain RECNO, which stands for relative
record number.

e Columns 60 through 65 must contain the name of the field into which
the relative record is placed. The field must be defined on either the
input specifications or the calculation specifications as a 7-position
numeric field with zero decimal positions. That field is called the
RECNO field.

1
o o i i Zero Balances X = Remove
W |8 ISpace]  Skip Output Indicators Commas NoSign | CR | -
IS § Field Name to Print o PusSion | o o
Sl= or v Y 1 A | g | YrDate User
. Ils es ‘es
2 Filename HEHN Ald Ald EXCPT Name End Yes No 2 8| K|y ;:': Edit | Defined
b4 L B n -
2 or >[r]3|% T Position No Yes 3 cft
o = ! Positio Suppress
tine |€] Record Name olelc] & 5 2|3 in No No 4 ol m
<] < B~ 3
- Alolo] & | < 8|g| Outeut |5
O[R S 8 ] *AUTO £ <] Record @ Constant or Edit Word X
N z <z z b Y @l 12 3456 78 91011121314151617 1819 2021 22 23 24 *
3 4 5(6]7 8 9 1011 1213sf1s]16]17}18]19 20|21 22)23]|24)25]26 |27 |28) 2930]31| 32 33 34 35 36 37/38|39]40 41 42 43]a4[45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 63 70|71 72 713 W
o[1| O
ol2| }O
1t LN S S S N N N S S S S S S B S S Bt S e 1 L

On the output specifications for the record or records to be added, columns
7 through 14 must contain the name of the output file.

Column 15 can contain D, T, or E, to indicate whether the record is to be
written at detail, total, or exception output time of the RPG program cycle.

Columns 16 through 18 must contain ADD to indicate that the fields defined
in the following lines form the record or records to be added to the file.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 of the
output specifications contains E.

The RECNO field identifies the position in the file where the output record
is to be added. (That record is the one described on the output specification
that contains ADD in columns 16 through 18.) You must place into the
RECNO field the relative record number of the record to be added to the
file. It must be the relative record number of a deleted record. One way to
place the relative record number into the RECNO field is to code the
following sequence of operations in the calculation specifications:

1. Code a CHAIN operation with the relative record number in factor 1,
the name of the chained file in factor 2, and a resulting indicator in
columns 54 and 55 that turns on when a record is not found.

2. Code a Z-ADD operation with the same indicator that you used for the
CHAIN operation coded as a conditioning indicator (in columns 10 and
11, 13 and 14, or 16 and 17), the relative record number in factor 2, and
the RECNO field in the result field.
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When a CHAIN operation (for a chained or full-procedural file) or a READ,
READE, or READP operation (for a full-procedural file) reads a nondeleted
record, data management places into the RECNO field the relative record
number of the record read.

When the program tries to add a record to a file, if the relative record
number is not the number of a deleted record, the program stops and error
message RPG-9070, OUTPUT TO A NONDELETED RECORD, is displayed.
If you respond to the message by choosing option 1, the program continues
running but it does not add the record to the file.

You cannot use the RECNO field to add records at the end of a sequential
file. For example, if a file contains relative record numbers 1 through 5 and
7 through 10, you can add a record at relative record number 6 but not at
relative record number 11. If you try to add a record at the end of a
sequential file by using a RECNO field, error message RPG-9068,
RELATIVE RECORD NUMBER BEYOND EXTENT FOR FILE, is
displayed.

Example of Adding Records between Records in a File

5-26

Figure 5-5 shows how to code the RPG specifications to add records
between records in a sequential file.
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Figure 5-5. Adding Records between Records in a Sequential File
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DIRECT FILES

P
Relative Record Number!

A direct file is one in which records are assigned specific record locations
on disk. Figure 5-6 shows how direct files are organized. Each record is
assigned a specific location in the file, regardless of the order in which it is
put in the file. If the file allows records to be deleted (that is, if the control
language FILE statement used the DFILE-YES parameter when the file was
created), unused records in the file contain hexadecimal FFs. If the file
does not allow deletions, unused records contain blanks.

Direct file organization allows your program to find and read any record in
the file directly without first checking other records or searching an index.
Therefore, direct file organization has advantages over sequential
organization.

The location assigned to a record is called the relative record number. The
relative record number is not a disk address; rather, it is a number that
states the position of a record in a file. For example, the fifth record in a
file has relative record number 5.

Records are stored on disk in the order
@) indicated by the relative record numbers.
(8) Spaces are left in the file for missing

records (in this case, records 5 and 7).

(6)
(2)
(4)

(1)

v

—

(1)

(2)

(3) (4) 2 //% (6) /////// (8)

1
The programmer usually derives relative record numbers from information in the records.

Figure 5-6. Organization of a Direct File
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Creating a Direct File That Does Not Allow Deletions

To create a direct file that does not allow records to be deleted, you must
define a DISK file as a chained output file and then write records to the
file. Before any output is written to the file, the disk space required for the
file is automatically filled with blanks. To write a record to the file, you
must first determine what the relative record number of that record will be
in the file to be created. Then use that relative record number as factor 1
in a CHAIN operation; as factor 2, use the name of the file to be created.
When the CHAIN operation occurs, it reads the blank record at the
specified relative record number. When the output operation occurs, the
record is written to the same relative record number. The output operation
can occur during detail output, total output, or exception output time of the
RPG program cycle. If the CHAIN operation tried to read a record that was
past the end of the file but you write a record to the file anyway, the record
overlays the record written during the previous output operation to this
file. If no record is written to the relative record number in the direct file,
the space reserved in the direct file for that record remains blank (see
Figure 5-6).

To create a direct file that does not allow deletions, code entries in the
unshaded columns of the file description specifications shown below:

Filename

7.8 9-1011 12 13 14

File Type Mode of Processing File Addition/Unorder
File Designation Length of Key Field or s Extent Exit Number of Tracks
Endof Fin of Record Address Field it for DAM for Cylinder Overfl
of File u
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< Iy = - H ile
(<] S| Block Record M E Overflow Indicator|'2 S(:ngg
e < = - § -
€ g Length Length £3 g ‘:\( g‘;‘ﬁm"’ 3 Continuation Lines 2| vc
S by - <5 Location | | 5 5
a K Option Entry P <

1/0/U/C/D

) |

7 | ™M |® Form Type

40 41 42 43 44 45 46

DISK

LN S S N B B S E B St R B L

Columns 7 through 14 must contain the name of the file.

Column 15 must contain O to indicate that the file is an output file, because
the file is created when it is first written.

Column 16 must contain C to indicate that the file is a chained file. You
must use the CHAIN operation in the calculation specifications to identify
the relative record number of each record to be written to the file.

Column 19 must contain F or blank to indicate that all records in the file
have the same length.

Columns 20 through 23 must contain the block length or blanks. For files
processed randomly, the block length should be the same as the record
length. If you leave columns 20 through 23 blank, the block length is the
same as the record length.

Columns 24 through 27 must contain the length of each record. The
maximum length of a record is 4096.
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Column 28 must contain R to indicate that the file is to be processed
randomly.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through U8, to
condition the use of this file.

Example of Creating a Direct File That Does Not Allow Deletions
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In Figure 5-7, the direct file being created, CUSTFILE, is defined on the file
description specifications as a chained output file (O and C in columns 15
and 16). The CHAIN operation on the calculation specifications reads the
relative record number from the CUSNO field of the input file RECIN, and
writes a record from RECIN to the corresponding relative record number in
the output file CUSTFILE. Indicator 04 turns on if the record is not found.
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Figure 5-7. Creating a Direct File That Does Not Allow Deletions
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Creating a Direct File That Allows Deletions

5-32

To create a direct file that allows records to be deleted, you must define a
DISK file on the file description specifications as an output file to be
processed randomly, and you must use the RECNO continuation line. Also,
you must specify the DFILE-YES parameter on the control language FILE
statement for the file.

To write records to this output file, place into the RECNO field the relative
record number of the record you want to write, and write data to that
record during detail time, total time, or exception time of the RPG program
cycle. This method of creating a direct file does not use a CHAIN operation
to indicate the relative record number of the record to be written.

Before any output is written to the direct file that allows deletions, the disk
space required for the file is automatically filled with deleted records
(hexadecimal FFs). The relative record number that you place in the
RECNO field indicates where the output record is to be written to the
direct file. The information in the output record is written over the deleted
record, replacing the hexadecimal FFs with data.

If a deleted record is not replaced with data, it remains in the file. A record
can be added later at this relative record number (see Adding Records to a
Direct File later in this chapter). A deleted record cannot be read; if a
CHAIN operation chains to a deleted record, the indicator coded in
columns 54 and 55 of the calculation specifications turns on to indicate that
a record was not found at that relative record number.

If the direct file contains a record with the same relative number as the
record you are writing, error message RPG-9070, OUTPUT TO A
NONDELETED RECORD, is displayed. If the person using the display
station responds to the message with option 1, the program bypasses the
duplicate record and continues processing.



To create a direct file that allows deletions, code entries in the unshaded
columns of the file description specifications shown below:
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On the first line:

e Columns 7 through 14 must contain the name of the file.

e Column 15 must contain O to indicate that the file is an output file.
e Column 19 must contain F or blank.

e Columns 20 through 23 must contain the block length or blanks.

e Columns 24 through 27 must contain the record length.

e Column 28 must contain R to indicate that the file is to be processed
randomly.

® Columns 40 through 43 must contain DISK.
® Columns 71 and 72 can contain an external indicator, Ul through US.
On the second line:

e Column 53 must contain K to indicate that this is a continuation line
that provides additional information about the file being described.

e Columns 54 through 58 must contain RECNO, which stands for relative
record number.

e Columns 60 through 65 must contain the name of the field that contains
the relative record number. The field must be defined on either the
input specifications or the calculation specifications as a 7-position
numeric field with zero decimal positions. That field is called the
RECNO field.
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Example of Creating a Direct File That Allows Deletions

In Figure 5-8, the direct file being created, CUSTFILE, is defined on the file
description specifications as an output file that is processed randomly (O
and R in columns 15 and 28). The file description continuation line
indicates that CUSTNO, which is a field in the input file RECIN, contains
the relative record number of the record to be written to the output file
CUSTFILE. An output record is written for each record read from RECIN.
No calculation specifications are required.
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Figure 5-8. Creating a Direct File That Allows Deletions
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Reading a Direct File

After the direct file is created, you can read records from it when you want
to display the information, create or update other files, or print a report.
You can read records from a direct file in the following ways:

e Consecutively

e Randomly by relative record number

e Randomly by relative record number and/or consecutively

e Randomly by address output (addrout) file

Note: An alternative index file can also be created for a direct file to

provide another method of reading the records in the file. For information
about creating an alternative index file see Creating an Alternative Index
File for an Indexed File later in this chapter.

Reading Consecutively

Reading a direct file consecutively means reading the records in the order
in which they occur in the file. That is, the first record in the file is read
first, the second record is read second, and so on. If the file allows records
to be deleted, the program does not read deleted records; it skips them and
reads the next record present. You read a direct file consecutively if you
want to look at most or all of the records in the file. In this case, reading
consecutively is much more efficient than reading randomly.

To read a direct file consecutively, code entries in the unshaded columns of
the file description specification shown below:
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Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain P, S, or D:

e Ifyou code P (primary) or S (secondary), the program reads a record at

input time of the RPG program cycle. For an explanation of how

primary and secondary files are read, see Chapter 11.
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e If you code D (demand), the program reads a record when a READ
operation occurs in the calculation specifications. For information
about the READ operation, see Chapter 28.

Column 17 must contain E or blank if column 16 contains Por S. E

indicates that all records from the file must be processed before the

program can end. Blank indicates that the program can end before it
processes all records from the file.

Column 18 must contain A, D, or blank if column 16 contains P or S:

® A indicates that the program checks that the records in the file are in
ascending sequence.

o D indicates that the program checks that the records are in descending
sequence.

o Blank means that the program does not check the record sequence.
Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US.

Example of Reading Consecutively

5-36

Suppose you want to process a direct customer file, named CUSTFILE, to
produce a monthly report. This report lists all customers that have placed
no orders during the month. Sales personnel can use this report to plan
follow-up calls. The file is in sequence by customer number, and the
program checks every record. Therefore, the file is processed consecutively.

Figure 5-9 shows how to code the specifications to read records
consecutively from CUSTFILE to produce REPORT1, a list of recently
inactive customers. The OR line on the input specifications causes the
program to skip blank record locations, because record-identifying indicator
03 on the OR line is not used elsewhere in the program.



File Type Mode of Processing File Addition/Unorder
F File Designation Length of Key Field or s Extent Exit Number of Tracks
End of Fil of Record Address Field o for DAM for Cylinder Overfl
nd of ile > [re——
Record Address Type | Zl  Name of Number of Exte
Filename Sequence » o Devi Symbolic & Label Exit ~——
Type of File P’ evice Device 3 Tove
File Format ' Organization or s Rewind
w 5 _Additional Area 8 - Storage Index ——
Line w Py & 1 File
] S = H Condi
8 d Overfiow Indicator| it
& HE 3 lB.Ie:cgl:h ff:ﬁ.'h 28 Ry Fild | £ ut-us
= SIS > < sz Starting  |& Continuation Lines o ver
€ g S ol - = Location L 5
2 =la jwl< External Record Name K Option Entry < 3
3 4 slels 8 91011 12 13 1al1s]ve12]1819 20 21 22 23 24 25 26 27 26 70 30 31 32 33 34 36 36 37 38)39] 40 41 42 43 44 45 4647 48 49 50 51 52 s3] 54 65 56 57 58 39 160 61 62 63 64 65]66|67|68 69lr0f71 727
I ] 1728] | T I 2
ol2| [FICIUSTIFIILIET 1 ISK{
os| [FIREPORT(1 OF | INT
ofe [¢f |
-+ +—
- External Field Name .
. N Fiel
I 2 Field Location Ind'le(d
Filename 3 Record Identification Codes 5 < icators
£ - 2
or Y7 2 o s
M Record Name wln | €9 1 2 3 From To ,§ RPG 2 lsg| &
B 5 ] 8 = s |2
> 22z, | 8 8| Field Name ] IS Zero
Lne |2 <la|s? | 1s REE | [E]2]e|  owastructure 3 slegl & |pws|m
5 . z g L z z 5 S |z €
4 Dats ols é é 2 Position g g ;"; Position g S g Position «g s g g s - % £ ‘gé = Blank
P ANDESE z|o|6 Ed 31 15 Z|o|5|a)] | Times Length |O o l=g5| &
3 4 s5|el7 8 o 1011 12|13fafis|ref17[18 |19 20|21 22 23 2a[2s]26 |27 [28 29 30 31[32]33}34| 35 36 37 38[30]40]41[42]43[44 45 a5 47|48 49 50 51{52(53 54 85 56 57 5859 EOf61 62|63 64|65 66|67 €8 60 0[71 72 73
o TCUSTIFITIL C
ol2| |1
of3| |1
olal IT 5 ﬂ
ofs| | . .
An OR line with arecord- 1
ol6| |T . - T
5 identifying indicator not 7] q TSI
71 |1 T
H |
AORE used elsewhere in the pro- S 1
ol Tt gram causes unwanted
T records to be bypassed, c|
L LS[T]
T T including blank records. 1 T
o] |x | 1
e r 1 11
1(4
I 114 1 v
Tt |
+—— +——+

Figure 5-9 (Part 1 of 2). Reading Records Consecutively from a Direct Customer File
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Figure 5-9 (Part 2 of 2). Reading Records Consecutively from a Direct Customer File
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Reading Randomly by Relative Record Number

Reading a direct file randomly by relative record number means reading
only those records that you specifically identify by their position relative to
the beginning of the file. To read those records, you must use a CHAIN
operation in the calculation specifications. Factor 1 of the CHAIN
operation must contain the relative record number itself or the name of the
field, table, or indexed array that contains the relative record number. For
more information about the CHAIN operation, see Chapter 28.

To read a direct file randomly by relative record number, code entries in
the unshaded columns of the file description specifications shown below:

F File Type Mode of Processing File Addition/Unordere
7 Extent Exit Number of Track:
File Designation Length of Key Field or ——'——'—-——o worm
ane of Record Address Field E for DAM for Cylinder Overfic
End of File 3 §
Record Address Type | . b Name o Number of Exte
" Sequence iy i Symbolic Label Exit
Filename Type of File ® Device Device 3 Tape
N o~ izati .
_ File Format N 2:1?:&:;:-:?:;:: ;§ s Storage Index Rewind
Line w 3 = s
- g g Block Record ¥ E Overflow Indicator g
é Q E > Length Length « g S sKt‘.!‘:::“ w; Continuation Lines
€ 213 lol= & = Location | |
£ )
N =la External Record Name K Option
3 4 5]16]7 8 9-10 11 1213 14115 ﬁ,_!_&_?ﬁ?"n 41 42 43 44 45 46
of2| |F :
0|3 F I
T t t T T +—t+—+——+—+—++ +——+

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.
Column 16 must contain C to indicate that the file is a chained file. To
read this file, you must code a CHAIN operation in the calculation
specifications.

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Column 28 must contain R to indicate that the file is processed randomly.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, U1 through US.
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Example of Reading Randomly by Relative Record Number

In the Example of Reading Consecutively, we showed how to process the
direct customer file CUSTFILE consecutively. Now suppose that you want
to read records from that file randomly. You want to make inquiries each
day about customer accounts whose records have record identification code
Iin position 1, followed by the customer account number (CSTMER).

The program reads an input record (the customer account number) from the
primary input file, INFILE. The program uses the customer account
number as the relative record number to chain to CUSTFILE. If the
program finds a record in CUSTFILE that has the same customer account
number as the record in INFILE, the computer prints sales and accounts
receivable information for that customer. If the program does not find a
record in CUSTFILE that matches the customer account number, the
message RECORD NOT FOUND-INVALID RECORD NUMBER is printed

at run time.

Figure 5-10 shows the printer output for this example. Figure 5-11 shows
how to code the specifications for this example.
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Figure 5-10. Printer Output from Random Inquiries into a Direct Customer File
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Figure 5-11 (Part 1 of 2). Reading a Direct Customer File Randomly by Relative Record Number
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Reading Randomly by Relative Record Number and/or Consecutively

If you want to read a file both randomly and consecutively, use a
full-procedural file. You can read a full-procedural file randomly like a

chained file and/or consecutively like a

demand file. That is, you can chain

to a specific relative record number in the file and then read records

consecutively from that point. To read

the file randomly, you use a CHAIN

operation in the calculation specifications; to read it consecutively, you use
a READ or READP operation. You cannot use a READE operation to read
the file consecutively, because the READE operation cannot read by
relative record number. For example, if you code a CHAIN operation to
relative record number 10 and then code a READ operation, the program
chains to relative record number 10 and then reads the following record.

It is not necessary to code both a CHAIN and a READ or a READP
operation, but you must code at least one CHAIN, one READ, or one

READP operation in order to read a ful

l-procedural file. For information

about the CHAIN READ, and READP operation codes, see Chapter 28.

Code a full-procedural file as an input file. Code entries in the unshaded
columns of the file description specifications shown below:

Filename

File Type Mode of Processing

File Designation Length of Key Field or
of Record Address Field

Record Address Type

End of File

Sequence Type of File Device
File Format ™ Organization or

5 Additional Area

Overflow Indicator
Key Field

Starting
Location

| Extension Code E/L

A/P/I/K
i/X/D/T/R,

3

External Record Name

40 41 42 43 44 45 46

File Addition/Unorder

Extent Exit Number of Tracks
for DAM for Cylinder Overfl

Number of Ext

Name of
Label Exit

Symbolic
Device

Labels S/N/E/M

Storage Index

Continuation Lines

Option

w
Line w 3
Q 2| Block Record
. ol >
> ole D] Length Length
f Qe >
E 218 o
S oL
(e = |
3 4 5lel? 8 9-1011 1213 14[15]16 19 20 21 22 23 24 26 26 27
i iy Y
0 F T
0l3 F

Tt LN R B S R N NN S N A A B ¥

LI B B B

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain F to indicate that the file is a full-procedural file.
You must code a CHAIN, READ, or a READP operation in the calculation
specifications in order to read a full-procedural file.

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US.
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Reading Randomly by Address Output (Addrout) File

5-44

An address output (addrout) file is a record address file produced by a sort
program. (A record address file is an input file that tells the program which
records to read from a DISK file and the order in which to read them.) An
address output file contains the relative record numbers of the records in a
DISK file. The advantages of an address output file are that:

e The space required for the address output file is much less than the
space required for a sorted sequential file.

e The sort runs much faster.
o The original file is unchanged.

You can have only one address output file in a program. When an RPG
program uses an address output file, it automatically reads the relative
record numbers consecutively from the address output file. You do not
have to code a READ operation for the address output file. Then, using the
relative record number, the program randomly reads the DISK file to
process the corresponding record. In this way, the program can process a
direct DISK file in a new sequence without actually sorting the records and
creating a new file. Also, once the file description and extension
specifications are coded for the DISK file and for its associated address
output file, you can code the DISK file as though you were reading the
direct file sequentially. If the DISK file is a full-procedural file, you must
code a READ operation in the calculation specifications; you cannot use a
CHAIN, READE or READP operation to read a full-procedural file
randomly by an address output file. No input specifications are required
for the address output file.



If you want to read records randomly by an address output file, code the file
description specifications as shown below:

Filename

7 8 9-10 11 12 13 14

File Type Mode of Processing . File Addition/Unorde:
File Designation Length of Key Field or s Extent Exit Number of Tracks
End of Fi of Record Address Field o for DAM for Cylinder Overf
of ile =
Record Address Type | . Z|  Name of Number of Ext
Sequence - o Devi Symbolic B\ el Exit
Type of File © evice Device 3
File Format N Crganization or s
. w - |5 _Additional Area é - Storage Index
= [} o< 8
ol 3| Block Record x| [Overtiow tndicator| 2
ol S| e | Leneth o =l Kov Field | Continuation Lines
S|o z 3 <X rarting ]
sla| |e = cation
Sla |wi< External Record Name

16116117118

5
]
&

23 24 25 26 27 28 28 30 31 32 33 34 35 36 37 38]39/40 41 42 43 44 45 46
2 I s

T[> Form Type

LI I J O BN B BN B B B T

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain P, S, or F:

e If you code P (primary) or S (secondary), the record is read as part of
the RPG program cycle. For an explanation of how primary and

secondary records are read, see Chapter 11.

e If you code F (full-procedural), you must code a READ operation in the
calculation specifications.

Column 18 can contain A, D, or blank if column 16 contains P or S:

e A indicates that the program checks that the records in the file are in
ascending sequence.

e D indicates that the program checks that the records in the file are in
descending sequence.

e Blank indicates that the program does not check the sequence of
records in the file.

Column 19 must contain F or blank.
‘Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Column 28 must contain R if column 16 contains P or S. The R indicates
that the file is processed randomly by an address output file.

Column 31 must contain I if column 16 contains P or S. The I indicates
that relative record numbers from the address output file are used to
process the file.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, U1l through US8.
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For the address output file, code entries in the unshaded columns of the file
description specifications shown below:

File Type Mode of Processing File Addition/Unordered
F File Designation Length of Key Field or s Extent Exit Number of Tracks
v of Fi of Record Address Field o for DAM for Cylinder Overflow
of File Y
Record Address Type | Symbolic g Nameof Number of Extents
Filename Sequence N ;vu of File w Device Device i Label Exit
File Format rganization or g |
i w 8 _Additional Area - Storage Index
Line w 8 = H
g S| Block Record x |E|overfiow Indicator| 2
& Sls @| Length | Length s|a ey Frid | -
= 54 13 E -3 [ Starting  |& Continuation Lines
€ g S o - <Js Location | |
# S| jw|< External Record Name Option
3 4 sle|l? 8 9-1011 1213141516 n&nﬁg‘_z_a_zg_gg‘z’l.n 29,30 31,32 33 34 35 36 37 3813940 41 42 43 44 45 46
o2 |¢ F IS
ofa| |r |
T L LI B L

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain R to indicate that the file is a record address file.

Column 17 must contain E or blank. E indicates that all records from the

file must be processed before the program can end. A blank indicates that
the program can end whether or not all records from the file are processed.
Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Column 27 must contain 3 because each record in an address output file is a
relative record number, which is always three positions long.

Column 30 must contain 3 because relative record numbers in address
output files are always three positions long.

Column 31 must contain I to indicate that the file is an address output file.
Column 32 must contain T to indicate that the file is an address output file.

Column 39 must contain E to indicate that the file is further described on
extension specifications.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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Two entries are required on the extension specifications:

Record Sequence of the Chaining File

Number of the Chaining Field

Table or Length
Array IName | o
(Alternating
Format)

Table or
Array Name

To Filename Comments

From Filename

Decimal Positions

790'01112'314‘5'!1718|9202‘22_2£242528 08707'72

ofofw

I B B B | LU SN B NS N B O I I S AN B N B SR B S AN NN N HONR N AR SO AN SO BN NN N SO SN ERD H SR B A SN A SO SR SR N N S

Columns 11 through 18 must contain the name of the address output file.
This name must be the same one coded on the file description specifications
for the address output file.

Columns 19 through 26 must contain the name of the direct file to be

processed by the address output file. This name must be the same one
coded on the file description specifications for the direct file.
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Updating a Direct File
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Updating records in a direct file involves reading a record, changing some
data in the record, and writing the record back to its original location in
the file. If you try to update a record that was not the last record read,
error message RPG-9043, FILE TRIED RECORD UPDATE BEFORE
INPUT, is displayed. The fields to be updated must be described on both
the input and the output specifications.

When you update records in a direct file, the file can be processed in any of
the following ways:

e Consecutively
® Randomly by relative record number
e Randomly by relative record number and/or consecutively

e Randomly by address output (addrout) file



Deleting Records from a Direct File

Updating a file can include deleting records from the file. To allow records
to be deleted from the file, the control language FILE statement coded
when the file was created must use the DFILE-YES parameter. For
information about the FILE statement, see the System Reference manual. If
you try to delete a record from a file that does not allow deletions, error
message RPG-9067, INVALID OPERATION ATTEMPTED, is displayed.

To delete a record, you first read the record (either randomly or
consecutively) and then, with DEL coded in the output specification, write
the record back to the same file. Code entries in the unshaded columns of
the output specifications shown below:

fry
=l "
o l; S‘Sﬂms Skip Output Indicators Zero Balances " _ | X = Remove
N Field Name Commas to Print No Sign | CR Plus Sign _
EIEY Y =D 5-9=
z|s I T o Yes Yes 1 Al g User
Filename =|x1e Field Edit y
& or 3#"- K And  And EXCPT Name End Yes No 2 8| K|z-z000 Defined
> S ”
S x| Position No Yes 3 c|L Suppress
tine |g| ~Record Name NG 3| in . No No s |o|m s
- alo S| outour |5
0 é § *AUTO £ 2| Record |3 Constant or Edit Word
aln[o Wi, @1+ 1 2 3 456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 *
3 4 6le|7 8 9 1011 12 13}1afis)6fr7 252627 |28 32 33 34 36 36 37/38[39|40 41 42 43[44f45 46 47 48 49 50 51 52 53 54 55 56 67 68 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 |
ol ) P ~ X S i s i i ™
ol2| lo
T LU B I B | T 7

Columns 7 through 14 must contain the name of the output file.

Column 15 must contain D, T, or E, to indicate that the record is to be
deleted at detail, total, or exception output time of the program cycle.

Columns 16 through 18 must contain DEL to indicate that the record is to
be deleted.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 contains
E.

Records are not physically removed from a file when they are deleted.

Instead, deleted records are filled with hexadecimal FFs. That is, all the
bits for every character in the deleted record are set on.

Chapter 5. Using a DISK File 5-49



Updating Consecutively

You can update records in a direct file consecutively. If the file is a
primary or secondary file (P or S in column 16 of the file description
specifications), the program reads a record from the file at input time in the
RPG program cycle, and the program writes a record to update the file
during detail output or exception output time in the program cycle. If the
file is a demand file (D in column 16), the program reads a record when a
READ operation occurs in the calculation specifications, and the program
writes a record to update the file at detail output, total output, or exception

output time in the program cycle.

Code the file description specifications as shown below:

File Addition/Unordered
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Column 15 must contain U to indicate that the file is an update file.

Entries in the other columns are the same as those for reading
consecutively.

F File Type Mode of Processing
File Designation Length of Key Field or = Extent Exit Number of Tracks
End of Fie of Record Address Field g for DAM for Cylinder Overflow
Record Address Type | . Name of
i o Symbolic | . Number of Extents
Filename Sequence Type of File | Device Divice 2|  Label Exit
File Format ~  Organization or 3 -g
Li w 8 _Additional Area Storage Index
e sl 11 & §
Q | Block Record x| ]overtiow Indicator| 2

g ol @ = —§
>| ole L1 Length Length =le Key Field |3 " - -
I~ S|s > g Y X Starting  |W Continuation Lines
13 Slal els RIES Location
5 olal 1€ -
2 =|a |wl< External Record Name
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Updating Randomly by Relative Record Number

You can update records in a direct file processed randomly by relative
record number. The file is defined as a chained file (C in column 16 of the
file description specifications). This means that the program reads a record
from this file when a CHAIN operation occurs in the calculation
specifications, and that the program can write a record to update the file
during detail output, total output, or exception output time in the RPG
program cycle. Code the file description specifications as shown below:

F File Type Mode of Processing File Addition/Unorder
File Designation Length of Key Field or = Extent Exit —_Number pr 'I’u;
End of File of Record Address Field % for DAM for Cylinder Overfl
Fil Sequence Wm 5 Symtolin & Nam'lz‘ g' . Number O'E::f
ilename Type of File . Device Device § L.abel Exit Tare
File Format © Qrganization or § = Rewind
i ¢ S _Additional Area - Storage Index
Line w S N H
o8 2| Block Record x [E [overtiow indicator| 2
|4 Sls @ rength | tLength sla Key Fiaid | £ o
- Slo > < SR Starting  [% Continuation Lines
£ slal e~ = Location | |
M Sla jwi< External Record Name K
3 4 slel7 8 9-10m 1213 18 lisliehirlislio 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38|39 40 41 42 33 44 45 4647 48 49 50 51 52
ol2 F 1
03 F
1+ 5 Tttt g LIS S St S S S L S R S B B S S S S e S B e e e e

Column 15 must contain U to indicate that the file is an update file.

Entries in the other columns are the same as those for reading randomly by
relative record number.

Chapter 5. Using a DISK File 5-51



Example of Updating Randomly by Relative Record Number
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Each day you want to prepare invoices for customer orders for the file
described in the Example of Reading Consecutively. You use information
from the invoices to update the customer file CUSTFILE. The records in
the invoice file (INFILE) are unordered, so you process it randomly.

The records in the invoice file contain the date and total amount of
transactions for each customer. The records also contain new addresses
when the customer addresses change. The program reads each record
entered at a display station and uses the customer number (CUSTMR) to
chain to the direct file. The amount of the transaction is added to the total
sales for the current period (CURPER) and to the accounts receivable
amount (ARLT30). The transaction date is placed in the date of last order
(LSTORD) field in the customer record.

If an address change is indicated (by X in column 18 of the input record),
the new customer address replaces the old address.

If a record is not found in CUSTFILE because of an invalid relative record
number, the input record and the message ABOVE RECORD NOT
FOUND--INVALID CUSTOMER NUMBER are printed.

Figure 5-12 shows how to code the specifications for this example.
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Figure 5-12 (Part 1 of 2). Updating a Direct Customer File Randomly by Relative Record Number
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Figure 5-12 (Part 2 of 2). Updating a Direct Customer File Randomly by Relative Record Number
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Updating Randomly by Relative Record Number and/or Consecutively

You can update records in a direct file randomly by relative record number
and/or consecutively. That is, the file is defined as a full-procedural file (F
in column 16 of the file description specifications). The record to be
updated can be read either randomly by relative record number with a
CHAIN operation or consecutively with a READ or READP operation. The
record cannot be read consecutively with a READE operation because the
READE operation cannot read by relative record number. The output
operation to update the record can occur during detail output, total output,
or exception output time of the RPG program cycle.

Code the file description specifications as shown below:

F File Type Mode of Processing File Addition/Unorder
File Designation Length of Key Field or Extent Exit Number of Tracks
End of File of Record Address Field for DAM for Cylinder Overtl.

Record Address Type Name of

Number of Exte

Symbolic

Filename Sequence h
Device

File Format

Label Exit

Type of File Device

™ Organization or

Labels S/N/E/M

<
W
Line w w : Additional Area é Storage Index
2 a g g Block Record « E Overflow Indicator| g
Length { Length S
- g g 2 " e 5 §§ g.‘ﬁtmw ] Continuation Lines
H 5l 1of = I Loation | :
=S|a|w External Record Name Option
34 slelr s 9 10111213 1alis]relrs]1al10 20 21 22 23 24 26 26 27 28 29 30 31 22 33 34 38 36 37 38lo6l40 41 42 43 44 45 46 5 58 67 68 59
of2{ |F
o|3| |F
+—t -+ttt

Column 15 must contain U to indicate that the file is an update file.

Entries in the other columns are the same as those for reading randomly by
relative record number and/or consecutively.
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Updating Randomly by Address Output (Addrout) File

You can update records in a direct file processed by an address output
(addrout) file. The direct file can be a primary, secondary, or
full-procedural file (P, S, or F in column 16 of the file description
specifications). If the file is a primary or secondary file, the program reads
a record from the file at input time of the RPG program cycle, and program
writes a record to update the file at detail output or exception output time
of the program cycle. If the file is a full-procedural file, the program reads
a record from the file when a READ operation occurs in the calculation
specifications, and the program writes a record to update the file at detail
output, total output, or exception output time of the program cycle.

Code the file description specifications as shown below:

F File Type Mode of Processing Fite Addition/Unordered
File Designation Length of Key Field or =z Extent Exit Number of Tracks
Eod of of Record Address Field o for DAM for Cylinder Overflow
of ile >
Record Address Type | . 2! Name of Number of Extents
i Se S X Symbolic  |& .
Filename quence Typeof File 1% Device Device 3 Label Exit Toe
File Format ™ Organization or g 1 Rewind
Line " w & _Additional Area & Storage Index e
w 8 S5 File
s o g S Block Record x|g Overflow Indicator 5 Condition
X
g =
= gle 3 Length Length § s s S!K:an,:;“ 5 Continuation Lines
£ HHEEE 2= Location | |
N =la < External Record Name
4 slel7 8 9-1011 121314 l15]16 20 21 22 23 24 25 26 27 40 41 42 43 44 45 4
: EEEERERER:
ol2| ¢ -
ols| |r |
L LI R N e N B B S | T L R N S B I S B IO N B N B A MO St it e e

Column 15 must contain U to indicate that the file is an update file.

Entries in the other columns are the same as those for reading randomly by
address output file.
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Adding Records to a Direct File

You can add records to a direct file that is processed randomly by relative
record number. The file must be one that allows records to be deleted; that
is, when the file was created, the control language FILE statement must
have had DFILE-YES specified. For information about the FILE statement,
see the System Reference manual.

To add records to a direct file, code entries in the unshaded columns of the
file description specifications shown below:

F File Type Mode of Processing File Addition/Unordert
File Designation Length of Key Field or s Extent Exit Number of Tracks
End of File of Record Address Field ) for DAM for Cylinder Overfic
y
Record Address Type | . Z]  Name of Number of Exte
i Sequence - ] A Symbolic  |& .
Filename - N gvne of File “ Device Device 3 Label Exit Toe
File Format rganization or g ] Rewind
) 5 i - Storage Index
Line w g A Additional Area € e
Q Block Record x|g] Overflow Indicator|'@ Condit
3 HE ] Length | Length sls Key Field | & ut-us,
I~ Qe > &l Starting 5 Continuation Lines z| v¢
£ 25| [ol= 3| [<[5] | Cocation || g
K Sla |wl< External Record Name K Option Entry <
3 4 5lef7 8 91011 1213 14f1sf16l17]18]18 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34 35 35 37 38|39)40 41 42 43 44 45 4647 4B 49 50 51 52 |53 54 55 56 57 58 69 |60 61 62 63 64 65 68 69}70]71 72| 7:
oj2f |F o vE
o3 IF . il
T
0 F
12050 A S B B B B e A S L e e B S s N O B e s (S O N B T T LIRS R S B S |

In the first line of the file description specifications:
e Columns 7 through 14 must contain the name of the file.

e Column 15 must contain I or U to indicate that the file is an input file
or an update file.

e Column 16 must contain C or F to indicate that the file is a chained file
or a full-procedural file.

o Column 19 must contain F or blank.

o Columns 20 through 23 must contain the block length or blanks.
e Columns 24 through 27 must contain the record length.

® Column 28 must contain R if column 16 contains C.

e Columns 40 through 43 must contain DISK.

e Column 66 must contain A to indicate that records are to be added to
the file.

e Columns 71 and 72 can contain an external indicator, Ul through US8.
In the second line:

o Column 53 must contain K to indicate that this line is a continuation
line.
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o Columns 54 through 58 must contain RECNO, which stands for relative
record number.

e Columns 60 through 65 must contain the name of the field into which
the relative record number is placed. The field must be defined on
either the input specifications or the calculation specifications as a
7-position numeric field with zero decimal positions. That field is called

the RECNO field.
] EI
o 1§ [space]  skip Output Indicators Commas | 2070 Batonces |\ o [ oo | _ [ % = Remove
I Field Name to Print Plus Sign
=) 5 v _ 5.-9=
HY T T or Yes Yes 1 Al g|Y"Dee User
Filename mEHN me Field Edit
& or glate)e And  And EXCPT Na End Yes No 2 8| K| 2-z200 Defined
) 3 Record N ZIR]S < | Position No Yes 3 c|t Suppress
Line g ecol ame SlElL g g g 3| in . No No a Dl m
- alolo] & | < 8|5 outeur |5
OIR :’_6 8 B *AUTO £|<| Record @ Constant or Edit Word
y z = wla Sl 1 2 3456 78 91011121314151617 1819 2021 22 23 24 *
3 4 5167 8 9 1011 12 13[14J15116{17]18]19 20J21 22|23|24]|25]26 |27 |28 32 33 34 35 36 37 40 41 42 43]44)45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
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of2| lof
LI L L T 71 -

On the output specifications for the record to be added, columns 7 through
14 must contain the name of the output file.

Column 15 can contain D, T, or E, to indicate that the record is to be added
at detail, total, or exception output time of the program cycle.

Columns 16 through 18 must contain ADD to indicate that the fields defined
on the following lines form the record to be added to the file.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 of the
output specifications contains E.

The RECNO field identifies the position in the file where the output record
is to be added. (That record is the one described on the output specification
that contains ADD in columns 16 through 18.) You must place into the
RECNO field the relative record number of the record to be added to the
file. It must be the relative record number of a deleted record. One way to
place the relative record number into the RECNO field is to code the
following sequence of operations in the calculation specifications:

1. Code a CHAIN operation with the relative record number in factor 1,
the name of the chained file in factor 2, and a resulting indicator in
columns 54 and 55 that turns on when a record is not found.

2. Code a Z-ADD operation with the same indicator that you used for the
CHAIN operation as a conditioning indicator (in columns 10 and 11, 13
and 14, or 16 and 17), the relative record number in factor 2, and the
RECNO field in the result field.

When a CHAIN operation (for a chained file) or a READ operation (for a

full-procedural file) reads a nondeleted record, data management places into
the RECNO field the relative record number of the record read.
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When the program tries to add a record to the file, if the relative record
number is not the number of a deleted record, the program stops and error
message RPG-9070, OUTPUT TO A NONDELETED RECORD, is displayed.
If you respond to the message by choosing option 1, the program continues
but it does not add the record to the file.
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INDEXED FILES
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An indexed file has two parts: an index and the data records (see Figure
5-13). The index contains an entry for each record in the file. Each index
entry also has two parts: a key field and the disk address of the record for
that index entry. The key field contains data that identifies each record
individually. For example, the customer account number could be the key
field to identify each record in a customer master file. The second part of
the index contains the disk address of the record. The disk address tells
where the record is stored on the disk. Thus, a program can go to the
index, find the location of a record, go to that location, and find the record
you want.

Records are stored in the data portion of the file in the same order in which
they are written to the filee. When a record is stored in the data portion, an
entry for the record is made in the index. After the last entry is made in
the index, the entries in the index are sorted into ascending order according
to the key fields.



4 6th
3 5th
1 4th
2 3rd
5 2nd
1st Record

|1st' I | | | |

| 51 2nd |2] 3rd |11 4th |31 5th |41 6th
| Record | | | | |

e Disk Location

Index! Data

I st [ [ [ [ [
1/D4 | 2/D3 | 3/D5| 4/D6 | 5/D2 | 6/D1 6l y 5| 2nd [2] 3rd |11 4th |3] 5th [4] 6th
|Record I i | | i
D1 D2 D3 D4 D5 D6
In&ex D;ta

1
Entries are of the form key field/disk location (D1 = 1st disk location, D2=2nd disk location, and so on).

Figure 5-13. Organization of an Indexed File
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Creating an Indexed File

You can create an indexed file by writing records in an ordered sequence or
in an unordered sequence. In an ordered sequence means that the records
are written in ascending order of key field. In an unordered sequence
means that the records are written in no particular order of key field.

Creating an Indexed File by Writing Records in an Ordered Sequence

To create an indexed file by writing records in ascending order of key field,
describe the file in the unshaded columns of the file description
specifications shown below:

F File Type

End

Filename

1/G/U/C/D
P/S/C/R/T/D/F

7 8 9-1011 12 13 14

&

Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
- of Record Address Field = tor DAM for Cylinder Overflow
of File W
po— Record Address Type | Symbolic  [5f Nameof Number of Extents
¢ : X _ .
s Type of File e Device Device § Label Exit
File Format ¥ Organization or 3 k s
w S Additional Area | torage Index
< s
g Block Record 13 E Overflow indicator|'2
= - ]
=la Field | 5
§ Lonth Length = LR é;ztir:;w i Continuation Lines
w = <= tocation | |
External Record Name Option Entry
20 21 22 23 24 25 26 21 28 29 30 N 3, 35

36 37 38]39|40 43 42 43 44 45 46
i #

m |7 | Form Type

~+

i
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Columns 7 through 14 must contain the name of the file.
Column 15 must contain O to indicate that the file is an output file.

Column Column 19 must contain F or blank to indicate that the record
length is fixed. That is, all records in the file must be the same length.

Columns 20 through 23 must contain the block length or blanks. The
maximum block length is 9999. If you do not enter any number in these
columns, the block length equals the record length.

Columns 24 through 27 must contain the record length. The record length
can be any number from 1 through 4096.

Columns 29 and 30 must contain the length of the key field in each record.
The maximum length is 99 positions, unless an indexed file is processed
sequentially within key-field limits using a CONSOLE device, in which case
the maximum length is 29 positions. Key fields in packed-decimal format
can be up to 8 positions in length.

Column 31 must contain A if the key field is in zoned-decimal or alphameric
format, or P if the key field is in packed-decimal format. If you create a file
with a key field in packed-decimal format, you must also code the key field
in packed-decimal format on the output specifications (P in column 44).

Column 32 must contain I to indicate that the file is an indexed file.



Columns 35 through 38 must contain the record position in which the key
field begins. The maximum number you can use for the starting position of
the key field is the record length minus the length of the key field + 1.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US.

Creating an Indexed File by Writing Records in an Unordered Sequence

To create an indexed file by writing the records in no particular order of
key field, you code the same entries required to create an indexed file by
writing the records in ascending order of key fields, but you also code U in
column 66 to indicate that the records can be written in an unordered

sequence.
F Fils Type Mode of Processing File Addition/Unordere:
File Designation Length of Key Field or =z Extent Exit [ Number of Tracks
End of File of Record Address Field b for DAM for Cylinder Overfio
Record Address Type | . 21 Name of Number of E
i 15 Symbolic |3 . lumber of Exter
Filename Seavence Type of File w Device D\;vi ce i Label Exit
File Format ™ QOrganization or g ki
Line w & Additional Area Storage Index
& = §
8 g g Block Record ¥|E Overflow Indicator| 5
X
H 5 ] 2 Loratn | Lanath g § g | Sting” Continuation Lines
-5 § 2),[8 External Record Name ] Option Entry
3.4 slel7 @ 9.0t 1213 140 D |t32’3|_£r§_24ry_gzvu 30 3132 40 41 42 43 44 48 48
of2| |F
ofa| |F l
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Example of Creating an Indexed File
Figure 5-14 shows how to code the file description, input, and output

specifications to create an indexed file by writing records in an unordered
sequence.
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The output file, MASTER, is an indexed file to be loaded and processed by key fields. The U in
column 66 of the file description specifications indicates that an unordered load is to be done. The

input file, INPUT, is unsequenced.
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The key fields from which the index is to be built appear as the first eight positions of the output
record. As the DISK file is loaded, the key field is extracted from the record and an index entry
containing the location of the record on the disk is built. After the entire file is loaded and an index
entry is constructed for each record, the index entries are sorted into ascending sequence.
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Figure 5-14. Creating an Indexed File by Writing Records in an Unordered Sequence
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Creating an Alternative Index File for an Indexed File

After you create an indexed file, you can create alternative index files for
that file. Using an alternative index file is equivalent to using an address
output (addrout) file to process an indexed file. Each alternative index file
uses one or more different portions of the record in the physical file as the
key field. (An alternative index file may also be created for a sequential or
direct physical file). Therefore, you can process records from the file in
various sequences, depending on which index you use. For example, for a
personnel file you can use the employee number as the primary index key
and the department number as a key in an alternative index file.

An alternative index file has either a single field as its key, as have indexed
files, or it can have up to three noncontiguous fields as its key. Only
alternative index files can have keys with noncontiguous fields. For
example, the fields in positions 1 through 6, 8 through 10, and 20 through 24
can be specified as one key:

Key

20 24

One field cannot overlap another field of the key. For example, if one key
is specified in positions 10 through 15, another field cannot be specified in
positions 14 through 20. For details on coding for keys with noncontiguous
fields, see Coding the File Description Specifications for an Alternative Index
File with Noncontiguous Fields as its Key later in this chapter.

The existing indexed file from which you create alternative index files is

called the physical file. To create an alternative index file for a physical

file, use the control language procedure BLDINDEX. On the BLDINDEX

procedure, you specify:

e The name of the alternative index file to be created

o The starting location of each field that is to be part of the key (1 to 3
fields may be used, and the value for each field must be a decimal

number from 1 through 4096)

® The length of each field that is to be part of the key (the t.tal length of
all fields that make up the key cannot be greater than 99 bytes)

o The name of the physical file

¢ Creation date of the physical file
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o Whether duplicate key fields are allowed for the alternative index file
e The preferred disk location

For more information about the BLDINDEX procedure, see the System
Reference manual.

You can use an alternative-index file to do any of the following:
e Read records sequentially by key field
® Read records randomly by key field

e Read records within key-field limits by using the SETLL operation or a
limits file

e Update records in the file

e Delete records from the file

e Add records to the file

These are exactly the same operations that you can do with the primary
index. The program does not know if the indexed file defined in the
program uses the primary index or an alternative index file. All the
program knows is that the file is an indexed file. Therefore, the program

treats an alternative index file the same as the primary index.

For more information about using alternative indexes, see the Concepts and
Programmer’s Guide.
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Example of Creating an Alternative Index File

Suppose that you want to create an alternative index for the file named

MASTER that was created in Figure 5-14. To do so, you use the
BLDINDEX procedure. For example, you might enter the following values:

r

~\
BLDINDEX PROCEDURE Optional-*
Creates an alternative index for a physical file
Name of file to be created . . . . . . . . . . . .. . . . . CUSTMAST
Starting position for first field of key . . . . . . . 1-4096 20
Length of first field . . . . . . . . . . . . .. . .. 1-120 10
Starting position for second field of key . . . . . . . 1-4096 *
Length of second field . S 1-120 *
Starting position for third field of key . . . . . . . . 1-4096 *
Length of third field . . . . . . . . . . . .. . .. 1-120 *
Name of physical file . . . . . . . . . .. . . . . ... .. MASTER
Creation date of physical file . . . . . . . . . . . . . .. *
Allow duplicate keys . . . . . . . . .. . . . DUPKEY,NODUPKEY DUPKEY
Preferred disk location . . . . . . . A1,A2,A3,A4 block number *
Cmd3-Previous menu Cmd4-Put on job queue (c) 1985 IBM Corp.
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Example of Using an Alternative Index File with Only One Field as its Key

The following example shows how to use the alternative index named
CUSTMAST, which we just created, to read records.

The record length for the

Name of the  alternative index must be Length of the key  Starting position of
alternative the same as for the primary field for the the key field for the
index index alternative index alternative index
File TINe Mode of Processing / File Addition/Unordered
F File DNgnation Length of Key Fielg = Extent Exit Number of Tracks
of Secord Addres/Field o for DAM ‘| for Cylinder Overflow
Record Ao%ss Type | ) Symbolic E|  Nameof Number of Extents
Filename Ty A of File w Devicg Device i Label Exit Tore
ur § Lommnes |3 : Storge ndn =2
Line w & = —— File
[ 2| Block Record v z Overfiow Indicator| e dition
8 S|& 8| Length ngth | As Key Field | % - utus, |
- Sl 2 < £ix Starting W Continuation Lines o ue
£ g S| |el= J = Location 4 F) 3
5 Sla fwl< ExterNgl Reoor%n K Option Entry 2 &
4 5]6 ”h 10 1 15116 2 l8||9 rﬁlzl_\iﬁﬁ_?%ﬁ_ﬁ_mﬁ 31 _3_2 33 34 35 36 39} 40 41 42 43 44 45 46|47 48 49 22«!_151 53] 5‘%2‘;\57 %ﬁ_@_ﬁ%_ﬁlﬂwﬁﬁ 66 57259'70’1‘ 72‘ 73L4'
of2| [ oTIID! | IFT [ 9l [ 94 [1
ols| [FPRT o | | IF[ 1132 |1 INT
04 F l l l

Name of the alternative index

s External Field Name . ) Field
3 Field Location Indi
Filename 3 Record Identification Codes 5 s icators
or g ; 2 2l | 3
g Record Name & 4]~ 35 2 3 . From To 8 RPG é 33 3
o 2 N ;:' :‘;_, Field Name I I Zero
: = : < " mE p
Line £ =12|2 5 H s 8 B 8 'g « Data Structure = g 2 E 08: plus |Minusd or
S D H ° pasition |£|S| 8] Position [Z|S18] Positon |Z|C] 8| L] £ S|EEl o Blank
\a oR € ] gIN|2 sINt2 Nl S| 88| Occurs 2 S |58 =
5 g 1] BN 4 o|Ni2 ofNI 2= n |8 S|1E5| 2
& A D2 < Z|o|0 Z|o|o z Oja|a o Times Lengt! Q o w
34 sﬂﬂnu 15]16]17)18 |19 20f21 22 23 24]25)26 [27 |28 20 30 31)32)33|34| 35 36 37 38|39|a0|a1]42[a3]as a5 45 47|48 49 50 51|52[53 34 55 56 57 58|59 60|61 62|63 64|65 €667 68|69 70|71 72 73 74
o'l ICUSTIMASTING! |
o2 1 2 9] ALTKELY
of3| |1 T
0|4 I LT
Name of the alternative index
N Indicatcrs Result Field Res_ult"'s
o Indicators
S I l “ Arithmetic
2 s And And .g = Plus [Minus| Zero
3 H E Factor 1 Operation Factor 2 E = Compare Comments
Line || Z o Name Length | § T>gi<?]1-2
|zl . " g < [Cookup(Factor 2)is|
£ 8 5 3 zo § 8IE High | Low |Equal,
3 4 s|e|7 s|ofrof11f12|13]rafis|i6]17]18 19 20 21 22 23 24 25 26 27 ]o8 29 30 31 32| 41 4243 44 45 46 47 4849 50 5152|5354 55|56 57|58 59]60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
of1
c AD_ICUSTMAST L
°12] Jef | NL C INT
oo Jef | ] L
o lelz s R
[ & i i Zero Balances . X = Remove
W 'S e Skip Output Indicators _
_MN Field Name Commas | ™, print No Sign | CR Plus Sign B
O | y= 5-9=
= l o Yes Yes 1 Al oY D User
Filename =11 e) . XCPT Name Field Edit y
& or glelols And  And EXCPT Na End Yes No 2 B [ Kiz-2zero Defined
I < A BRES x| Position No Yes 3 cit Suppress
Line §° ecord Name oleli] § & 83| in - No No 4 DM
- Alolol & | < 315l outeut |5 -
OlR 3 5 8 *AUTO | 2| Record | Constant or Edit Word
AINlD = z = wf €l 12 3 456 78 9101112131415 1617 18 19 20 21 22 23 24 *
3 4 s5fe|7 8 9 1011 12 13f1afis|is|17|i8|19 2021 22]23[24]25| 26|27 |28] 20| 30|31 32 33 34 25 36 37[as3s)40 41 42 43]as[35 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
T JoPRT T
of2] 10| Y j 5
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Using an Alternative Index File with Noncontiguous Fields as its Key

To use an alternative file index with noncontiguous fields as its key,
describe the file in the unshaded columns of the file description
specifications shown below:

F File Type Mode of Processing File Addition/Unordere
File Designation Length ot Key Feid or = Extent Exit Number of Tracks
of Record Address Field - for DAM
P of Record Address Field | wi for Cylinder Overflo
P— Em— Record Address Type |1 Symbolic 71 Nameof Number of Exter
uence : S
Filename a Type of File “ Device Device 2 L.abel Exit
File Format < Organization or 3 2 .
w - S Additional Area | - Storage Index
Line w 3 = 5
< o E g Block Record « [i=|overtiow Indicator| 2
Sla Y| Length Length =|a Key Field | %
> Q= > 9 ’ < (% Stavting | Continuation Lines
3 g 5 ol® ] <z Location 2
2 Sla fw|< External Record Name K Option Entry <
34 slel7 8 9 10111213 1a]15]16f17]18f19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38|39]40 41 42 43 44 45 46 |47 a8 49 60 51 52 |5364 55 56 57 68 59 |60 61 62 63 64 65
g T T 7
of2| |F G i l
oLl T |
L S O I i ! I

Columns 7 through 14 must contain the name of the alternative index file
with noncontiguous fields as its key.

Column 15 must contain I or U. I indicates that the file is an input file. U
indicates that the file is an update file.

Column 16 must contain P, S or F. P indicates that the file is a primary
file. S indicates that the file is a secondary file. F indicates that the file is
a full-procedural file.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the the record length. The record
length for the alternative index must be the same as for the primary index.

Column 28 must contain blank, R or L.

Columns 29 and 30 must contain the total length of the key. The maximum
total length a key can be is 99 positions.

Column 31 must contain A to indicate that the key is in zoned-decimal or
alphameric format (packed-decimal format is not allowed).

Column 32 must contain I to indicate that the file is an indexed file.

Columns 35 through 38 must contain EXTK, to indicate that the file has
noncontiguous fields as its key.

Columns 40 through 46 must contain DISK.
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Reading an Indexed File

Records can be read from an indexed file in the following ways:

e Sequentially by key field

e Sequentially within key-field limits

e Randomly by key field

e Randomly and/or sequentially by key field

e Randomly by address output (addrout) file

Note: An indexed file can also be read without using the index. When this
is done, only the data portion of the file is used. There are three ways to
read an indexed file without using the index:

e Consecutively

e Randomly by relative record number

e Randomly by relative record number and/or consecutively

To read an indexed file in any of these ways without using the index, code

the file as a sequential file. For more information about coding a
sequential file, see Sequential Files earlier in this chapter.

Reading Sequentially by Key Field
When a program reads an indexed file sequentially by key field, it reads the
records in the order in which the key fields are sequenced, not in the order

in which the records exist in the file.

If you want to read records sequentially by key field, code entries in the file
description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or s Extent Exit Number of Tracks
Erd of File of Record Address Field = for DAM for Cylinder Overflow
i Y |
Record Address Type | ; Z|  Nameof Number of Extents
i Sequence S X Symbolic  |&| .
Filename au Type of File o Device Device 3 Label Exit
File Format ¥ Organization or § ]
Line " w 5 _Additional Area | i Storage Index
3 Q & §
s o .Q_ g Block Record v E Overflow Indicator| z
Qe n Length s Rt
> N3 > Length € < S g:‘ﬁ‘f,{;'d i Continuation Lines
13 g S ol 3 <5 Location | |
2 S| jw|< External Record Name
:4507csg!_lg‘nupslq_‘u_uw_zgglggﬁzsgz 31 32 33 34 35 36 37 38 401|a2I4344454
of2| |F I F L
0|3 F
-+ +—— + +- +————t—tt+t+—t——t—t

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.
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Column 16 can contain P, S, or D:

e If you code P (primary) or S (secondary), the file is read as part of the
RPG program cycle. For an explanation of how primary and secondary
files are read, see Chapter 11.

e If you code D (demand), you must code a READ operation in the
calculation specifications in order to read the file. For information
about the READ operation, see Chapter 28.

Column 17 can contain E or blank if column 16 contains P or S. E

indicates that the program must process every record in the file before the

program ends. Blank indicates that the program can end whether or not
every record in the file is processed.

Column 18 can contain A, D, or blank if column 16 contains P or S:

® A indicates that the program checks that the records in the file are in
ascending sequence.

e D indicates that the program checks that the records are in descending
sequence.

e Blank indicates that the program does not check the record sequence.
Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Columns 29 and 30 must contain the total length of the key.

Column 31 must contain A or P. A indicates that the key fields are in
zoned-decimal or alphameric format. P indicates that the key fields are in
packed-decimal format.

Column 32 must contain I to indicate that this is an indexed file.
Columns 35 through 38 must contain the record position in which the key
field begins, if the Key has only one field. If the Key has noncontiguous
fields, columns 35 through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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Reading Sequentially within Key-Field Limits

A program can process an indexed file sequentially within key-field limits
in either of two ways:

Using a limits record

Using the SETLL operation

Both methods allow you to limit the key fields of the records you want your

program to process. If you want to read records sequentially within

key-field limits, code entries in the unshaded columns of the file description
specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
- of Record Address Field S for DAM for Cylinder Overflow
End of File 3 N ¢ |
. o
Fil Sequence Record Address Type S ) Symbolic 5 La:\; it Number of Extents
ilename Type of File . Device Device § al Tape
File Format < Organization or 3 G Rewind
. w & _Additional Area = Storage Index
Line N 8 P § File
2 o g 5 Block Record N E Overflow Indicator| E Condition
£ noth s U1-U8,
= g s > Length Lengt g s s §",¥‘,F,f;"’ -5 Continuation Lines 2| UC -
E Sla| |ef= = Location | | ) 5 3
5 Slajw|< External Record Name K Option Entry < 3
3 4 5lel7 8 9-1011121314015[16 _&%L_j_grl_s‘rzg_ﬂgn_ag_‘az?:m:s_ag_guanuazuuasas474'3‘195'05|525:| 55 56 57 58 59 160 61 62 63 64 65]66]67]68 69}70/71 72|73 74
ol2f |F I DI ‘
o|3| |F
+ +- Attt
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Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that this file is an input file.

Column 16 must contain P, S, F, or D:

If you code P (primary) or S (secondary), the program reads a record
from the file at input time of the RPG program cycle. For an
explanation of how primary and secondary files are read, see Chapter
11.

If you code F (full-procedural), the program reads a record when a
READ, READE, READP, or CHAIN operation occurs in the calculation
specifications. Only the READ operation code may be used if the file is
to be processed within limits using a limits record. When the file is to
be processed within limits using the SETLL operation code, the SETLL
must be immediately followed by a READ, READE, or READP
operation. When a CHAIN operation occurs, the limits set by the
SETLL operation are set off. For information about the READ, READE,
READP and CHAIN operations, see Chapter 28.

If you code D (demand), the program reads a record when a READ
operation occurs in the calculation specifications. For information
about the READ operation, see Chapter 28.




Column 18 can contain A, D, or blank if column 16 contains P or S:

e A indicates that the program checks that the records in the file are in
ascending sequence.

e D indicates that the program checks that the records are in descending
sequence.

o Blank indicates that the program does not check the record sequence.
Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Column 28 must contain L to indicate that the file is processed sequentially
within limits.

Columns 29 and 30 must contain the total length of the key.

Column 31 must contain A or P. A indicates that the key fields are in
zoned-decimal or alphameric format. P indicates that the key fields are in
packed-decimal format.

Column 32 must contain I to indicate that this is an indexed file.

Columns 35 through 38 must contain the record position in which the key
field begins, if the key has only one field. If the key has noncontiguous
fields, columns 35 through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through U8.
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Using a Limits Record
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When a program processes an indexed file sequentially within key-field
limits by using a limits record, it first automatically reads a limits record
from a record address file assigned to a DISK or CONSOLE device. A
limits record contains the lowest key field and the highest key field of the
records in the indexed file to be processed. The program reads records from
the indexed file in ascending order of key field, from the low key field in the
limits record to the high key field in the limits record. When the upper
limit is passed, the program automatically reads another limits record from
the record address file and sets new limits. This process continues until the
program reaches the end of the record address file or until the program
ends because another file reaches the end-of-file condition.

Each limits record contains only one set of limits (the low key field and the
high key field). The low key field must begin in position 1 of the record,
and the high key field must immediately follow the low key field.
Therefore, the length of a limits record is twice the length of a key field.
The length of a key field can be from 1 through 99 positions for a file
processed using a DISK device, and 1 through 29 positions for a file
processed using a console device. The low key field and the high key field
must have the same length, and that length must be the same as the entry
coded in columns 29 and 30 of the file description specifications. Therefore,
you may have to code leading zeros when you use numeric key fields. An
alphameric key field can contain blanks. A key field cannot contain any
hexadecimal FF characters. For files with noncontiguous keys, the low and
high key fields in the limits record contain all subfields that make up each
noncontiguous key.

You can use the same set of limits in more than one limits record.
Therefore, you can process data records within those limits as many times
as you want. If the two key fields in a limits record are equal, the program
reads only one data record.

The key fields in the limits records can have a different format from the key
fields in the files being processed by limits. For example, one can have a
packed-decimal format, and the other can have a zoned-decimal format. If
the formats differ, the format of the key fields from each file must be
indicated by A or P in column 31 of the file description specifications, and
the length of the zoned-decimal key field must be twice the length of the
packed-decimal key field, minus one or two. See Column 43 (Packed or
Binary Field) in Chapter 25 for information about this calculation. While
the program is running, the format of the key fields in the limits records is
changed to the format of the key fields in the files being processed by
limits.

To use the record address file from which the limits are read, entries are
required in the file description and extension specifications. No input
specifications are required for the record address file.



Code entries in the unshaded columns of the file description specifications
shown below:

F File Type Mode of Processing
File Designation Length of Key Field or
of R d Address Field
End of File ecor ress Fie
- e Record Address Type |y
ilename quence 7 ;
File Type of File e
File Format ™ Qrganization or g
Line u g : Additional Area <
. o S ‘§ Block Record w |5 [Overflow Indicator|'2
-3 Sle @1 Length Length | e Key Fieid | £
(= LE > -3 &% Starting W
€ 219 o 3 <X
€ Slo e Location | |
N S|a External Record Name
3 4 5lel7 8 9-1011 1213 14]i5l16 19 20 21 22 23 24 25 26 27 28 29 30 :
of2| |F I
0|3 F
— LI LI B e e e o

Device

40 41 42 43 44 45 46 ]4”

Name of

Symbolic Label Exit

Device

Labels S/N/E/M

Extent Exit
for DAM

Storage Index

Continuation Lines

K Option

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

File Addition/Unorderec

[~ Number of Tracks
for Cylinder Overflov

Number of Exten

Tape

Rewind
File
Conditio
u1-Us,
uc

Column 16 must contain R to indicate that the file is a record address file.

Column 17 must contain E or blank. E indicates that all records from the
file must be processed before the program can end. Blank indicates that the
program can end whether or not all records from the file are processed.

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length, which should be
two times the length of the key field.

Columns 29 and 30 must contain the length of the key field.

Column 31 must contain A, P, or blank. A or blank means that the key
field is in zoned-decimal or alphameric format. P means that the key field
is in packed-decimal format. Column 31 must contain A or blank if columns
40 through 46 contain CONSOLE.

Column 39 must contain E to indicate that the file is further described on
extension specifications.

Columns 40 through 46 must contain DISK or CONSOLE.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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Two entries are required on the extension specifications:

E Record Sequence of the Chaining File
Number cf the Chaining Field e
. Table or Table or ile
Line To Filename Array Name %< Comments
Array Name (Alternating =
Format) £ §
4t
345 19 20 21 22 23 24 25 2627 23 29 20 31 32]33 34 35|36 37 38 39]40 41 42}a3]aales 5 56157159 59 60 61 62 63 64 65 65 67 68 69 70 7172 73 74
o1
0|2
T LI N N e B N N N O N N B B S B R BN B Rt §

Columns 11 through 18 must contain the name of the limits file. This name
must be the same one coded on the file description specifications for the
limits file.

Columns 19 through 26 must contain the name of the indexed file to be
processed by the limits file. This name must be the same one coded on the
file description specifications for the indexed file.

Using the SETLL Operation

The SETLL (set lower limit) operation allows you to set the lower limit for
the key field during the calculations part of the RPG program cycle. You
can use the SETLL operation to process any indexed file that is used as a
demand or full-procedural file (that is, any file that has D or F in column
16, L in column 28, and I in column 32 of the file description specifications).
However, you cannot process an indexed demand or full-procedural file with
the SETLL operation if you are using a record address file to set the
key-field limits for the file. The maximum number of files that you can
process with the SETLL operation is limited by the number of demand and
full-procedural files that an RPG program can use. The number of demand,
chained, and full-procedural files that an RPG program can use cannot total
more than 15. '

Factor 1 of the SETLL operation must contain either the name of a field
that contains the lower limit being set or a literal that is used as the lower
limit. The name of the field containing the lower limit may be the name of
a data structure subfield. Noncontiguous keys may be created to specify the
lower limit by using alternative indexes and data structures to process the
file. See Creating an Alternative Indexed File for an Indexed File in this
chapter.

Factor 2 must contain the name of the file for which the lower limit is
being set.

The SETLL operation must be followed by a READ, READE, or READP
operation. Otherwise, the SETLL operation is ignored. The READE
operation reads the next record if factor 1 of READE matches that record’s
key. The READP operation reads the record prior to the lower limit
specified. Other operations (except for input operations) can come between
the SETLL and READ, READE, or READP operations.
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Figure 5-15 shows an example of SETLL coding for the SMASTER file and
an example of using a limits record to process the MASTER file.

F File Type Mode of Processing File Addition/Unorden
File Designation Length of Key Field or s Extent Exit Number of Tracks
ol P of Record Address Field o ) for DAM . for Cylinder Overfl:
P Record Address Type | Symbolic Z|" Nameof Number of Exte
. uence o i [
Filename Type of File v Device Device _g Label Exit Tave
File Format  Organization or E = Rewind
w 5 Additional Area - Storage Index
Line w 5 = s File
<] i Block Record x[E Overflow Indicator| 2 Condit
g Sl @] Length | Length sls Fieid |2 utus
: o« s engtl gt - N Key Field | % Co L uc
Slo > -5 X Starting [ ntinuation Lines = r
£ Slal [of- = cation | | S g
[ S| jw|< External Record Name K Option Entry < =
34 51617 8 910111213 1ahislieli7]ial1o 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 36 36 37 36803040 41 42 43 44 45 46 47 48 49 50 51 52 [53[54 55 66 57 58 59 |60 61 62 63 64 65 [6667]68 6970f71 72f7
" 20 2,36 37 2556 57 58 59160 61 158
ALIMITS, | IR 116l | | E
ol3| |F S I SK
o+ JF T o 138132 [ 1o
ols| |F T A I
0|6 F

The input DISK file, MASTER, is an indexed file to be processed within the key-field limits contained
in the record address file, LIMITS. The LIMITS file, which if further described on the extension
specifications, is entered from the CONSOLE device.

Each set of limits read from LIMITS consists of the low and high account numbers to be processed.
Because the account number key field (ACCT) is 8 positions long, each set of limits includes two
8-position key fields.

E Record Sequence of the Chaining File
Number
- » A
Number of the Ci~sining Field of Number ¢lsl  Table or gl
- Table or Entries | of Length | )25 - Length | }S10
Line To Filename . of g[<] ArrayiName | of z|1< Comments
& Array Name | Per Entries Zlg]  (Aternating | gntr <l
- ; Record | Per Table | Entry |5} 8 v |«fs|8
£ From Filename or Array J)E|g] Format) J|E|s
£ NHE 3|5
S |82 2|81
3 4 51617 819 1011 12 13 14 15 16 17 18 }19 20 21 22 23 24 25 26§27 23 29 30 31 32|33 34 35/36 37 38 39|40 41 42)43)44]45]46 47 48 49 50 51|52 53 54|55 57158 59 60 61 62 63 64 65 66 67 68 69 70 71 7:
€ IMIT S ]
o2 e | I L

As MASTER is processed within to each set of limits, the corresponding records are written to the
PRINTER output file, PRINT. Processing is complete when all sets of limits have been processed.

Figure 5-15 (Part 1 of 2).

Processing an Indexed File Sequentially within Key-Field Limits by

Using the SETLL Operation for SMASTER and by Using a Limits Record
for MASTER
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File SMASTER is processed by the SETLL operation code. It uses no extension specifications, and
its filename appears in factor 2 of the SETLL operation code. In this example the first record read
from file SMASTER would be the one whose key field is equal to or the next higher than the literal
"AAAAAAAA’. Records are read sequentially to end of file unless the cycle is interrupted by
additional SETLL operations.
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Figure 5-15 (Part 2 of 2). Processing an Indexed File Sequentially within Key-Field Limits by
Using the SETLL Operation for SMASTER and by Using a Limits Record
for MASTER
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Reading Randomly by Key Field

You can process an indexed file randomly by key field only if it is a chained
file (that is, if it has C in column 16 of the file description specifications).
You must use the CHAIN operation to read a record from the file during
the calculation part of the RPG program cycle.

If you want to read an indexed file randomly by key field, code entries in
the unshaded columns of the file description specifications shown below:

F File Type Mode of Processing File Addition/Unorde:
File Designation Length of Key Field or < Extent Exit Number of Tracks
Endof File of Record Address Field g ' for DAM for Cylinder Overfi
Record Address Type | . Name o Number of Ext
i Sequence S . Symbolic & . of
Filename Que! Type of File s Device Device 3 Label Exit
File Format N Organization or 3 ]
u w S _Additional Area - Storage Index
ine 3 ) = §
1 o S 3| Block Record 3 E Overflow Indicator| 5
s ngth | Length = i
= g s g Lengt o g g s §,‘,¥,f,:;‘ 4| Continuation Lines
X A
£ HEREE = Location | |
4 = | External Record Name
3 4 slel? 8 9-1011 1213 14f15]16 19 20 21 22 23 24 26 26 27 28 20 30 31 32 33 34 35 36 37 38[39/ 40 41 42 43 44 45 46
1AL 1o 2021 2223 34,25 238 27 0 2 30 31 28 3L
of2| |F l
0|3 F
L LA § T T T L LI T T T T T LI B T T LANNL IV IR N R BN B R S

Columns 7 through 14 must contain the name of the file.
Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain C to indicate that the file is a chained file. Note
that column 16 must not contain a C if the key has noncontiguous fields.

Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Column 28 must contain R to indicate that the file is processed randomly.
Columns 29 and 30 must contain the total length of the key.

Column 31 must contain A or P. A indicates that the key field is in
zoned-decimal or alphameric format. P indicates that the key field is in
packed-decimal format.

Column 32 must contain I to indicate that the file is an indexed file.
Columns 35 through 38 must contain the record position in which the key
field begins, if there is only one field in the key. If the key has
noncontiguous fields, columns 35 through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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Reading Randomly and/or Sequentially by Key Field

If you want to read records both randomly by key field and sequentially by
key field, use a full-procedural file (F in column 16 of the file description
specifications). You can read a full-procedural file randomly by key field by
using the CHAIN operation, sequentially by key field by using the READ,
READE, or READP operation, or both randomly by key field and
sequentially by key field by using either the CHAIN and READ, READE, or
READP operations. It is not necessary to use both a CHAIN and either a
READ, READE or READP operation, but you must code at least one
CHAIN, READ, READE, or READP operation in the calculation
specifications in order to read a full-procedural file.

Code the unshaded columns of the file description specifications shown

below:
F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit ‘Number of Tracks
End of Fil of Record Address Field = for DAM for Cylinder Overflow
ile S
Record Address Type | : Z!  Name of Number of E
i o Symbolic |5 . lumber of Extents
Filename Sequence Ty of File |2 Device Dlvice 2|  Label Exit
File Format ™ Organization or g '.';
Line “w ¥ & Additional Area - Storage Index
M o S g Block Record ¥ E Overflow Indicator| g
ngth S
e Q 5 2 Lot Lonat 5 g g gt‘#t::;“ uf Continuation Lines
H AEREE = l Locgrion | ||
S| External Record Namé ’ ) Option
3059109-10#_11314‘5 2021 22 23 24 g 35 36 37 40 41 42 43 44 45 4
o|2| |F ‘ l
o3 F
1 L T

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain F to indicate that the file is a full-procedural file.
Column 19 must contain F or blanks.

Columns 20 through 23 must contain the block length or blanks.

Columns 24 through 27 must contain the record length.

Columns 29 and 30 must contain the total length of the key.

Column 31 must contain A or P. A indicates that the key field is in
zoned-decimal or alphameric format. P indicates that the key field is in
packed-decimal format.

Column 32 must contain I to indicate that the file is an indexed file.
Columns 35 through 38 must contain the record position in which the key
field begins, if the key has only one field. If the key has noncontiguous
fields, columns 35 through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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Example of Reading an Indexed File Randomly and Sequentially by Key Field

Suppose you want to print a list of all the employees in a particular
department. Figure 5-16 shows how to do so. The department number is
entered in the first 5 positions of the local data area. The program uses this
department number as the key field. The CHAIN operation reads the first
record that has the desired department number in the DEPTNO field of the
EMPLOYEE file. The READ operation then reads sequentially all the
other recerds that have the same department number.
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Figure 5-16 (Part 1 of 2). Reading an Indexed File Randomly by Key Field and Sequentially by Key
Field
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Figure 5-16 (Part 2 of 2). Reading an Indexed File Randoml& by Key Field and Sequentially by Key
Field
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Reading Randomly by Address Output (Addrout) File

An address output (addrout) file is a record address file produced by a sort
program. (A record address file is an input file that tells the program which
records to read from a DISK file and the order in which to read them.) An
address output file contains the relative record numbers of the records in a
DISK file. The advantages of an address output file are that:

o The space required for the address output file is much less than the
space required for a sorted sequential file.

® The sort runs much faster.
o The original file is unchanged.

You can have only one address output file in a program. When an RPG
program uses an address output file, it reads the relative record numbers
consecutively from the address output file. Then, using the relative record
number, the program randomly reads the DISK file to process the
corresponding record. In this way, the program can process an indexed
DISK file in a new sequence without actually sorting the records and
creating a new file. Also, once the file description and extension
specifications are coded for the DISK file and for its associated address
output file, you can code the DISK file as an ordinary indexed file. No
input specifications are required for the address output file.

If you want to read records randomly by an address output file, code the file
description specifications as shown below:

F File. Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or Extent Exit Number of Tracks
v of P of Record Address Field for DAM for Cylinder Overflow
ite |

Record Address Type Name of Number of Extents

Symbolic

{

Labels S/N/E/M

o
) N .
Filename nee Type of File  |'a Device Device Label Exit
File Format ™ Organization or 3
Line « 3 : Additional Area c Storage Index
M ol 2| Block Record x |E|0verfiow indicator| 2
Sls &S| Length | Length = ed |5
o gle s ot e g KoY ed 1% Continuation Lines
£ SIg] o= 5 <= Location,
H Sla] |9 -
A4 = o jw )< External Recol
3 4 slel7 8 9 1011 1213 1a|15{1617]18[19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38|39] 40 41 42 43 44 45 46
T ] BEEE ;
oj2 F I_
0|3 F
LI LI | R Ty rrrrrrrrrerre e i

Columns 7 through 14 must contain the name of the file.
Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain P (primary) or S (secondary). For an explanation
of how primary and secondary records are read, see Chapter 11.

Column 18 must contain A, D, or blank:

e A indicates that the program checks that the records in the file are in
ascending sequence.

e D indicates that the program checks that the records in the file are in
descending sequence.
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e Blank indicates that the program does not check the sequence of the
records in the file.

Column 19 must contain F or blank.
Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Column 28 must contain R to indicate that the file is processed randomly by
an address output file.

Columns 29 and 30 must contain the total length of the key.

Column 31 must contain I to indicate that relative record numbers from the
address output file are used to process the file.

Column 32 must contain I to indicate that this file is an indexed file.
Columns 35 through 38 must contain the record position in which the key
field begins, if there is only one field in the key. If the key has
noncontiguous fields, columns 35 through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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For the address output file, code entries in the unshaded columns of the file
description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
of Record Address Field & for DAM inder
End of File e s Fiel g . . for Cyli Overflow
ess T .
. Sequence Record Address Type S Symbolic | ang . Number of Extents
Filename Type of File Device Device i Label Exit
File Format o Organization or 3 R
i ¢ S Additional Area - Storage Index
Line w 8 = § File
Q 3| sloek Record = [overfiow Indicator| 3 Condition
x|E H
& SIs S| Length | Length Zla Key Field |2 u1-Us,
(s SIS > -3 eI Starting  |W Continuation Lines uc
13 Slal |e= - 4= Location | |
2 = la jwl< Externai Record Name K Option
3 4 slel7 8 910111213 1a]is}ielizfisfrs 20 2 2123_2:r2_s._352728293031 32 33 34 35 36 37 383940 41 42 43 44 45 46 {47 48 49 50 5i 52
of2| |F 1 I %
0|3 F
1 LI LI S N | 1 LN A B S R B N I N B R B D N N N N S e S e o o |

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I to indicate that the file is an input file.

Column 16 must contain R to indicate that the file is a record address file.
Column 17 must contain E to indicate that all records from the file must be
processed before the program can end, or a blank to indicate that the
program can end whether or not all records from the file are processed.
Column 19 must contain F or blank.

Columns 20 through 23 must contain the block length or blanks.

Column 27 must contain 3 because each record in an address output file is a
relative record number, which is always three positions long.

Column 30 must contain 3 because relative record numbers in address
output files are always three positions long.

Column 31 must contain I to indicate that the file is an address output file.
Column 32 must contain T to indicate that the file is an address output file.

Column 39 must contain E to indicate that the file is further described on
extension specifications.

Columns 40 through 43 must contain DISK.

Columns 71 and 72 can contain an external indicator, Ul through US8.
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Two entries are required on the extension specifications:

Record Sequence of the Chaining File

Number of the Chaining Fleld

Table or Length

une |g To Filename Table or ; ArrayIName | of ] Comments
& Array Name (Alternating 1
- - Per Table
= From Filename Format)
g or Array
'Y
3 4 56 17 12 13 14 15 168 17 18119 20 21 22 23 24 25 2 58 59 60 61 62 63 65 68 67 68 69 70 71 72 73
59 62 63 64
ol1] |E ]
0)2| |E
T T N A I N I N N B O

Columns 11 through 18 must contain the name of the address output file.
This name must be the same one coded on the file description specifications

for the address output file.

Columns 19 through 26 must contain the name of the indexed file to be
processed by the address output file. The name must be the same one coded
on the file description specifications for the indexed file.
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Updating an Indexed File

Updating records in an indexed file involves reading a record, changing
some data in the record, and writing the record back to its original location
in the file. If you try to update a record that was not the last record read,
error message RPG-9043, FILE TRIED RECORD UPDATE BEFORE
INPUT, is displayed. The fields to be updated must be described on both
the input and the output specifications.

When you update records in an indexed file, the file can be processed in any
of the following ways:

o Sequentially by key field

e Sequentially within key-field limits

e Randomly by key field

e Randomly and/or sequentially by key field

¢ Randomly by address output (addrout) file

Deleting Records from an Indexed File

Updating a file can include deleting records from the file. To allow records
to be deleted from the file, the control language FILE statement coded
when the file was created must use the DFILE-YES parameter. For
information about the FILE statement, see the System Reference manual. If
you try to delete a record from a file that does not allow deletions, error
message RPG-9067, INVALID OPERATION ATTEMPTED, is displayed.

To delete a record, you first read the record (either randomly by key field or
sequentially by key field). Then, with DEL coded in the output
specifications, you write the record back to the same file. Code entries in
the unshaded columns of the output specifications shown below:

W
O ]G 5 Space]  Skip Output Indicators Zero Balances . X = Remove
w -
= Q Field Name [ Commas 10 Print No Sign | CR Plus Sign .
F i or ves | ve T P R R Ve
ilename HEHR EXCPT Name g Field Edit
é or & g 2 And  And End Yes No 2 B | K270 Defined
Line |g| Record Name = o | . | Position No Yes 3 Cl Ll suppres
5 DIE]L) 5 i i3} in « No No 4 D} M
- Alofo] & | < [ SISl outeur |5
OlR ks 8 z‘s *AUTO ES 3 Record  |@ Constant or Edit Word
AlInlD = wia S1- 1 2 3 456 7 8 91011121312151617 1819 2021 2223 24 *
4 515)7 8 9 1011 12 13J1ahish6]17}18|19 20l21 22|23{24125026 |27 l2sj20]30!31) 32 33 34 35 36 37[38]35]40 41 42 43]4a{45 46 47 48 49 %0 51 52 53 54 55 56 67 68 60 €0 61 62 63 64 65 66 67 £4 69 70|71 72 73 74
o 1 o i {}‘ e :
of2| lol ,
+ RNY RNy . ,
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Columns 7 through 14 must contain the name of the output file.

Column 15 must contain D, T, or E, to indicate that the record is to be
deleted at detail, total, or exception output time of the program cycle.

Columns 16 through 18 must contain DEL to indicate that the record is to
be deleted.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 contains
E.

Records are not physically removed from a file when they are deleted.
Instead, deleted records are filled with hexadecimal FFs. That is, all the
bits for every character in the deleted record are set on.
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Updating Sequentially by Key Field

When you want to update most of the records in a file, process the file
sequentially by key field. Code entries in the unshaded columns of the file
description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
End of Fite of Record Address Field ] for DAM for Cylinder Overflow
Y
Record Address Type | . Z!  Name of Nu
i ] Symbolic  |& . mber of Extents
Filename Sequence Typeof File  |'e Device Dvevice =l Label Exit
File Format N Organization or g g
Line w S & Additional Area 5 Storage Index =
& = | o
2 o S 5 Block Record » E Overflow Indicator é Condition
Sle Length | Length 3 [—— u1-Us,
> g g 2 o o S § g 5".';(;:;“ w Continuation Lines -
H HEREE = Location | |
S|a |wi< External Record Name
aa531atgg%g%;_&_illuwzozv_zg;g_y_zsgnn 30 31 40 41 42 43 44 45 46
T 8
03 F i
T T LI A I PO B A B A O N S A A B B Bt |

Column 15 must contain U to indicate that the file is an update file.
The other entries are the same as those for reading an indexed file
sequentially by key.

Updating Sequentially within Key-Field Limits
You can update records in an indexed file sequentially within key-field

limits. Code entries in the unshaded columns of the file description
specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or Extent Exit 'Number of Tracks
End of File of Record Address Fisld for DAM for Cylinder Overflow
Record Addrass Type Symbolic Name of Number of Extents
Filename Sequence Tree ot e 5 Device ovics Label Exit o
File Format Organlzation or g R
Line Additional Ares 3 Storage Index hﬂ':::d
E Blook Record Overflow Indicator g mﬂslltm
é 3 Lngth Langth 5 .'.ggln; Continuation Lines ue =
g BT 3|
w External Reco K Option Entry
3.8 slel? o 910111213 14 { 2122 23 24 26 20 27 28 43 44 48 48147 48 40 80 1 82 7 21 72|73 7
NonG 1T
0|3 F
L L LN R S I O Y M A N A N B A A I I

Column 15 must contain U to indicate that this file is an update file.

The other entries are the same as those for reading an indexed file
sequentially within key-field limits.
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Updating Randomly by Key Field

You can update an indexed file randomly by key field if it is a chained file
(that is, if it has C in column 16 of the file description specifications). Code
entries in the unshaded columns of the file description specifications shown

below:
F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or s Extent Exit Number of Tracks
End of Fil of Record Address Field 5 for DAM for Cylinder Overflow
nd of ile 2
: 2 t
. Soquonce Record Address Type | 4 Symbolic S Name ot Number of Extents
Filename Type of File N Device Device =l Label Exit
File Format N Organization or 3 %
w S Additional Area |“ - Storage Index -
Line w a < s File
g o g E Block Record X E Overfiow Inmcamrg
Sle k4 h Length =|a i <
> Sl > Lengt eng 3 £l3 é&‘aﬁ:s'd 3 Continuation Lines
13 g 5,’ ol|x - <= Location | |
L Sla fw|< External Record Name K Option
3 4 slel7 8 91011 1213 145]16 1920 21 22 2324 25 26 27 28 29 30 31 32 33 34 35 36 37 38]39/40 41 42 43 44 45 46 a7
0j2| |F L T
03 F
T Tt L T

Column 15 must contain U to indicate that the file is an update file.

The other entries are the same as those for reading an indexed file
randomly by key field.

Example of Updating an Indexed File Randomly by Key Field

Figure 5-17 shows sample program OE400R, which updates an indexed file
randomly by key. The program reads the customer number (CUSNO) and
the amount due for a new order (EXAMT) from the customer order file,
CUSTORDS. In line 05 of the calculation specifications, the amount due
for each item ordered (EXAMT) is added, and the total for the current order
is stored in result field TOTDUE. In line 12, the program uses the customer
number (CUSNO) to chain to the corresponding record in the customer
master file, CUSTMAST. In line 13, the total amount due for the.current
order (TOTDUE) is added to the customer’s previous amount due (AMDUE),
and the result is stored again in AMDUE. On the output specifications,
when the program writes to the customer master file (CUSTMAST), the
AMDUE field is updated for the customer record. UDATE is used to update
the field that indicates the most recent date that the record was updated.
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F Fite Type Mode of Processing ) . File Mditionmn;)rdeved
FieDevgator et s o z foroau | [ e of Trake
e o | e § o, |8 L Stroe e e
. 39| |olE 5] =B [P 1) : 2 5
i S|a |wi< External Record Name _i]_ Option Entry < &

7 11 12 13 141 17118119 20 21 22 23 24 25 26 27 28 29 30 31 32 35 37 38 40 41 42 43 44 45 46147 48 49 50 51 52 |5 5 57 59 1 62 63 65 7168 69]70]71 72]73 74
:;SZClsnw fos_a 3_25 12 «,_,_33..3.“_7’.!;_ 39 ISK 3454 55 56 57 56 99 160 61 62 63 64 6516616 _‘____._4_1_{
ofa| |F T T W 2 T8 K
0]4 F
0|5 F
Sl T¢It Name = OE400R u
o7 F { ]
ole] |¢] | Function = Update the amount-due and the date-of-order fields in the customer master file (CUSTMAST) ]
oo | from the customer order file (CUSTORDS). ]
1[0 F

| || Input = From the CUSTORDS file, the customer number and the amount due for each item ordered. :

F From the CUSTMAST file, the customer’s current amount due. ]
ol2 If
2131 IFi || Output = In the CUSTMAST file, the record for a customer who placed the order. The amount-due field is L
oL F updated to the current amount due. The date that the record was updated is also updated. |
0|5 F
oL 171 Il Indicator Definitions: ~
Z ; : 01 Record-identifying indicator H
AR 02 Record-identifying indicator 1
Tl Te 03 Record-identifying indicator B

= 20 Turns on when a customer number is not found in the CUSTMAST file B

F L1 Control-level indicator that turns on when the customer number changes in the CUSTORDS file ]
02 F —'4
ols| [r Running This Program j
oja| |F To run this program, file CUSTORDS must already have been created by program OE140R. Also code n
o)5) |F the following procedure: ]
o5l IF // LOAD OE400R ||
o7 IF // FILE NAME-CUSTMAST L
o8 IF // FILE NAME-CUSTORDS L]
2L // RUN L
110 F

L LT T T T T e L L P P ]

Figure 5-17 (Part 1 of 2). Sample Program OE400R (Updating an Indexed File Randomly by Key
Field)
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5 External Field Name Field
I s Field Location Indicators
Filename 3 Record Identification Codes 5 < cator
£ o I =
o 24 1 2 3 £ s3] 3
" Record Name el . From To |8 RPG 1838l «
N z|2 g, § 8| Field Name § 22 3 Zero
Line E <lg|2 _ 5 _ s _ i1 K4 3 Data Structure = 3 2 ‘¥ Plus Mi
S iy HAE position |Z[2] 8| position [Z[2]¥] Position |Z|2] 8[E[3 £ Z|8E] = Blank
i olr] lelZ|2 5|8]2 ANH ANHEE RS ] 52 2
e nnnaE8E 2|6 215|6 21516|B(=] n Times Length (& S |26] &
3‘5673gal'zeﬂI1|3‘6|5l8|71819207|2223""""‘12829303!17"13535373839¢04| 2|43]44 45 45 47|48 49 50 51|52|53 54 55 56 57 58{59 60|61 62|63 64|65 67 68]69 70|71 72 73 74
T
ol IealT C C I []
o2 [t | L1
o3| {1 S o C
ol Jr 11 11
off] [r q 2 ClI C
ofe| |1 |ﬂ 11 ki
of7( T 4 X T
o5 JiCUST 5
ofs| |1 1
o] |T [
C N Indicators Result Field 'Res}minq
o ndicators
2: _ l I - Arithmetic
=g 8|z [ Plus [Minus] Zero
o|2 2 And And Factor 1 Operation Factor 2 2z Compare Comments
Line S ; ; Name Length ; § 1>o1<2[1-2
AW ~ -~ E < [Cookup(Factor 2)i|
2|8 5|2 2 2 &= [High [ Low [Equal
3456789IO|||2|3I4|5|6|7|8|5202|2223242526277829303“3233343536373939404142434445‘6474849505‘5253545556575859606\6233“%“67“&707!727374
o[ 1] ]cl 1 TTTTTTTTTTTTTT T TT TT TTT T TTTTTT TT FrT T T T T TTT T T TTTTTTT
ol2| |c| When a line-item record is read from the CUSTORDS file, add the total amount due for this customer _[
o3l IC order. e
ot c 1 | | [ 11 |
°f5] fe X TOT!
ofs| |c|
of7] |c
ofs| Ic|
ofe| |ci When a control break occurs (the customer number changes), read the previous customer’s record from the } |
| |c] CUSTMAST file. Add the amount due from this order to the amount already due. 1
e 1 | [ ] 1]
el defitl | 1] I I TMAST] |
13| |cf T
14 Cl 1 - * T
1[s] e | |
o s
@ S Ski Output Indicat (—_.15 Zero Balances " _ | X = Remove
I 5 Soace i utput Incleators Field Name Commas to Print No Sign | CR Plus Sign 5.9-
g = or Yes Ye 1 Al o] Yoo User
" & S o "
g F.le:rame AEE s a EXCPT Name Ena Yes No 2 8 | K| g gt EH | Defined
> 2 202
Line E Record Name = 3 : : e ol E :’:"""" :2 ;:‘ Z g nLn Suppress
H alolo] 8 | < 35| ouweu |5
o|R s 5 B *AUTO £|g| Record |a| Constant or Edit Word
alnlo z z z WB °"|234567B9IOH|2|3|4l5‘6|718|9202‘222324'
345578910"1213‘4|5|617|8|9202|"‘"‘7‘252627""'lll‘l3233343536_|l0‘"‘"‘4‘QZ"’““46474849505|5253545556575859605‘6263646655576869707!72737!
oTs T T 17T T T T T T T T
°|2| |0] Update the customer record in the CUSTMAST file.
o[ L 1111
ol TMASTIT
ofs| [0 1
o[s[Jo T 1
°/’l o T 19
o] |o | L

Figure 5-17 (Part 2 of 2).
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Updating Randomly and/or Sequentially by Key Field

You can update records in an indexed file randomly by key field,
sequentially by key field, or both randomly and sequentially by key field if
the file is defined as a full-procedural file (F in column 16). Code entries in
the unshaded columns of the file description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or ' s Extent Exit Number of Tracks
o of Fite of Record Address Field b for DAM for Cylinder Overflow
i w |
Record Address Type | . Z|  Name of Number of Extents
. Sequence — ) Symbolic b .
Filename — N gp. of ::}.. § Device Device 3 Label Exit
ile Format 'ganization or '}
; w & _Additional Area = Storage Index
Line < 8 < s File
Q Block Record x |E|Overfiow indicator| 2 Condition
3 N 5 Length | Length s Koy Freia |2 ut-us,
- Qe > [ s Starting t Continuation Lines uc
3 HEHRES <5 l-o_w_tmLﬂ
Q
E Slajwi< External Record Name
3 4 slel? 8 9-10 1 121314 f1s]ref17]18[19 20 21 22 23 24 25 26 27 28 29 30 31
T 11 EEEEEEE T ]
0 F
0}3 F
Tt LI LIS N N N N T U U L O O B |

Column 15 must contain U to indicate that the file is an update file.
The other entries are the same as those for reading an indexed file
randomly by key and/or sequentially by key field.

Updating Randomly by Address Output (Addrout) File

To update records randomly by an address output file, code entries in the
unshaded columns of the file description specifications shown below:

F . File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
Endof Fire of Record Address Field ; . for DAM for Cylinder Overflow |
Record Address Type | . Name of Number of E
i i} Symbolic |5 . imber of Extents
Filename Sequence Type of File u Device Divice 3 Label Exit
File Format ™ Organization or g S|
Line w S & Additional Area 5 - Storage Index
3 I
. - g s Block Record x|e Overfiow Indicator, 5
S Length | Length S
= Q| > nat o < s g{.‘kf‘"" 2 Continuation Lines
€ 3| & 3 X Starting
£ S 1 Location |
|2 =|a External Record Name
a slel? 8 9-1011 12131415 19 1 22 23 24 25 26 27 28
3 2 e g %’L__‘_r_ 27 28 29 30 31 32 33 34 35 36 37 40 41 42 43 44 45 46
0)2 F
03 F
LI LI 1 LN A N I O N O B B B B B |

Column 15 must contain U to indicate that the file is an input file.

The other entries are the same as those for reading an indexed file
randomly by address output file.
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- Adding Records to an Indexed File

When a record is added to an indexed file, the program writes the data part
of the record at the end of the records already in the file. The index part of
the added record is written at the end of the indexes for the records already
in the file.

You can add records to an indexed file in either of two ways:

o Randomly by key field

o Sequentially by key field

Adding Records Randomly by Key Field

You can add records randomly by key field to an indexed file with chaining.
Chaining means comparing the key field of the record to be added with the
key fields already in the index. The reason for this comparison is to make
sure that the record to be added is not a duplicate of a record already in the
file. Chaining allows you to design your program so that, if a duplicate key
field is found, your program can handle it appropriately without requiring
the person using the display station to decide how to respond to an error
message. If the program has a logic error that would allow a record with a
duplicate key field to be added to the file, or if another program tries to add
a record with a duplicate key field during the time between the CHAIN
operation and the output operation in this program, the system ensures that
the duplicate record is not added. However, a record with a duplicate key
field can be added if the DUPKEYS-YES parameter was specified on the
control language FILE statement when the file was created, or if the
BYPASS-YES parameter is specified on the current FILE statement.

To add records randomly by key field, entries are required in the file
description and output specifications.

Code entries in the unshaded columns of the file description specification
shown below:

F File Type Mode of Processing File Addition/Unorde:
File Designation Length of Key Field or = Extent Exit Number of Tracks
of Record Address Field o for DAM for Cylinder Overfi
Record Address Type | Symbolic 5 Name of X Number of Ext
Filename Type of File w Device Device i Label Exit
File Format ™ Organization or g -}
Line R w 5 _Additional Area - Storage Index
w 8 E §
3| o g 5 Block Record « E Overflow Indicator, E
=3 -
= Q s 2 Length Length 5 E g Q'J‘f,:;"’ i Continuation Lines
£ HEMEE = IM%__
S | External Record Name
3 4 s5lel7 8 9-1011 1213 14]15]18 20 21 22 23 24 26 26 27 28 20 30 31 32 33 34 35 36 37 38/39140 41 42 43 44 45 46
e s L 2021 22 23 24 _,__.21__ 38 T
o0l|2] IF
oj3| |F
!

1t La L & LI S

Columns 7 through 14 must contain the file name.

Column 15 must contain I or U to indicate that the file is an input or
update file.
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Column 16 must contain C or F to indicate that the file is a chained or
full-procedural file. If column 16 contains C, you must code a CHAIN
operation in the calculation specifications in order to read the file. If it
contains F, you must code a READ, READE, READP, or CHAIN operation
in the calculation specifications in order to read the file.

Column 19 must contain F or blank to indicate that every record in the file
has the same length.

Columns 20 through 23 must contain the length of the block of records.
Columns 24 through 27 must contain the length of each record.

Column 28 must contain R to indicate that the file is processed randomly by
key if this is a chained file (C in column 16), or a blank if this is a
full-procedural file (F in column 16). If this is a full-procedural file, column
28 can contain L to indicate that the file is processed within key-field limits
by using the SETLL operation.

Columns 29 and 30 must contain the total length of the key.

Column 31 must contain A or P. A indicates that the key field is in
alphameric or zoned-decimal format. P indicates that the key field is in
packed-decimal format.

Column 32 must contain I to indicate that the file is an indexed file.
Columns 35 through 38 must contain the starting position of the key field, if
the key has only one field. If the key has noncontiguous fields, columns 35
through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Column 66 must contain A to indicate that records are added to the file.

Columns 71 and 72 can contain an external indicator, Ul through US8.



Entries are also required in the unshaded columns of the output
specifications shown below:

™
o @ lsch skip Output Indicators Zero Balances X~ Remove
tg Field Name toPring__| N Sion [ CR Pussign | ¢ o
g = or Y Y = Date User
Filename HE | | EXCPT Name o Yo 1 Al Field Edit
E or 45 g And  And Yo o ; e f 22010 Dafined
3 <! o )
Line E Record Name olel] & ! No No 4 DM Suppress
o alojo] & | <
O[R 3 k] 3 *AUTO Constant or Edit Word
aINID ‘1 23 45 868 78 9 1011 121314151617 1819 2021 2223 4 '
4 s16)17 8 9 1011 12 13h4af18]18]17]|18]18 20§21 22|23 |24 [25]26 [27 [28| 1]32 33 34 35 368 37, 45 48 47 48 49 50 61 52 83 84 55 58 57 58 50 60 81 62 63 64 65 66 67 68 60 70|71 72 73 74
o]1] lO E o Tt -
ol2{ |of
LI I B I B B |

LI B S A A O B I B B N B I v S o e |

Columns 7 through 14 must contain the name of the file to which the
records are added.

Column 16 must contain D, T, or E to indicate whether the record is to be
added at detail, total, or exception output time of the RPG program cycle.

Columns 16 through 18 must contain ADD to indicate that the fields coded
on the following lines form the record to be added to the file named in
columns 7 through 14.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 of the
output specifications contains E.

Example of Adding Records Randomly by Key Field

Suppose you want to add new inventory items to the indexed inventory file
created in the Example of Creating an Indexed File. The new records are
not in sequence. Key fields in the new records can be lower than, between,
or higher than key fields in the records already in the file. Input and
output records will be in the same format as the records used to create the
file.

Figure 5-18 shows how to code the file description, input, calculation, and
output specifications to all records added randomly by key field.
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F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or Extent Exit Number of Tracks
T of P of Record Address Field 2 for DAM for Cylinder Overflow
e =
Record Address Type | Symbolic || Nemeof Number of Extents
" N ymbolic |& .
Filename Soq:m: Type of 'F'm § Device Device i Label Exit Tepe
ile Format Organization or | Rewind
i B Storage Index
Line « 5 & _Additional Area 5 age -
o . t
L Block Record w |=|Overflow Indicator]| Condition

g ol|E s § U1-Us,

| g g g Length Length < § S'Klmv F;,:‘ X Continuation Lines 2| ve —

£ Slal |ef= Location | | E)

& Sl jw|< External Record Name K Option Entry < &
3'5.7.9-!0“’&]_3‘“_l_&_uul.lﬁlq'_lﬂnl“n”27u”“_:_;_?gﬁﬁl?ll 404!424344246ntatsso's_"sz9&2557;&#&2_%&““07““”7!727314_
of2| |¢ 9
o3| |F T d I
ofe] | I i

» External Field Name .
I 2 Field Location | n;'d; rs
Fil H Record Identification Codes & < ica
- =
or =29 “ =15 E]
g  Record Name il ] 3 1 2 3 || From To | RPG 2lsg] &

~ g2E. 8 8| Field Name § 222 Zero

Line g NN | |s | | s 8 % « Data Structure ; s |€ 8 3 Plus M

ition |Z]0] 8 ition |Z]0| 8 ition |Z]|o| 81£|3 E gl5E
iy Data olr é »§ 'g Position 3 s E Position - S 3 Position IS 3 § s v g H ég ) Blank
ruetu ANDésg 2|5|6 2[5|6 2[S[S|a=] 1 Times Length 38128 &
3‘58789|0|||2|3!4|§!6|7l8|9202|2223""‘““""&829303! 35 36 37 4-.:«‘54637484950“52535‘5556575059606'82‘“5465“37“89707172737‘
o['l |TIANAFIT 1 1 C I
02| | 7 X1
ol3| |1 C
ofal IT
of] Jzf [ [1]
N Resulting
c o Indicators Result Field Indicators
3= I I Arithmetic
-5 And And § = | Plus [Minus| Zero
1 g H Factor 1 Operation Factor 2 é ¥ Compare Comments
Line |F{3 e Name Length 5 3 || >: |‘< 2 |;)'
» = 00KV actor 2)is|
EES 3 3 5 2 [Figh | Low [Equal
3 4 sle7 sfo]rof1r|12/13)ra]is|16|17}18 16 20 21 22 23 24 28 26 27 }28 20 30 31 32|33 34 38 38 37 38 30 40 41 42]43 44 45 48 47 48}40 B0 81|52[sa]ss 58]se 87 5060 61 62 63 64 65 68 67 68 60 70 71 72 73 74
o[ Je T S HEEECCREERERERERRRAREEE!
ol2| |C —
ofa| [c I1f 99 is on, the item is not in the file, |
ol+| Ic so add the record. If 99 is off, the N
. . . . -t
ols| | item has a duplicate in the file, so do
ofe] jc not add the record.
of7[ fe
ols| |¢
0 H
@l Els, Ski Output Indicators Zero Balances _ | X = Remove
E g pace] P Field Name Commas to Print No Sign | CR Plus Sign 5.0-
= o v Yes Y A User
. ) ‘08 N
g F|Ie::me RE AR AR EXCPT Name J e You No 2 | B | K|po B | pefineg

i ' 3 dﬁ < | Position No Yes 3 c|tL
Line § Record Name ole T g s 8[3] . No No M ol m Suppress

- Alolo] & | < 8|3| outeut 3

OlR 8 H ] *AUTO £| | Record || Constant or Edit Word
Nlo 2 = z w oo - 12 3 456 7 8 9 101112131415 1617 1819 20 21 22 23 24 *
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o[1] lo T q ll ! N L U O O O O O |
of2] |of e New records are added to the file. I____
°1%) 1o B
ofa

0 [INNENRNNRNNNENEERNREEE

Figure 5-18. Adding Records to an Indexed File Randomly by Key Field
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Adding Records Sequentially by Key Field

Physically, all records added to an indexed file are placed at the end of the
file. However, depending on the value of the key field, a record added
sequentially by key can be processed as if it were added in either of two
places: between records already in the file or at the end of the file. A key
field added between existing key fields must have a value that is lower than
the key field in the record currently being processed and higher than the
key field in the last record processed. A key field added at the end of the
index must have a value that is higher than the highest key field in any
record already in the file. If the key field of the record to be added does not
meet either of these conditions, error message RPG-9037, TRIED TO ADD
KEY NOT IN SEQUENCE, is displayed. If the person using the display
station responds to that error message by entering option 0 (zero), the add
operation is skipped.

Adding records sequentially can be faster than adding records randomly
with chaining if the records to be added are already sorted into ascending
order by key field. The reason is that you can use a large block containing
many records when you add records sequentially.

To add records sequentially by key field, entries are required in the file
description and output specifications.

Code entries in the unshaded columns of the file description specifications
shown below:

F File Type Mode of Processing File Addition/Unordert
File Designation Length of Key Field or s Extent Exit Number of Tracks
of Record Address Field b for DAM for Cylinder Overflc
End of File 3 N ¢
. ame of
) Seqwance Record Address Type S ) Symbolic & Label Exi Number of Exte
Filename Type of File - Device Device § al xit
File Format ' Organization or 3 s s A
Line R ¢ S _Additional Area | torage index e
3 [ . .2 il
o s = [Overflow Indicator|'2 Conditi
2 ole Z| Block Record § 9 c g U1-U8,
> Sle €l Length Length £le Key Field | % e d
I~ 1S > & a3 Starting |W Continuation Lines
€ 313 lef= B <= Location
£ [ -
2 Sla jw(< External Record Name
a_slel7 8 8.10 11 1213 14 |1s]16]17]18[19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38|30] 40 41 42 43 a4 45 46 |47 48 49 50 51 52
RLNLESLE (B R e e e E L & e
of2| |F F e : J_
o|3 F
t +

Columns 7 through 14 must contain the name of the file.

Column 15 must contain I or U to indicate that the file is an input or
update file.

Column 16 can contain P, S, or D:

e If you code P (primary) or S (secondary), the file is read as part of the
RPG program cycle. For an explanation of how primary and secondary
files are read, see Chapter 11.

e If you code D (demand), you must code a READ operation in the

calculation specifications in order to read the file. For information
about the READ operation, see Chapter 28.
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Column 17 can contain E if column 16 contains P or S. E indicates that the
program must process every record in the file before the program ends.
Blank indicates that the program can end whether or not every record in
the file is processed.

Column 18 can contain A, D, or blank if column 16 contains P or S:

e A indicates that the program checks that the records in the file are in
ascending sequence.

e D indicates that the program checks that the records are in descending
sequence.

e Blank indicates that the program does not check the record sequence.

Column 19 must contain F or blank to indicate that all records in the file
must be the same length.

Columns 20 through 23 must contain the block length or blanks.
Columns 24 through 27 must contain the record length.

Columns 29 and 30 must contain the total length of the key.

Column 31 must contain A or P. A indicates that the key field is in
alphameric or zoned-decimal format. P indicates that the key field is in
packed-decimal format.

Column 32 must contain I to indicate that the file is an indexed file.
Columns 35 through 38 must contain the record position in which the key
field begins, if the key has only one field. If the key has noncontiguous
fields, columns 35 through 38 must contain EXTK.

Columns 40 through 43 must contain DISK.

Column 66 must contain A to indicate that records are added to the file
described on this line.

Columns 71 and 72 can contain an external indicator, Ul through US.

Entries are also required on the output specifications:

w
=|<
o W 'S Ispace]  Skip Output I ndicators f———————.> Zero Balances X = Remove
=|5 B i -
E e Field Name - Commas 10 Print No Sign | CR Plus Sign | o
Filen: H ; @ | | o Yes Yes 1 Al Y = Date l.ls.rzgr=
ame MEHEB EXCPT Name Field Edit
é or HaHE And  And End Yes No 2 8| K|2-ze0 Defined
tne [€] Record Name = s |, | Position No Yes 3 Cl Ll suppres
D{E|L] 5 § gl3| in No No 4 D™
o ‘e £ P 3
AlOID} & | < | § O] Output |7
O[R s 3 g *AUTO £|<| Record |@ Constant or Edit Word
«slels s AiIN|D b @l* 12 3456 7 8 91011121314151617 1819 2021 2223 24 *
9 10 11 12 13f14}15]16]17[18|19 20|21 22|23|24|25|26 |27 1|32 33 34 35 36 37/38|39]40 41 42 43]44]45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 G1 62 63 64 65 66 67 68 69 70|71 72 73 74
91" |0 P bbb :
A bl ik i i G
ol2{ |O
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Columns 7 through 14 must contain the name of the file to which the
records are added.

Column 15 must contain D, T, or E to indicate that the records are to be
added at detail, total, or exception output time of the RPG program cycle.

Columns 16 through 18 must contain ADD to indicate that the fields coded
on the following lines form the record to be added to the file named in
columns 7 through 14.

Columns 23 through 31 can contain output indicators.

Columns 32 through 37 can contain an EXCPT name if column 15 contains
E.

Example of Adding Records Sequentially by Key Field

Suppose you want to add new inventory items to the indexed inventory file
created in Example of Creating an Indexed File earlier in this chapter. You
want to add records from a transaction file that contains both new items
and new shipments received of existing items. The transaction file is sorted
into ascending sequence by key field (item number), and the records in the
transaction file are in the same format as the records already in the
inventory file.

Figure 5-19 shows how to code the specifications to update the inventory
file and add new item records to the file.
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F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or s Extent Exit Number of Tracks
Bl of File of Record Address Field o for DAM for Cylinder Overflow
i I
Record Address Type | . Z|  Name of Number of E:
. . Symbolic  |& . umber of Extents
Filename Sequence Type of File g Device D\Lvi ce ﬁ Label Exit Tove
File Format ¥ Organization or ® Rewind
"~ -l
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Figure 5-19 (Part 1 of 2).
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Figure 5-19 (Part 2 of 2).
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Chapter 6. Using a WORKSTN File

A WORKSTN file allows you to interact with your RPG program at a
display station. That is, while the program is running, information is
displayed on the screen and you can enter data at the keyboard. Several
people at different display stations can interact with the same program at
the same time.

A program can use only one WORKSTN file. If a program uses a
WORKSTN file, it cannot use a KEYBORD, CRT, or CONSOLE file.

You must use a WORKSTN file to communicate with other systems through
the Interactive Communications Feature of the System Support Program
(SSP-ICF). For more information about SSP-ICF, see the Interactive
Communications Feature: Reference and the Interactive Communications
Feature: Guide and Examples.

Note: Throughout this chapter, the term device means either a display
station or an SSP-ICF session.

This chapter contains six sections, organized as follows:

o The first section contains a simple example of a program that uses a

WORKSTN file.
e The second section explains the two steps in all programs that use a
WORKSTN file (creating the displays and coding the RPG

specifications).

e The third section presents some additional ways that programs
commonly use a WORKSTN file.

e The fourth section covers the differences between programs that use
only one display station and those that use more than one display

station.

e The fifth section discusses some advanced topics relating to WORKSTN
files.

e The sixth section contains several sample programs.
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EXAMPLE OF USING A WORKSTN FILE

Suppose you want to create a program that allows a person to display
accounts receivable information about your customers. The program
displays the name and address of the customer, the current balance, the
credit limit, the amount due more than 30, 60, and 90 days, and the date of
last payment.

From the point of view of the person who uses this program, the program
involves three steps:

1. Seeing a display that prompts the person to enter the customer number
2. Entering the customer number in response to the prompt

3. Seeing the accounts receivable information for the customer chosen
From your point of view, the program involves two basic steps:

1. Creating the two displays

2. Coding the specifications for the program
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Creating the Displays

The first display, which prompts the person to enter a customer number,

looks like the one shown below:

4 N\
Customer Inquiry
Please enter customer number.
Customer number
Press the Enter key to see accounts receivable information.
Press Cmd3 to return to the main menu.
\. J

The second display, which shows the accounts receivable information for
the customer chosen, looks like this:

-

Customer number **¥¥&ax

Customer name

State a“d zip *k Ahkkhkkkhdk

Current amount due Fkkkdkk ki

Amount due over 30 days ***¥kkkkkkdk
Amount due over 60 days **¥*ddwikikk
Amount due over 90 days *¥¥Adkkdkkkd

Press the Enter key to continue.

.

Customer Inquiry

KRR Rkhkhhkhkhkhhkhhhhhihhhh
Address wehRhhhhdkhhhihdkkhhikhikkd
Redededededededededededededededede o drde ek dede e
ddkdkdkdkhdhhdhdkhihdhhihhd

Credit limit faluilainiolole

Last amount paid  *rdikEwadax

Last date paid dhkkkkk

_J/

For information on how to use SDA to create displays see the manual

Creating Displays.

Chapter 6. Using a WORKSTN File
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Coding the RPG Specifications

File Description Specifications

This program requires the following file description specifications:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
End of Fite of Record Address Field g . for DAM for Cylinder Overflow
Record Address Type | . Z| Nameo Nut
i Symbolic . imber of Extents
Filename Sequence : Type of File E Device Divi ce @]  Label Exit oo
File Format ™ Organization or 3 2 Rewind
i ¢ & Additional Area - Storage Index
Line w E = § File
Q Block Record « |=|Overflow Indicator| 2 Condition
3 SIS 5 Length | Length 515 Koy Fiora | £ ut-us,
- SIS > 3 3 X Starting & Continuation Lines =z uc —
X n
£ Slal {ef= = Location | _ ) 3
i S|a [w < External Record Name K Option Entry < <
4 slel7 8 91011 12 13 14 1s)16]17]18[19 20 21 22 23 24 26 26 27 28 31 32 L

3 T - EHL-J_T_ 24 25 28 29 30 _%_y__:ﬁ;_:l_s__‘l_as:smuuu«ﬁas4748492_&525:_5_4_55222_&&_!_2&64&566”&6970"72731%
of2| |F F S
ols| [F T 2 D1
ol IF [ |

The customer number file, CUSTNMBR, is a WORKSTN file (line 02,
columns 40 through 46) and is described as a combined file (C in column 15).
It is used as the primary file (P in column 16) because it is the main file
from which the program reads records. The F in column 19 indicates that
all records in the file have the same length. The 256 in columns 25 through

27 indicate the number of positions in each record.

The customer master file, CUSTMAST, is a DISK file (line 03, columns 40
through 43). It is used only for input (I in column 15), and it is a chained
file (C in column 16). All records in the file contain 256 positions (column
19 and columns 25 through 27). CUSTMAST is an indexed file (I in column
32) that is processed randomly by key field (columns 28 and 31). The key
field, CUSNO, is 8 positions long (column 30), beginning in position 2

(column 38).

6-4



Input Specifications

The following input specifications describe the two files that provide input:

s External Field Name .
I g Field Location In;'eld
Filename 3 Record Identification Codes 5 c icators
o F 8 Ils |2
g|  RecordName f ° g 2 1 2 3 , From To é RPG ‘:;" 83 &
e F z|2 i i i |3 &| FiedName | & &g ‘5 Zeoro
ine § =|g|2 | |8 ~| |& R Data Structure = = |22 & | Pws
K Elsle | rositon |E||¥| Position |Z[2|B| positon [Z|o]¥]E|S E Slegl 3 Blank
st ofr §~-§ S sIN[ 8 s|N| Ef8[8| Occurs ] s§ls3| 3
":Il:cr;l:" ANDZéI 2|s)6 z|olo ZIS|o|alE] [ Times Length s |28 &
3 4 5|67 8 9 1011 1213141516 {17§18 {19 20121 22 23 24 26|26 |27 |28 29 30 31)32)33]34]35 36 37 38}39)40]41]a2]4a3)44 45 av 47|48 49 50 51|52|63 54 55 56 57 58|59 60|61 62}63 64|65 66|67 68)69 70|71 72 73 74
of1| [T ﬁ
o|2]| IT ﬂ
o3| [T l u
ola| |T 's
ofs| [T T s
ofsf |1 1
of7| |1 1
ofs| |1 59 1
ofef IT G U
ol o 129
1)1
I 11 1111] [STAT]
el Jr 112 1)1 P
sl |x 131 1
11a| |T 1 I
Tt 159 11 Y
1161 |I 1 1
JEEE 1 Y2l
118 I 1 V
el lx Pl 11 1 T
2[o] |1
=t ™t

The WORKSTN file, CUSTNMBR, contains three types of records,
identified by blank, A, and B in position 1 (lines 01, 02, and 04; columns 24
through 27). These record-IDs (blank, A, and B) are the IDs of user-created
display screens. The three record types above turn on record-identifying
indicators 02, 03, and 04, respectively (lines 01, 02, and 04; columns 19 and
20). The CUSNO field is in positions 2 through 9 of the record type
identified by record-identifying indicator 03 (line 03).

The DISK input file, CUSTMAST, also has a field named CUSNO in
positions 2 through 9 of each record (line 06). In addition, CUSTMAST
contains the accounts receivable information indicated by the field names
in lines 07 through 19. The P in column 43 of lines 12 through 19 indicates
that the data in these fields is in packed-decimal format.
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Calculation Specifications

This program requires only two calculation specifications:

N Indicators . Resulting
c 5 Result Field Indicators
S w Arithmetic
Sg 5 || Plus [Minus] 2
S| Plus [Minus| Zero
g §§ And And Factor 1 Operation Factor 2 ‘g - Compare Comments
Line »-ﬂsi Name Length | 3 § 1>21<2]1=2
glza "T ” ] E < [Cookup(Factor 2)is
£ls 512 2 kS &|E[Wiah ] Low [raua
3 4 51617 819[10)11J12]13[14]15{16{17]18 19 20 21 22 23 24 25 26 27 |28 29 30 31 32|33 34 35 36 37 38 39 40 41 42]43 44 45 46 47 48)49 50 61 55|56 57|58 59]60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
1 \f
oIl Je [ ] | 99
o[2] | T q!
ol3| Ic] 1 | I [
- +——+ —— +———t t +—

The first specification turns off error indicator 99 before the program reads
a record from the customer master file, CUSTMAST.

If indicator 03 is on (line 02, columns 10 and 11), meaning that the program
reads a record containing an A in position 1, the program uses the CHAIN
operation to compare the number that the person entered on the first
display with the CUSNO field in the records in the CUSTMAST file. If no
record in the CUSTMAST file has a CUSNO field that matches the number
entered, resulting indicator 99 turns on to signal an error (line 02, columns
54 and 55). Therefore, indicator 99 is also used on the output specifications
to condition the error messages (lines 06 through 09, columns 24 and 25).
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Output Specifications

The following output specifications describe the two displays:

fy
o IG |som Skip Output Indicators Zero Balances " X = Remove
g& Field Name Commas | ™ o priny__| N0 SN | CR | — PlusSign | ¢ o
SIE or Y = Date 9=
Filename HHAR | EXCPT N Yes Yes 1 Al Field Edit | YT
§ or §-—“;;~.5; 2 And Ar'\d XCPT Name End Yes No 2 B | K|zezeo | Defined
i - O} | Position No Yes 3 clt
Line E Record Name ole[L] & .E' 3| in . No No M olm Suppress
. Alolo] 8 | = . 8 5| outour |5
o[R ] 5 § *AUTO £ 3 Record @ Constant or Edit Word
Aln[D z wlm @« 1 2 3 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 *
3 4 5167 8 9 1011 12 1314116116{17]18]19 20|21 22{23)24|25|26 |27 |28{29{30|31} 32 33 34 35 36 37|38|39]40 41 42 43|44}45 46 47 48 49 50 51 52 53 54 556 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70{71 72 73
o[1] lo| 7]
of2| |Ol
o[3| |o|
of4| lO < a 7
o|s]| |lo
016 (o] q . T T .
ol7| |O q \ T 4| L
o|s q‘ S T T 3 1 i v
ola| |O ~ ]
JONC ANTINAC l
111 lol . 4&& ’
1[2] |of
113 |0 33
el o 58
18| 1O 3
1{e] lo| 1
117
0 TAT 11
0o 119
119] |0 l 1 . .
2|0 j PG
o RLI 1
.
2['] lo OVR 151 [*
e V] 2EIRCE
2 3 o 1 7 ~ P .
214! O 1y ’
2L 10 1 L1 _J_.J_J_. L
ZL \L OL 69 89 L9 99 SO ¥9 €0 29 19 0D 63 85 L5 95 S5 VG £5 25 1S 08 6V 8 Lv OV Sv v¥ C Zv L OV GE B LE O GE E €€ ZE L€ OC 62 82 L 9L GC VC €C ZC 1L 0Z 64 8L LLOL GL VL EL ZL UL OL 6 8 L 9 & b € ¢

*Number of sheets per pad may vary slightly.

In line 01, columns 7 through 14 show that the name of the output file is
CUSTNMBR. The first display, AR230RD1 (line 04, columns 46 through 53),
is a detail record (D in line 01, column 15) that is written if
record-identifying indicator 02, 99, or 04 is on (lines 01 through 03, columns
24 and 25) and if command key 3 is not pressed (NKC, lines 01 through 03,
columns 26 through 28).

If the person enters a customer number that equals the CUSNO field in a
record in the CUSTMAST file, the program shows the second display,
AR230RD2 (line 11, columns 46 through 53) at detail output time (line 10,
column 15) if record-identifying indicator 03 is on, indicator 99 is not on,
and command key 3 is not pressed (line 10, columns 24 through 31). The
second display shows the accounts receivable information indicated by the
fields in lines 12 through 25. The L edit code in column 38 of lines 19, 21,
22, and 24 displays a minus sign after any negative balance. The Y edit
code in line 25 edits the date of last payment.
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Reaching End of File

A program that uses a WORKSTN file, as this example does, can end in any
of several ways:

e One way to end the program is simply to turn on the last-record
indicator (LR).

e Another way is to have the person using the display station press a
command key. In this example, command key 3 is used. Both display
formats are conditioned so that they are not written after command key
3 is pressed. On the next input operation, the WORKSTN file reaches
end of file.

— If the WORKSTN file is a primary file, as in this example, the
program automatically turns on the last-record indicator at input
time of the next program cycle, and the program goes to end of job.

— If the WORKSTN file is a demand file, and if an indicator is coded
in columns 58 and 59 of the calculation specification containing the
READ operation for the file, the indicator turns on.

For more information about reaching the end of a WORKSTN file, see
Reaching End of File for a MRT Program later in this chapter.

This concludes the simple example of using a WORKSTN file. Although
the example does not show how to change the information displayed,
WORKSTN files do allow you to interact with the program. The other
sample programs at the end of this chapter show how to use a WORKSTN
file to update data.

The next section of this chapter explains all the entries you can code for a
WORKSTN file.
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STEPS IN USING A WORKSTN FILE

There are two general steps in using a WORKSTN file:

1. Create the format of each display from which your program will read
input and to which your program will write output.

2. Code the necessary file description, input, calculation, and output
specifications for your program.

The reason for creating the displays first is that the format of each display
(that is, the location and characteristics of each field on the display)
determines the coding required for the input and output specifications for
the WORKSTN file.

Creating the Display Formats

Creating a display format includes designing the format, entering the
specifications for the format, and compiling the specifications for the
format. For a complete explanation of how to create display formats, see
the manual Creating Displays.

There are two ways to create a display format:

o Use the screen design aid (SDA) utility to design the format and to
enter and compile the specifications for the format. For information
about using SDA, see the manual Creating Displays.

e Use the display format layout sheet and the display format S and D
specifications to design the format. Use the $MAINT utility, the
development support utility (DSU), if it is installed on the system, or
the source entry utility (SEU) to enter the specifications for the format.
Use the $SFGR utility to compile the specifications for the format. For
information about the display format S and D specifications, the
$MAINT utility, and the $SFGR utility, see the manual Creating
Displays. For information about DSU, see the Development Support
Utility Guide, and for information about SEU, see the Source Entry
Utility (SEU) Guide.

SDA is the easier and recommended way to create a display format. SDA
offers two advantages:

e It allows you to design formats right on the screen, so you do not need
to fill out the display format S and D specifications.

e It allows you to choose an option that creates file description and input

specifications for the WORKSTN file, so you do not need to code those
RPG specifications for that file.
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Coding the RPG Specifications

File Description Specifications

To use a WORKSTN file, code entries in the unshaded columns of the file
description specifications shown below:

F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or = Extent Exit Number of Tracks
Erd of File of Record Address Field 3 for DAM for Cylinder Overflow
Record Address Type | s . 2] Name of Number of E
) mbolic || . umber of Extents
Filename Sequence Type of File ij Device D:vice i Label Exit Tore
File Format N Organization or .
. wr— 5 Additional Area 3 3 Storage Index Rewind
Line w 8 = g File
o Block Record » E Overflow Indicator| 2 Condition
& Sls 2 Length | Length | 3ls oy Foid | £ ut-Us,
= SIS > (-3 s X ring  |& Continuation Lines 2| ve
£ Slal |of= - = Location | | > S
2 = |a jwf< External Record Name K Option Entry < <
3 4 slef7 8 9-1011 1213 14 |1s|1e}17)18]19 20 21 22 23 24 25 26 27 28 26 30 31 32 33 34 36 36 37 38|30]40 41 42 43 44 45 46 52 53] 54 55 56 57 68 59 |60 61 62 63 64 65)6s]67/68 e9lr0f71 72|73 74
ol e : e i i s /\i il o i
ofs| |F L . L -
0|4| |F

Columns 7 through 14 must contain the name of the file.

Column 15 must contain C to indicate that the file is a combined (input and
output) file.

Column 16 must contain P (primary) or D (demand) to indicate how the
program uses the file:

e If column 16 contains P, the WORKSTN file is automatically read
during input time of the RPG program cycle. Record-identifying
indicators are automatically set off at input time of the program cycle.
If the WORKSTN file is a primary file, no secondary files are allowed.

e If column 16 contains D, you must code a READ operation in the
calculation specifications in order to read the file. Record-identifying
indicators are not set off when the READ operation occurs, so it is
possible to have more than one record-identifying indicator on if the
WORKSTN file is a demand file.

Column 19 must contain F or blank to indicate that all the records in the
file have the same length.

Columns 20 through 23 must be blank. The block length equals the record
length.

Columns 24 through 27 must contain the length of the longest record. This
number is equal to the highest end position coded on the input or output
specifications. The maximum record length is 9999.

Columns 40 through 46 must contain the device name WORKSTN.

Columns 71 and 72 can contain an external indicator (Ul through US8).
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Continuation-Line Options

The file description specifications can also include one or more
continuation lines. Continuation lines are coded on the lines immediately
following the file description specification for a WORKSTN file.
Continuation lines are used to provide additional information about the
file.

Column 53 must contain K to identify this as a continuation line.
Columns 54 through 58 must contain the continuation-line option. Valid
entries for the continuation-line option are NUM, SAVDS, IND, SLN,
FMTS, ID, INFSR, INFDS, and CFILE.

Columns 60 through 65 (columns 60 through 67 if the option is FMTS or
CFILE) must contain the value for the continuation-line option.

Figure 6-1 shows sample values coded for each option.

F File Type Mode of Processing File Addition/Unorde
File Designation Length of Key Field or s Extent Exit Number of Tracks
End of File of Record Address Field g . . for DAM for Cylinder Overt
Record Address Type | . lame O Number of Ext
) S Symbolic & . mber of Ex
Filename Sequence Type of File o Device Device 3 Label Exit ™
File Format N Organization or 3 2 Rewind
. w 5 Additional Area - Storage Index hididudl
Line [ 8 B § File
e 2| Block Record 13 E Overflow Indicator|'2 Condi
1S SIg @l Length | Length sla Koy Fid | £ ULUE
I~ SIS 3 < % X Starting | Continuation Lines 2l ver
3 Sla| |ef= - = Location | | 5 35
4 =|e |wi< External Record Name K Option Entry Q =
3 4 5lel7 8 91011 1213 1a]1s]16l17]18]19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 36 36 37 38[30]40 41 42 43 4 49 50 51 52 7 ]
AR 16117] I Y 4 45 46147 48 49 50 51 52]53]54 55 56 57 56 50 {60 61 62 63 64 6516616768 6970\t 7241
I CIP) KISIT]
of3| |F
ol4| |F E
ofs| |F I ]
ofe| |F I
~
07 F ]’
ols| |F I I
0|9 F
1j0| |F
F
-

Figure 6-1. Continuation-Line Options for a WORKSTN File

Chapter 6. Using a WORKSTN File 6-11



NUM

SAVDS

IND

6-12

Continuation-line options are explained in the following paragraphs.

The entry coded in columns 60 through 65 for the NUM option indicates the
maximum number of devices that can use this file at the same time. If no
number is coded, 1 is assumed. If a number is coded, it must be at least as
large as the sum of the number of acquired devices plus the number you
enter in response to the prompt Maximum number of requesting display

stations on the RPGONL, RPGC, or AUTOC procedure.

Note: If the value for NUM is greater than 1, use caution when updating a
file (see Updating DISK Files in a MRT Program later in this chapter).

The name coded in columns 60 through 65 for the SAVDS option identifies
the data structure that is to be saved and restored for each device. This
data structure allows you to save the contents of a field that is unique to
each display station. Therefore, it allows you to save your place in the
program while another requester is using the program. For example, it can
contain a field that is used to accumulate the number of records read or to
store a field that is not used until later cycles, such as a credit limit. The
data structure cannot be a display station local data area, a compile-time
array, or a preexecution-time array. If SAVDS is not coded, no data areas
are swapped.

The entry coded in columns 60 through 65 for the IND option indicates the
number of indicators, beginning with 01, that are to be saved and restored
by the display station. IND allows you to save the state of an indicator
that is unique to the display station. Therefore, it allows you to save your
place in the program while another requester is using the program. For
example, you can use separate error indicators or security clearance
indicators for each display station. If IND is not coded, no indicators are
swapped.

Indicators may need to be reset in the program; they are not always reset
by RPG in time to be useful to the programmer.

The following types of fields and indicators do not need to be placed in
SAVDS and IND:

o Work fields that are used during one cycle (between input operations
for the WORKSTN file), but can then be destroyed.

e Job fields that are used by all display stations but are not destroyed.

For SAVDS and IND, only one copy of the data structure and indicators is
available at a time. The indicators and data structure that are available
are those associated with the device from which the last input was read.
The data structure and indicators that are available change each time the
program does an input operation (either by the RPG program cycle for a



SLN

FMTS

ID

primary file or by the READ operation code for a demand file). On an input
operation, the program writes the present copy of the data structure and
indicators in the program to a save area for the device from which the
previous input was read. Then, for the device from which the current input
is being read, the program writes the data structure and indicators from the
save area associated with the device to the program SAVDS and IND areas.
After the first input operation for each device, all the restored indicators
will be off and all the fields in the SAVDS data structure will be blank.

The entry coded in columns 60 through 65 for the SLN option identifies a
2-digit numeric field whose value determines the line on the screen at
which the display is to begin if a variable starting-line number was
specified in SDA or in the display format S specifications. If a variable
starting-line number is not specified, all displays having a variable
starting-line number begin on line 01.

The name coded in columns 60 through 67 for the FMTS option identifies
the load member containing the display formats. If a name is not entered,
the compiler assumes that the name of the load member containing the
display formats is the same as the program name (from columns 75 through
80 of the control specification) with FM added to the end of the name. The
constant *NONE coded in columns 60 through 64 indicates that the only
formats in this program are SSP-ICF formats, or IDDU communication
formats.

The name coded in columns 60 through 65 for the ID option identifies a
2-character alphameric field that contains the identification of the device
that supplied the record currently being processed in this file. This field
does not have to be coded as an input or result field. The ID field is
updated whenever a record is read from the WORKSTN file. Therefore, it
always contains the identification of the device from which the last record
was read (unless your program moves a different identification into the ID
field). If the NUM option has a value of more than 1, you can direct output
to various devices by changing the value in the ID field to the identification
of another device in the file.

Display station identifiers are in the form AX, where A is an alphabetic
character (A through Z, or one of the special characters #, @, or $) and X is
any character. If a control language WORKSTN statement exists for the
display station, the value of ID is the same as the value of the SYMID
parameter on the WORKSTN statement.

SSP-ICF session identifiers can be in either of two formats: NN or NA, ,
where N is numeric (0 through 9) and A is alphabetic (A through Z, #, @, or
$). If the format is NA, a control language SESSION statement must be
specified with a SYMID parameter whose value is also in the NA format.
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The name coded in columns 60 through 65 for the INFSR option identifies
the WORKSTN exception/error-processing subroutine. For more
information about this subroutine, see Handling Exceptions and Errors
later in this chapter.

The name coded in columns 60 through 65 for the INFDS option identifies
the WORKSTN file information data structure. For more information
about this data structure, see Handling Exceptions and Errors later in this
chapter.

The name coded in columns 60 through 67 for the CFILE option identifies a
communication format file. This file associates a WORKSTN file with a
communication format file defined through the interactive data definition
utility IDDU). For more information about IDDU, see Interactive Data
Definition Utility in chapter 6, and see the manual Getting Started with the
Interactive Data Definition Utility (IDDU), GC21-8003.



Input Specifications

Code entries in the unshaded columns of the input specifications as shown

below:
: External Field Name
Field
I Field Location
Filename S Record Identification Codes & Indicators
or ES z 3 k
Record Name wlo |2 ! 2 3 From To |, RPG 2
i S|E 8 ; ;
& 2 5 ; B| Field Name g 23 Zero
Line E <lg|d " _ g _ g l= Data Structure i3 Plus |V
M T A0 X | Position |Z]Q Position % § Position |£ § i S p 2 E gg 3 Blank
e | RIS 5[5 5[5l 3(S[8[A[3] oo | Lo |& g
3 4 867 8 & 1011 1213]1af18]168]17]18]19 20]21 22 23 24)28)26 127 {28 29 30 31 36 38 37 28{39{40)41 45 44 47]48 49 B0 B51]82[83 54 55 86 57 8350 80]61 62j63 64|68 s8je? 68]89 70|71 72 73 U
o] T
o|2f |1
ofa|

In the first line:

e Columns 7 through 14 must contain the name of the WORKSTN file
unless the preceding input specifications are for the same file.

e Columns 14 and 15 can contain OR, or columns 14 through 16 can
contain AND, to indicate a relationship between record-identifying
indicators or record types on consecutive lines.

e Columns 15 and 16 must contain a numeric or alphabetic entry. A
numeric entry indicates that the program checks the sequence of input
records. An alphabetic entry indicates that the program does not check
the sequence of input records.

e Column 17 can contain 1 or N if columns 15 and 16 contain a numeric
entry. 1 indicates that only one record of this type can be present in
the sequenced group. N indicates that one or more records of this type
can be present in the sequenced group.

e Column 18 can contain blank or O. Blank indicates that the record
type must be present if columns 15 and 16 contain a numeric entry. O
indicates that the record type is optional if columns 15 and 16 contain a
numeric entry.

e Columns 19 and 20 can contain a record-identifying indicator.

e Columns 21 through 41 can contain record identification codes.
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In the second line of the input specifications:

Column 43 can contain blank, P, or B:

— Blank indicates that the field is in zoned-decimal format or is
alphameric.

— P indicates that the field is in packed-decimal format. Use the P
entry only if the input is from an SSP-ICF session.

~ B indicates that the field is in binary format. Use the B entry only
if the input is from an SSP-ICF session.

Columns 44 through 51 must contain the location of the field in the
input record. These entries do not refer to the location of the field as it
is displayed. The input fields are placed in the input record in the order
in which they are described in SDA (top to bottom, left to right) or in
the order in which they are described in the display format
specifications. However, you can use the line number and horizontal
position columns on the display format specifications to change the
order in which the fields appear on the display. Figure 6-2 shows the
relationship between the display format specifications and the RPG
input specifications.

Column 52 can contain a digit to indicate the number of decimal
positions in a numeric field named in columns 53 through 58.

Columns 53 through 58 must contain the name of a field, array, or array
element in the input record.

Columns 63 and 64 can contain a field-record-relation indicator.

Columns 65 through 70 can contain field indicators.
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Figure 6-2. Relationship Between the Display Format Specifications and the RPG Input
Specifications
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Each record, including the blank record at the first read to a device, should
be identified on the input specifications. For displays, specify a
nondisplayed, protected output/input field as the record code on each
display format.

The first input record read from a device is blank except in the following
cases:

e The program reads a format that was displayed by a procedure
(PDATA-YES was specified on the control language PROMPT statement
in the procedure). For more information on creating procedures, see
Making Procedures in the System Reference manual.

e The program reads a format that was displayed by a different program
(see Reading Data from a Display Shown by a Previous Program later in
this chapter).

o The program is a single requesting terminal (SRT) program and writes a
display before reading for the first time.



Output Specifications

Code entries in the unshaded columns of the output specifications as shown

below:
o lﬁ Space]  Skip Output Indicators Zero Balances " X = Remove
W Com -
E Field Name - M35 | 1o Print NoSign | CR Plus Sign 5.9=
- H T T o Yes Yes 1 Al a]Yome User
ilename = 4 EXCPT Name Field Edit
& or N And  And End Yes No 2 81 K|z2=2Zero Detined
A SR | Position No Yes 3 c|u
Line [g| Record Name = o | . gl Suppress
S EJt] 5| & g9 in o No No 4 DM
- ofo] & | < 8|5| Outeut |5
[3) s 5 8 *AUTO 21| Record |& Constant or Edit Word
z 2 z B B N
AO0 Pt © 1.2 3 456 7 8 91011 121314151617 1819 2021 22 23 24 *
3 4 s)ef7 8 9 1011 12 13ha]1s|16]17]18[19 20f21 22f23|24 2526 |27 |28] 20| 30|31 32 33 34 35 36 37a8]39]40 41 42 43]4afas 46 47 a8 49 50 51 52 53 54 55 56 57 58 69 60 61 62 63 64 65 66 67 68 69 70)71 72 73 7
o111 |O| - 4 o 4
of2 ; : v
i

o3
ofa
= —+

On the first line:

o Columns 7 through 14 must contain the name of the WORKSTN file
unless the preceding output specifications are for the same file.

e Columns 14 and 15 can contain OR, or columns 14 through 16 can
contain AND, to indicate a relationship between output indicators on
consecutive lines.

e Column 15 must contain H (heading), D (detail), T (total), or E
(exception) to indicate the type of record to be written.

e Column 16 can contain R to indicate that the device is to be released
from the program after output to that device occurs. If OR is coded in
column 14 and 15, column 16 must contain an R for each OR line.

o Columns 23 through 31 can contain output indicators other than the
first-page (1P) indicator. For information about output indicators, see
Chapter 12.

o Columns 32 through 37 can contain an EXCPT name if column 15
contains E.
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On the second line:

Columns 40 through 43 must contain K and the number of characters in
the name of the display format.

Columns 45 through 54 must contain the name of the display format,
enclosed in apostrophes. One and only one format name is required for
each output record for a WORKSTN file.

On the third and following lines:

Columns 23 through 31 can contain output indicators other than the
first-page (1P) indicator. '

Columns 32 through 37 can contain the name of an output field. The
fields must be coded on the output specifications in the order in which
they are described on the display format S and D specifications.

Column 38 can contain an edit code. If you use the Z edit code for a
signed numeric field that has a value of zero, the RPG program sends
a blank field to the System Support Program, which places a zero in the
rightmost position of the field. For more information about edit codes,

see Chapter 16.

Column 39 can contain B or blank. B indicates that the field named in
columns 32 through 37 is to be set to blanks or zero after it is written.

Columns 40 through 43 must contain the end position of the field in the
output record. The end position does not refer to the end position of
the field as it appears on the display. Use SDA or the output from the
$SFGR utility as a guide when coding the end position of the field (see
Figure 6-3).

Column 44 can contain blank, P, or B:

— Blank indicates that the field is in zoned-decimal or alphameric
format.

— P indicates that the field is in packed-decimal format. Use the P
entry only if the output is to an SSP-ICF session.

— B indicates that the field is in binary format. Use the B entry only
if the output is to an SSP-ICF session.

Columns 45 through 70 can contain an edit word or a constant. For
information about edit words, see Chapter 16.
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Figure 6-3. Relationship Between the Output Buffer and the RPG Output Specifications
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COMMON PROCESSING VARIATIONS

RPG programs that use a WORKSTN file commonly include one or more of
the following processing variations:

o Using command keys
e Handling exceptions and errors

® Reading data from a display shown by a previous program

Using Command Keys

There are 24 command keys. Each one corresponds to a separate
command-key indicator:

Cmd Command{ Keyboard| Cmd Command{ Keyboard
Key Key Keys Key Key Keys
Indicator | to Press Indicator | to Press
1 KA Cmd, 1 13 KM Cmd, Shift, |
2 KB Cmd, 2 14 KN (Zmd, Shift,
@
3 KC Cmd, 3 15 KP Cmd, Shift, #
4 KD Cmd, 4 16 KQ Cmd, Shift, $
5 KE Cmd, 5 17 KR gmd, Shift,
0
6 KF Cmd, 6 18 KS Cmd, Shift,
—
7 KG Cmd, 7 19 KT Cmd, Shift, &
8 KH Cmd, 8 20 KU Cmd, Shift, *
9 KI Cmd, 9 21 KV Cmd, Shift, (
10 KJ Cmd, 0 22 KW Cmd, Shift, )
11 KK Cmd, - 23 KX Cmd, Shift, _
12 KL Cmd, = 24 KY Cmd, Shift,
+

Note: The keyboard keys may vary, depending on what type of keyboard
you have.

You can use SDA or column 28 and columns 64 through 79 of the display
format S specifications to allow a command key to be used in a program
(see the manual Creating Displays for more information). You can use any
of the 24 command keys with a WORKSTN file. If a person presses a
command key that can be used in that program, the corresponding
command-key indicator turns on. You can then use the command-key
indicator to condition calculation and output operations.

For example, you can specify that the person press command key 2 (rather
than the Enter key) when the last item for an invoice has been typed at the
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display station. You can then use command-key indicator KB in the
program to condition calculation operations and output operations, such as
presenting the next display.

If the person using the display station presses a command key that is not
allowed by the format, error message KBD-0099, KEY NOT VALID AT
THIS TIME, is displayed. The person can press the Error Reset key and
then press the correct command key.

For a discussion of how to determine whether a command key was pressed,
see Coding the INFDS Data Structure in this chapter.

Note: Each time an input operation occurs from a WORKSTN file, all
command-key indicators are reset, unless an exception or error occurs
during the input operation.

To document the use of the command keys for the person using the display
station, you can use the template assignment form on the IBM 5251 Display
Station Keyboard Template Assignment Sheet and Display Screen Layout
Sheet.
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Handling Exceptions and Errors
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For a display station, the term exception means input from a function key
(Print, Roll Up, Roll Down, Clear, Help, or Home) to the program. This
input is an exception because no data is read into the program, so the
program cannot go through normal processing such as record identification.

To allow function keys to be used, you must do three things:

e You must define which function keys you will allow input from. You
define them with either SDA or column 27 and columns 64 through 79 of
the display screen format S specifications when you create the display
for your program. No specific function is automatically associated with
any function key, so you can define their functions. For information
about how to define function keys, see the manual Creating Displays.

o Your program must include the file information data structure (INFDS),
which contains an indication of the exception or error. If the program
does not contain the INFDS, it cannot tell whether one of the function
keys was pressed.

e Your program must also include either the exception/error-processing
subroutine (INFSR) or a resulting indicator in columns 56 and 57 of the
calculation specification for a READ operation. If neither the INFSR
subroutine nor resulting indicators are specified, the program halts and
an error message is displayed.

The term error means an error that occurs during an input or output
operation (either a program cycle input/output operation or an ACQ, REL,
NEXT, READ, or EXCPT operation).

If an exception or error occurs while your program is processing a
WORKSTN file, you can use the INFDS and either the INFSR or resulting
indicators in columns 56 and 57 of the calculation specification for an ACQ,
REL, NEXT, POST, or READ operation to control the program logic.

First, your program can check the information in the INFDS. The INFDS
contains an identification of the exception or error that occurred and an
identification of the operation for which it occurred. The INFDS also
contains status information on normal conditions (not exceptions or errors)
such as whether a command key was pressed or whether end of file has
occurred. The information in the INFDS is updated for each ACQ, REL,
NEXT, POST, READ, or EXCPT operation or for each input or output
operation in the program cycle.



Then, using that information in the INFDS, you can determine which
exceptions or errors you want to handle in the INFSR subroutine in your
program and which ones you want RPG to handle. Control automatically
passes to the INFSR subroutine, if specified, under the following conditions:

e If an exception or error occurs at input time of the program cycle for a
primary file, at exception output time, or at normal output time

e If an exception or error occurs on an ACQ, REL, NEXT, POST, or
READ operation that does not have an indicator coded in columns 56
and 57

In addition, the INFSR subroutine can be called directly from detail or total
calculations by the EXSR operation.

The indicator specified in columns 56 and 57 for an ACQ, REL, NEXT,
POST, or READ operation turns on if an exception or error occurs on that
operation. Control then passes to the next executable operation in the
program. In order to use the INFSR subroutine, the next operation must be
an EXSR operation that calls the INFSR subroutine. Control does not
automatically pass to the INFSR subroutine if the EXSR operation is not
specified.

The relationship between INFDS, INFSR, and indicators in columns 56 and
57 is shown in Figure 6-4. These exception/error-handling techniques are
optional and can be used individually or in any combination. However, if
function keys are allowed for the program, the INFDS data structure and
either the INFSR subroutine or an error indicator on the READ operation
must be specified. You can choose the technique that best suits your own
program.
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Update
*STATUS in
INFDS

Exception/
error

Error
indicator Set on
specified in cols indicator
56 & 57
No
INFSR Taeoute
specified subroutine
No
Factor 2
- Yes blank on
ENDSR
Y.

RPG error handling
(program halts). If
INFSR was called by
EXSR, returns to next
sequential instruction.

Go to point in RPG
cycle specified by
factor 2 entry on
ENDSR

—— *GETIN (beginning of new cycle)®

— *DETC (detail calculations)!

L—p *CANCL (cancel program)!

! For the exact point in the cycle that is specified by these keywords, see Chapter 19.

Figure 6-4. Handling Exceptions and Errors in a WORKSTN File

6-26



Coding the INFDS Data Structure

File Description Specifications

Three entries are required on the continuation line of the file description
specifications for the WORKSTN file:

Filename

7 8 9-10 11 1213 14

Line
&
>
E
K
3 4 sle
0}2 F
0}3 F
0|4 F

File Type Mode of Processing
File Designation Length of Key Field or
f R Fiel
End of File of Record Address Field
Record Address Type <
i Typeof Fils 'y
File Format N Organization or 3
w & Additional Area
& = §
a Q g Block Record x|E[Overtiow indicator §
X
S|& Length | Longth | sl ey Fieid | 5
3o g S gIE Starting [l
S|e| 1S = Locgtion |
Slajw|< External Record Name
15 }16]17]18]18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 38 36 37 3

File Addition/Unorder
Extent Exit Number of Tracks
5 for DAM for Cylinder Overti
. 2| Name of Nu f E;
. Symbolic  |& . mber of Ext
Device Device »| Label Exit Tooe
i Storage Index Rewind
File
Condit
ui-us
Continuation Lines z uc
K Option Entry g S
40 41 42 43 44 45 4647 48 49 50 51 62 |s3] 54 55 56 57 58 50 |60 61 62 63 64 65)6c)67/68 69]70]71 72| 7.

Column 53 must contain K to indicate that this is a continuation line.

Columns 54 through 58 must contain INFDS.

Columns 60 through 65 must contain the name of the data structure to be
used as the INFDS.
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Input Specifications

The following input specifications are required for the INFDS:
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I . External Field Name Field
Field Location "
Fi é Record Identification Codes 5 Indicators
or - - - g
Record Name ::cqgf 1 2 3 From | To g RPG Sleel 2
ks _3§=. i | FiedName | B[22 2Zero
Line 5 ;%_ ,z_ag | | = ‘335 Data Structure | 3 £g Plus
Position |Z Position |Z Position |<| - K
Data olR ° K] ~§§ .§ i 3 iR Blank
o | B3] sla] " [z HITHE I - HE
3 4 867 8 9 1011 12J13 19 20421 22 23 28 29 30 39 35 36 37 39| 45 45 47]48 49 50 uwss7num1uuuudmunmL1unu
o] |T
of2| |x
o3| Ix

On the first line of the input specifications:

o Columns 7 through 12 must contain the name of the data structure.
The name must be the same as the name coded in columns 60 through
65 of the file description specifications continuation line with the
INFDS keyword.

e Columns 19 and 20 must contain DS to indicate data structure.
On the second and following lines:

e Columns 44 through 51 must contain a keyword that identifies the
location of the subfields containing the status information. The valid
keywords are *STATUS, *OPCODE, *SIZE, *RECORD, *MODE, *INP,
and *OUT. The keywords are not labels and cannot be used to refer to
the subfields.

e Columns 53 through 58 must contain a subfield name. You can use the
subfield names to refer to the subfields.

Figure 6-5 shows all the subfield keywords and subfield names.
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The keywords and predefined from and to locations in columns 44 through 51 define the location and
size of the subfields in the INFDS data structure, which contain the status information. Field names
must be assigned in columns 53 through 58 so the subfields can be referred to in the program.

Figure 6-5. Subfield Keywords for the INFDS Data Structure
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*STATUS Keyword: The name in columns 53 through 58 for the
*STATUS keyword identifies a 5- digit numeric subfield with zero decimal
positions within the INFDS data structure. This subfield contains a code
that identifies the exception or error that occurred. The codes are as

follows:
Exception/Error Conditions l Code
Function Keys
Print 01121
Roll Up 01122
Roll Down 01123
Clear 01124
Help 01125
Home 01126
Error Status Codes
Input was rejected because the buffer is too 01201
small
Permanent I/O error occurred 01251
Invalid device, or maximum number of 01261
requesting and/or acquired display stations
Device is busy 01271
Display station was released by operator 01275
Input was rejected, device is not available, 01281
or device was not found
Attempt to acquire a device already owned 01285
Other input errors 01299
Change of direction was received with no data | 01311
Request for change of direction was received 01321
Time interval expired 01331

If an exception or error occurs, RPG bypasses the move field logic, no fields
are changed, no record-identifying indicators are turned on, and the
command-key indicators are not reset.

You also have access to the following successful status codes that are
placed in *STATUS after any input/output operation:

Condition Code

No exception (with a display station, either the 00000
Enter or Auto Record Advance key was pressed)

Any of the 24 command keys 00002
End of file (input rejected, no display stations 00011
ready)
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Any code in *STATUS greater than 99 is considered to be an exception or
error, and the resulting error indicator, if specified, turns on. If no
resulting error indicator is specified on an ACQ, REL, NEXT, POST, or
READ operation or if the program cycle is at input time for a primary file,
at exception output time, or at normal output time, control automatically
passes to the INFSR subroutine.

For information on return codes resulting from the use of the Interactive
Communications Feature, see the Interactive Communications Feature:
Reference.

*QPCODE Keyword: The name coded in columns 53 through 58 for the
*OPCODE keyword identifies a 5-character alphameric subfield within the
INFDS data structure. This subfield contains a value that identifies which
operation was being performed when the exception or error occurred. The
value inserted in the *OPCODE subfield is READ, ACQ, REL, NEXT,
POST, or WRITE (for output operations). A value is inserted in the
*OPCODE subfield when a value greater than 99 is placed in *STATUS.

*RECORD Keyword: The name coded in columns 53 through 58 for the
*RECORD keyword identifies an 8-character alphameric subfield within the
INFDS data structure. This subfield contains the format name if *OPCODE
contains WRITE. If *OPCODE does not contain WRITE, *RECORD is
blank.

*SIZE Keyword: The name coded in columns 53 through 58 for the *SIZE
keyword identifies a 4-digit numeric subfield within the INFDS data
structure. The digits in this subfield indicate the size of the display. The
subfield contains either 1920 (24 rows x 80 columns = 1920 characters), or,
if you are using a 3180 model 2 workstation, 3564 (27 rows x 132 columns =
3564 characters). The subfield is reset each time the POST operation occurs.

*MODE Keyword: The name coded in columns 53 through 58 for the
*MODE keyword identifies a 2-digit numeric field that indicates if
ideographic support was requested when you signed on.

Value Explanation

10 Ideographic support was requested.
00 Ideographic support was not requested.

*INP Keyword: The name coded in columns 53 through 68 for the *INP
keyword identifies a 2-digit numeric field that indicates whether the
ideographic or the alphameric/katakana keyboard is being used with this
display station.

Value Explanation
10 The ideographic keyboard is being used.

00 Thg alphameric/katakana keyboard is being
used.
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*QUT Keyword: The name coded in columns 53 through 58 for the *OUT
keyword identifies a 2-digit numeric field that indicates whether this
display station’s screen is capable of displaying ideographic characters.

Value Explanation ‘

10 The screen can display
ideographic characters.

00 The screen cannot display
ideographic characters, or the
display is not output-capable.

Positions 23-26: Positions 23 through 26 of the INFDS data structure
contain the 4-character return code for WORKSTN files. These positions
are filled in for all WORKSTN files. This subfield is similar to *STATUS
except that *STATUS values are the same for RPG on all IBM systems.
Positions 23 through 26 must be coded as the beginning and ending
positions of the return-code subfield on the input specifications (see Figure
6-5). The subfield is referred to by the name coded in columns 53 through
58 of the input specifications. Figure 6-6 shows the RPG return codes for
display stations.

Note: This subfield is not updated for a *STATUS value of 01261 because
RPG does not call the System Support Program. If the *STATUS value is
01281, this subfield is not updated unless the error occurs on a read or ACQ
operation.

For information about major and minor return codes that result from the
use of the Interactive Communications Feature, see the Interactive
Communications Feature: Reference manual.



Major | Minor

Return | Return

Code Code Explanation

00 00 Operation was successful

01 00 Program successfully acquired a new
requester

02 00 System operator requested a halt

04 00 Output exception occurred

08 00 Program attempted to acquire a display
station that was already acquired. No
error

11 00 Input operation was attempted but no
input was available (end of file)

18 00 Acquire failed temporarily

24 00 Display station was released by option 2
chosen on inquiry display

28 00 Operation was rejected because the
program previously released the single
requester

32 00 Acquire failed because the user is
unauthorized

34 01 Input was rejected because the buffer is
too small

38 00 Attempt to acquire the display station

1 failed
40 00 Requested display station is offline
80 00 Permanent device error occurred

Figure 6-6. WORKSTN Return Codes

Chapter 6. Using a WORKSTN File
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Coding the INFSR Subroutine

The INFSR subroutine can perform any function normally allowed in
calculations, including exits to other calculation subroutines and
input/output operations. The INFSR subroutine returns control to the
point specified by the optional factor 2 entry for the ENDSR operation.

File Description Specifications

Three entries are required on the continuation line of the file description
specifications for the WORKSTN file:

Ll
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O |0 | O ju
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2
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18 20 21 222324252827”2’”.’"3?333‘5“3133$
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" N . Length of Key Field or " o
File Deignation of Record Address Field S for DAM for Cylinder Overflow
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< .
Filename Sequence Type of File ‘e Device Device £ Label Exit ;‘“
File Format % Organization or 3 oind
e . L : Additional Area § Storage Index File on
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g s Block Record x|E|Overtiow Indicator 2 U1-Us,
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Column 53 must contain K to indicate that this

Columns 54 through 58 must contain INFSR.

is a continuation line.

Columns 60 through 65 must contain the name of the calculation subroutine
that is to be performed if a WORKSTN exception or error occurs on an
ACQ, REL, NEXT, POST, or READ operation for which no error indicator
is coded in columns 56 and 57 or of program cycle input/output operations.

Calculation Specifications

The INFSR subroutine requires the following entries in the calculation

specifications:

~ Control Level (LO-L9,
LR, SR, AN/OR)

Indicators

Factor 1

18 19 20 21 22 23 24 25 26 27

Operation

28 29 30 31 32§

Factor 2

33 34 35 36 37 38 39 40 41 42

Result Field

Name

44 45 46 47 48|

Length

Decimal Positions

Half Adjust (H)

Resulting
Indicators
Arithmetic

Plus [Minus] Zero

Compare
Lookup(Factor 2)is|
High | Low JEqual|

49 50 61

55156 57|58 59

Comments

60 61 62 63 64 65 66 67 68 69 70 71 72 73 74

wh
u

o|lo]lo|olo]o}lw

QlOI0]0I0IOQ]> FormType
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BEGSR Operation: Factor 1 of the BEGSR operation must contain the
name of the exception/error-processing subroutine. This must be the same
as the name coded in columns 60 through 65 of the file description
specification continuation line.

ENDSR Operation: Factor 2 of the ENDSR operation can contain a
literal, an array element, or a field name that identifies the point to which
the INFSR returns control. INFSR can be accessed using EXSR whether
factor 2 contains a blank or any of the allowed literals: “*GETIN’, *DETC’,
or *CANCL".

e If factor 2 contains blanks and if the INFSR subroutine was called
directly by the EXSR operation, control returns to the operation
following the EXSR statement.

e If factor 2 contains blanks and if the subroutine was called indirectly
(that is, control was automatically passed to the subroutine because of
an exception or error), the subroutine is performed, and control is
passed to the RPG error-handling routine, which causes the program to
halt and prompts the person at the display station to choose the
appropriate option.

e If factor 2 contains a literal, the literal must be one of the following
keywords. The keyword must be enclosed in apostrophes.

"*GETIN’ Control returns to the beginning of a new cycle.

"*DETC’”  Control returns to the beginning of detail calculations
within the same cycle.

"*"CANCL’ Files are closed and the program is canceled.

4

A literal value of blanks is the same as no entry.

If an exception or error occurs on an operation that attempts to read
data from a file and the exception/error-handling subroutine receives
control, you must ensure that an output operation to the WORKSTN
file occurs before another read occurs. Two consecutive read
operations cannot be performed to the WORKSTN file. For example, if
the WORKSTN file is a primary file and the exception/error subroutine
ENDSR statement specifies a return point of *GETIN, an output
operation must be performed to the file before the ENDSR operation
occurs. The *GETIN routine will attempt to read from a WORKSTN
primary file.

e If factor 2 is an array element or field name, it must identify a
6-character alphameric field that contains one of the keywords *GETIN,
*DETC, or *CANCL or blanks that define the return point from the
subroutine. By specifying the return point in a field, you can use the
subroutine to process all types of exceptions and errors that occur in
the WORKSTN file.

If a field name or array element is specified in factor 2, the field or

array element is set to blanks upon each exit from the subroutine.
Therefore, you can control the return point of the INFSR within the
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program by placing the return point in the field that best fits the
particular exception or error that occurred. If factor 2 is blank and if
the subroutine was called indirectly, the subroutine is performed and
control passes to the RPG error-handling routine. If factor 2 is blank
and if the INFSR subroutine was called directly by the EXSR operation,
control returns to the calculation immediately following the EXSR
operation.

Reading Data From a Display Shown by a Previous

Program
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When one program in a procedure uses a normal output operation to show
a display and then goes to end of job or releases the display station, the
next program in the procedure can read that display. The person using the
display station can enter data into the display while the second program is
initiating. When the person presses the Enter key, the data entered into
the display is sent to the second program. This technique is called a read
under format.

There are two ways to do a read under format:

One way is to use the control language PROMPT statement to display
the format. The PROMPT statement is in the procedure, so no other
program is involved. For information about the PROMPT statement,
see the System Reference manual.

The other way is to display the format in one program, then end that
program, and load and run a second program, which reads the format.
This method does not involve any control language statements to
display the format.



USING ONE OR MORE DISPLAY STATIONS

A WORKSTN file allows people to interact with the program from one or
more display stations at the same time. A program that can process
requests from only one display station or SSP-ICF session is called a single
requester terminal (SRT) program. A program that can process requests
from more than one display station or SSP-ICF session at the same time,
using a single copy of the program, is called a multiple requester terminal
(MRT) program. Whether a program is a SRT or a MRT depends on the
number you enter in response to the prompt Maximum number of requesting
display stations on the RPGONL, RPGC, or AUTOC procedure when you
compile the program. For information about these procedures, see Chapter
3, Entering and Compiling an RPG Program. For a complete description of
SRT and MRT programs, see the Concepts and Programmer’s Guide.

Using a SRT Program

Although a SRT program allows only one requester, it is possible for more
than one requesting display station or SSP-ICF session to use a SRT
program at the same time if each display station or SSP-ICF session uses a
separate copy of the program.

Using a MRT Program

Each requester of a MRT program uses the same copy of the program. The
first requester loads and initiates the program. If the WORKSTN file is a
primary file, each succeeding requester begins to use the program at the
beginning of an input cycle. If the WORKSTN file is a demand file, each
succeeding requester begins to use the program when the READ operation
for the WORKSTN file occurs. If the program is handling the maximum
number of requesters, the System Support Program places the next
requester of the program in a queue. When the program releases one of its
requesters, the program can process the queued request.

If the program is called by more than one requester, the first requester:
e Initiates the program
e Provides the external indicators (U1l through US8)

e Provides the display station local data area for the data structure
defined by a U in column 18 of the input specifications

Each requester can access any display station local data area and external
indicators attached to the program by using SUBR20 and SUBR21. For
information about SUBR20, see Setting and Restoring External Indicators
later in this chapter. For information about SUBR21, see Reading and
Writing the Local Data Area for a Display Station later in this chapter.

Program error messages go to the system operator.
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Requesters can leave the program without suspending the program or other
devices.

If the Attn or Sys Req key is pressed while a MRT program is running, the
processing of information is suspended at the display station where the Attn
or Sys Req key was pressed. The program continues to process information
from other requesters. However, if the program must write a display to the
suspended requester, the entire program is suspended (all requesters are
suspended).

File Description Specifications

A MRT program can include one or more continuation lines for the
WORKSTN file description specifications. For more information, see
Continuation-Line Options earlier in this chapter.

Calculation Specifications

NEXT Operation
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Two operations that are commonly used in MRT programs are NEXT and
REL.

The NEXT operation forces the next input to the program to come from the
device specified in factor 1. Factor 1 must contain the name of a
2-character field that contains the device identification or a 2-character
alphameric literal that is the device identification. Factor 2 must contain
the name of the WORKSTN file.

If NEXT is coded more than once between input operations, only the last
operation occurs. If you code an indicator in columns 56 and 57, it turns on
if an exception or error occurs on the NEXT operation.

If columns 56 and 57 do not contain an indicator and an exception or error
occurs, the program halts unless the INFSR subroutine is specified. If the
INFSR subroutine is specified, the subroutine automatically receives
control when an exception or error occurs. For more information on the
INFSR subroutine, see Handling Exceptions and Errors earlier in this
chapter.



REL Operation

The REL operation releases the device specified in factor 1 from the
program. Factor 2 must contain the name of the WORKSTN file.

You can release either a requester or an acquired device with the REL
operation code. The program releases the specified device when the REL
operation occurs during calculations unless the device is the requester of a
SRT program. If the device specified in factor 1 is the requester of a SRT
program, the device is released at end of job, not when the REL operation
occurs in calculations, but the device is no longer available to the program
except to log messages. If the device is a display station, the display station
is no longer available to the program.

If you code an indicator in columns 56 and 57, it turns on if an exception or
error occurs on the REL operation. If columns 56 and 57 do not contain an
indicator and an exception or error occurs, the program halts unless the
INFSR subroutine is specified.

If the INFSR subroutine is specified, the subroutine automatically receives
control when an exception or error occurs. For more information on the
INFSR subroutine, see Handling Exceptions and Errors in this chapter.

Output Specifications

You can release a device from a MRT program by coding R in column 16 of
the output specifications. The device is released when the output
specification occurs during the output operations. If a format name is
coded in columns 46 through 53 of the next output specification, the display
appears or the SSP-ICF operation is performed, and then the device is
released.
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Acquiring One or More Display Stations by the Program

ACQ Operation
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Both SRT programs and MRT programs can acquire one or more display
stations or SSP-ICF sessions while the program is running. The program
acquires other display stations or SSP-ICF sessions by using the control
language WORKSTN statement or the ACQ operation. For information
about the WORKSTN statement, see the System Reference manual.

A SRT program that acquires any display stations or SSP-ICF sessions must
include a NUM option in the continuation line of the file description
specifications for the WORKSTN file.

An acquired device cannot supply external indicators Ul through U8, and
SUBR20 cannot be used to read or write them.

An acquired device does not provide the display station local data area for
the data structure defined by a U in column 18 of the input specifications,
and SUBR21 cannot be used to read or write a local data area for an
acquired device.

Program error messages go to the requester. If the requester is an SSP-ICF
session, program error messages go to the system console.

An acquired display station must have a STANDBY display. To change a
display station from a COMMAND display to a STANDBY display so that it
can be acquired, enter MODE on the command line at the display station.

The ACQ operation acquires the device specified in factor 1 for the
program. Factor 2 must contain the name of the WORKSTN file.

If the device is available, it is acquired by the program. If it is not
available or was already acquired by the program, the indicator coded in
columns 56 and 57 is set on.

If no indicator is coded in columns 56 and 57 but the program contains the
INFSR (WORKSTN exception/error-processing) subroutine, the INFSR
subroutine automatically receives control when an exception or error
occurs on the ACQ operation.

If no indicator is specified and the program does not contain the INFSR
subroutine, the program halts when an exception or error condition occurs.
Then you can continue the job or try the ACQ operation again. No input
or output operation occurs when you use the ACQ operation.



Requesting the Program by One or More Display Stations

Each requester of a MRT program uses the same copy of the program. The
first requester provides the external indicators (U1 through U8) and the
display station local data area for the data structure defined by a U in
column 18 of the input specifications. Other requesters can access any
external indicators and display station local data area attached to the
program by using SUBR20 and SUBR21.

Setting and Restoring External Indicators (SUBR20)

The IBM-written subroutine SUBR20 allows you to set and restore the
external indicators (U1 through U8) for each requesting display station
when more than one display station requests the same program. To call
SUBR20, code the EXIT SUBR20 operation, followed by exactly three
RLABL operations (see the example below):

N o Resulting
c Indicators Result Field Indicators

Arithmetic
] I Plus [Minus| Zero
Compare Comments
[Lookup(Factor 2)is]
High | Low |Fqual
10111121314 15 [1617]18 19 20 21 22 23 24 25 26 27 28 20 30 31 32|33 34 356 36 37 38 39 40 41 42|43 44 45 48 47 48]49 50 51 865(66 57|58 59|60 61 62 63 64 66 66 67 68 80 70 71 72 7%

[

Factor 1 Operation Factor 2
Line Name Length

~ Control Level (LO-L9,

® LR, SR, AN/OR)
Decimal Positiors
Half Adjust (H)

olojo|]o]o]e«
als|lw|n] =]

OIOI0[Q[O]= FormType
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I [
OP is a 1-character field that contains I or O to indicate whether the
external indicators are to be input to or output from the program for this

display station. To enter the appropriate character in the OP field, you can
use a MOVE operation before calling the subroutine.

TNAME is a 2-character field that contains the identification of the display
station. This field is normally the field whose name is coded in columns 60
through 65 for the ID option on the WORKSTN file description
continuation line. If TNAME is not the field whose name was coded in
columns 60 through 65 on the WORKSTN file description continuation line,
you can use a MOVE operation to enter the appropriate display station
identification in the TNAME field before calling the subroutine.

RCODE is a 1-character field that contains one of the following return
codes:

0 = Successful
1 = Unsuccessful (the display station is not attached to the program)
2 = Unsuccessful (the display station is not a requester)

The external indicators for the requester of a SRT program are

automatically available to the program without the use of SUBR20 and are
written out at end of job. The external indicators for the first requester of
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an MRT program are available without the use of SUBR20, but they are not
automatically written out at end of job.

Reading and Writing the Local Data Area for a Display Station (SUBR21)

The IBM-written subroutine SUBR21 allows you to read and write the local
data area for each display station when more than one display station
requests the same WORKSTN file. To call SUBR21, code the EXIT SUBR21
operation followed by exactly four RLABL operations (see the example

R
[T L

below):
] Indicators Result Field Resulting
C [ | indicators
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OP is a 1-character field that contains I or O to indicate whether the
display station local data area is to be input to or output from the program
for this display station.

TNAME is a 2-character field that contains the identification for the
display station.

RCODE is a 1-character field that contains one of the following return
codes:

0 = Successful
1 = Unsuccessful (the display station is not attached to the program)
2 = Unsuccessful (the display station is not a requester)

AREA is a field or data structure from which the local data area for the
display station is read or to which it is written. AREA can be up to 512
characters long. If AREA is between 257 and 512 in length, then AREA
must be the name of a data structure. Position 1 of the local data area is
always placed in position 1 of this field. If you use AREA to pass options to
control language statements, use caution when you use the characters ?
(question mark) and / (slash).

If a single display station is used, the program writes the information from
the data structure to the local data area (LDA). To print, write, or display
the contents of the LDA, use the contents as data to be passed to the
desired output device. See Figure 6-13, Sample Program AR935R for an
example of information transfer between programs.
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The local data area for the requester of a SRT program or for the first
requester of a MRT program can be referred to in your program if you
define a data structure with a U in column 18 of the input specifications.
For a MRT program, the local data area is not automatically written out at
the end of the job. (For more information see the section Local Data Area
for a Display Station in Chapter 14, Using Data Structures)

Compiling and Running a MRT Program

Compiling the Program

When you use the RPGONL, RPGC, or AUTOC procedure to compile a
MRT program, you must respond to the prompt Maximum number of
requesting display stations by entering a number less than or equal to the
number of all requesting devices.

Respond NEP to the Never-ending program prompt if the program is to be
used often or if initializing the program is time-consuming. The program is
initialized once and remains in main storage until the STOP SYSTEM
command is entered from the system console. Respond NONEP to the
prompt if the program is seldom used, if initialization time is negligible, or
if DISP-SHR is not specified on the control language FILE statements for
the files used by your program and needed often by other programs.

For information about the RPGONL, RPGC, and AUTOC procedures, see
Chapter 3.

Running the Program

When you use the development support utility, DSU, (or the source entry
utility, SEU, if DSU is not installed) to enter the procedure to run a
program, and you press command key 7 to end DSU (or SEU), the DSU (or
SEU) display asks whether the program is a MRT program. Respond Y to
that prompt. ’
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Updating Disk Files in a MRT Program

Possible Errors
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Use care when updating DISK files in a MRT program. If a file is shared
by two or more display stations in a program and if the record being
processed is not updated before the next record is read, the following errors
can occur:

An update can be lost. For example, suppose a record is read from file
X and displayed at display station 1, then the same record is read from
file X and displayed at display station 2. The update performed at one
display station might be destroyed by an update performed at the other
display station. If this condition occurs and if DISP-SHR was specified
on the control language FILE statement for file X, an error message is
displayed and the secorid update is not performed. If this condition
occurs and if DISP-SHR was not specified, the second update overlays
the first update.

An update performed by another program sharing the file can be lost.
For example, suppose a record is read from file X and is displayed at
display station 1, then a record in a different disk sector is read from
file X and displayed at display station 2. The second read operation
from file X causes the System Support Program to free the sector
containing the first record. Another program sharing file X can then
update the first record. If display station 1 also tries to update that
record by using the original field values, the updates made by the other
program may be lost.

The wrong record can be updated. For example, suppose a record is
read from file X and displayed at display station 1, then a different
record is read from file X and displayed at display station 2. If display
station 1 tries to update the first record but the program does not reread
that record, the program tries to update the last record read from file X.
If this condition occurs during an attempt to update an indexed file, an
error message is displayed and the requested update is not performed.
Otherwise, the wrong record is updated.



Avoiding These Errors

You can avoid the preceding error conditions by using one of the following
techniques:

Before you update a record, read the record again and check that none
of the fields being updated have been changed after the record was
displayed for updating. If any of the fields were changed, you might
want to display the field again for updating or, if possible, update the
record by using the field values currently in the record.

Within the program, define an array for each DISK file. The array
should contain one element for each display station. When a person
using a display station enters a relative record number or the key field
of a record to be updated, the program should check the array to ensure
that no other display station is updating that record. If no other
display station is updating the requested record, the program should
place the specified relative record number or key field into the array
element corresponding to the display station. The program can then
read the record and display it at the display station. If another display
station is updating the record, you can display a message saying so.
After the person at the display station enters the updates, the program
must read the record again and use the information entered at the
display station to update the record. The program should then blank
out the array element corresponding to the display station.

There is another way to solve the problem of more than one display
station in a MRT program updating the same record. This method also
applies if another program is updating the same file and causes updates
for the MRT program to fail. That method is to define each file on a
separate control language FILE statement for each display station using
the MRT program. Each of the FILE statements should specify a
different name but the same label, and each FILE statement should
specify DISP-SHR. This method causes each record for each display
station and each program to be locked or protected when other display
stations or programs try to access it.
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| Reaching End of File for a MRT Program

Primary File

Demand File
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If a MRT program is defined as a never-ending program, if all devices have
been released or no input-capable records are in the WORKSTN file, and if
the program tries to read another record from the WORKSTN file, end of
file does not occur and RPG does not set on the LR indicator until the
system operator enters the STOP SYSTEM command (P S). However, if you
set on the LR indicator, the program goes to end of job (that is, the system
operator does not have to enter the STOP SYSTEM command).

vNote: A MRT program should not set on the LR indicator until end of file

is reached for the WORKSTN file. If the LR indicator is set before end of
file is reached, undesirable results occur for requesters that are signing on
or are still signed on.

If the program is defined as a never-ending program and if all devices have
been released or no input-capable records are in the WORKSTN file, the
end-of-file indicator on the READ operation is not set on until another
READ operation occurs and the system operator enters a STOP SYSTEM
command. However, if you set on the LR indicator based on some condition
other than the end-of-file indicator on the READ operation, the program
goes to end of job (that is, the system operator does not have to enter the
STOP SYSTEM command).



ADVANCED TOPICS

Processing the Duplicate Character Value

If you specify Enable Dup for a field in a display format (by using SDA or a
Y entry in column 34 of the display format D specifications), the person at
the display station can press the Dup key to indicate to the program that
the contents of the field are to be duplicated from the field in the previous
record. When the Dup key is pressed, the field, from the position of the
cursor to the end of the field, is filled with the duplicate character value
(hexadecimal 1C), which is displayed as the character *. The Dup key does
not duplicate any characters; therefore, you must process the duplicate
character values in your program.

If you want the person at the display station to either duplicate the entire
field or type in the entire field, you need to test only one character in the
field to determine whether the Dup key was pressed. For example, you can
test the last character in an alphameric field for the duplicate character
value by using the TESTB operation code. If the last character in the field
is not a duplicate character value, move the contents of the test field to the
processing field (see Figure 6-7).

You can also write your program to allow the person using the display
station to change the first part of a field and duplicate the latter part of the
field. For example, if the person changes the first four characters in a
10-character field and then presses the Dup key, positions 5 through 10 of
the field will contain the duplicate character value (hexadecimal 1C). In
your program, you then have to test each character in the field to
determine where the first duplicate character occurs, and replace the
appropriate positions with the data to be duplicated.

For a list of the hexadecimal value of each character, see Chapter 17.

Chapter 6. Using a WORKSTN File 6-47



o External Field Name i
I H Field Location f MF.::;"
Filename 3 Record Identification Codes 5 5
3 X
or = . 3 s
M Record Name e | Eﬁ 1 2 3 - From To § RPG 2 g 8| &
a 215 H B[ Fieaname | E L2 2 200
Line g =le|3 = % s s = % 413 Data Structure = 3 29 g Plus |Mi
iti Z]o it Z|o|8 iti Zlo i 13 2lssE
i4 Data olr g § § Position 5 8 g Position 5 S g Position =S g i 5 o S 5 gg 3 Blank
Name AN § « o © ZI0|O|a ) | Times Length @
3 4 sle]7 8 9 1011 12i3halis|iefi7]1s|1e 20|21 22 23 24 28 29 30 31 35 36 37 38J3s]s 45 45 47|48 49 50 515253 54 55 56 57 5859 60fer 62| €3 64|65 ecle7 es]es 70{71 72 73 74
o1 |t |
of2| |1 TIST]
of3| |1 T
ARG |
. " Resulting
c o« Indicators Result Field Indicators
2 l I & Arithmetic
3 8 2 || Plus Minus] Zero
T3 And  And Factor 1 Operation Factor 2 8|5|__Compare Comments
Line éH:i Name Length SIS 1<2]1=2
s & 3
E ga " £ |3 [Cookup(Factor 27
LlS 5|2 2 &|2[Fign | Low [Eausl
3 a4 slels sfolofir]iz|rafafris|ref17]18 19 20 21 22 23 24 25 26 27 o8 29 30 31 32]33 34 35 36 37 38 39 40 41 42)43 44 45 46 47 4s]es 50 51 55|56 57|58 59]60 61 62 63 64 65 66 67 68 80 70 71 72 73 74
ol e STBl 345 TEST | il
e
o[ e 98] 1P [ s Q]
op 9 O | L
ols] |c 1 I

‘;Figure 6-7. Testing for a Duplicate Character Value

6-48




Using Message Identification Codes

When a message identification code (MIC) is to be displayed for a
WORKSTN file, the length of the message must be entered in the field
length column of the display format specifications, and the constant type
column must contain an M. The name of a 6-character field or a
6-character constant must then be coded on the output specifications. The
contents of the field or the constant must be in the form xxxxyy, where
xxxx is the MIC number and yy is the 2-character message member
identifier. For a complete description of the message member identifier, see
the manual Creating Displays: Screen Design Aid and System Support
Program (SC21-7902).

Overriding Fields in a Display Format

An override operation allows you to override fields in a display format
when you redisplay the same format. You can specify an override operation
when you design the format with SDA or with the display format S
specification (by coding an indicator in columns 33 and 34). An override
operation occurs if the indicator is on when the format is displayed. A
normal output operation is performed if the indicator is off when the format
is displayed (see Figure 6-8).

During an override operation (the indicator in columns 33 and 34 is on), the
following occurs:

e A field is unchanged if you code an indicator in columns 23 and 24 of
the D specification for that field and that indicator is off. If data was
typed into the field, that data is unchanged. Any field that had Y, N, or
blank coded in columns 23 and 24 is also unchanged.

e A field is displayed if you code an indicator in columns 23 and 24 of the
D specification for that field and that indicator is on. Any data that
was typed into the field is lost. Output information is displayed from
the same locations in the output record area as for a normal display.

e For all fields, the use of indicator-controlled characteristics such as
highlight or reverse image is determined by the state of that indicator.
All field characteristics that are not controlled by indicators are
unchanged.

For example, you may want to override fields in a display if a person types
incorrect data into a field. To override fields, code an indicator in columns
33 and 34 of the S specification to allow the format to be overridden. If the
person types incorrect data into a field, you can then set on the indicator in
columns 33 and 34 and display the format again. If the indicator coded in
columns 23 and 24 of the D specification for the field is off, the incorrect
data is unchanged. If the indicator is on, data from the program is
displayed. You can also use indicators for field characteristics such as
highlight and reverse image and can set these indicators on when the
override indicator is set on.
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For more information about overriding fields in a display format, see the
manual Creating Displays.

Indicator in Columns 33 and 34

of the S Specification
OFF ON
. . Output data comes from No change occurs to
Indicator in cpr s
OFF | D specification (columns data on the screen.
Columns 23 and 24 57 through 79)
of the D 9 '
Specification ON Output data comes from Output data comes from
the RPG program. the RPG program
Normal Output Operation Override Operation

Figure 6-8. Effect of Indicators on Output Data during an Override Operation
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Using the POST Operation

The POST operation allows you to retrieve status information from the
subfield named in columns 53 through 58 of the input specifications for the
*SIZE, *MODE, *INP, and *OUT keywords in the INFDS data structure.
After a POST operation is performed, the *SIZE subfield will contain one of
the following:

e 1920, to indicate that the specified display station has a 1920-character
display screen (24 rows x 80 columns).

e 3564, if you are using a 3180 model 2 workstation, to indicate that the
specified display station has a 3564-character display screen capability
(27 rows x 132 columns).

After a POST operation is performed, the *MODE subfield will contain
either 10, to indicate ideographic support was requested, or 00, to show it
was not requested.

Following a POST operation, the *INP subfield will contain either 10, to
indicate the ideographic keyboard is being used, or 00, to show the
alphameric/katakana keyboard is being used.

Following a POST operation, the *OUT subfield will contain either 10, to
indicate the display station’s screen is capable of displaying ideographic
characters, or 00, to show the screen can’t display ideographic characters,
or the display is not output capable.

Factor 1 must contain a variable or an alphameric literal that identifies the
display station whose status is being requested. The result field must
contain the name of the INFDS data structure in which this information is
to be posted.

Columns 56 and 57 can contain an indicator that turns on if an error occurs
on the POST operation. An error occurs if the specified display station is
not attached to the WORKSTN file for which the INFDS data structure is
specified.

If columns 56 and 57 do not contain an indicator but the program contains
the INFSR subroutine, the subroutine automatically receives control when
an error occurs.

If columns 56 and 57 do not contain an indicator and the program does not

contain the INFSR subroutine, the program halts when an exception or
error occurs.
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How WORKSTN Files Are Processed

Figure 6-9 shows how the RPG program cycle processes WORKSTN input
files. All steps in the cycle except steps 1, 3, 11, 12, 13, and 15 are the same
as those for the regular RPG program cycle.
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Figure 6-9 (Part 1 of 2). RPG Program Cycle for a WORKSTN File
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1P output to a WORKSTN file is not allowed.
WORKSTN input processing can include:

o Saving the common IND/SAVDS area in the IND/SAVDS area for the device from which the
last input record was read (if specified).

e Getting the display station record. If the display station is new to the file, the record may
be blank. Only the last input-capable display format can be read into the program.

e Restoring the IND/SAVDS area of the device from which the last input record was read (if
specified).

e Inserting value into ID field (if specified).

For a detailed explanation of processing WORKSTN input files, see Figure 6-10 (an expansion of
step 3).

Data keyed at a display station is returned (input) to the RPG program for processing when the
operator presses a command key or the Enter key. The operator can also cause the data to
return to the program by pressing the Field Exit, Field +, or Field - key if the last input field in
the format is defined as an auto record advance field (column 36 of the D specification).

All command-key indicators are turned off; then the appropriate one, if any, is turned on.
Note: If an exception/error occurs on the read, the command-key indicators are not reset.
If the READ operation code is used, it combines steps 3, 5, 11, 12, 13, and 14. If the EXCPT

operation code is specified, it uses the ID field to direct output to the display station whose ID
is contained in the field.

Figure 6-9 (Part 2 of 2). RPG Program Cycle for a WORKSTN File
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Step 3 of Figure 6-9, which is the WORKSTN input processing step, is
expanded and shown in Figure 6-10. The following explanation refers to the
steps shown in Figure 6-10.
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One RPG cycle is used to start each acquired device. If no input or output operation to the
device has previously been specified, RPG acquires the device if necessary and creates a blank
record to satisfy the first read.

Bl All requesters of the program except the first enter the program at this step.
End of file occurs for a WORKSTN file at the time of the read if:

o All devices have been released.

e Input is not allowed from any of the attached display stations because: *

— A new format has not been displayed at the display station since data was last keyed.

— Suppress input-yes is specified in column 35 of the S specification for the format
currently displayed and no input-capable formats are concurrently displayed at the
display station.

o The program is an NEP, if all devices have been released, and if the operator has entered a
STOP SYSTEM command.

B} If this is the first input for this device, the indicators specified in the IND field are off and the
SAVDS field is blank.

Steps 3-5 through 3-9 occur only for acquired devices.
Figure 6-10 (Part 2 of 2). Processing of WORKSTN Input Files

Step §-1. RPG determines whether the IND and/or SAVDS
continuation line option is coded on the file description
specifications for this file. If neither option is coded, RPG
goes to step 3-3.

Step 3-2. If the IND and/or SAVDS option is coded, RPG moves the
common IND/SAVDS area to the IND/SAVDS area for the
device from which the last input record was read.

Step 3-3. RPG determines whether this is the first cycle for the first
requester of the program. If it is, RPG goes to step 3-10.
All requesters of the program except the first enter the
program at step 3-10.

Step 3-4. If the device is not a requester, RPG determines whether all
devices in the internal device table have been started. If all
are started, the program goes to step 3-10.

A device is started when it has been acquired and a
successful input or output operation has occurred. If a
device is acquired by the ACQ operation, the device is not
considered to be started unless output is sent to the device
in the same cycle.

Step 8-5. If not all devices have been started, RPG locates a device
that has not been started.

Step 3-6. If the device located is a display station, RPG determines
whether it has been acquired.
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Step 3-7.

Step 3-8.

Step 3-9.

Step 3-10.

Step 3-11.

Step 3-12.

Step 3-13.

Step 3-14.

If the display station has not been acquired, RPG calls the
System Support Program to acquire the display station.

RPG determines whether the acquire was successful. If it
was not successful, RPG goes back to step 3-5.

If the device is acquired, RPG creates a first-time blank
record to satisfy the first read to the device. RPG then goes
to step 3-11.

RPG reads in the record from the device. Remember that
all requesters of the program except the first enter the
program at this point.

RPG determines whether WORKSTN input is available. If
it is not, the program has reached the end of the file.

RPG determines whether the IND and/or SAVDS
continuation line option is coded on the file description
specifications for this file. If an option is not coded, RPG
goes to step 3-14.

If the IND and/or SAVDS option is coded, RPG moves the
IND/SAVDS area for the device that satisfied the read to
the common IND/SAVDS area.

RPG inserts the device ID of the device that satisfied the
read into the ID field if the ID continuation line option is
specified on the file description specifications.

After the WORKSTN input file processing, RPG goes to step 4 as shown in

Figure 6-9.
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Interactive Data Definition Utility (IDDU)

6-58

The Interactive Data Definition Utility (IDDU) is a feature that enables you
to define communications file formats. You must define these formats
through IDDU in order to use the confirm function of the advanced
program-to-program communications (APPC) sub-system of the SSP-ICF.
The APPC confirm function gives two communicating programs access to
return codes that confirm the completion status of ICF functions.

Communications file formats are stored in IDDU’s data dictionaries. A data
dictionary is a container for field, format, and file definitions, where the
definitions consist of data attributes such as length and number of decimal
places.

You must indicate at compile time that your program uses IDDU format
files containing communication formats, by using either RPGONL, RPGC,
or AUTOC procedure. The displays of these procedures have a prompt for
specifying a data dictionary name. If you specify a data dictionary name on
the RPGONL display, the dictionary must exist at compile time. If you do
not use the prompt displays, you must specify a data dictionary name as the
nineteenth parameter, for example:

RPGC progname, librarYn)”nnn”n”diCtionary
AUTOC progname, library,,,,,,s,,,,,», dictionary

In order to associate an IDDU format file containing communication
formats with a WORKSTN file, you must use the CFILE continuation line
option. CFILE must be coded in columns 54 through 59 of the file
description specifications, and the name of the communications file must be
specified in the leftmost of columns 60 through 67.

If your WORKSTN file includes both SFGR screen formats and IDDU
communication formats, you should also specify the ID continuation option
on the file description specifications.

On output specifications, IDDU communications formats are specified in
the same way as SFGR screen format names.

IDDU-defined communication formats can have the same names as SFGR
screen formats, even in the same program. However, if you plan to use a
System/36 program in System/38, it is best to use unique format names in
the program. This will allow easier conversion to System/38’s mixed device
files, in which screen and communication formats are found in the same
file.



For more information on IDDU, see the following manuals:

Getting Started with the Interactive Data Definition Utility (IDDU)
(GC21-8003)

Using System/36 Communications (SC21-9082)
ICF Reference Manual (SC21-7910)
Guide and Examples (SC21-7911)

IDDU online information also provides help.
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" Example of Using the Interactive Data Definition Utility (IDDU)

The following example shows how to associate an IDDU-defined
communication format file with a WORKSTN file, in order to use the
confirm function of the APPC subsystem.
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SAMPLE PROGRAMS

AR230R (Inquiring into an Accounts Receivable File)

Figure 6-11 shows sample program AR230R, an accounts receivable inquiry
program. This program uses two displays, AR230RD1 and AR230RD2. The
manual Creating Displays explains how to create displays using SDA.

The first display, which prompts the person using the display station to
enter a customer number, looks like this:

Customer Inquiry
Please enter customer number.
Customer number

Press the Enter key to see accounts receivable information.

Press Cmd3 to return to the main menu.

\. J/

If the display read into the program contains an A in the first position of
the record, the CUSNO field from the CUSTNMBR record is used to chain
to the CUSTMAST file. If the customer number entered is equal to a
customer number in the CUSNO field in the CUSTMAST file, the second
display is shown. In all other cases, the first display is shown again with
the error message CUSTOMER NUMBER DOES NOT EXIST. ENTER A
DIFFERENT CUSTOMER NUMBER.
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The second display looks like this:

4 N\

Customer Inquiry

Customer number *¥*#wiwd

Customer name il drdedede s dede A A drdede o dedede e

Address w i
RRRTRRARRRRRRE AR R Rk hdhddr

L T T T Y
State and zip Hk dhdekrhhR

Current amount due wakikkkbaddt  Credit limit ik
Amount due over 30 days ***wwiikkkkk

Amount due over 60 days *eiwERERRkRR ) agt amount paid  EEERRERAAR
Amount due over 90 days ***iwEkEwAkk | act date paid hebabeidobod o

Press the Enter key to continue.

It shows the customer number, name, address, amount due, credit limit,
amount due more than 30, 60, and 90 days, and the date of last payment.
The person using the display station cannot update this information in this
program.
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Function = Inquires into an accounts receivable file. This program displays the customer number, name,

R -
H : :
2 b4
e 5 sz H
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address, amount due, credit limit, amount due more than 30, 60, and 90 days, and date of

last payment for the customer requested.

number.

Input = From disk, the customer master file, CUSTMAST. From a single display station, the customer

You can press command key 3 to end this program.

in this program.

dicator Definitions:

Output = The requested record from the customer master file is displayed. The record cannot be updated

02 = Record ID for the blank read for the WORKSTN file.

03 = Record ID for format AR230RD1.
04 = Record ID for format AR230RD2.
10 = Record ID for CUSTMAST file.

99 = Error indicator (Turns on if the customer number requested does not exist in the CUSTMAST

file.)
KC = Command key 3 ends the program.

Running This Program

To run AR230R, code the following procedure:

// LOAD AR230R
// FILE NAME-CUSTMAST
// RUN

©
ﬂ‘“'ﬁﬂ“"'ﬂ'ﬂ’l'ﬂﬂ"\"l'ﬂ'ﬂﬁl'ﬂ‘ﬁ'ﬂ'ﬂmﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂﬂﬂlﬁl"l'“'""ITI'H'H'“"!'HOFON‘\"VF‘

co|lojo|jojoje |
o[vwjojola]w

Figure 6-11 (Part 1 of 3).
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Sample Program AR230R (Inquiring Into An Accounts Receivable File)
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External Field Name Field

I £ Field Location Indicators
Filename 2 Record Identification Codes & <
£ 3 ]
or ] 2 =18 s
g Record Name oSS 1 2 3 From To |§ RPG S lsgf @
HREN g 2l R s3] o
. = § {53 N N L % g Field Name _g' i g Zero
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Figure 6-11 (Part 2 of 3). Sample Program AR230R (Inquiring Into An Accounts Receivable File)
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Resulting
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Figure 6-11 (Part 3 of 3). Sample Program AR230R (Inquiring Into An Accounts Receivable File)
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AR330R (Maintaining a Customer Master File)

Figure 6-12 shows sample program AR330R, which maintains a customer
master file. This is a MRT program that allows two requesting display
stations. The first display looks like this:

N
Maintain Customer Master File

Date Akkikkhh

Enter a customer number . . . . . . . . . . . Fhkkkik

Choose an Option. . . « « v « « o o o o A C,R*
A = Add a customer record
C = Change a customer record
R = Remove a customer record

L Cmd7 = End program

It prompts the person to enter a customer number and an A, C, or R to
indicate whether he wants to add, change, or remove a record from the
customer master file CUSTMAST.

If the person enters an invalid number, one of several error messages is
displayed.
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If the customer number is valid, the program shows one of three displays
that allows the person to add, change, or remove a record from the
customer master file, depending on whether the person entered A, C, or R
on the first display.

The display to add a customer record looks like this:

( ™\

Add a Customer Record
Date Redrdrirddedd
Customer number . . . . . . . . habakuaiieied
Customer name . . . . . . . . .
Customer address. . . . . . . .
State and Zip code. . . . . . .
Phone number. . . . . . . . ..

Customer type . . . . . . . . .
Credit Vimit. . . . ... ...

Salesman number . . . . . . . .

\ Cmd7 = End program Cmd3 = Do not add this customer record )

The display to change a customer record looks like this:

Change a Customer Record

Date dedrdededededd

Customer number . . . . . . . . “ekweeae

Customer name . . . . . . . . . bbebedobodddobdd b
Customer address dededehdehehihhhh kb kb hidhhddhd

dededdekirdededrddhddd bk d ik
dedededededrdededededede dedededrdede v s s e

State and Zip code. . . . . . . bk liddebobobdododed
Phone number. . . . . . . ... huabliedadoidoled
Customer type . . . . . . . . . *
Credit Timit. . . . . . . ... wkikikd
Salesman number . . . . . . . . ke
k Cmd7 = End program Cmd3 = Do not change this customer record )
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The display to remove a customer record looks like this:

s
Remove a Customer Record
olte dededededrdeded
Customer number . . . . . . ., . *h¥dwhew
Customer name . . . . . . . b
Customer address. . . . . . . . wk *
Fedededededirdededdeded i i hididdirikd
hhh kbR hAARh bbbk dhd
State and Zip code. . . . . . . *¥ ‘Rwihiawen
Phone number. . . . . . . ., . . ¥AF kkdk
Customer type . . . . . . ... *
Credit limit. . . . . . . . . , *eewees
Salesman number . . . . . . . ., *ar
Press enter to remove this customer record.
\ Cmd7 = End program Cmd3 = Do not remove this customer record
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ols| |F T 1
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o|7| |F 1 I
ole| |F Name = AR330R
ofe| |F
1|0 N . . " N P
f Function = Maintains a customer master file, This program can add new customer records, change existing
[
- customer records, and remove customer records.
0|2 F . . . .
AR Input = From disk, the customer master file, CUSTMAST. From one or two display stations, the customer
AARE number and one of the following options for that customer number:
AREE A = Add a new customer record. A second display is shown, on which you can enter the cus-
olel Tf tomer’s name, address, etc.
0|7 |F
ols| [F C = Change an existing customer record. A second display is shown, on which you can change
ofs| |F the customer’s name, address, etc.
110 F
F R = Remove an existing customer record. A second display shows the record to be deleted, so
F you can verify that the correct customer number was entered.
0|2 F
o3l |F From any display, you can press command key 7 to end this program. From any of the second
of4 . o . .
: displays, you can press command key 3 to show the first display again and not add, change, or
0|5
AR remove the customer record.
o{7| |F
ARERE Output = Customer records are added to, changed in, or removed from the file CUSTMAST.
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Figure 6-12 (Part 1 of 10).

Sample Program AR330R (Maintaining a Customer Master File)
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01 =
02 =
03 =
04 =
05 =
08 =
10 =
20 =
30 =
50 =
60 =
90 =
91
92
93
94
95

96 =

97 =

99 =
KD

KG =

Indicator Definitions:

Record ID for the blank read for the WORKSTN file,

Record ID for format AR330RD1.

Record ID for format AR330RD2.

Record ID for format AR330RD3.

Record ID for format AR330RDA4.

First-time switch for code needed only for the first cycle.

Turns on if option A is chosen on format AR330RD1 and is used to display format AR330RD2.
Turns on if option C is chosen on format AR330RD1 and is used to display format AR330RD3.
Turns on if option R is chosen on format AR330RD1 and is used to display format AR330RDA4.
Turns on if the customer record is not found in CUSTMAST,

Record ID for records read from CUSTMAST.

Error (The CUSNO field read from format AR330RD1 is blank.)

= Error (The option chosen on AR330RD1 was not A, C, or R.)

Error (The add option was chosen, but customer number is already in the CUSTMAST file.)
Error (The change option was chosen, but customer number is not in the CUSTMAST file.)
Error (The remove option was chosen, but the customer number is not in the CUSTMAST file.)
Error (When the add option was chosen, the customer number was not in the CUSTMAST file.
But after format AR330RD2 was displayed, another person added the customer record. The
record is not added now.,)

Error (When the change option was chosen, the customer number was in the CUSTMAST file.
But after format AR330RD3 was displayed, another person deleted the customer record. The
record is not changed now.)

Error (When the remove option was chosen, the customer was in the CUSTMAST file. But

after format AR330RD4 was displayed, another person deleted the customer record. The record § ]

is not removed now.)

Error indicator for formats (Turns on any time one of the error indicators 90-97 turns on.)
Command key 3 displays format AR330RD1 again after format AR330RD2, AR330RD3, or
AR330RD4 is displayed.

Command key 7 ends the program,

Running This Program
To run AR330R, code the following procedure:
// LOAD AR330R
// FILE NAME-CUSTMAST
// RUN

1
I 1
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ocjlo lolvw[ajojajuw]n
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1
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'
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1
1
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Figure 6-12 (Part 2 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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Figure 6-12 (Part 3 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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5 External Field Name Field
H Field Location Indicators
Filename B Record Identification Codes B s
£ 3 2
or 28 2 e : 5 é
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of1
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The save data structure is used to save the customer number for each display.

This data structure is used to initialize all the fields not used by this program when a record is added

to file CUSTMAST.

D
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= = o b
‘=)

=== =
ﬁ

©
= R R R R L R L L R L A L R L L R L R L R R A R R R R R R R R

Figure 6-12 (Part 4 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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Resuiting

c o Indicators Result Field Indicators
§ = I I 2| Amf-mnic
=5 2|z | Plus [Minus| Zero
§ § % And And Factor 1 Operation Factor 2 N . § E Compare Comments
tine [P35 & ame ength 32 :>:[1(:;||;f
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o2 [C|
o3| |c
0|4 C
ols| o ‘| Initialize the fields used for adding a new customer record.
,
oo} I | LI LI
0|7 c -
o] Je -| E T
ol9| |c| I
1o} |
11 C|
1{2] |c|
13! ¢
114 C
T e These indicators turn on during each cycle as they are needed.
1|8 |c|
107 Cl l F
el Id SETIOF
1le] Ic 5“; F! 4394915
2[o] || SET 969|719
C
Cc
C
C
C
o1 C Al
92| |c If command key 3 is pressed, skip calculations and display format AR330RD1. If command key 7is § | |
°1* |9 pressed, skip calculations and release this display station. |
0|4 C] I
oF e 7]
ole| |c| l
o)7 c
ol8| |c]
ol9| |c|
1]0] |C
111 le —~<4+
12| |cf I1f format AR330RD1 was read, indicator 02 is on. |f the CUSNO field is blank, display a message to | _| |
PG ask for a nonblank customer number. 41
114 C]
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el Je | COMP,_ [ q
7 e S 44
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Figure 6-12 (Part 5 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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Resulting

C . Indicators Result Field N
o Indicators
§ - I I 2 Arithmetic
= 21| Plus [Minus] Ze
g % And And Factor 1 Operation Factor 2 ;é : t!m:\:,l. = Comments
Line -G'n:‘ Name Length 7.§‘>2"2
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of1
0|2
0}3
ola
0 5 - - . - . . .
oTs If format AR330RD1 was read, indicator 02 is on. |f the option chosen is not A, C, or R, indicators
NE 90 and 99 turn on to display format AR330RD1 again and to display an error message.
o8 L | | | | 11
e hl d SAY 1
1]o D " NG
111 ] -L Y ~ ’

o]l ~w|lolo

If a valid option was chosen on format AR330RD1 and the CUSNO field is not blank, check for the

o o

following errors:

Option A — Display error message if customer number is found.

Option C — Display error message if customer number is not found.

Option R — Display error message if customer number is not found.

[ Il il Il }

1] | l | i

CILASNO T

O

1 33

O[O

ol afwlwn

~lojo]lolo]j]ofole]o]o

If format AR330RD2 is read, add the customer record to the file. If the customer record is found

when the add is attempted, display an error message.

| L] | | |

Al B

aloa|jlasalw[nv|=loloe|lw| ]| o

~
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Figure 6-12 (Part 6 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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Resulting

i Field

c o Indicators Result Fi Indicators
5 Arithmatic
Sz £l -
2 S| Plus [Minus{ Zero
58 And  And . k-
g 2z Factor 1 Operation Factor 2 1 Compare Commiants

! 2< Name  fLength |3 1273 <17

Line Ta E 2
ERAM - o -= |+ {Lookup{Factor 2)is}
§S § 2 5 S T High | Low |Equal|
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0|2

03

o|a

05

ole If format AR330RD3 is read, change the customer record. If the customer’s record is not found
0l7 when the change is attempted, display an error message.

0|8 L1 Ll | |
ofs LshD HATNCUSTMAST

10 T

111

12 T 9699

I

If format AR330RD4 is read, remove the customer record. If the customer’s record is not found
when the delete is attempted, display an error message.

HAT

Lo |

(2]
aojolooloioloololololololclojololol0 0000000 FormTwe

o
‘Eﬂﬁc

Figure 6-12 (Part 7 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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o

etch (F)
g—"f

"~ X . Zero Bal, X = Remove
E < s Output Indicators Field Name Commas ":: Pri:rt'w NoSign | CR | - v g::.sm 5.9=
= or o . | Y
s Filename z 315 A'iw J EXCPT Name e Mol BN B I I 2o oinq et Defined
= or ,:E. Ri&|< ! Position No Yes 3 c|tL Suppress
Line § Record Name oleli] & B 3| in - No No 4 DM
- Alolol & | < §5 Output |5 i
oi7 2 g *AUTO =l Q] Record | Constant or Edit Word
AN D ; EB E'|23!5!789|(‘l|||2|:|141!18|'l|9|9202|222¢l2‘'
3 4 6le|7 8 o 1011 12 13)1a)16|1e[17}18)10 20|21 22|23]24]26]26 |27 1|32 33 34 35 36 37 41 42 43]44]48 46 47 43 49 50 51 62 53 B4 66 66 57 53 59 60 61 62 63 64 65 66 67 68 89 70]71 72 73 74
of1 TI
0B 99
of3
0|4 Y
o TE
ole qq
o7 99 OFTI T
e 9qNT T ’
0j9 M . !
10 7 . T y . ¢
T q THE oN A '
112 q Y . 4
18 q ‘T M ING T ’
ik q ' Y IIN [T ILE.’
1D Qi3 MY I !
s 93 ‘BT L
147 « T V e
e gy “E 15 INGT THE [FILE .
1le q N o, !
2k 5 ~ Y S THE 1A
. 1 J |
2 : Y 80 ’

Qul iG] OFTIION.|

5

~

ojojolioieljololole
elaf olw

olo|w®

8

1

441
12 bb
1]3 iC q1
1|e 111
s T 11
e 1FC 132
1o I 1
2|0 1 14

Ojojco/olco0o/olojojojojojojo/ojojcioiolojoic|oj/olOo/ojoioolc/0ojo]/olof/ojolo|/olo]olo]olo|oloiOo]-

Figure 6-12 (Part 8 of 10). Sample Program AR330R (Maintaining a Customer Master File)
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(o) ggs»c. Skip Output Indicstors | r/-_—:—’_l> Commas | 2272 B2 | o gign | cr | - x-:::;:;. 5.0-
" g? T ] o Yes Yes 1 Al Y-IFJ::‘: Edit Ul"'
é F|Ia::me E"’ g 5 A A EXCPT Name End x‘l co : 8| K| 2uzw0 Defined
tine |g] Record Name = ; = -E- s g ]P:tltion ) o Ye ; g ; Suppress
- alolo| & | < gs Output |3
olRr ; 5 3 *AUTO £|2| Record |@ Constant or Edit Word
aINID Wil @l 1 2 3 4 5 6 7 8 9101112131415 16 17 1819 20 21 22 23 24 *
3 4 567 8 9 1011 12 13h4l18l18|17118[19 20|21 22}23 |24 |25}26 |27 [28| 32 33 34 35 236 37 A1 42 43 45 48 47 48 49 50 51 52 53 54 56 58 57 58 50 60 61 62 63 64 65 68 67 68 €9 70§71 72 713
o'l |o 94 HEERAERER
ofj2| 1Of | ’
o[a| |ol T
of4] |of 1
o|6| |0 0] q
ofe!l |of IS A
"] Jo ISA q
o[s| [of 1
ol STATE |11}
'] |o] C 127
11 lof E 1
2] ]d 137
13| |O] T
J+] Jo I 144
1{s] |O 1
16| |O| |
117] ol .
el ol Release the display station at which command key 7 was pressed.
1ls| o
20| |o|
©
0|
o K
o
0
o[1] lo ]
of2| |O '
ola| lof
Sl Tol [ Change the customer record.
s o L]
o[¢] loCUSTMAST T
ol7]| lo
o[¢] Jo 1 19
<[ Jo 8y
1{o]| |o| 9
1 o SITAT 11111
2o IFC 11/P
113} O 1
114] |o 1.2
1{8| |O 1
el o I 12/7H
117] loi
o T q
1] jo L |

Figure 6-12 (Part 9 of 10). Sample Program AR330R (Maintaining a Customer Master File)

Chapter 6. Using a WORKSTN File 6-79



x
[ i i Zero Balances X = Rem
O S g Space|  Skip Output Indicators Field Narne Commas ":; pri:' NoSign | CR | - Plutg;’;!
HH o v v 1 Ay |Y"Dme 151;0?-
g File::me HER 5 A'!‘d A’I"j EXCPT Name | | e e N ! o ::4: Eait | D
3 -
Line % Record Name = ; f : g |3 3 :'“""’" . n: ;:‘ 2 g ; Suppress
- alolo] & | < § S| outeut |5 -
OIR s 1 8 *AUTO £|<| Record @ Constant or Edit Word
Alnlo = z z Wi e Ol+ 1 2 3 456 7 8 9 101112131415 1617 1819 2021 2223 24 *
3 4 slel7 8 9 1011 12 13|1a15}16]17]18]19 20]21 22]23]24]|25]26 |27 |28] 29|30|31] 32 33 34 35 36 37|38]39§40 41 42 43]44]45 46 47 48 49 50 51 52 53 54 55 66 57 68 59 60 61 62 63 64 65 66 67 68 69 70]71 72 73 74
o|[1] |o|
o|2| |of
0|3
ol4] |o
0l5 O
ole Add the customer record. All fields in this record are written to initialize them properly.
(o]
°’| |9 L] ||
ofs| lol
ole| lof
1ol |of
11| |of L
12| lol &
113 10
14| lo 1@
el o ISTAT 111
116] |0 | 11
T o 115P|
18] |ol P i
1[e] lof 1214
2|0| ol
(o
0 1
0 1 1 P
T 14
0| P i
o] lo| C T
ol2{ |o| Vv
ol3| |of V! 1
0|4 o v
¢ Jo CRDT 174
ole (o] I 1
of7] lol 1
ol T
°/°] 19 T 19
o] Jo T 14
11| lo
]2 lo
113| O
14| lo
18| |of
116| |0
1[7] lo
T o Delete the customer record.
JONE 1]
219] [0 . & / i
l il | L i (]

Figure 6-12 (Part 10 of 10). Sample Program AR330R (Maintaining a Customer Master File)

6-80



AR935R (Requesting a Printout of Accounts Receivable)

Figure 6-13 shows sample program AR935R, which allows the person using
the display station to choose the type of accounts receivable information to

be printed by sample program AR936R, shown in Chapter 7.

The first display looks like this:

-

Print aged trial balance report.

Choose report option . . . . 1,2,3,4 *

1 = A1l customers.

2 = Customers with balances.

3 = Customers with balances over a certain amount.
4 = Customers with overdue balances.

Cmd? = End program

\

v,

The person enters a 1, 2, 3, or 4 to request a printed report for all
customers, for customers with balances, for customers with balances over
an amount that the person enters on the second display, or for customers

with overdue balances.

Chapter 6. Using a WORKSTN File
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If the person enters 3 on the first display, the second display is shown. The
second display looks like this:

( )

Print report for balances over what whole
dollar amount? . . . . . . . . .. ... .. $ .00

Cmd7 = End program Cmd3 = Choose a different report option

The information that the person enters is written to the display station
local data area (the data structure coded on line 07 of the input
specifications). The information in this local data area is read by program
AR936R, which prints the report requested.
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3 c
H £
3 HE § H
¢ g Number [£| § HANHEBE gl° < :.-f
sizeto |3} 5| Sizeto € int {2 R d HEHEEHEE a ki =
Line §c::\p?le gg Execute ‘g 615 3 :L:::::;é e 3 z ': E E f-_: . E Q -§- E g E, . § % g §
A IR HEHEAE R AR
H 8|3 & & |3|8la|z|& 2 gl=|2|2|2| 2|8 25|12 2|82 &]5|3|5)¢
3 4 516]7 8 9|10]11]12 13 14]15]16 17]1 21122] 23 24 25|26 40]41]142143144]145]46]47148]49|50|51]52 53 54 55|56]57|58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
of W[ [ ] [l I
File Type Mode of Processing File Addition/Unorder:
F File Designation Length of Key Field or s Extent Exit Number of Tracks
Endof Fite of Record Address Field 3 for DAM for Cylinder Overtl
Record Address Type | Z Name of Number of E:
Filename Seavence Type of File § Device SD:’::::’HC % Label Exit u"LTa:e_m
i o~ izati ] .
Line . §m o 5 Aaiionas Are S E Storage Index R':i'l':"
S S| Biock Record » S Overflow Indicator ‘g Condit
&8 [ @ = - e -U8
2 Sle| | 3] e | e el |SlS] [ Contmsation Line o VT
€ HEREC <= Location | | = =1 3|
& S|a |w|< External Record Name K Option Entry 3 P
3 4 51617 8 9 1011 12 13 14115]16]17]18J19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38]39/40 41 42 43 44 45 46 [47 48 49 50 51 52 [53(54 55 56 57 58 59 506!6253646566675809107]12"_7_
o[ e STN _ICP 25d || WORKBT
olsl IF TTT1 T | FTrrrrrrrrrrTrTTrrTren
ola] IF Name = AR935R
0|5 F
F . . .
o Function = Allows you to choose a type of aged trial balance report and passes that choice to HE
o7 F .
NAmE AR936R in the local data area.
L
of9 F .
ol e Input = Your choice of which type of report to print. The options are: T
- Ll
e 1 = All customers ]
olz| |F 2 = All customers with balances T
ol3| |F 3 = All customers with balances over the amount entered in field OVBAL
ols| (F 4 = All customers with overdue balances e
0|5 F
——
ols| [F Output = The following information is written to the local data area: L
0|7 F
o8| IF Position Information 1l
0|9 F .
1 = Report option A1
1jo] |F . . .
. 2-8 = OVBAL if option 3 is chosen -+
. 9 = C if command key 7 is pressed. This tells the procedure not to run AR936R. TT
02 F _‘—-
ola| |F Indicator Definition: 1T
of4f [F
14
ols| |F 01 = Record ID for format AR935D1 ans
ole| {F 02 = Record ID for format AR935D2 a1
ol7| |F 03 = Checks for a valid option Al
os| |F 04 = Checks for a valid option Al
°of] IF 05 = Conditions first-time processing mn
= Tur if option 3 is chosen a i r 41
1o IF 30 = Turns on if option 3 is chosen and displays format AR935RD2 o
F 99 = Turns on if the option chosen was not 1, 2, 3, or 4 and displays an error message 41
F KC = Command key 3. Displays format AR935RD1 again when format AR935RD2 has been |
ofz| |F .
AR displayed. —+
AR KG = Command key 7. Cancels the report request and ends the program. -+t
NERE i LR = Turns on when the last record is processed. The program goes to end of job. T
ofs| [r e A e o A T

Figure 6-13 (Part 1 of 4). Sample Program AR935R (Requesting a Printout of Accounts

Receivable)
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ETTTTrT Tt i et eI e Tt T T e T T i T iy TTTd

Runining This Program:

AR935R must be run before AR936R. To run both AR935R and AR936R, code the following

&

procedure:

// LOAD AR935R

- lolo|lojlojeiojec o
ojo|[w(~w|lojolalwlwn

// WORKSTN UNIT-?WS?, RESTORE-YES

// RUN

* IF COMMAND KEY 7 ISPRESSED IN AR935R, A NONBLANK CHARACTER

* ISPLACED IN POSITION 9 OF THE LOCAL DATA AREA AND AR936R

* ISNOT RUN.

// \FF ?7L'9,1?/ GOTO NOPRT

// LOAD AR936R

// FILE NAME-CUSTMAST

// RUN

// TAG NOPRT

~lololo|ojolololo
ololowf~joloajsalw]n

MM inininininiNninnjininfnianlin/n{w]lMm ninim

I 5 External Field Name Fieid
s Field Location Indicat
Filename S Record Identification Codes 5 g ndicators
- s : 2
|  Record Name w5 S ! 2 3 || From To |8 RPG e 2
(22 2l S |23
> 212E . j i § 8| FieldName | Z |E 2 3 Zero
Line g |z |28 1z 1 ls g9 Data Structure - 3 |22 & | e wi
S B =T in HE Position ?_- 13 g Position |2 e § Pasition |2 e § s;i’ 3 - £ £15E o Blank
s eislce el=is elx|=slS1I= 2 =3 - =
ety ANDéaé z2|ofo zlclo Z|SIS]a =] 1 Times Length |O S |28| &
3 4 sle}7 8 9 1011 y2lisfiafisli6]17]18}19 20§21 22 23 2425|2627 J28 29 30 31 35 36 37 38|39[40]41)42]43]44 45 a6 47148 49 50 5115253 54 55 56 57 58|59 60|61 62|53 64| 65 66{67 68|63 70|71 72 73 74
o'l IIWORKISITIN C [ l
o2 It OPITIIION
ofs] |r S 1 C
ol4 I
ols| |1 S ds
ole| [T
of7] |1
ols| |1
ol .. . .
I This is the local data area information passed from AR935R to AR936R.
1ol |1
1] |1
BEIN ¢
BEIN
JONE T
J0NE pPTI
116] |X 2 V
Tt q | |9 icMD
118 |I 1 q fl
119 |1

Figure 6-13 (Part 2 of 4). Sample Program AR935R (Requesting a Printout of Accounts
Receivable)
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Resulting

c N Indicators Result Field N
o Indicators
; - I l e Arithmetic
;‘5 g T { Plus IMinu:l Zero
§ 3 And  And Factor 1 Operation Factor 2 8|z| _ Compare Comments
Line és :~ Name Length | 3 1>71<2[1-2
gz 4[] _ . £ - |Lookup (Factor 2)is|
2|8 5|2 2 2 &12[Figh ] Low [Equal
3 a4 sle|7 slojoh2)13f1afi5{18|17]18 19 20 21 22 23 24 25 26 27 28 29 30 31 32|33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 48)49 50 51|52|53]54 55|56 57|58 59|60 61 62 63 64 65 66 67 68 60 70 71 72 73 M
of1 c
0|2 |c|
o3| |c
04 c - - -
ol e First-time logic to clear the local data area.
°1°] |9 L
QENCEINS VE] ¢ 5 3
ols| |c
ol9| |c| T
10| |c|
111 c
12| ¢
113 C . A
Tl e If command key 7 is pressed, move ‘C’ to field CMD 7, which is placed in the local data area.
1ls| lo |
el le SETOF 3799
] Je VE| ') CMDT
118 C "
18] |lc
2{0| |c|
C
c - - . . -
" If the option chosen is not 1, 2, 3, or 4, indicator 99 turns on to display an error message and allows T
c you to choose another option. 1T
c - 1
o1 c
ol2| |c|
03| |C] I Al ¢ 3
o4 I 1 A 4 b
o|s| lc b
o] e 4 T 499
of7] |e
ofe| |c
ofe| |c
10| [c|
111 ¢
12| | - - — - -
e If option 3 is chosen, indicator 30 turns on and displays format AR936RD2, which allows you to 1
T 1d enter the minimum balance for customers to be included in the report. T T
5] | || | | | ]
o] e q T] NEE 3
17| |o T iy

Figure 6-13 (Part 3 of 4).

Sample Program AR935R (Requesting a Printout of Accounts
Receivable)
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c o Indicators Result Field ;:::::?:
§__ | I - Arithmetic
=& 8 |z Plus JMinus] Zero
X3 And - And Factor 1 Operation Factor 2 8[| Compare Comments
Ure éj; Name Length :%»zl-z
E g @ - EIC |Lookup(Factor 2)is
HEHH 2 3 &|2[Wigh | Low [Faul
3 4 sle|7 s]ol1of1]12r13[ra]isf16]17]18 19 20 21 22 23 24 25 26 27 |28 28 30 31 32|33 34 35 38 37 38 39 40 41 42[43 44 45 48 47 48|49 50 &1 65|56 57|58 59]60 61 62 63 64 65 68 67 68 6 70 71 72 73 74
ofr| e
o2 |¢
o|3| |cl
ola |c
0 s c . . -
If option 1, 2, or 4 is chosen or if option 3 is chosen and a value is entered in OVBAL, display format T
ole| |c| Y ' ]
o7 |e AR935RD3 and go to end of job. If command key 7 is pressed, go to end of job. 17
4
o[8| ci [ ] [ |
o|s| |c
ol e 99
T e SET
Pl LT |

fry
o 0|§ i i Zero Balances X = Remove
3 Space| Skip Output Indicators . _
ES Field Name Commas o Print No Sign | CR Plus Sign 5.9=
=N o Yes Yes 1 Al g |YTDume User
§ Filename EJ& g é And And EXCPT Name End Yes No 2 s | x z-;::: Edit Defined
Bl e s =[rlS[% | Position No Yes 3 1 €Ll suppress
Line g ecord Name olele] ¢ | s el5| in . No No A ol wm
- alolo]| & | % 3 S| outur |5 -
olR 3 8 8 *AUTO £|<| Record |& Constant or Edit Word
AINID z z = w| ol ). 123456 78 91011121314151617 1819 20212223 24 *
3.4 5|6|7 8 9 1011 1213]14f15}18}17|18}19 20|21 22|23{24|25|26 |27 |28) 28| 30|31) 32 33 34 35 36 37]38]30)40 41 42 43]44[45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
of1] [o| 5!1-[
o[z ]9 99
o|3] |ol
of4 v ’
0{5
o 99 TION 1
6 5 \ 3 g
os Jo 99 C TION 1, .
oo q q [ ;
N
ofs| o] 94 N CMD7 1 ‘
¢
s
o[o] o q 71/ "NOT MANT PORT.
1{o] |O|
11 O . q .
12| |ol [
13| 1O . /
|
14 lo l
———t—1 t

Figure 6-13 (Part 4 of 4). Sample Program AR935R (Requesting a Printout of Accounts
Receivable)
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OE140R (Entering Orders from Customers)

Figure 6-14 shows sample program OE140R, which allows a person to enter
customer orders at a display station. The person enters a customer number
and an order number on the first display:

«\
Order Entry
Enter the customer number. .
Enter the order number . . . . .
Cmd7 = End program
§ pros y,

On the second display, he enters the item number and the quantity ordered.
When this information is entered, the program displays the item number,
‘the quantity ordered, a description of the item, the unit cost, and the total
cost for the quantity of that item ordered. Up to four items are displayed
on the same display:

4 )
Order Entry
Customer Number *»*##i¥« Order Number ****++
Name ~ *¥wwaaEw
Address *AraARARRRARARERERIRRARRS
* * %k t 2
Item No. Qty Description Price Amount
RERRRRAE  RRAARE  RAARRARAARAARRRARRAREAAAAANARE AhRAAATRRRS t 2]
dhkhhhhh  dkdhhd Rk *¥ * *
RhRRRARR  hhwhhhk AR RAAARAARRAERbhbbdhh it * hedek L2
ik Rhkkhhkhhhhkihihdhihidhd L 22 RRhhhhhhhhhd
Enter Item Number, . , **hiwaes
Enter Quantity . . . ., *¥¥ee*
\ Cmd2 = End of Order Rol1 = Roll through 1ine items y

Chapter 6. Using a WORKSTN File
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The *STATUS keyword for the file information data structure INFDS (line
25) and the exception/error-processing subroutine INFSR (line 67) allow the
person to use the Roll Up and Roll Down keys to display additional orders.

Figure 6-14 (Part 1 of 12).

6-88

H £ :
_ 3 o lels 5 3
M b1 P O 1 - O I ol < (812131218 5le (5 lel = [El8]s(E
i 8|S, o| ¥ |E|S|3[3|¢ g SEAHHEHHERENHBR R EHER
€ E|€ HERE HEH £ E R A M W TR H E R R
3 8|3 &l & |3 E|& H E W E N B S R R A Y P B - R PR
3 4 516 789!0"\2!3141515"_!!‘ 7!72237425?62728293031323334353537383_!1}04'4?434445 h1_7 19| 15253@ 57|58 59 60616263_6‘6566676869707!727374
of [ W ] 1] HERERRRRENN n
F Fiie Type Mude of Processing File Addition/Unordered
File Designation Length of Key Field or - Extent Exit Nurmber of Tracks
End of File of Record Address Field Q for DAM for Cylinder Overtiow
Record Address Type | N Name of Nurnber of Ex
Filename g o DypeolFie F Device gxsz"c % Label Exit g T; ied
] e Forma y Qreniaaton o K 3 Storage Index A
ine £ a = s
3 3| Block Hecord S|overtiow Indicator| 8 Condition
& S5 % Le:cmh u-::«n és Koy Fid | 2 - - uLus, |
A Slo 2 3 % x| Starting W Continuation Lines z
€ Sle oL = Location | | 2 3
H S EIM D External Record Name K Option Entry 2 &
3 4 51617 8 9 10111213 44 lssli6li7fia[10 20 21 22 23 24 26 26 27 28 30 3132 33 34,35 36 37 wauzu&ﬁxsAvwasg&szsaugﬁiggﬁﬂﬁg_tsﬁ 81 20173 72133 74
o PELITHASTIIC T BA T
ofs] [LTEMMSTRIIC 128 |128R | 1
oj+] IF T F 1 I
ofs| |r STN CP 500 WORKST]
ole| |F I_l 5 T
ol7| |F IN SlR
ols| |¢ 1
o8] ¥ Name = OE140R
10 F
F Function = Allows the user to enter customer orders.
F
of2 F N .
ST Input = The customer number and the order number are entered on display OE140RD1. The item
il e number and the quantity are entered on display OE140RD2. After the item number and
AEEE quantity have been entered, they are displayed with a description, price, and total price for
olel |F that item. The roll keys can be pressed to roll through the orders and make corrections.
ol Press command key 2 to have the order written to the file CUSTORDS. If the first array
F
ols| If entry is blank (no items entered), then no order is written to the file CUSTORDS. Press
ols| [F command key 7 on display OE140RD1 to end the program.
1]0 F
F Output = The order entered is written to the file CUSTORDS. The following records are written:
F
ol2| [F 1) Customer record
A L 2) Ship-to record
A 3) Line-item record (one for each line item entered)
e E L O T A

Sample Program OE140R (Entering Orders from Customers)
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Figure 6-14 (Part 2 of 12). Sample Program OE140R (Entering Orders from Customers)

Chapter 6. Using a WORKSTN File

oj2| |F . o P
T Te Indicator Definitions: h
-+
0)4 F
ofs| |¢ 01 = Record ID for the blank read for the WORKSTN file. T
ole] |F 02 = Record ID for format OE140RD1. 17
ol7| |F 03 = Record ID for format OE140RD2. 1]
o8| |F 04 = s turned on by the information subroutine, passes control to the beginning of detail A
ofs| {F calculations, and skips to the end of detail calculations. .
oL IF 11 = Turns off when no line items have been entered and is used to display array line one. L
F 12 = Turns off when only one item has been entered and is used to display array line two. R
- : 13 = Turns off when only two items have been entered and is used to display array line three. o
AR 14 = Turns off when only three items have been entered and is used to display array line four. .
ARE 20 = Used in subroutines UPINDX and DNINDX to determine when 1 is to be added to or T
NANPE subtracted from the array indexes A, B, C, and D. The indexes are not changed if | is less T
AREE than 4. T
ol7| |r 25 = Used in subroutines ROLLUP and ROLLDN to indicate that a roll cannot be done because |1
ols| [F the top or bottom of an array has been reached. T
ole| [F 60 = Turns on when the Roll Up key is pressed. T
10| |F 61 = Turns on when the Roll Down key is pressed. :j
F 70 = Used in the subroutine ADDORD to determine when all line items are written to the 1
Lt file CUSTORDS. R
ML 71 = Used in subroutine ADDORD to write the customer record and the ship-to record to the +
Si3LF file CUSTORDS for each order. .
i 90 = Error (The customer number entered on format OE140RD1 was blank. It cannot be blarik.) § 4
2 : : 91 = Error {The order number entered on format OE140RD1 was blank. It cannot be blank.} T
NERPE 92 = Error (The customer number entered on format OE140RD1 was not found in the file -+
AREE CUSTMAST.) T
NEEE 93 = Error (The item number entered on format OE140RD2 was blank. It cannot be blank.) T
ol IF 94 = Error (The quantity entered on format OE140RD2 was zero. |t cannot be zero.) ]
F 95 = Error (The item number entered on format OE140RD2 was not found in the file T
F ITEMMSTR.) 1]
ol2| |f 96 = Error (The operator tried to enter more than 98 items for one order on format OE140RD2.) '_m
ofs| |F 99 = Error indicator for formats (Turns on any time one of the error indicators 90-96 turns o) | | ;
o4 IF KB = Command key 2 writes the order placed in the file CUSTORDS. 1
05| IF KG = Command key 7 ends the program. .
o5 IF Roll Up = Used to roll forward through the line iteras. 4]
: : : Roll Down = Used to roll backwards through the line items. +1
ool I CEECE A e e e e
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2
: 3 : Running This Program:
04 F
ofs| |F To run this program, the file CUSTORDS must already have been created. Also code the
ole| |F following procedure:
0|7 F
olel IF // LOAD OE140R
o8| IF // FILE NAME-CUSTMAST
ML // FILE NAME-ITEMMSTR
£ // FILE NAME-CUSTORDS
HH // RUN L ‘
os| e e e e e e e e e

E Record Sequence of the Chaining File
Number
Number of the Chaining Field of Number gl T H P
. Table or Entries | of Length | |29 able or Length | | 218
Line | g To Filename Per Entries | of %|<| ArrayName | of gl Comments

s ] Array Name Rocord | Por Tapie | Entry | ; 8 (Alternating Entry | ; §

E From Filename or Array 3| E H Format) JlEl8

-]

8 HHE HHE
3456789'0l||2131416|6|7|9'920212223242526'2728291)£323313§|16373839404'424_3J 4546474849505152&255!5625659806'%63“35666768697071727374
opl e q4q | | ITEM- Y
of2| |e Al 99 !ﬂqq TILTY
olaf |E AlR
ofe| [e] | 99 3@ | SF 1P
ols| |E Y| I [
ole| [E 1 qlql 9 i I
ol7| |E °|h| | TIOTAL - 1
ofs] e L |

— t —— +—

Figure 6-14 (Part 3 of 12). Sample Program OE140R (Entering Orders from Customers)
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N External Field Name N
I 2 Field Location Field
Filename 3 Record Identification Codes 5 < Indicators
or > Zls | s
g|  Record Name ey gé ! 2 3 || From 10 |8 RPG 2legl 2
> 212z g g| FieldName | % | 2| 3 Zero
Line e <ol s s s 8 s & % 3 Data Structure &m Zal ge g Plus |Mi
S S STr .g _g § Position g g g Position E S g Position g g g E g o 5% g §6§ ] Blank
i alnlolZ18 | z|o|o z|S|o Z|S|o|alE|  n Times Length = o
34567B9IDH|2‘3|4|5|G|718'9202|22232‘2526277879303!3?333‘353637383940‘!47‘3“45%‘7“49505‘5253545556575359803‘6753“35561875!3?70"72737
ad
opl Jr TMAST] l [ ]
o2 Tr 1@ 1111
o T 112 11 1P
ofa| |T T S
ofs| Jx 1 q LT
ofs| |1 7 1 C
ol x T S 1 1
ofs| |1
ole| |1
Format OE140RD1
1lo| |T . .
1] X C
2] |I qP*
T Ir i 91
e |1
Tt Format OE140RD2
1ls| |T | 1
Wr 3 1 C
ML 3 @ LT 93
I0NE 11| [feaaT 4]
2fo| |1
I "
I Information data structure
1DST
I MOTAT STATUS
I I |
Cc ) Indicators Result Field Resulting
o Indicators
3. I ] . Arithmetic
g S|z [ Plus [Minus| Zero
A £z d And Factor 1 Operation Factor 2 gl% Compare Comments
) HEES Name Length |SISTSoT<2[1=2
Line |~|35 gl<
glEel] o o £ - [Lookup(Factor 2)is|
218 5|2 2 2 & |2 [Fon ] Low [Equsl
3‘567E9|0l||213|4|5|5|7|B|9102‘2223242525272829303132333‘3535373839‘041‘243“4545474849505| 55|56 57|58 59|60 61 62 63 64 65 66 67 68 €9 70 71 72 73 7
o[] | T T T T TTTTTHITTTITITTd
o|2| |c Initialize error indicators to off. I
0|3 C | l
o] [ T) 9596
ofs| |c| I
ofe| |c
of7| lci
ols| |c
oje| | If command key 2 was pressed on format OE140RD2, add the items to file CUSTORDS.
‘o] |c | L]
1111 ol K
2] Je | |

Figure 6-14 (Part 4 of 12). Sample Program OE140R (Entering Orders from Customers)
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c B Indicators Result Field :?J."c'ﬂﬁf,
3= I e Arithmetic
z8 And  And ! £ |z [Plus [Minud Zero
g _§ 5 Factor 1 Operation Factor 2 mg % Compare Comments
une |E15 & Name | Length |5 > <217}
§ 2o " . E [ [CookupiFactor 211
HEHE 2 2 - &2 [FonT Low [Eaua
3 4 51637 slojtol1tf121314|15[16[17§18 19 20 21 22 23 24 25 26 27 |28 29 30 31 3233 34 35 36 37 38 39 40 41 42)43 44 45 46 47 48|49 50 51 55]56 57|58 59|60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
T e EEENENEEENRENNNENENNENNERENRENRRNNNNRNERERNRRRNREE
o|2| |cl
ol3] el If command key 7 was pressed, go to the end of calculations and turn on LR. Indicator 04 is turned
ol4| |c on by the information subroutine to indicate that a roll key had been pressed and that detail output
ols| |c {| should be performed. If command key 2 had been pressed, skip over detail calculations.
0|6 c - -
of7| le 4
o8 C '
oo fe G T C
1o} |c
111 c
112] |Ci - -
13| | | If format OE140RD1 was read, indicator 02 is on. If field CUSNO or ORDNO is blank or zero,
4] |e display an error message. Note: Only one error message can be displayed at a time.
M ! ] : -
1[e| Ic| Y
117 le q 89\ qm
100E B il Q1
119} e
2fo| |cl
Cc
o If CUSNO and ORDNO were not blank or zero, check to see if the customer number is in the
cl | CUSTMAST file. If it is not found, display an error message.
C [ 1 I N lllJIIlsIII |
C T
-t ol MAS
ol2| |cl
o3l lc
ols] |c ) -
o5l To -1 If the customer number was valid, initialize the array index fields to display format OE140RD2.
ol LI | || | 1]
o|7} |cl -~ 2
ofe] e q - 2
ofs e N| -/ADD3 2
1lo] |C| -
111 |cf -
T e T @2INQS -| 1 2
B TR - 11213
14| |C] ‘ | \ l
T+ I

Figure 6-14 (Part 5 of 12). Sample Program OE140R (Entering Orders from Customers) .
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N Indicators Result Field R“:';iz."’s
c g” I I 2 ll\v?thrr:etxc
- 25| Plus {Minus| Zero
s S g And And Factor 1 Qperation Factor 2 3% c',:dmm,lez Comments
Line |2 '—;: Name Length | S 32 TS<z1-2
’ glEalT = ” £ | [Cookup(Factor 2)is
2138 5|2 2 2 &£ [High | Low [Equal
3 a4 5|67 sfof10[(11}12[13)4 5I6|718|9202172237425”6 l’ﬂzglﬁﬁv373.01435}61738394!‘414243“45‘6! 4849505!525354555657585960606163648565676839707!727374
o1 |c - -
o2 c If format OE140RD2 was read, indicator 03 is on. If field ITNBR or QTYOR is blank or zero,
of3| |c| display an error message. Note: Only one error message can be displayed at a time.
o4 C| [ ]
o[s| |c q
ofs| |ck ’
o|7] || [o qN qly
ofs| |c|
ole| |c|
1o} lc
1] ¢ Check to make sure the maximum number of lines has not been entered. If 98 orders have been
2] |e entered, the operator can enter no more. An error message is displayed.
e —— -
311G 11 L
14| |c] T C q q
el Ief 1] I3l 6 &EI% 99
178 |C
17 c
118! |c
el lc If ITNBR and QTYOR were not blank or zero, check to see if the item number is in the ITEMMSTR
2l0| |o file. If it is not found, display an error message.
c ) LI ) | | L
c 3N39 C éHITE ST, q
c 3| 915 T 9
C|
[
ST le -
ol2 |cl If the item number was valid, move the item number, the quantity ordered, the description, and the
of3] |c] price (obtained from file ITEMMSTR), and the total cost for the item (product of the quantity and
of4] |C the price) into arrays for display and for later output to CUSTORDS.
o5 e i L i
el e q 1
o|7| |¢ q 1
o8| | 99 VIE |LTIN J
o] Jo T51E Fi 1Y, .
'] Je 9 OVE, ITD'SIC \
Tl e NAq - TCE .
2] ¢ 9q 1C LT Q1Y \
'3 le 99| oV , ] T
114] |C] - TY,. [X
1[s| | !

Figure 6-14 (Part 6 of 12). Sample Program OE140R (Entering Orders from Customers)
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C |« Indicators Result Field il
L] £l o
g% And And Factor 1 Operation Factor 2 E g u‘cﬂ.l,::[. =2 Comments
Line ,§§¢. Name me23|>2|-2
L := | JLookup(Factor 2)i
.g 3 5‘ § § &2 pLo:mEqu-:
3 4 65617 8]9|10)11§12/13|1415)16)17{18 19 20 21 22 23 24 26 26 27 |28 29 30 31 32|33 34 35 36 37 38 39 40 41 42[43 44 45 46 47 48|49 50 51 55§56 57|58 59|60 61 62 63 64 65 66 67 68 6 70 71 72 73 74
o[ |e HERRERAEREREENENASRERERRRAREN HERRERN
ol2| Ic TP rrirrd T T T T T T TrTrrTrTrirTrTT 1T TTTTT7
ofa] |l Indicators 11 through 14 display up to four line items on the display.
ole] Jo EWE
ofs{ |c|
o Fu SR |
ol7| |c
ofs| |ci - H
ofs] |cl Add 1 to the index for A, B, C, and D if more than four items have been ordered. I
e
ol i VLI T ] Ll '
T e SRLPT
12| |c
113] |c
14| |C|
1s| |c] End of detail calculations.
116| |Ci |
17{ |c| G
/8] e Q
119 |c| T
2j0| |c|
C|
c X — .
| This is the information subroutine. Control comes directly to here when one of the roll keys is
c pressed. It allows the operator to press the roll keys and roll through the items already entered.
c __ S A
o1
02| | I
of3f | STIAT! C 1122
o« | TIWS . 111123 6
ols| lc
o[+ lelSR] l61 L
o] |d 4
o|s C| \IX TC ’ m
ofo[ e | i 1|

Figure 6-14 (Part 7 of 12). Sample Program OE140R (Entering Orders from Customers)
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Resulting

c o Indicators Result Field Indicators
3 ‘Arithmeti
< 8 Al.d A‘lu .§ £ { Plus ]n;inu:;;aro
§ s Factor 1 Operation Factor 2 10 Compare Comments
Line éq s Name Length E §
M " £ |- [Cookup(Factor 2|
§ ES 2 2 §| &2 Lo.v:quucl
3456709IOII|Z'3Ml5||u|l|u19202!1223242523272'29303'3233343530373839‘0‘14243“45%47‘849505‘ 56|56 57|68 59|60 61 62 63 64 65 63 67 68 69 70 71 72 73 N
o‘c A T —rrTr i rr 1717+ 7 7 7 i 77 77777 7T 7T 17T 1T T T T T rrrrr 1 11T rrT
ol2] lc ‘| When the Roll Up function key is pressed, this subroutine moves the content of the arrays (which
ofa| |c| | is two higher than what is displayed) into fields ITNBR and QTYOR so the operator can change
ola] |c] that item or get back to the top of the list.
°l5 Je |l ] Tl
e O-Lup
o[ Ic T H | 25
ols| |c |5 1
ofe| |C|
Tl e . T
T e - T, QTY|
1[2] |¢ [5 l
2l e ETIL
114 |c|
118| |c
16| |C|
117 C] y - -
1[e |c] When the Roll Down function key is pressed, this subroutine moves the bottom array element
1]} |c| displayed to fields ITNBR and QTYOR so the operator can change those fields.
210 c — - I - R
E<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>