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This book is intended to help you learn to use RPG to 
write programs that produce printed reports. The book 
is designed for people with no previous knowledge of 
computers and programming and for people who already 
know a programming language but who want to learn 
about report writing in RPG. 

After reading this book, you should not expect to be 
able to write complex RPG programs. You will be 
introduced to only a small part of RPG. Many important 
features in RPG are not discussed in this manual; they 
are discussed instead in the RPG reference manual for 
your system. However, this manual provides enough 
background knowledge so that you can readily learn
from reference manuals, classes, or IBM 
personnel-more detailed information that is required for 
writing programs for your system. 

For most systems the RPG programming language is 
called RPG II or RPG Ill. As the Roman numerals 
indicate, these two RPG products differ somewhat. 
However, the basic concepts of batch processing with 
program described files apply to both RPG II and RPG 
Ill. Therefore, this manual refers to the RPG 
programming language as simply RPG. Note that this 
manual does not discuss interactive processing or 
externally described files. 

How This Manual Is Organized 

The first chapter describes, in general terms, how a 
system operates and what you must do to run a 
program. The information in that chapter answers such 
questions as: 

• What are the parts of a data processing system? 

• What is a program? 

• What is a programming language? 

• What is an RPG program? 

• How is an RPG program run on a system? 

Preface 

The second chapter describes the RPG program cycle 
and the RPG specifications you must write to do a 
particular task. The material in that chapter provides a 
gradual development of concepts, from the simple to 
the more complex. Thus, it is important to read the 
material in sequence. Sample programs illustrate the 
concepts presented. 

The third chapter explains an RPG programmer's job 
more fully. It shows the things a programmer must do 
from the start of a sample program to its completion. 

RPG Coding Forms 

Following is a list of forms used to code and debug 
RPG programs. Contact your local IBM branch office to 
order any of these materials: 

• RPG Control and File Description Specifications, 
GX21-9092 

• RPG Input Specifications, GX21-9094 

• RPG Calculation Specifications, GX21-9093 

• RPG Output Specifications, GX21-9090 

• RPG Indicator Summary, GX21-9095 

• RPG Debugging Template, GX21-9129 

• Printer Spacing Chart, GX20-1816 

• Record Layout Form, GX20-1702 

• Disk File Layout Chart, GX21-9108 

• Printer /Display Layout, GX21-9174 

iii 
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Chapter 1. Basic Data Processing and Programming Concepts 

To some people, data processing seems complex and mysterious, and data 
processing machines seem even more so. Actually, data processing is logical 
and straightforward. There is no more mystery about it than about most 
familiar business activities. For example, the statement we receive from a 
department store, listing our charges and payments for the preceding month, is 
processed data. Data processing merely means performing a series of planned 
operations on data to achieve desired results. The machines are simply tools 
that handle the volume and repetition of data processing. 

PARTS OF A DATA PROCESSING SYSTEM 

All data processing systems include input devices, output devices, and a 
processing unit. 

Input Devices 

Input is the data to be processed. The devices used for getting that data into 
the system include card readers, magnetic tape units, magnetic disk units, 
diskette storage devices, and work station keyboards. Information about the 
input devices applicable to your system is in the RPG reference manual for 
your system. 

Output Devices 

Output is the processed data in usable form. The devices that produce the 
output include printers, card punches, magnetic tape units, magnetic disk units, 
diskette storage devices, and work station display screens. Information about 
the output devices applicable to your system is in the RPG reference manual 
for your system. Because this manual deals only with report writing in RPG, 
we refer only to printed output. 

Processing Unit 

The main part of a data processing system is the processing unit. The 
processing unit controls the operation of the system, performs the 
arithmetic/logic functions, and contains the system's memory area, called 
storage. Storage holds the data and the instructions that tell the system how 
to process the data. Storage capacity is measured in bytes, K-bytes, or 
megabytes. A byte is the representation of one character. One K-byte is 1024 
bytes (1024 = 210). A system that has 32 768 bytes of storage is called a 32-K 
system. A megabyte is one million bytes. Thus, 8.6 megabytes are 8 600 000 
bytes. 

Basic Data Processing and Programming Concepts 
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PROGRAMS AND PROGRAMMING LANGUAGES 

By itself, the system cannot know how it should process your data. Therefore, 
whenever you want the system to process data, you must tell it: 

• When to read each item of data to be processed 

• What form the data will be in 

• Where in the system the data is stored 

• What calculations to perform on the data 

• What form the calculated results will be in 

• How to record the results for further use 

In short, a data processing system requires a set of instructions that describe 
the data and that identify each successive step of processing to be performed 
on the data. These instructions are called a program. 

To communicate with the system, you must use the system's language, or one 
that can be translated into that language. The system's language is called 
machine language. It consists of letters, numbers, and symbols that, when 
properly arranged, have a specific meaning to the system and that, when 
interpreted by the system, cause it to perform a desired function. 

Because machine language is so very different from our own language, it is 
extremely difficult to use it to write a program. For this reason, programming 
languages have been created. A programming language allows the programmer 
to use familiar words and symbols to write instructions. 

The RPG programming language is composed of letters, numbers, and symbols 
that you put together to form an instruction. When creating instructions in the 
RPG language, you must follow certain rules just as you would when 
constructing a sentence in English. You will learn about these rules in Chapter 
2 of this manual. 

The set of instructions you write is called a source program. This source 
program is translated, by a program called the compiler, into a 
machine language program called the object program. The data processing 
system uses the object program to process data. In fact, the system can use 
it over and over to process several sets of data. 

Source Programs 

The instructions you write for any program must describe the Input, processing, 
and output requirements of the program. For example, one instruction might 
direct the system to read an input record, another might tell the system to add 
two numbers, and another might tell the system to print a line on the printer. 
Because not all programs are the same, you provide a different set of 
instructions for each program. 



To write the instructions, you fill out RPG specification forms (see Figure 1 ). 
These forms have been specially designed to help you write instructions 
according to the rules of RPG language. The act of writing instructions on 
these forms is called coding; the entries you make on the forms are called 
specifications. 

RPG OUTPUT SPECIFICATIONS 
IBM International Business Machines Corporation 

GX21-9090 UM/050. 
Printed in U.S.A. 

Program 

Programmer Date 

Keying 

Instruction 

Graphic 

Key 

Card Electro Number 

RPG CALCULATION SPECIFICATIONS 

1 2 75 76 77 78 79 80 

Page rn of - ~~~;~:Cation I I I I I I I 

IBM International Business Machines Corporation 

GX21 ·9093 UM/050" 
Printed in U.S.A. 

Program 

Programmer Date 

Keying 

Instruction 

Graphic Card Electro Number 

Key 

RPG INPUT SPECIFICATIONS 

1 2 

Page[Oof_ 

75 76 77 78 79 80 

~~~;~f:ation I I I I I i I 

IBM International Business Machines Corporation 

GX21 ·9094 UM/050" 
Printed in U.S.A. 

Program 

Programmer Date 

Keying 

Instruction 

Graphic 

Key 

Card Electro Number 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 

1 2 

Page[Oof_ 

75 76 77 78 79 80 

~~~;~f:ation I I I I I I I 

IBM International Business Mac:h1nes Corpar1t1on 

GX21-9092 UM/050" 
Printed in U.S.A. 

Program 

Programmer 

F 
~ 

Filename 

75 76 77 78 79 BO 

Date 

Keying 
Instruction 

Graphic 

1 Key 

Card Electr.o Number 

~~~;~t:.i,on I l i : i I 

Control Specifications 
For the valid entries for a system, refer to the RPG reference mariual for that system. 

File Description Specifications 
For the valid entries for a system, refer to the RPG reference rri1.11n1al 101 that ~v11t~m. 

End of File 

File Type Modi;! of ProcesSl!l\.l 1 
~~r~g;~O~tfj ~~J~l:~~lc~1~tld ~ 

z Name of Reconl Addro>S Tyµo ...J I Symbolic Ui 
Sequence Type of .File w Device Device - Label Exit 

File Format N Organization or ~ ~ e ~ Additional Area § 

File Designation 
Extent Exit 
for DAM 

Storage I nclcx 

a ~ Block Record ~ t: Overf~low lncl1~a1or ~ I 
~ ~ ~ Length Length a: ~ ~ ~t~~ti~~ld ,E Cont<nuat1on Lines 

~ ~ f? U:- ~ <C :::: Location O Entry 
g Ci:: w < External Record Name ption 

F1lt! A111lttum/Urm1tlt•rt•d 

Numh~r of Tr..tck1i 
for Cyl1mler Qv1;1!llow 

NlJmber tlf Ex11•1111i 

T..ipt! 

Rt!Wllld 

~ 
Condition 
Ul·UB, 
UC ,-:.-....i 

.,, ................. y, Y ".~ .. ,,, .. r,,,, y u,, .. ., .. "Tff .. _E;·~, ~ ·,·,"f~·F· T · · .. · · ·,, "

1

",, 

l t- j 

! t t -
l +~ 

f.'.'-'~++-+-+-4--l--+-+-+++-+---+---++-+-H-+---+t--~--1-~--,,---------t-----L++1-+-
-+-H-+--t---'-!--+--+--+--H---t---t----+----1-1-rM----+---;----r---------t--------t-----+----,,-------t-t+---t t . t . 

F ~ ±·---_t------ ~ 
ll LL Ol 69 89 L9 99 99 "9 [9 Z9 19 09 9!i es l'.i 9S Sl!il K cs lS LS OS 6tr St LV 9V St' ""(ti' lP LP OP 6£ 8£ lE 9£ S( pt t( l( Lt Ot 6l Bl a 9l Sl l>'C: £l ll ll Ol 6l Sl l L 9i SL t'L El ll LL 0 ~ 

Notes: 

1

1 
r 

l - l ~ 
6 8 t 9 c; ~ E l 

1. The specification forms shown in this manual are used for RPG programs on several IBM systems. However, not all column headings refer to 
valid entries in those positions for all systems. Refer to the RPG reference manual for your system to determine which entries are valid for 
your system. 

2. Column headings on other versions of these forms may vary slightly from those shown in this manual. 

Figure 1. RPG Specifications Forms 
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To describe the input, processing, and output requirements of your program, 
you supply information on each form. For example, you have to describe your 
input data and specify what device (such as a disk unit) will read it. You also 
have to describe how the input data is to be processed. This includes 
specifying what type of operations (such as add or subtract) must be 
performed on the data. Finally, you have to specify what kind of output you 
want (such as a printed report), what information must be included in the 
output, and how that information should be arranged. 

After you have coded the specifications forms, the next step is to get the 
coded information into the system. The system cannot read the coded forms, 
so you must put the specifications into a format that the system can read. 
Depending on your system, you key the specifications onto a diskette, into 
punched cards, or directly into the system. 

Translating Source Programs into Object Programs 

As we said earlier, the system understands only machine language. It cannot 
use a coded program (written in a programming language like RPG) directly. 
Any program you write in RPG must be translated into machine language. The 
translator is a program called a compiler. The RPG Compiler program is 
available from IBM. 

The compiler translates your RPG specifications (source program) into machine 
language (object program). The translating it does is called compilation. 
Essentially, the compiler performs three functions during compilation: 

• It determines what machine instructions the system needs in order to 
perform the job described by your RPG specifications. 

• It translates your RPG specifications into a machine language program. 

• It assigns storage locations to program instructions and data. 



Summary 

Figure 2 illustrates the steps you must go through to produce a report when 

you use RPG. 

Output 

·calculation 

Input 

Controi' 
and File 
Description 

Figure 2 (Part 1of2). Steps in RPG Data Processing 

CD Determine the requirements of your program. 
Define the input and printed output. Also 
decide what processing must be done in 
order to get the proper results. 

0 Write the source program on the RPG 
specification forms. 

Basic Data Processing and Programming Concepts 5 
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(D Key the source program on cards, 
disk, or diskette. 

(D The source program in punched 
cards, diskette, or disk is read 
into the system. 

Compiler program on disk 

System 
Processing 
Unit Storage 

Compiler Program 

Source Program 

© The compiler program, read from 
disk into storage, translates the 
source program into an object 
program. 

I 

Keyboard 

I 
~ 
I c;> I 

I 

I I Object program in 
Object program L _ _ _ __ ~ punched cards or 

on disk on diskette. 

(D From disk, diskette, or cards, 
the object program is read 
into the system. 

System 
Processing 
Unit Storage 

Object Program 

Input 

Data files 

Data 

Q) The object program processes the 
data specified by the RPG program 
and produces the desired result.-

Figure 2 (Part 2 of 2). Steps in RPG Data Processing 

Output 

Printed report 



Part 

DATA PROCESSING TERMS AND PROGRAMMING AIDS 

Data Processing Terms 

The basic unit of organized data is the record. A record can be defined as a 
group of related data items treated as a unit. The system reads and processes 
data one record at a· time. A sequence of records containing the same kind of 
information is called a file. Within a record, each data item is called a field. 
Fields vary in length, depending on the number of characters each data item 
contains. For example, the field for a customer's name would be longer than 
the field for a date. Fields can be alphabetic (for example, a name field), 
numeric (for example, a credit limit field), or character (for example, an 
address field). Figure 3 illustrates the meaning of the terms· field, record, and 
file. 

Field: An area in a record reserved 
and used for a particular item of data .. 

Record: A group of related fields. 

File: A group of related records. 
I 

Record 

\ I 
i---------' 

Name City State Zip 

Unit of ' .. ' . 
I 

Number Description Price Measure 
Quantity 
in Stock 

'' . ... . .. ·.· 
I t I 

· .. 
I I 

I 

Fields 

Record-----.. 
(A record 
on a printed 
report is 
commonly 
called a 
line.) 

Figure 3. Basic Data Processing Terms 

Date 

07/11 
07/11 
07/11 

File (Printed Report) · 
Fields 

Accounts Receivable Register 

Cu st Cust Name Invoice Invoice 
No No Amount 

7560 Allstons 06340 $ 44.32 
7632 Village Shop 06341 148.39 
8392 Ray's Repair 06342 4.28 
~. 

Fields 

Card 
File 

Record 
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Programming Aids 

Figures 4 and 5 are examples of some forms to use when you prepare to write 
a program. 

INTERNATIONAL BUSINESS MACHINES CORPORATION 

PROPORTIONAL RECORD LAYOUT FORI\ 

Application Type of Records ITEM TRflNSRC.JION AfCOfW 

I I I I I 1 I I I I. I I I I 1 I I I I I I I I I I I I I I. I I I I I I I. 

The record layout form shows what records in a file look like. This form is filled out at 
the time a file is designed. It shows what fields are in the record CD and the exact loca
tion and length of each field 0 . It may also show the names you use in your program 

to refer to each field 0 . 

There are different record layout forms for disk, 80-column cards, 96-column cards, and 
tape. The form shown above is one of the forms that can be used for disks. 

1D 1E 22 23 

29 30 34 35 

*Two numbering arrangements, each in hexadecimal and decimal notation, are shown. Select the arrangement and notation used by checking the appropriate box to the left. 

tThe number of forms per pad may vary slightly. 

Figure 4. Record Layout Form 

8 

36 37 

54 55 
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The printer spacing chart indicates what a printed report should look like by showing 
what information is included in the report and how that information is organized. It 
shows: 

CD What types of lines (heading, detail, total) to print 
CD What spacing is required between lines 
0 What information to include in the lines 
©The exact location of that information (the numbers at the top and bottom of the 

form correspond to print positions on the printer) 
Q) The positions in which data is to be printed (Xs mark these positions) 
© The field names used in your program 
Q) The punctuation to be used 

(You could also use the Printer/Display Layout Form, GX21-9174, to show the format of 
a printed report.) 
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Figure 5. Printer Spacing Chart 
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Chapter 2. RPG Programming Language 

RPG Program Cycle 

When a system processes data, it must do the processing in a particular order. 
This logical order for the processing is supplied by the RPG compiler and by 
your coding. 

The logic the compiler supplies is called a program cycle (see Figure 6). The 
object program goes through this cycle of operations every time a record is 
processed. Depending on your specifications, the object program may or may 
not use a particular operation in the cycle. However, the program still goes 
through the complete program cycle every time. Because one program cycle is 
needed for each record read, many program cycles are required for every 
program. 

It is important that you know the order of the operations in the RPG program 
cycle. This knowledge enables you to write specifications that use the cycle 
correctly. By knowing the order in which the operations in the cycle are 
performed, you can organize your program efficiently and save yourself 
unnecessary coding. 

This chapter explains the operations in the RPG program cycle a few at a time. 
You will learn: 

• Which operations are used for a particular function. 

• Which RPG specifications you must write to use the function. 

RPG Programming Language 11 
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Perform detail 
caicuiations. 
Set resulting 
indicators. 

Move data from record selected at 
honinninn nf rvrlo in1"n nrnroc:cinn .aro.a 
--:J·•···~··;:J' -· -1-·- ···--- .-·----···;::»' -·--· 
Set field indicators. 

If overflow indicator is on, do 
overflow operations and set 
overflow indicator off. 

If LR indicator is on, end of 
program has been reached. 

Perform total output operations. 
If overflow line has been reached, 
set on overflow indicator. 

Notes: 

START 

Program 
Cycle 

Perform heading 
operations. 
Perform detail 

If overflow line 
has been reached, 
set on overflow 
indicator. 

level indicators. 
Set off record 
identifying indicators. 

Read a record. 

If last record, set on 
control level and LR 

1. The program cycle shown gives the general order of the operations. This cycle may 
vary slightly from the detailed cycle discussed in the reference manual applicable to 
your system. 

2. You do not need to memorize the program cycle. The cycle is shown at this time only 
to give you an idea of the cycle of the operations. The operations will be discussed in 
greater detail later. 

Figure 6. Program Cycle 



Writing Specifications for Input and Output Operations 

One of the simplest programs you can write is one that reads information from 
an input record, such as a card, and then writes that same information in the 
form of a printed report. 

Program Cycle Operations 

This simple program uses only the three most basic operations in the RPG 
program cycle. Figure 7 shows these operations. 

Notice that two operations conce~n the basic requirements of a program: input 
(read a record) and output (detail output). The third operation is the movement 
of data inside the system. 

beginning of cycle into processing area. 

START 

Program 
Cycle 

Figure 7. Three Basic Operations in the RPG Program Cycle 
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Data read by an input device must be transferred to the system's processing 
unit before it can be used. Moving data is a mandatory operation for every 
program. Because this operation is mandatory and is done exactly the same 
for every program, the compiler can supply instructions to do it. 

When the program is executed, the program cycle is repeated over and over. 
All three operations are used for every record in the input file. The term detail 
output in the cycle operation means output operations that are performed for 
every input record. 

It may seem strange that detail output comes before a record is read. This 
occurs, however, so that headings can be printed on a report. If a program 
does not print headings, no information is printed during the first cycle. 

To use these cycle operations properly, your specifications must describe the 
records in the input file and specify how the output records should be created. 
You must also indicate what devices are used in the program. 



Program 

Programmer 

DESCRIBING THE FILES 

The File Description SpeCifications form is used to describe all the files used 
by your program. Thi~ \description includes the name of the file, the device 
used with the file, and information on how the file is to be used. You describe 
the files by filling out the indicated positions on the bottom half of the form. 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21-9092 UM/050" 
Printed in U.S.A. 

75 76 77 78 79 80 

Date 

Keying 
Instruction 

Graphic 

Key 

C.rd Electco Number 1 2 

Page[]Joi _ ~z~;~f:ation I I I I I I I 
Control Specifications 

For the valid entries for a system, refer to the RPG reference manual for that system. 

ti i g 
~ £ c (35 a ~ 

Size to ~ ~ Size to ~ ~fu;~; c: Reserved ~ ~ ~ d ~ ~ H .§ S 
Line 2 Compile ~ ~ Execute "O i 1, I Positions i _i "O I 1i =-~ no l .. !,, H .. -lo ~ ho I B I 

lLEo~ ~·~-- l ~: a; m .... ~ e>~~-.... .-- _ _, -..:J-'-
O.-t Ca:: u .£a: ~ a: ci),.....!:u..o..za:1-cnu..u..a:Zu.tncnUl-

3 • 5 6 1 a 9 10 11 n 13 1.; 15 16 11 10 19 20 21 22 ~3 2• 25 26 21 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 s:i 54 55 ss 57 58 59 so 61 62 63 64 65 66 67 68 69 10 11 12 13 14 

o}l H 11 11 i ]l JJJ]JI]]] J l 1111111111111111 

F 
1--

Line 

3 4 

0 2 

0 3 

0 4 

0 5 

.o 9 

1 0 

l 

~ 
I-

~ 
5 6 

F 

F 

F 

F 

File Description Specifications 
For the valid entries for a system, refer to the RPG reference manual for that system. 

File Type Mode of Processing 

~ 
z Name of 

Record Address Type ;;; Symbolic en Label Exit 

Type of File c: Device ' Device-'-~ 
File Format N Organization or 8 .... 

File Designation Length of Key Field or 
of Record Address Field 

End of File 

Sequence 

Extent Exit 

for DAM 

Storage 1 ndex 
w o Additional Area ~ 

~ ':! Block Record 1!: ~ Overflow Indicator ~ 
- ~ Length Length ~I " o I Key Field I';( ~------''-------..! 

!': ?_: I~ 1 !!:. x Starting w Continuation Lines 
~ o ~ -l I """ <t: ::::: Location ::l 

~ w <: External Record Name S,:: ~ Option Entry ~ 

File Addition/Unordered 

Number of Tracks 

for Cylinder Overflow 

Number of Extents 

Tape 

~ 
File 
C.Ondition 
U1-U8, 

2 
UC~ 

~ 
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 ~36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53(~ 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

I 
Name 
of file 

~·N N-..i I : ' ~ : ! i"'I T 1 "\. I ~ i ! L:S. I N ' 

H-~ 
H-[ 

~ I J~ I ~ "'l I T 1'l.T 
~I I 11 ~ i :1 ~ l R l 

l ! 

I T 

l I l 
1 j1 1 

J 1 l 
lL IL Ill 69 89 L9 99 S9 "9 &9 Z9 19 09 6S 85 .LS 9S 9S l>S £S ZS IS OS 6t St Lt 9t St ti> £t Zt It Ot 61: 8£ Lt 9£ St ti: ££ Z£ Lt 0£ 61: Ill Ll 9Z SZ tZ £Z ZZ IZ OZ 61 SL LI 91 SI ti £1 ZL LL OL 6 8 L 9 S t £ Z I 

You must describe, on a separate line, every file used in your program. Many 
simple programs require only one input file and one output file. In the first 
programs we discuss, therefore, we use only one input file and one output file. 
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File Names 

Every file used in a program must be named. The name provides you and the 
compiler a means of identifying the file. During compilation, the compiler 
associates the file name with other characteristics of the file. Thus, you can 
refer to that file by name throughout your program, and the compiler knows 
exactly which file you are referring to. 

However, the compiier recognizes fiie names oniy if they conform to these 
rules: 

• A file name must be from 1 to 8 characters long. 

• The first character of a file name must be alphabetic. The remaining 
characters in the name can be either alphabetic or numeric. 

• Blanks must not appear between characters in the file name. 

• No two files used in the same program can have the same name. (Because 
some RPG compilers use only the first 7 characters of an 8-character file 
name, be certain, when using these systems, to make the first 7 characters 
unique; for example, use TRANSACT and TRANFILE, not TRANFILA and 
TRAN Fl LB.) 

• The file name must begin in position 7 on the specifications form. 

Valid file name. 
Invalid file name. Name must start in position 7. 
Invalid file name. A blank must not be used between characters. 

h+"!+rl-4'-::::f-O-t'---t-=i-F-f-f1'1t1+ci&'.,.- Valid file name. 
Valid file name. 
Invalid file name. The first character of the name must be 
an alphabetic character. 

It is a good practice to assign meaningful file names. Meaningful names 
indicate something about the file, such as the type of records in the file or the 
use of the file. Because file names can be no longer than 8 characters, 
abbreviations may be necessary. But these, too, can be meaningful. For 
example, the abbreviation CUSTCHG might be assigned to an input file 
consisting of records for all customers having charge accounts. 



Device Designation 

You must also specify which devices your program uses for input and output. 
The ones you use, of course, depend on the system you have, the devices you 
have, and your program. 

To indicate the device used for the file you named, enter the RPG code name 
for that device in positions 40 through 46. The name must begin in position 
40. 

Note: The examples in this manual use shading in the device name positions 
rather than actual RPG code names for devices because code names differ for 
each system. The RPG reference manual for your system tells you which code 
names are applicable. 

During compilation, the compiler associates the file name with the device 
name. When you use the same file name in the rest of your program, the 
system knows which device to use. 

File Use 

You must also describe how each file and its associated device is used in a 
program. Files can be used as either input or output. (Files with other uses are 
not discussed in this manual.) If records are read from a file, the file is an 
input file. If a new file is created during the program, the new file is an output 
file. Printed reports are the only output files discussed in this manual. 

You specify file use by placing either an I (input) or 0 (output) in position 15: 

Input File 

File Designation 

Position 16 is used to explain more about the use of input files. In this manual 
we are discussing the use of only one type of input file, the primary file. For 
this, you place a P in position 16. Designating a file as a primary file in an 
RPG program indicates that the RPG program cycle supplies some of the 
program logic. For more information on primary file and other types of input 
files, see the RPG reference manual for your system. 
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File Format 

Position 19 is used to identify the format of records in the file and to indicate 
whether the records are defined in the RPG source program (on input and 
output specifications) or defined externally. This manual discusses only 
fixed-length program described records, which require an F in position 19. For 
information on other entries, see the RPG reference manual for your system. 

Record Size 

When describing files, you must specify the length (in characters) of records in 
the file. Record length. is entered in positions 24 through 27. Enter the length 
so the last digit is in position 27: 



The record length specification does two things: 

• It tells the compiler how much storage space to set aside for a record (input 
or output). 

• It specifies how many characters must be read to get a complete input 
record. 

Record size for card files is easy to determine. It is either 80 or 96, depending 
on the size of cards you have. Maybe not all your cards have information in all 
columns, but all columns must be read to get an entire record. Blanks are 
placed in storage positions corresponding to unpunched card columns. 

The size of records Oines) on the printer is also easy to determine. Printed 
records are limited by the size of your printer (the number of print positions in 
a line). 

You may, if you wish, specify a record size smaller than actual printer size. If 
you do this, make certain that none of the lines to be printed are longer than 
the length you specify; otherwise the RPG compiler will give you an error 
message that requires that the program be corrected and recompiled. 

Records on other files, such as disk, can be any size. The maximum size ·is 
limited only by the capability of the device. When you use one of these files 
for a program, make sure you enter the correct record size; that is, enter the 
one established at the time the file was created. 

Other information may be required to describe how the input file is stored on 
the specific device in positions 29 through 38. See the RPG reference manual 
for your system for these entries. 
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DESCRIBING INPUT RECORDS 

Besides describing files, you must describe the records in each file. The 
compiler needs this information to create an object program that will read 
records properly. Input records are described on the Input Specifications form. 
A description of the record in a file includes the name of the file containing the 
record, the name of each field in the record, and where each field is located in 
the record. To describe fields and data in the record, fill in the indicated 
postions: 

RPG INPUT SPECIFICATIONS II~ International Business Machines Corpora11on 
~ 1 2 

GX21·9094 UM/050" 
Printed in U.S.A. 

75 76 77 78 79 80 J Keying 1 1 Card Electro Number J Program Graphic 
PageDJof ~~~~~ation I I I I I I I Date } Instruction Key 1 1 Programmer 

I 

I i 1~- External Field Name Field r l Field Location 
Indicators 

t--- Filename ~ :g Record Identification Codes 

~ 
c: 
0 

Line 

3 4 5 

0 1 

0 2 

0 3 
f--+--! 
0 4 

r--+-
0 5 

t-t-
0 6 

0 7 i 

o sT 
0 9 ! 

1 0 

111 I 
1 ! 2 ! 
1 131 
1 4 

1 5 

1Js. 

1 7 

20 

or ";en 0 

Record Name i c: 0 1 2 3 c: ...J ~ ~is :;_m _;_o 
0 RPG :2-C !. ~ ~ ~ £~ ~ ~ ~.· Field Name Zero 

E :E. - ! - fl - ~ J!a: IZData~re 
j 'J 

...... 
~ Plus Minus or 

.f ~ Pos1t1on ~ ~ ~ Pos1t1on ~ e, ~ Pos1t1on ~ e_ ~ ~ti e u Data 

~ ~ 
g ,, Blank 

- Nm ~~5 ~ p! 
;; 

Struet\l'e il ~ u ti ~06 a: ~ 
u:: 

Namt pa 29 30 31 32 33 34 li1~ 
Length 

6 7 8 9 10 1 12 13 14 15 16 19 20 21 22 23 24 25 26 27 35 36 37 38 39 40 41 47 48 49 5u 51 5 2 53 54 55 56 57 58 ~ 62 63 64 65 66 67 68 69 70 

I I I 71/ R 
I ,1 l i ! ~v l I' hJ 

l 
[L• JS: 

Name of input file T T Location of each i i I ! Names of fields 
containing records I TT I field in the record 11 in record 
you are describing IJ ! 
I ! I I I I 
I 111 IJ 
I !Tl: IT 
I I i 
I 

I ; I 
I i JI 
I I I 

I 

I 

I ! 

IT Il T ! I Type of data [ l i ! (character or ll i i I 
! 

j I i numeric) in l I ; 

I I I each field ! 
I II ! i T T I n I I I I 

i 

l 
1 I 

l I 

To help in describing input records, you can use the record layout form 
described in Chapter 1. That form shows the location and length of all fields in 
the record. 

71 72 73 74 

1 
l 
·++-it 
H-

I 

i 



File Names 

To tell the compiler which records you are describing, enter in positions 7 
through 14 the name of the file containing the records. The name must be the 
same (and spelled exactly the same) as the one you assigned to the input file 
on the File Description Specifications form: 

II"' intern1tioMI Business MKhines Corpor•t1on 
RPG INPUT SPECIFICATIONS 

Pr,...:; S+oc.x Tro..l\!to..e.\-1°" ~91•Te.r I Keying Graphic I I I I 1 l I Card Electro Number ] 

1 2 

Proirammer Jo\\~ Doe I Date l/1 o/ - - l lnstruetion Key l l l I l 
Page[] 

I ,n j External Field Name ITT JT I 
i-----. Filename Record Identification Codes ] File Description Specifications 

or 
Record Name i 

F File Type 

' 
Mode of Processing 

0. 

?: File Designation Length of Key Field or 
Line e 

,_____, 
of Record Address Field 

of End of File 
Data ~ 

Record Address Type ...J 

Filename Sequence w Device 
~am 

A N Type of File 
3 4 5 1 .. 13 14 15 File Format ~ Organization or 8 
0 1 iT RA ... !, I~ 

Line u. 

~ ""* l r;tioo•-' 0 I-+-' !. 0;:: 
Record ~ ~ Overflow Indicator"§ 

0 2 - k.. ?: 0 cc !!! length length ;;:~ ~~ =>CJ 5: 0: 

0 3 -~ E 0 
::J ~ ~ ~~~r~n w I ~ g~ w< External Record Name 

3.. ..:·· 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 JS 36 37 38 39 40,41 42l43T4
1

45f6' 

0H~lrrlRT1rTNklT T II1P Fll JIIT ~](J I IIll 11 l_, j I 

oH I T'·"r·1 TT ll ll I 1 l1 I III r 1 i I ' i I 
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Field Names 

To identify individual fields in the record, you must give each field a unique 
name. From information you placed on the File Description Specifications form 
the compiler determines the size of the storage area for each input record. The 
field names you supply on the Input Specifications form tell the compiler to 
divide this storage area into smaller sections so each can be addressed 
separately. 

The rules for forming field names are as follows: 

• The field name must be from 1 to 6 characters long. 

• The first character must be alphabetic. Remaining characters can be either 
alphabetic or numeric. 

• Blanks must not be placed between characters in a field name. 

• The field name must begin in position 53 on the Input Specifications form. 

RPG 
Field Name 

· - Invalid field name. A blank cannot be used between characters in the name. 
' - Invalid field name. A field name can be no longer than 6 characters . 

.. ]-Valid field name. 

. . ·+:::::~ 
- Invalid field name. The name must start with an alphabetic character . 



I .....___ 

I 

It is a good practice to assign meaningful field names. For example, a field 
containing customer numbers would be more meaningful if it were called 
CUSTNO rather than FIELDA. CUSTNO indicates something about the data in 
the field. 

Enter field names one line below the file name, using a separate line for each 
field: 

. 1 2 3 4]5Js]1J.a~o 11J12HJ:14 15 1s 11 1a]1s]2ij21 22 23 24 25 26_I2fizij2s 30 31}32133134]35 36 313a]39J:40}4U4243 44 45]46T41l4aT49 solJ,1 52 53154 s5f56T5il58l59! 

~ . T l 
Filename ~ or ., 

B. Record Name j 

. ..: Ex~eld Name· 7ield 
~ Field Location 
~ Record ldentifi~Codes _§_,..:. g In cators 

j:g :s: r; 0 

(: 

Line .~ 1--...... ..---.....--+-.,...j 

S~re ~ 

:5 ~ 
1 2 ~ i From To ; Fiel~p;ame 1 j j ~ 

''* \\.... ;;i ~ !l "-u.. o Zero 
;2 • _ l!! _ l!! -1 ~ ~ a: Data Structure ;;; - !!' !!' ~ ~, Minus or 
-g Position ~ O ~ Position ~ E!. ~ Position ~ E!.I i!~ ~ ~ ~ ~ .., Blank 

~ ~ § tS ~ ~ tS ~ ~ U·~~ Length 2l 8 ~ 0 ~ 
Name 

3 4 5 6 7 8 9 10 11 12 13 14 15 18 19 20 21 22 23 24 25 28j27'2s 29 30 31 32 33134 35 38 37 38 39 40 41 42 43144 45 ~ 48 49 5u 51 52 53 54 55 56 57 58 59 so 61 ~ 63 84 65 '6 67 66 69 10 11 n 73 74 

0 1 ITRAN!S 
0 2 I 
0 3 I 
0 4 I 
0 5 I 
0 6 I 
0 7 I 
0 8 I 
o 9 I 

~ CUSTNO 

ORIDNO I 
SLSMN 1 
IITIE IMN 0 lA 
IDl~lc. c i..J7 
L ir,h"IPIRI J? 
SELL Pfll)i'! 

Be sure to name every field that contains information necessary for your 
program. If you need all fields on the record, name them all; if you need only 
a few, name only those you will need. The entire record is read, of course, 
regardless of how many fields you are using from that record. ·However, only 
information in the fields you name can be used by the program. 
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I 
1--

Line 

Field Location 

After you assign a field name, you must tell where the field is located in the 
record. This enables the compiler to associate the field name with the right 
information. To describe the field location, you specify the position in the 
record at which the field begins and ends. Starting position is specified in 
positions 44 through 47 (From); ending position is specified in positions 48 
through 51 (To). When a field is only one position, starting and ending position 

record layout form: 
Field location entiies can be easi:y determined from the 

I 

I Custo,,..Q.r 101-<kr I c J I+em 
Numb&l"' ji l N\.ln\bt:r 
(ORD NO) .I! e ( ITE'MNO) 

Numblr 
(tUSTNO) 

I 2}3]4}5]6 1 8 9]10]11}12 13 14 15 16jl7 18jl9j20 21 22 23}2tl25 26 27 s ~ Ill 

0 
External ~ame -S: 

~ :x::: ' 
Field Location 

'g Record ldentificatio~es '\ 

Field 
Indicators 

Filename 
or 

Record Name 

i-----......... -+-o....-4.! 

g.l!:l 1 2 ""-... ,, c: 

:_i :~ -"""~ l'~ From To ] Fiel~p~ame Zero 

w _ ~ _ :i ~ ~ ~ !!:. ~ata Structure -;; Plus Minus or 

Data ORE s::"' ~ 
~ Position ~ e ~ Position ~ e ~ Position ~,~ ~ ~ II~ .E Blank 

~ ~ ~ 6 ~ ~ 6 ~ ~ t3~ ~ ~;i:~' Length ~ 
3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42~ 45 46 47~<9 5u 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

0 1 IT R. A 
0!2 I 
0 3 I 
0 4 I 
0. 5 I 
0 6 I 
0 7 I j 

NS 

i 

! 

fb. 1'.. 1 ! I l 

9 !'l OR.DNO I l 
J.5 l. 7 StlSIMN I I 

i l ! 
l 

The compiler also determines field length from the To and From entries. The 
compiler needs field length to determine how many storage positions to allow 
for each field. If the field locations you specify indicate a field length of 6, the 
compiler allows six positions in storage for the field. 

l 



Type of Data 

To complete your description of the input fields, the compiler checks position 
52. This position indicates whether data in each field is character or numeric. 
A numeric field can contain only numbers; a character field can contain 
numbers, letters, and special characters. 

If position 52 is blank, the compiler assumes the field is character. For numeric 
fields, position 52 must contain an entry. This entry indicates the number of 
decimal positions (digits to the right of the decimal point) in the field. 

For character fields, leave position 
52 blank. For numeric fields, enter 
in position 52 a number 0 through 
9 to indicate the number of decimal 
positions in the field. 

Although you do not include decimal points in fields in input records, you must 
consider them if you want correct calculation results and output data. By 
specifying to the compiler the number of decimal positions you know to be in 
a numeric field, you provide the information necessary to produce an object 
program that will handle numeric data with decimals. 

Remember, any field used in an arithmetic operation (add, subtract, multiply, or 
divide) must be specified as numeric. 

RPG Programming Language 25 



26 

DESCRIBING OUTPUT RECORDS 

Output records are described on the Output Specifications form. Information 
needed includes the name of the file containing the output record, the name of 
each field in the record, and the location where each field is to be placed in 
the record. To describe how the output records should look, fill in the 
indicated positions: 

II~ lnternatK>nal Business Machines Corpor•tion 
RPG OUTPUT SPECIFICATIONS GX21-9090 UM/050" 

Printed in U.S.A. 

Graphic Card Electro Number 
1 2 

Page[] of 

75 76 77 78 79 80 

Date Kev 
~z~:~ation I I I I I I I 

I 1~1 I 

~ ~ Spac~ Skip Output Indicators Field Nam~rrr51 j Commas I Zert: ~:~:"'es I No Sign I CR I - I x = ~:~~~ 
.e_ ;;t; or Y=Date 5 - 9 = 

" Filename e .li .. .T . I EXCPT Name Yes Yes 1 A J Field Edit User 
a. or 8...; 2 ! And And ~ End Yes No 2 B K z = Zero Defined 

Line ;'!:: Record Name ;'!::~AA ~ Position No Yes 3 C L Suppress 
.~ I\..! D E L -.. ~ ! {j cp in a: No No 4 D M 
- I"\~ m <t 85 Output :::; 

O R ~ o 0 o •AUTO .t:: ::( Record iii Constant or Edit Word 
~I z z z iB iii 'iii: . I 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 24 • 

3 4 5 6 1 a s 10 \1 12 13 14 15 1sl1~ 1a 19 20 21 22 23 24 2s 26 21 28 29 30 31 32 33 34 35 36 37 ~- 39 40 41 42 ~ 45 45 47 48 49 50 51 52 53 54 ss 56 57 sa 59 eo e1 s2 63 64 65 66 &1 68 69 10 11 12 13 14 

01 l<>I \ ~ ~ ~ 

I 
t-+-1 Name of output file 

Type of 1-+-i Names of fields to be ~ Location of the 
field in the record 

l 
containing records 
you are describing 

1---t- record 1-H included in record 1--1-

1---t- 1-H 1--1-

I 

·~u~~ .-..iv..,....1~1 .,.....,._,_..,.....,,_...,....~1 1~..,.....,~~,_.--_,...._,_,.. .......,._,.......,.._ __ ......., ....... ____ ......,.~ , • ..,_,_,.....,.....,,....,.....,.........,....,.....,.....~l-1 

, o lq T 
, , lq f [ ! I I 

1 2 lq 
1 3 0 l 
1 4 0 I i 

For a printed report, you make additional entries describing the format of the 
report; that is, entries indicating the spacing and punctuation you want. These 
entries are discussed later under Printed Reports. 

The printer spacing chart and record layout forms are useful when you are 
writing output specifications. The record layout form shows the organization of 
fields on a card or disk record; the printer spacing chart shows the format of 
printed records. 
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File Names 

You indicate the output record you want created and the device you want to 
create the record by entering an output file name in positions 7 through 14. 
Make sure the name you enter is the same (and spelled exactly the same) as 
the name you entered on the File Description Specifications form for the 
output file: 

IBM International Business Machines Corporation 

RPG 

Keying 

Instruction 

OUTPUT SPECIFICATIONS 

Graphic Card Electro Number 

Key 

1 2 

Page[JJ 

0 
!-------, 

;;:;Ulspac~ Skip I Output Indicators T l &@:1i)§#H+rnwnw@i!Mf!J> I Commas l Zer~~ ~:1,:i:ces [ No Sign [ CR 

File Description Specifications 

Line Filename 

0 4 
1-- +--{'.:':f':J.fL4'''. -- . H .. 

0 s 1-LLl : 

File Type 

File Designation 

Mode of Processing 

Length of Key Field or 

of Record Address Field 

Device 

+--+-t-+-+-+--+-+-+-+~1-+: -+-I-+ : l ! ] 

,j ll l 111 I l I I I 
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Record Type 

Detail 

Total 
Record 

Three different types of records that can be specified on the Output 
Specifications form are heading, detail, and total. You usually find all three 
types in a printed report. 

ACCOUNTS RECEIVABLE TRANSACTION REGISTER 

07/11/--

CUST JOURNAL INVOICE CASH INVOICE 
DATE ND CUSTOMER NAME NO NO AMOUNT AMOUNT 

07/j,j,/-- 759820 SOUND OF THE SEVENTI E 063420 46.23 

07/11/-- 633870 OLDE VILLAGE SHOPPE 063421 89.70 

07/11/-- 642990 PARAGON TV SAL~S 063422 20.30 

07/11/-- 122620 CANN I ZONI STUDIOS 063422 129.76 

07/11/-- 682030 RAY MONDS RAPID REPAIR $ 63.80 

07/11/-- 742950 SARATOGA VARIETY 29.72 

07/11/-- 014280 BAKER BRADLEY & CO 43.50 

07/11/-- 872060 UN IVERS ITY ELECTRIC 97.75 

07/11/-- 883290 VILLAGE MUSIC & TV 07-036 

07/11/-- 006280 ALLS TONS 07-037 

TOTALS $234.77* $285.99* 

Heading records are printed at the top of a page. They include report titles, column 

headings, or any other information needed to identify the kinds of information found in 
the report. 

Detail records contain information about an individual item. Information in a detail 

record is often taken directly from an input record. 

Total records are written after a group of detail records. They usually contain data that 

is the result of calculations on information in a group of detail records. 

PAGE 01 

JOURNAL 
AMOUNT 

$18.23CR 

10.70CR 

$28.93CR* 



To specify record type, place an appropriate entry in position 15. If the printer 
spacing chart was properly filled out, you can refer to it to determine record 
type: 

These entries specify the record type: 

Heading Record 
Refer to the printer spacing chart 
to determine the record type: Detail Record 

Record Type Total Record 

Ii 
-~ 

1l1111111122222222223333333333444444444455555555556S6666666677777777771111111: 
234$171101234517110123451719012345171901234567190123451789012345671901234517190123451 

H 1 ~ ~leW1c 1lViA\llil rz 1m !i[i; 1ls t.f.iR 
2 

7J 3 
4 I 

II s 

• T 10 
. 11 

12 

13 
14 

15 

I 

T 

T 

T 

rif IA. 
T 

-1 

I ,1, 

I: I 

Ii 
I~ V~ XJ/IXlX 

I' "T I 

i I l I 1:-:=: I Li ii' T 
1x1• xix-oorx !}( )J~llXX' • is:no<. x ~~xx .tx:x ' ~xx. YIX' JR 

1: 

l 'i 11 1T . 1
' I T I 

I 'I T ; 1' . : T 
1 

, T 

T : . rr1tJ1,p,1 ~ 1c; VJ c.f ·Cl ~ ~hT L1~14Nl .Izl'17t4L, • J. 
: : l TT ,T l } 

TT TIT T T TT: TT: I ' T ' T I ' TT ' T I T ' i ' TT ' ' I T ! I I 
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Field Names 

To specify the information to be placed in each output record, you must name 
each field to be included. You specify these fields on separate lines of the 
Output Specifications form in positions 32 through 37. Begin the list of fields 
one line below the file name: 

RPG OUTPUT SPECIFICATIONS 
Program Keying 

Instruction 

Graphic Card Electro Number 

Programmer Date Key 

0 SI - .c 
Skip Output Indicators > Zero Balances ~ 2 Space 

rr Commas No .,.____ ,_., 
Field Name to Print 

e~ or 

~ Filename !. ~ "' l Jd 
EXCPT Name 

Yes Yes 
x x~~ i End Yes No 
? or 

Record Name ?~ Position No Yes 
Line E ! ! g No No 

~ ~ s 8 
In a: 

~ < Output :::i 
~ 0 'AUTO :6 Record Constant• 

~ ~ z w ~. 1 2 3 4 5 8 7 8 9 10 11 

3 4 5 6 7 8 9 10 11 12 13 , .. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 55 

0 1 JOIRI EP OR.T ID 
0 2 lo c.u ST IN o 
0 3 lo IT EM 
0 4 lo PR Ir C..E 
0 5 IQ GT!Yi 
0 6 l<>I i 

0 7 IQ 

When listing the fields, make sure you enter a name that was previously given 
to a field (for example, a field named on the Input Specifications form). If the 
name you enter on the Output Specifications form is not one previously used, 
the compiler will not know what information you are referring to. 

Field names are used to create the output record in the output storage area. 
lnfqrmation is placed in the storage area one field at a time in the order you 
list them on the Output Specifications form. 

! L 
l 
l 



Field Location 

To specify where you want fields placed in the output records, you make an 
entry in positions 40 through 43 {End Position in Output Record). This entry 
must be the exact position where the last character in a field should be placed 
in the output storage area at the time the record is being created. The entry is 
easy to determine if you use a printer spacing chart or record layout form. 

1 1 1 I 1 1 1 1 1 1 2 2 2 2 2 Jz 21~~ 3 3 3 3 3 3 3 3 3 3 4 J4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 6 I> 6 6 6 J. 6j6 6 7 7 7 7 7 11~~ 7 7 8 8 8 8 8 8 8 8 8 I 
19 o 1 2 3 4 s 6 1 a 9 o 1 2 3 4 ~6 1 e 9 o 1 2 3 4 s 6 1 e 9 o Uz 3.4 s 6 1 e 9 o 1 2 3 4 s 6 1 e 9 o 1 2 3 4 fil_6 1J8 9 o 1 2 3 4 sl~ 1 e 9 o 1 2 3 4 s 6 1 e ! 

i I l , l l fT J , i 

I ; : ,: ; i I 1 I ! ' l ' ' 

i I ! : I I I 1T i l: ·J I : 

J 1 l !~i IL '. i ' i' 'l I'. I JiJ I 

& 
?: 

Line E 

~ 

Filename 
or 

Record Name 

1 2 

PageDJof 

... ' .--~7~~---.-~-.--~ 
~ ~ Space Skip Output Indicators ~ ~ Commas ~ro Balances No Sign CR _ 
~ ~ • 1eld Name l=y==PT==to=P=rin:::t =l:=~~*=~ 

!4 j ! l ~L EXCP

0

rName End ~~ -::: ~ ~ ~ 
~~ a: Position t Yes 3 C L 

,l4!+.!:.] ! ~~in a: o No 4 0 M 

0 R ~ ~ o "AUTO ts < Record m Constant or Edit Word 
A 0 0 ,l! < "\ 8 u Output ::J l_ 
~ z ~N a:: • 1 2 3 4 5 e 1 a 9 10 ,, 12 13 14 15 16 17 

3 4 5 6 1 8 9 10 11 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~ 41 42 43 44 45 48 7i 48 49 50 51 52 53 54 56 56 57 58 59 60 61 62 

Ol ~REPORT lq D I 
0 2 lo CU st::ct-J o 2l9J 
0 3 lo ITEM 51~ V' 
0 s lo l G!Ih1 711.J 
0 6 0 

0 7 1<>1 
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PRINTED REPORTS 

When your output is a printed report, additional entries are needed on the 
Output Specifications form to make the report easy to read. Information must 
be neatly arranged in rows and columns with adequate space between items in 
a line and between lines. 

Spacing 

Your field location entries (positions 40 through 43) control space between 
fields, but to control spaces between lines you code positions 17 and 18 
(Space). 

You can have the printer singie, doubie, or tripie space between lines by 
entering the number 1, 2, or 3 in the appropriate positions. If you enter the 
number in Space Before (position 17), the printer spaces before printing the 
line; if you enter the number in Space After (position 18), the printer spaces 
after printing the line. You may enter numbers in both positions 17 and 18. By 
specifying three spaces before printing and three spaces after, you can have 
five blank lines between printed lines. The printer spaces three lines after 
printing a line, then spaces three lines before printing the next line. This next 
line is then printed six lines beyond the last line printed. 

RPG OUTPUT SPECIFICATIONS GX21 9090 UM/050" 
Printed in U.S.A 

~~-ogr:..::-... -------.---0.-t•------l ~~:::tion Graphic Card Electro Number 

Key 

' 2 

PogeITJof 
75 76 77 78 79 80 

~=;iicMi.., I I I I I I I 
... 

0 ~1 Output Indicators 

rrr5l Comm• 
Zero Bll1!1C9S 

No$91 CR -
X • Remow $pKe Skip 

toPnnt PlusS19" 
.,___ 

~~ Field Name 5 9 = 
or Y =Dote u .... :z: ~ l 1 Yes Yes 1 A J Field Edit 

! 
Filename 

i~ A! EXCPTName Yes No 2 B K Z •Zero 
Oef1ntd 

or 
I-~ ~~ cc Position No Y11 3 c L Suppr111 Ltne E Record Name 

~ ! H in No No 4 0 M i ~ t!..,.!;. i Output ~ A D 0 < 
~ Constant or Edit Word 

~~ j j I "AUTO ~~ Acord 

~ ... 1 2 3 4 5 8 7 8 • 10 , , 12 13 14 15 18 17 18 19 20 21 22 23 24 AN 
3 4 5 I 7 I g 10 11 12 13 14 15 •• 17 11 11 20 2• :n 23 24 n :ie 27 211 211 30 31 32 33 34 3fi 311 37 311311 ~ 41 42 43 "~·~··~~~UMHM~HH~~~~M••v••m 71 72 73 74 

0 1 fnlll'l ~1- 1-ir1 lo J. 
0 2 lq Cu ST !No 121, 1 1 1 
0 3 I<> 111 EM l5l3 I j 1 1 
0 4 10 Piil. ITltlE C-7 ! 1 ! 
0 5 10 Ql1!Y 1711 I I i 

0 6 jo I I I l I I I I I 

0 7 I<> To single space the detail lines of a report, a Space 
0 8 I<> specification of 1 must be coded in position 18. 
0 9 iq. 
1 0 lq 



Skipping 

You can use Skip entries in positions 19 through 22 to control spacing 
between lines on a page and to control printing the first and last lines on a 
page. A skip can be made before or after a line is printed. You indicate this 
by coding the skip in either positions 19 and 20 (Before) or 21 and 22 (After). 
The entry you place in these positions depends on the type of printer you 
have. 

In this manual, we discuss arid show examples only for printers with tapeless 
carriage control. If your system uses a carriage control ~ape, you will find the 
appropriate entries for skipping in the RPG reference manual for your system. 

The Skip entry for a printer with tapeless carriage control can be any line 
number (1 through 112) on the printer paper. (The standard 11-inch printer 
paper has 66 lines per page when six lines are printed per inch.) A Skip entry 
in positions 19 and 20 indicates the line to which the printer skips before it 
prints the next line. 

RPG OUTPUT SPECIFICATIONS GX21-9090 UM/050' 
Printed 1n U.S.A 

~P-rog_ra_m--------.----------i Keying 
Instruction 

~G-ra_ph_ic--4---1----1--4~-1--+--I Card Electro Number 
1 2 

Page[Do' 

75 76 77 78 79 80 

~~~:~catioo I I I I I I I 
Programmer 

0 
~ 

!. Filename 

;:: or 
Line E Record Name 

~ 

3 ' 5 a 1 8 s 10 11 12 13 

0 1 .,. ..... -:r 
0 2 10 
0 3 lo 
0 4 lo 
0 5 lq 
0 6 lol 
0 7 iq 
0 8 iq 
0 9 iq 
1 0 lq 

Date Key 

~ - .:; Output Indicators 
_,,._ 

Zero Bllances X =Rem°"" ~ ¥ Spee Skip 
Field Name 

Commas 
to Print 

No Sign CR - Plus Sign 
e~ 

.... 5-9. 
or t 

Y = o.te ::c ~ 

l l Yes Yes 1 A u-
i~ ~ ~ EXCPTName 

J Ci..IA CA;.., 

End Yes No 2 B K Defined 

~ Z =Zero 
I!.,! Position No Yes 3 c L Suppress 

~ ~ j ! H in No No 4 D M 
a: 

A D D <( Output ::. 
0 'AUTO Record ~ Constant or Edit Word 

~ 
AND 

j j z ~~ ..... 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 

14 15 16 17 18 19 20 21 22 23 24 2& 28 27 28 29 30 31 32 33 34 36 38 37 38 39 40 41 42 43 ~~~~~~~~~UMMMPMM~~~~M••v••ro 

1-4 I~ 
1'5 'tr- 1 ... 1 .. -tr I~ lRE ,~ IRJ.r" 

To print a heading on line 10, a Skip specification of 10 in positions 
19 and 20 must be made. When this instruction is executed, the 
printer skips to line 10 and prints the heading. 

II LI TTT TTTTI T IT IIII I I _I I 

Printer paper is not rolled backward. If the printer is on line 50 when the 
program issues a skip instruction to line 10, the printer skips to line 10 on the 
next page. 

71 72 73 74 
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Editing 

Editing is a means of punctuating numeric fields by adding decimal points or 
commas or by indicating negative values (by a minus sign or a CR). Editing can 
also suppress the printing of leading xeros (in the number 00149, 00 are called 
leading zeros). 

When a numeric field is read into storage, it contains no decimal point or 
commas; when an unedited numeric field is printed~ it appears exactly as it is 
in storage. A large number printed without commas or decimals is hard to 
read. 

Furthermore, an unedited field may not be meaningful when printed because of 
the way the system stores negative numbers. The system uses the last digit in 
a numeric fieid to indicate sign (pius or minus). if the fieid is negative, the 
system combines a minus sign with the last digit. When a negative number is 
printed unedited, the combination of digit and sign appears as a letter. For 
example, minus 6439 prints as 643R. On the other hand, a positive field has 
no sign (a numeric field that does not have a minus sign is assumed to be 
positive). A positive field, therefore, prints normally. Positive 6439 prints as 
6439. 

The compiler can provide instructions to edit in a number of ways. All you 
have to do is enter an edit code in position 38 of the Output Specifications 
form. Many codes are available, each indicating a different type of editing. 
Figure 8 shows the codes and the editing done for each. Figure 9 shows some 
examples of editing. 

Note: When you edit a field, you often add characters to it. When printed, 
the edited fields require more space than they did on input records or in 
storage. When specifying the end position for an edited field, always take into 
account the spaces needed for the punctuation that will be added. The printer 
spacing chart shows the amount of space needed for the edited field. 



Sign For Negative Balance 

Edit Commas Decimal Zero Print Out On 

Code Point No Sign CR - (Minus) Suppress Zero Balance 

1 Yes Yes No Sign Yes .00 or 0 

2 Yes Yes No Sign Yes Blanks 

3 Yes No Sign Yes .00 or 0 

4 Yes No Sign Yes Blanks 

A Yes Yes CR Yes .00 or 0 

B Yes Yes CR Yes Blanks 

c Yes CR Yes .00 or 0 

D Yes CR Yes Blanks 

J Yes Yes - Yes .00 or 0 

K Yes Yes - Yes Blanks 

L Yes - Yes .00 or 0 

M Yes - Yes Blanks 

x1 

y2 Yes 

z3 Yes 

1 
The X code removes the plus sign of the field. 

2
The Y code is used for date fields. It suppresses only the leftmost zero and puts slashes 
in a three-digit to six-digit field according to the following pattern: 

nn/n 
nn/nn 
nn/nn/n 
nn/nn/nn 

3
The Z code removes signs and suppresses zeros. 

Note: The edit codes shown in the first column are used in position 38 of the Output 
Specifications form to punctuate the field named on the same line. Only numeric fields 
can be edited. The decimal point is automatically inserted in the correct position. 

Figure 8. Edit Codes 
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1769532 02 Field LenQ~~.{ 
and Oigit~:::::ltlt\\ 

'l--~~~~~~-+-~~~~~~-+-~~~~~+-~~~~--1r--~~~~~-t 

~~:··~ 
Positive_ Negative 
Number with Number with 

Two Decimal Two Decimal 
Positions Positions 

17,695.32 I .02 

2 17,695.32 .02 

3 17695.32 .02 

4 17695.32 .02 

A 17,695.32 .02CR .00 0 

B 17,695.32 .02CR 

c 17695.32 .02CR .00 0 

D 17695.32 .02CR 

J 17,695.32 .02- .00 0 

K 17,695.32 .02-

L 17695.32 .02- .00 0 

M 17695.32 .02-

x 1769532 OK 00 000 

y Must be used with a three-digit to six-digit field. 0/0 

z 1769532 2 

Note: This table shows the effect of editing on five different fields. It 
illustrates what will be printed by using each edit code on the fields. 

Figure 9. Examples of Editing 



EXAMPLE 1 (TRNREG): PRINTING A SIMPLE REPORT USING THE THREE 
BASIC CYCLE OPERATIONS 

Program Definition 

Print a report listing all items sold during a week. The selling of an item is 
known as a transaction, so the report is titled Transaction Register. 

During the week, a transaction file is created. At the end of each day, 
transaction records are created from information obtained from order forms 
received during the day. To get the printed transaction report, you list the 
information from all input records on the printed report. 
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Program Requirements 

Input: Sales transaction file consisting of 96-character records. The format 
of the input records is shown on this record layout form: 

Output: A printed transaction register: 

7 12.1/ -- 4l3Cll0 CHOO! BlJX lOOA FLUSH 10 4.90 
712.3/-- 412146 CH148 "IRE AKER 15A 100 .89 
712 3/ -- 411116 1500 TWI"J SOCKET 8 500 1.12 
7 /24/ -- ~'.JJ029 MOTOR 1/2 HP 60 C YC 2 146.78 
7 /24/ - 31 7A02 TERMINAL CLIP l 00 5.12 
7 /2. 4/ -- 326917 TERMINAL BAR 100 4ol2 
7 I 24/ -- 411121 1506 SOL KT ADAPT dR,'4 400 .19 
7 I 2 4/ -- 412997 CHl71 BREA'<ER 1JA 60 l. 15 
7 /24/ -- 't l 30ilR Crtl76 !'If< EAKER 60A 40 1.15 
7 I 2 4 I -- .. 1 11 74 c 151 SIL swr TCH flR'\J 20U lol6 
7 /2 4/ -- <t!YHO CHOO<; FIR eox l50A lJ 4.98 
7 n. 4/ -- 7ltl326 FC!Ju3 FJSE 15A 200 .32 

This printer spacing chart shows how the report is formatted: 

1 T! i i I j ! I J. i ' l 1 
: I l i l_ r J. j I ' ; ...:. . ; -'- : I j ! l I ! ! l 

2 ; ' T li I j_ • j_l ...:. ' ' 1 
..L i l ' ..L 1: 

7 T 

• l 
9 

-:-+: l 11 J. I .L nL.__a_11+,r.1 r J.lI I 1 T _._ r l ; l 1 i 
10 l.l . 1 , , I ..L 1 , I Ij_ 1 I ; = : ; , r _;_ ~ 1 .l. , , r 11 J 1 1, 
11 l I 

12 T 
13 l 
14 

15 T i I _l I'T I ! ..L l 1 i IT J. l_:_ ! i I l l 1 l I i l i I ; I I _L l I ; T; i 1 i i l_ I 1 T 
16 
17 

11 JI 1 : I 1 1 1 1 r i : : · : l 1 Ll 11 1 1 i · : J.' 1 1 1 1 1 

19 

20 !J 
21 'l I 

l ! TT 

l i I j T ' IT ! ' ! I I I I T I i 1 i l l ': l ' l l ll : I l 
i ! l l -+ T l l T I j I ! I i .l i l l ' l ; l 1 ' ! l ! J.] T-'- j_ 1 I l l l_ 

! + T T l i ! ' i T ' ! TT T I T ' i T T T ' T -., I T I i ' T T l T 1 i ! I T ' I I I I ' I I I I T T 



Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21 9092 UM oso· 
Printed 1n U.S.A 

:S:~:§~ International Business Machines Corporation 

Programmer J"o~ll\ 1>oe. Date'( l of- -
Keying 

Instruction 

Graphic 1 
Card Electr.o Number 

Key 

Control Specifications 
For the valid entries for a system, refer to the RPG reference m.:inual for that system 

H File Description specifications describe the files used: one input and one 
!---

E Number 

~ ~ § of Print 

( ~ ~ l I Positior 

output. The input file, consisting of 96-character transaction records, is given 
the name TRANS. I in position 15 indicates input file; Pin position 16 indicates 
primary file; Fin position 19 indicates program described file; 96 in positions 

u Cl 0 E. a: 

0_1..1 H J l 

File Type 

24 through 27 tells how long the records are. The device used to read the file 
depends on your system. The output file is a printer. The file name is 
REPORT. The output records are also program described. The print line 
(record length) is 96 positions long. 

F 
f----i 

Filename 

File Designation 

End of File 

Sequence 

Notice that entries have been made in positions 1 and 2 and in positio_ns 75 
through 80 in the upper right corner of each form. The page number (positions 
1 and 2) and the line numbers (positions 3 through 5) help you keep your 

Line 

File Format 
w~-~- specifications in order. These numbers are keyed in the source program. 

~ Positions 75 through 80 identify your program. 
0 

Q ~ Block 

! ~ ~ ~ Length 

§ a~ e~~~~~~-~ .................................................................. ~ 
if ::::.: CL w < External Record Name K Option Entry I<! a: 

3 4 5 6 7 8 9· 10 111213 14 15 16 17 1819 20 21,,22 •. 23 24 25 26 27 28 29 JO 31 32 33 34 35 36 37 38 39~. 47 48,:49 50 51 ,52 53 54 55 56 57 .. 58 59 60 61 62 63 64 65 66 67 68 69 70 71,12 73,74 

0 2 FtTl&A tJ]S_ Ip F : I T ~ I [iili2L2tLL1LlS I : I I ! 

1 
I ! l -t---t---t-~- 1 ·H 

03 F[REPORi1'T 0 F J. _l q11"' 11' le_UN_li~ l.. 1 I---·-. - T, :-j 
n A F l i I 

II~ lntecn11tionel Bus1nen MK-h1nes Corpor8ttOn 
RPG tNPUT SPECIFICATIONS GX21-110114 UM/050* 

Printed in U.S.A. 

Prov..,; ~A.\'\S4'-d:J~ 
1 2 

R.e~'~le.r Graphic l 1 1 1 1 1 Card Electro Number ] Pago~of 
75 76 77 78 79 80 

Keying ~.;.,~;:"iation 1Tllll"1ht Ii 1~1 
Proirommor :Yo\.."' J2.o..e.. lo.to )/Jrlj_-- Instruction l 1 1 1 l Key 

I I 
External Field Name Field 

Field Location 
Indicators 

I--- Filename ~ Record Identification Codes. 
~ 

c: 
Q 

or l "!- l!l 0 

Record Name w"' 
~~ 

1 2 3 From To -~ RPG 
...J 

~HI : & i~ 
~ ~ £ Field Name 1 .!!"ii -0 

Line :: s != ; Ji a: .!i U..i,L 

! 
Zero 

E r- ~ c i ~e~ ~~ ~I~ 
Data Structure OI 

I 
~ :!' Plus Minus or 

~ Position Position Position E -5 :~ Blank Data 

~ 
E § -g ~ ;;i :; 

~ "' ~ N '° Occurs ~6 -;; 
Structure iH ~uo ~uo ~u Gu;~ nTimes Length u ,;: 

Na!TM 
3 4 5 8 ' 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28 21 28 29 30 31 32 33 34 36 38 37 38 39 40 41 42 43 44 46 46 47 48 49 &v 51 62 63 54 55 58 57 58 59 80 81 67 63 114 115 88 87 88 li9 70 71 12 73 74 

0 1 IT [gjA rJ s lalI T 

0 2 I [.I. I"' ll IDIA tre 
0 3 T 7 lJl IIJT E~ Aljq 
Input specifications describe the input records. The input file name .L~ ~2 J) E s~ 
mu.st be the same as the name given to the input file on the File 3l3J l3lI ll!Q T[Y 
Description Specifications form. Fields on the input records are ~B ~l. 2.lP \R,I C!E 

then described. Most of the information for describing fields is 
I 

taken from the record layout form. The record contains five fields, 
all of which are needed for output. Therefore, all five fields are described, 
starting one line below the file name. Field description entries include field 

I 

I ! 
location, field name, and decimal position, which indicates type of data ! I 

(character or numeric). Any field to be used in arithmetic operation_s or l 

edited must be numeric. The Output Specifications (page 40) show that 
three fields are edited. Therefore, on the Input Specifications three fields i 
have an entry in position 52 to indicate numeric fields. I 

T I I I 

Note: The record identifying indicator (entry 01 in positions 19 and 20 of the Input 
Specifications) is needed to get correct output. It will be explained later under Example 
5 (STOKST): Using Record Identifying Indicators to Process Different Record Types. 
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RPG OUTPUT 
IBM International Business Machines Corporation 

SPECIFICATIONS GX2HI090 UM/050' I 
Printed in U.S.A 

Program Transaction Re !Sier Card Electro Number 
1 2 75 76 77 78 79 80 

Programmer "John Doe Date/ 10 - -
Keying 

Instruction Page m01 _ ~~:;~f:ation!T!Rlf11Rl£1GI 
Graphic 

Key 

"' ~ Space Skip Output Indicators I " Comm• Zer
1
: ~:::-:es No Sign CR X • Remove 

_ Field Name if; ...,, .. ~us Sign 5 . 9 = 

t: ~ 1 1 or WA Yes Yes A J ' - ""'" User 
Filename ~ ~ ~ ~ EXCPT Name 111 Yes No e K Z. ;:: Edit Def1necl 

Recor': Name !~ ~ I T And AndT 
1 

~ ,~1 ~::.tion ~: ~: g ~ SupprlSI 

~ ~ ~ ~ o I o -i 8 5 Output ~ Constant or Edit Word 

Line 

l 

N D I J· ::1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 • 

I 
~ 

1
~~ '° <( 

2 
Z "AUTO ~ ~ Record ~ 

3 4 5 6 7 8 9 10 11 12 13 15 16 17 18 19 20 21 22 23 24125 t'6 27 128 29 30 31 32 33 34 35 36 37 38139:140 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 !)"7 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 
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1
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, , • . Output specifications describe how an output record will look. The output file is T , 

1 

, 41 : t t T - named first. D is entered in position 15 to indicate a detail line (one printed for T ~ 
1 s o l \ every record read). The 1 in position 18 specifies single spacing. All fields to be 
, s o I 1 printed are now listed, one per line, starting one line below entries describing the •-+-+-+i-+--1----1---+-l'--I 

1 7 o 111 entire record. End Position, taken from the printer spacing chart, is given for each 1 
1 8 o I I i ! J field. Again, according to the printer spacing chart, three fields are to be edited. •-t-, +-+1~1-+-+-+~ 
1 9 1 ° 1 i DATE needs slashes (edit code Y), QTY must be zero suppressed (edit code Z), and ! 1 
2 0

1 ° 1 ~ 1 T PRICE must be zero suppressed and punctuated with decimals (edit code 3). Edit •-
1

+-' +o+-1-1-+-
1 _,__,1--l 

0 
, , -r i _! code 3 instead of edit code 2 was chosen for the PR ICE field because PR ICE, being •-++--+-+-+--i--.-

1

--+--<'--I 
0 lL ' T 1 

i 
0 1 

I T i a five-position field with two decimals (xxx.xx), needs no commas. •-+-+-~J_-+-i-'--, -'--'-I 

~ 1 
: 1 : ' --1 I ; I ! 11 ! ! I i ! ! I I 11111111 i 1111 t ii H iittit HH tt 1 
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Note: The record identifying indicator (entry 01 in positions 24 and 25) is needed 
to get correct output. It will be explained later under Example 5 (STOKST): 
Using Record Identifying Indicators to Process Different Record Types. 



Writing Specifications for Calculation Operations 

Most programs require some processing. In RPG, processing can include 
calculating, comparing, moving, or changing data. In this discussion we 
consider only calculating arithmetic results (adding, subtracting, multiplying, and 
dividing). 

Program Cycle Operations 

When you specify a calculation operation related to each input record 
processed, you are adding one more operation to the basic program cycle: the 
detail calculation operation (see Figure 10). 

beginning of cycle into processing area. 

START 

Program 
Cycle 

Note: This is a basic program cycle showing the addition of detail operations. Because 
this is a detail operation, it is performed during every cycle for every record read. 

Figure 10. Program Cycle for Detail Calculations 
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The Calculation Specifications form is used to describe the operations you 
want performed. Information needed includes the type of operation to be 
done, the field(s) or constant to be used in the calculation, and the location 
where the result of the calculation is to be placed. You fill in the indicated 
positions: 

IBM International Business Machines Corpor1tt0n 
J: 

RPG CALCULATION SPECIFICATIONS GX21-9093 UM/050• 
Printed in U.S.A. 

75 76 77 78 79 80 
~----------,--------l Keying 

Date Instruction 

Graphic 

Key 

1 2 

Page[I]of ~z~:~,:.tion I I I I I I I 
Resulting 

Result Field 
Indicators 

Type of operation L 
(ADD, SUB; MULT; I Fact;;---.,+ Operation I Factor2 

Arithmetic 

Comments 

line I DIV) I k Name .Length ~ ! ~~k:;(;!r ~)~s 
' ~ ~ High Low Equal 

3 4 E------------ 21 22 23 2•\E 26 27128 29 30 31 32 33 34 ~ 36 37 38 39 40 41 42 43 44 46~ 48 49 50 51 52 SJ 54 55 56 57 58 59 60 61 62 63 64 65 66 67 66 69 70 71 72 73 74 
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c I 

0 8. i I 
I T 0 9 

c I i J 
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! 1 0 

IC I 
; 1 1 

1 2 c i 

1 3 c 
1 4 c 
1 5 lq 
1 6 c 
1 7 c 
1 8 c 
1 9 c 
2 0 c 

c 
c 
c 
c 
c 

I~ I I ~ f\ 

Data to be used 
in operation 

I i 
T T 

I j 

l 
i 

l 
I 

I 
I 

l 

Where to put result 
and in what form 

i to leave it 

l I T 
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Specify one operation per line. In each program cycle, processing steps are 
done in the order you specified on this form. If calculations must be done in a 
particular order, you must list the operations in that order. 



DESCRIBING TYPE OF OPERATION 

To indicate the type of calculation operation, you enter one of the following 
operation codes in positions 28 through 32 on the Calculation Specifications 
form: 

ADD (add) 

SUB (subtract) 

MU LT (multiply) 

DN (divide) 

DESCRIBING DATA TO BE USED 

After you have specified the type of operation, you must identify the data to be 
used. If you specified ADD, for example, you must tell the system what to 
add. You do this by naming the fields to be used in positions 18 through 27 
(Factor 1) and 33 through 42 (Factor 2). 

Instead of naming a field in Factor 1 or Factor 2, you can enter a constant; that 
is, you can· enter actual data instead of the name of a field containing the data. 
For example, you can enter either of the following: 

500 Constant (actual data) 

AMOUNT Name of a field containing data 

Constants can be either numeric or character, but here we discuss only 
numeric constants. The rules for using numeric constants are as follows: 

• Constants can be up to ten numeric digits (0 through 9). 

• Constants can have a sign and decimal point. The sign, if used, must be the 
leftmost character. The decimal point, if used, must be shown as part of 
the constant (for example, 4.12). 

• The first character of the constant must be placed in the leftmost position 
of the Factor field. 

• Constants cannot contain blanks. 
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The contents of a field can change during execution of a program, but 
constants do not. If you want to add, multiply, subtract, or divide the same 
number during every program cycle, you can use a constant: 

Factor 1 
- . I 
uperat1on I 

Result Field 
Resulting 

I 
Indicators 

I..,, Arithmetic 

.~ -r: Plus Minus Zero FacIOr 2 



To the compiler, a constant is like a field name. During compilation, the 
compiler checks Factor 1 and Factor 2 for constants. If there are any, the 
compiler assigns a storage location for the constant and instructs the 
computer to put the appropriate constant in that location at the beginning of 
program execution. 

Be sure to consider which fields you enter in Factor 1 and Factor 2, because 
the specified operation might affect the result. An easy way to remember 
where to enter the fields is to mentally replace the operation code with the 
corresponding arithmetic symbol. Thus, a subtraction is Factor 1 - Factor 2; a 
division is Factor 1 + Factor 2. 

ADD SUBTRACT 

Factor 2 is added to Factor 1, and 
the sum is placed in the Result Field. 

Factor 2 is subtracted from Factor 1, and 
the difference is placed in the Result 
Field. 

Result Fiel< 

Factor 1 Operation Factor 2 

Name 

Either line adds the two amount fields. 
It makes no difference which amount 
field is entered in Factor 1 and which 
in Factor 2. 

MULTIPLY 

Factor 1 is multiplied by Factor 2, and 
the product is placed in the Result Field. 

Factor 1 Operation Factor 2 

Result Fieia 

Either line multiplies the hours and rate 
to obtain the gross pay. It makes no 
difference which field is entered in Factor 
1 and which in Factor 2. 

Factor 1 Operation Factor 2 

' 'The field from which another field is 
being subtracted must be entered in 
Factor 1. The field being subtracted 
must be entered in Factor 2. The bottom 
line will not produce the desired result. 

DIVIDE 

Factor 1 is divided by Factor 2, and the 
quotient is placed in the Result Field. 
Factor 2 cannot be zero. 

Factor 1 Operation Factor 2 

The field being divided must be entered 
in Factor 1. The field by which Factor 1 
is being divided must be entered in 
Factor 2. The bottom line will not 
convert a units quantity to dozens. 

Result Fielc 

Name 

Result Field 

Name 
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DESCRIBING THE RESULT FIELD 

You must specify where you want the result of a calculation stored by naming 
that field in positions 43 through 48 (Result Field). The name you enter in the 
Result Field can be the name of a field already defined on the input or 
calculation specifications forms or a new field. 

You would not need to name a new result field in these two situations'. 

• The contents of an input field are no longer required in your program, and 
the field is the correct size. 

• The contents of an input field or a result field defined elsewhere on the 
Caicuiation Specifications form are to be repiaced with a new value. 



If you name a new field, you must specify field length {positions 49 through 
51) and decimal position {position 52) so the compiler can assign adequate 
storage for the new field: 

------ ·-··-·-·-· -

111'\ RPG INPUT SPECIFICATIONS II~ RPG INPUT SPECIFICATIONS 

~ I ::~ic I I I I I I I I CarnEl~troNumber I 
I 

!. 
~ 

Line E 
~ 

3 4 5 • 7 

0 1 I 
0 2 I 
0 3 I 
0 4 I 
0 s I 
0 6 T 

"ield Name 
Field Location 

tion Codes 

Raco. I 3 From To -~ RPG 

r ~ l Field Name 

!l ~ !!; 
~o 

Data Structure .. 
0111 Position n:a E 

~§ Occurs ~ Structure Gu; a: nTimes Length 
Nlmt 

8 I 10 11 12 1. 37 38 39 40 41 42 43 44 45 48 47 48 49 5u 51 52 53 54 15& 1511 57 58 

Ft ILIE.I 1. 
u_ s lltr IEIM INIO 

~ 12.Jtt IQE Isle 
.l lZJ 12 5 1¢1Q Tl)'. 
L 2. 5 31fll z .. 1C1.5l 
Tl 

RPG CALCULATION SPECIFICATIONS 

Keying 
Instruction 

Graphic 

Key 

Card Electro Numbe1 

The result field COST is not a new field 
because it is already defined by Input 
specifications. Field length and decimal 
position entries are not needed because 
the compiler already has this information 
and has set aside storage space for the 
field. 

~ ~~cl-FF I I I I I ~'~ EIKtroNumber 1 
I ·ield Name 

Field Location 
•ion Codes 

Reco l 3 From To ~ RPG 

I ~ i Field Name l: 

~§ H~ 
Data Structure 

" 0111 Position E 
Structure Occurs ~ 

Ntme 
z u 

nT1m~ Lfn9dl 
s e , 8 9 10 , 1 12 ,_ 37 38 39 40 41 42 43 4'I 45'48 47 48 4g 5u 51 52 53 54 55 58 57 58 

Ft WE. T 
U_ s 1l1T lt.IM INIC 

~ 12.JtJ Ide Isle 
.l l.2.Jl [2j5 1¢1~ T[Y 

l 1 25 3\0 l?lt Id~ I 

1 T T I r 

RPG CALCULATION SPECIFICATIONS 

Ksying 
Instruction 

Graphic Card Electro Numbe1 

Kay 

The result field TOT AL is a new field because 
it is not defined on the Input Specifications 
form. Field length and decimal position entries 
are needed so that the compiler can set aside a 
storage area for this field. 

RPG Programming Language 47 



48 

Result Field Length 

When you name a result field, make sure you specify one iarge enough to hoid 
the results. Always consider the length of the fields involved in the operations. 
For example, if you are adding a two-position field to a three-position field, 
you must determine the largest result you could possibly have: 

999 
99 

1098 

Because there are four digits in this result, you would specify at least 4 as the 
result field length. 

if this calculation occurred many times in youi pmgiam, as in a rnnning total, 
you would probably need a result field length larger than 4. It is up to you to 
determine the largest field length needed; failure to specify a large enough 
result field can mean a loss of data. 

Decimal Positions 

For a new result field, be certain to place an entry in position 52. If the new 
field is to be numeric but contains no digits to the right of the decimal point, 
enter a zero. Remember, this entry indicates type of field (numeric or 
character) as well as decimal positions. The result field of an arithmetic 
calculation must be specified as numeric by an entry in position 52. 

Half-Adjusting Results (Rounding) 

In RPG, rounding results is called half-adjusting. When the digit to the right of 
the last digit you want to keep is greater than 4, 1 is added to the last digit. 
The number 3. 14159 rounded to four decimal positions becomes 3. 1416. The 
same number rounded to two decimal positions is 3.14. 



To half-adjust any calculation result, you place an H in position 53 of the 
Calculation Specifications form on the same line as the field to be 
half-adjusted: 

Indicators Result Field 
Resulting 
Indicators. 

In this example, DISCNT is half-adjusted. The entry in position 52 (Decimal 
Positions) indicates the number of decimal places to be retained after 
half-adjusting is completed. In this case, two decimal places are desired in the 
result. The multiplication and half-adjusting are done like this: 

74.98 - Assumed value of PRICE. 
x .06 - Constant representing 6% discount rate. 
4.4988 _ Result that must be half-adjusted to two places. 

1 __ 1 is added to 9 in the second decimal position because 8 in the 

4.S0,8.8 third decimal position is greater than 4. . .. 
.....___,__Slashed digits are dropped because only two decimal pos1t1ons 

are required. 

EXAMPLE 2 (TRNREG): DOING SIMPLE CALCULATIONS 

Program Definition 

Print a report listing all sales transactions for a week. This report is similar to 
the report created in Example 1. The only difference is the addition of the last 
column on the report, whic;:h. is the sales amount per item. Sales amount 
(quantity sold times item price) is not found in the input record and must, 
therefore, be calculated. 
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Program Requirements 

Input: Sales transaction file consisting of 96-character records. The format 
of the input records is shown on this record layout form: 

~~lon I Item 
l>atc NvrY\be.T' 

lo.~JFr;u 
1 -·- I . -

r--lt~~ 
.Dtscl'iplion 

Two decimal positions 

Output: A printed transaction register: 

7 IL '31-- .. l 3'"l l 0 (H()Ol f\Jl( lOOA FLUSrl 10 4.90 49.00 
lid/ -- 4ltl't6 (Hl4P Pt<FAKi::P lSA 100 .89 89.00 
7/ L '3/ -- .. 11116 1500 TWI llj SUCi<.F.T B 500 ld2 500.00 
11 .t.4/ -- ~JJl).'.9 ~uTLJR l/2 1-iP b'J C YC 2 146.78 293.56 
7/L4/-- J l 78u2 TERM T NAL (.LIP l OJ s.12 512.00 
7/(.4/-- 32o9i.7 TEQMI~AL dAR l 00 4.12 412.00 
7/L4/ -- "11121 l Sllo s ')( '<T A'.!APT oR 'l 40U .19 76.00 
//24/ -- 't 12 9'17 (11 l 7 3 Pt<FAKt:R 3uA 6J l .15 &9.0!) 
7/(.4/ __ .. 1 J()~'1 (H 176 !"r<FAk'.tR 6JA 4Q l. l r; 't6.00 
7 /L4/ -- 411174 Cl 'ii SIL SWITCl-i f>t</\j ZOU lol6 232.00 
-, I c4/ -- 'tlJ090 CrlOU'i F\r{ oOX l 'iJA Hi 4.98 <t9.BO 
7/C4/ __ 11 t.i ~c ~ FUlu3 "JSE: l5A 200 .32 64.00 

This printer spacing chart shows how the report is formatted: 
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3 ! I I "'T I I l I l ! ' 1 _l_ i' l _l__l_..,. ! ! 1 I i l ! I i ! j ! I '1 
4 I; _i_ iii 1 'I illil i !l:Ti Ji I 1, I ..,.TT' t' -q,, 1 
s 1 , 1 ' i I 1 ~ 11 i ' I iJ i JJ i i i : j I--'- i i • I I 1 : ' l I J I i ; 

]j_ • l AViX i I l I . Xi IA j j l IJ\.J :llf..IXlX.lX~ i YH: IXIJO : IXrx'X .00)( WI . OC'X'Y .Im 
7 I I ! i i i . ! ' 1] i ! J jj_ l T : i 1 1 ! i i I _: l I l 1 :. 1 ' 

• 11' i i I i i-{ i : i i i 1 ! ! i 1 i , [1 11 11 l i . LA i'i,i1L.~i" 
10 i 1 . : 1 l I TI I : I 1i1 t f'1j v I 

. 11 1 s ;:.or~ . IS .b ~ idJll iJ1ltlH: I l 11 ii ! 1 I I hT I i 1 I I i 1 
12 lI 1 i 1T 1 Ii i I ! 1 ! l i j_ i ! i I 1 i ' ! 1 i i TT 1 
13 j ll ! 

1 

~J l 

1 

' ' I ]l_l i 'l' ' ; "'T i i ~ I 1 i 

14 1 i 1 l J _l I j . I J. 1 1 i • i 1 : i 

-+ ! i ! J' 111 J 1 I [l I i1 i I . I 15 

16 I 11 iJ 
17 
11 

1 iJ.1 
I 1 T ! ! i I 1 1 1 Iii I 

19 

20 
21 
22 
23 
24 l 1 

1 J] i 

l I I I 

T 
l J l] 
i j1 
1 ! i I I I ! ! i 

ll 
1 i l 

] 1 
I I J 
l ii J I 

ii 11 I I I I I I :1 i 

TT i I 
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Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21-9092 UM/Oso· 
Printed in U.S.A. 

::-==.=;-: International Business Machines Corporation 

Graphic Card Electr:o Number 1 2 75 76 77 78 79 80 

Programmer Joh,.W\ 
Keying 

Instruction Key 
Page~of _ ~~:;~f:at<on \T\R\NIRle 16-I 

Control Specifications 
For the valid entries for a sYstem, refer to the RPG reference manual for that system. 

1r ~ 
jl :s ~ "E 

.,, j Number z. 
0 

g1 i: rS ~ - ~ ~ 
0 

..J 

H 
Size to g_ .9 Size to i ~ of Print 0 Reserved g' § :; g :::i 1 :I_ Cl <.:i .;;; E -

Line ~ Compile 8 8' Execute ""C > ~ .:- a.. -c Positions U "O ~ ~ ~ ~ ~ ~ -o ~ §? .§ ~ ~ ~ ~ 0~ ~ ~ l 
~ t;~ .s n"'~"',,::c;,,~ ~ - ~-~-~c:f-u.~~zio:Hru.d·(:Jo:~~§~%~~ ~ ! 3 0 ~ () 0 0 - a: ~ - a: VI ~ .::. .-- VI .__ z ~ en a u ..= 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 ?3 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 5 ~ 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

0H HU ll L ll lL lJIIII J I II JI I IIIIJ lJJlIJ 

F 

Line 

3 4 

0 2 

0 3 

0 4 

Filename 

File Type 

0 

f
a: 
u 

File Designation 

End of File 

Sequence 

File Description Specifications 

Mode of Processing 

Length of Key Field or 
of Record Address Field 

Record Address Type ...J 

Type of File 
w 

N Organization or 8 
~ Additional Area c 
a: 0 

~ f:: Overflow Indicator -~ 

::::: ,e Key Field X 
E!:. X Starting w 
<( ::::- Location 

Device 

For the valid entries for a system, refer to the RPG reference manual for that system. 

File Addition/Unordered 

The same files are used for Example 1. Therefore, 
the File Description entries are the same. 

II~ lntlff'"ltlOnal Busrnen Mech1ne1 Corpor•tton 
RPG INPUT SPECIFICATIONS GX21-ll094 UM/060• 

Print..i in U.S.A. 

l-Progr_om_-_T...!.-!...:rA.="'"'-"~=c:l.,..C;~+CLI..1<,0_,:.u......1 '-=_&'-"'e::;;~µli:-'"'J.....,~..._,,_-.---~J Keying Graphic l l l J C.rd Electro Number J 
Provomm.,. Jo\.." "'Do~ lo.ta LlJ.~_l- - l lnstruction t--Ke-y ~---i---il----11---it--lt--Jt--1} , 

I 
1----i 

Line 

• External Field Name I Field Location 
Filename 

Field 
Indicators 

or 
Record Name 

~ 'g Record Identification Codes "'-~ g 

l w "' ~ ig 1 2 3 From To -~ RPG - : i 
'i ::5 :S 15

. ~ l Field Name 1 ~ l ~ Zero 
~ Q ~ : _ ! _ ! _ ~ ~ a: Data Structure ii ~ -~ .~c- ~ Plus Minus or 

Data .!! 5 "' Position z C ii Position z C ii Position ~ Cl ii !l :::; E - -
Structure ~ ~ -~ ~ -ZO ~u i -ZO ~o oi ZC ~o o~ ,~ ~ Occurs -~ u§ i "i ~ 81.,k 

N1me ANoz8"a: u ··- nTimes Length c ""o.;: 
3 • 5 e 1 s 9 10 11 12 13 ,. 15 1e 11 ts 19 .20 21 22 23!24 25 26 u l2a 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 48 47 48 49 5u 51 52 5j,54 55 se 57 sa 59 eo 61 62 63 &t 85 ee e1 ea 89 10 n n 13 14 

0 1 Itrig,A NS 
o 2 I 
0 3 I 
0 4 I 
0 5 I 
0 6 I 
0 7 I 
0 8 I 
0 9 I 
1 0 I 
1 1 I 
1 2 I 
1 3 

1 4 

I 'j_ 

I 1 T 
1; 5 I ] I I 

I ! ! 
.l 

1 7 I 
1 8 I 
1 9 I l 

I 

~l 

Input specifications are the same as for Example 1 
because the sa_me input file is used. 

7 
13 

l 

112.J l1 I IE. ll"llN l(lJ 

1~12 blelsll!. 

14_1 ~'l. Pl lJ II ci E 

1 

i 

I 

l 
I : 
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IBif\ lntemation-' Butinew Mechinet Corporation 

RPG CALCULATION SPECIFICATIONS 

GrlPhic Card Electro Number 
l--~-+--+--1~+-+--+--+--i 

Key 

1 2 

Pago~of 

C § indicators Result Field j j ~=~: 

GX21-9093 UM/050° 
Printed in U.S.A. 

i-------, 9 ~ J .T i!! Arithmetic 

&> j ~ And And Factor 1 Operation Factor 2 ~ ~ PlusC::!Zero Comments 

Line 1- 0 ri Name Length ~ ~ 1 > 2 1 < 2'[1 = 2 

E ~ :- 0 0 0 
·~ i Lookup(Fector 2)11 

.fts-1z z z C5:z:HlitiLowEqual 
3 4 s s 1 a 9 10 11 12 13 14 15 1e 11 1a 19 20 21 22 23 24 2s 28 21 pa 29 3o 31 32 33 34 35 38 37 38 39 40 41 42 43 44 45 48 i.1 48 49 so s1 s2 sa 54 56 58 s1 58 59 80 91 62 63 84 85 66 67 68 ee 10 11 n 13 74 

0 1 c ldrlv Moll JI IP11tLI.1dE IEl,.'J'1rls1r Li i 
0 2 c 
0 3 c 
0 4 c 
o s c This specification tells the system what calculation to perform. QTY must be multiplied by 
o s c PRICE. QTY and PRICE are fields from the input record and are described on the Input ~

1
1 

11-0-1-1-+--<~c+-1--+-+--1-+-+• Specifications form. Notice, however, that a new field, EXTCST, is created to hold the result. ~ 
f 0/ 81 jCj 111 11 /I We needed a new result field because we could not use any of the fields described on the IH-+-H 

0 9 c Input Specifications form. If we had used one of them, we wouid iose information needed 
1 0 c for printing the detail line. 
1 1 le You must define any new field by describing field name, field length, and decimal positions. 
1 2 c 

1 3 c 
We chose the name EXTCST, an abbreviation for extended cost. Any valid name could be 

1 4 le used. According to the printer spacing chart, the EXTCST field is 7 positions long with two 

1 5 le decimal positions. We, therefore, used these figures when defining field length and decimal 

1 6 c 
positions. 

1 7 c ~~~~l~~~~~~~~lll~~~~~~~~~~~~~~~~~~~~~~1l~~~~~~~~111~~~~~ • ft -
IBM lntern.11ionel Butinea Machines Corpor•tion 

~ 

RPG OUTPUT SPECIFICATIONS GX21·9090 UM/050° 
Printed in U.S.A. 

!. 
~ 

Line ~ 

Filename 
or 

Record Name 

Grl!lhic 

Key 

75 76 77 78 79 80 

::';"N:atioo ITl&f MR@~ 

~ii~ Skip OutpUtlndicaton Field Name ~ Convn• Ze':::'"' NoSign CR _ X==: 

e:;;;; or Y• Yes 1 Y=Dete ~a e .ti • T T EXCPT Name A J Field Edit 
!~ ,2 _i And And nd Yes No 2 B K z a zero Defined 
~ ~ a: Pmitloo No Yes 3 C L ~ 
DEL~ l6 ~<iiln No No 4 D M 
~j ~ 850utp.it ~ 

o R o 0 zo •AUTO :5 ~ Record iii Constant or Edit Word 
~ z z w al ... , 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 • 

3 4 s e 1 a s 10 11 12 13 14 15 19 11 1e 19 20 21 22 23 24 25 28 21 28 211 3o 31 32 33 34 35 38 31 38 39 40 41 42 43 44 46 48 47 48 49 so s1 s2 53 54 156 58 s1 58 59 60 61 82 63 84 85 e& e1 e& se 10 11 n 73 14 

0 1 oltaE p olRJTI ID LL 
o 2 lo 
o 3 lo 3Ll 
o 4 lo D Elsic.i T 
o s lo 7li 1 
0 6 0 lfl~t l!1E 13 1 
0 7 I<> 1916'. 
0 8 lo 
o s lo 
1 o lo 
, , lo 
1 2 lo 

11-
1
-1-

3
....1.-J1-o.L-1......J-1.-• ·This Output Specifications form differs from the one in Example 1 by only one entry. 

1 4 o The field EXTCST was added because it is to be included in the output line. EXTCST 
..... 

1
-1--

5--'-'l-'-o.j._j_..._. is to be edited with commas, so we use edi~ -~ode 1. 
1 8 I<> 
1 7 0 

1 a lo 
1 9 lo 
2 o lo 
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Writing Specifications for Indicators 

So far you have learned how to use the program cycle for producing simple 
reports. However, actual business reports would be more complex. They 
would include more information, have page and column headings, and probably 
include subtotals and final totals. 

A report like that shown in Figure 11 would require printing four different types 
of lines: report heading, column headings, detail lines, and total lines. Some of 
these lines must be printed only at certain times: headings would be printed 
only at the top of the page and totals only after all detail lines are printed. To 
produce the report correctly, you must use indicators to specify when you want 
certain things done. 

To you, indicators are two numbers or alphabetic characters you specify on the 
specification forms. To the object program, indicators are like switches, 
located in the system. They mean one thing when on, another when off. You 
can use several types of indicators; each type signals something different. 

To use indicators correctly, you must know how program cycle operations 
affect indicators. In this section, indicators are discussed one at a time. You 
will learn when to use indicators, how to specify them, and which program 
cycle operations are associated with each type of indicator. 

TRANSACTION REGISTER 

TRANSACT ION ITEM DESCRIPTION QUANTITY UNIT 
DATE NO PRICE 

7/23/-- 413010 CHOOl BOX lOOA FLUSH 10 4.90 
412146 CH148 BREAKER 15A 100 .89 
411116 1500 TWIN SOCKET B 500 1.12 

7 /24/ -- 503029 MOTOR 1/2 HP 60 CYC 2 146.78 
327802 TERMINAL CLIP l 00 5.12 
326013 TERMINAL BAR 100 4.12 
411121 1506 SOCKT ADAPT BR.~ 400 .19 
412997 CH173 BREAKER 30A 60 1.15 
413088 CH176 BREAKER 60A 40 1.15 
411174 Cl51 SIL SWITCH BRN 200 1·16 
413090 CH005 BR BOX 150A 10 4.98 
718326 FC803 FUSE 15A 200 .32 

SALES 
AMOUNT 

49.00 
89.00 

560.00 

698.00 

293.56 
512.00 
412.00 

76.00 
69.00 
46.00 

232.00 
49.80 
64.00 

lt754.36 

71271-- 321071 2-SPEED SAW 1 28.44 
325781 SATIN-CUT DADO SET 1 39.50 
412146 CH143 BREAKER 15A 50 .89 
573022 6-VOLT POWER BATTERY 2 14.45 

WEEKLY TOTAL 

Note: This report is similar to those shown before, but note the addition of 
headings and totals. 

Figure 11. Printed Report 

28.44 
39.50 
44.50 
28.90 

141.34 

2,593.70 
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CONTROL LEVEL INDICATORS 

Control level indicators are used when you want to calculate and print totals. 
Nine different indicators can be used (L 1 through L9), allowing as many as nine 
different levels of totals in the same program. The control level indicators tell 
the program two things: 

• When totals should be calculated 

• Which calculations and output operations are total operations 

A control level indicator in positions 59 and 60 next to an input field specified 
on the Input Specifications form determines when totals should be calculated 
and printed. This input field is called a control field. Whenever the contents of 
the controi fieid changes, a controi break occurs. A controi break turns on the 
control ievel indicator assigned to the control fieid and aii iower controi ievei 
indicators. The system performs all calculations and output operations (total 
operations) that are conditioned by these control level indicators. If a control 
break causes L3 to be turned on, L 1 and L2 are turned on. This allows control 
over several levels of totals and subtotals. Examples are daily, weekly, and 
monthly totals. 

In Figure 11, the records are grouped by date, and a total of the sales amount 
field should be printed when the contents of the input record date field 
changes. 



RPG INPUT SPECIFICATIONS II~ International Business Machines Corporation 

GX21·9094 UM/050" 
Printed in U.S.A. 

Program 
75 76 77 78 79 80 

Programmer lDate 

Keying 
Instruction 

l-:-:~-ic-+--+]--+--+--!1--+1-;--11 Card Electro Number J ~.;.~~:ation I I I I I I I 

I 
i----. 

CL 

Filename 
or 

Record Name 

External Field Name 
~ Field Location 

~ ~ Record Identification Codes 5 
Field 

Indicators 

?: 
j _zw. ~ ~ ~- From To 6 RPG - ; -5 

~ - li j Field Name ! J: ~ 
2 S ~ : s .! i 3j a:: Data Structure = = Zero 

Line 

~ 
3 4 5 6 

0 1 I 
0 2 I 
0 3 I 

i~M 

;-- ZofS zoat ~oi~::r -.E_ g ~.g_ 
i----,D"""at_a_....,..-.-0+R....,..-iE .!2 ~ Position -: N :; Position = N ; Position ... N :; -g al Occurs g g ~ "' 

Plus Minus or 
Blank 

Structure ~:i ~ ~ :ft () 0 :ft () 0 :ft o 0 cii it nTimes Length C u ::!; 0 
9Na1r;;e11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2S 29 30 31 32 33 3~ 35 36 37 36 39 40 41 42 43 44 45 46 47 48 49 Su 51 52 53 54 55 56 ~7 58 59 80 81 62 63 64 65 66 67 68 69 70 71 72 73 74 7 8 

1} 
I 

RPG CALCULATION SPECIFICATIONS GX21-9093 UM/050" 
Printed in U.S.A. 

S::lll:'Z!'~ International Business Machines Corporation 

Program 

Programmer Date 

Keying 
Instruction 

Graphic Card Electro Number 

Key 

75 76 77 78 79 80 

~=~•tiool I I I I I I 

C 
Indicators Result Field Resulting 

§ Indicators 

t-- · I .l Arithmetic 
~ ~ A~ And ~ ~ Plus Minus Zero 

~ _5 ~ Factor 1 Operation Factor 2 Name l 11: Compai-e 
Line 1--eg; Length '!i%1>21<21=2 

Comments 

E E • - .5 ! Lookup(Factor 2)is 
1fc'.l 5 :ft ~ ~ ~ :!!! His#! Low Equal 

3 4 5 s 1 8 s 10 11 12 13 14 1s 1s 11 18 19 20 21 22 23 24 25 26 21 pa 29 30 31 32 33 34 35 36 37 36 39 40 41 42 43 44 45 48 47 48 49 so 51 52 sa 54 55 56 57 58 59 60 61 62 63 64 65 66 67 BB se 10 11 12 73 14 

0 1 

0 2 

0 3 

0 4 

0 5 

c 
c 

c 

~>+-f-+-+-+-+--+--+-+-+-+-+-+-+-+-t-+-+-+-+-++-+-+-+-+-+-+--+-+-+-+-+-+-+-+-+-+-+-+-++-+-+-+-+-+-+-+-+-+-+~--+-1-+-H-1---+-~ 
~ 

IB~ lnternatiONll Business Machines. Corporation RPG OUTPUT SPECIFICATIONS 
1 2 

PageDJof 

GX21·9090 UM/050* 
Printed in U.S.A. 

Program 

Programmer 

8. 
?: 

Line ~ 

3 4 5 6 

0 1 0 
0 2 10 

Filename 
or 

Record Name 

Date 

Keying 
Instruction 

Graphic · Card Electro Number 
1--~~+--+~+--+--!~+--+--I 

Key 

~ ; Space Skip Output Indicators Field Name Commas Ze':, ~:~~es No Sign CR 

~~ ~ -.&: ~ 
e..; G1 T T &..@., l! :;; And ~d EXCPT Name d 

??; ~ a: Pos1t1on 

l-':-AD8D ~DL j ~ ~ ~ in a: 
- - c;s_ Output ~ 

Yes 
Yes 
No 
No 

Yes 
No 
Yes 
No 

A 
B 
c 
D 

75 76 77 78 79 80 

~~~;~ation I I I I I I I 

X =Remove 
Plus Sign 

Y=Date 
J Field Edit 
K Z=Zero 

M 
Suppress 

5 ·9= 
User 
Defined 

O R zo o zo •AUTO ;; <_ Record - Constant or Edit Word 
~ z i.ll "' it . 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

7 8 s 10 11 12 13 14 15 15 11 18 19 20 21 22 23 24 2s 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 48 47 48 49 so 51 52 53 54 55 56 57 56 59 60 61 52 63 64 65 68 61 68 69 70 71 n 73 74 

tIJ l .... at ;1 &; rn 1;t,; u 
:1"'3~~9"!--t!-'1:::3:'+"t-t-+-1-+-+-t-t-++-t-+-+-t-+-+-+-i'-+-+-t-+-+-+-l-+--+--t--+-+-+-l-+-+-+-1-+-+-+-1--+-~I---' 

t-+--ir-+-t-+-+-t-++-t-+-f-,~-+-+-f\..J:::: 
0 3 10 

Control level indicators are specified at G) to tell the compiler when total opera
tions are to be done. They are used at G)to tell which operations are total 
calculations. With a T in position 15, they are used at Q) to tell when total output 
lines are to be written. 
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Program Cycle Operations 

Figure 12 shows the program cycle operations associated with control level 
indicators. The system can do calculations and output operations at two 
different times in one cycle: at detail time and at total time. Total operations 
associated with control level indicators are not done in every cycle; they are 
done during the cycle in which the control field changes. 

After a record is read, the program determines whether the control field in the 
record just read is different from the control field in the previous record. If it 
is, a control break occurs and the control level indicator you specified is set on. 
When the indicator is on, it means that all records in the control group have 
been read and that total operations can be performed. Control level indicators 
remain on through the detail calculations and output processing of the record 
.a.L-.&. ------.-1 .a.L- ---.L--1 L---1- ""r'L--- --- .a.L-- --.L _z_r. L_z. ___ .&.L- ___ .-_ ------' ~-
lJJi:ll \,;i:IU::i6U lll6 \,;UllLIUI Ul6i:I~. I 116Y i:lr6 lll611 ::i6l Ull U61Ur6 lll6 116Xl 16\,;UIU l::i 

iead. 
START 

beginning of cycle into processing area. 

Set off control level indicators. 

Perform total output operations. 

Program 
Cycle 

Figure 12. Program Cycle Operations for the Control Level Indicators 

Read a record. 



Detail operations for the record that caused the control break are done only 
after total operations for previous records. The control level indicator assigned 
to the field that caused the control break remains on so that the first record of 
the group can be identified with that indicator. The record that caused the 
control break is not processed before the total operations are done, because 
information from that record would be included with information from records 
in the previous group. The totals from the previous group would then be 
wrong. 

RPG Specifications 

To specify a field as a control field, you assign a control level indicator (L 1 
through L9) to an input field in positions 59 and 60 on the Input Specifications 
form: 

UT SPECIFICATIONS GX21-11094 UM/060• 
Printld in U.S.A. 

>des 

I I I I I I I ~rd El~tro Num~r I 
Field Location 

l h¢DlAtdE LL 

75 76 77 78 79 90 

~.;.~;:~i<M11 I I I I I I 

Field 
Indicators 

L 1, assigned on the same specification line 
as the date field, tells the system to use 
DATE as the control field. 

To specify which operations are total operations, you assign the same control 
level indicator in positions 7 and 8 on the Calculation Specifications form and 
in positions 24 and 25, positions 27 and 28, or positions 30 and 31 on the 
Output Specifications form. On -the Output Specifications form, you must also 
enter a T in position 15. 
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II~ International Bu1inet1 Machines Corporation 

Program 

Programmer jDate 

RPG INPUT SPECIFICATIONS 

Keying 
Instruction 

1-:-::-hi_c -1--f-1----I1--f1---11---11 Card Electro Number J 
GX21·9094 UM/060• 
Printed in U.S.A. 

76 76 77 78 79 80 

~~~;~catioo I I I I I I I 

I ..: External Field Name Field 
~ Field Location Indicators 

Line 

& 
~ 

~ 

Filename 
or 

Record Name l ii~ h 1 ,_,., ldmti:"""" "°""' 3 g From To j I Fiel~p;ame I i '~-ts ~"'=I l l I 
= B ,i : ... ... ii; ~ - D!!te St!'~t'.!!'e Pius Minus :;ro 

Data R .! i i Position g ~ ~ Position g e ~ Position g ~ ~ ~ ~ ~ g ~ :~ Blank 

Structure ~a ~ h 6 ~ ~ cS L cS H ~;;~~ Length ~ 8 ~ 6 
3 4 5 8 7 8 9N

8
1':;"11 12 13 14 16 18 17 18 19 20 21 22 23 24 25 26 27 pa 29 30 31 32 33 34 36 38 37 38 39 40 41 42 43 44 46 48 47 48 49 Su 51 52 53 54 66 66 57 58 59 60 61 62 83 64 65 68 67 es 69 70 71 72 73 74 

01 IIWPkllI ~1 
ILl 

o 4 ! ~Cl ll? ..,Ida T 11 t:I 

lolsl 111 111 11 1111111111 II II 1111 II II I 11 I II 11 II I 1·r1 I Fr-11Tl .. 111 111111 I II 11 111 11 I I I I I I I I I I I I I I I I I I I I I I 1·1 I I I I I I I I I I I I I I l.,l I I I I I I I I I I I I I I I ·1 I I I I I I I I I I I I I I I I I I 

'f'RM' RPG CALCULATION SPECiFICATIONS ~~:i~9?..9~.s~~1oso• 
._.. ':' ~ International Business U.Chines Corporation 

1 2 

Page[] of 
Card Electro Number 

l-Pr_o_gr_•m----------.-----------1 Keying 
Instruction Programmer Date 

Graphic 

Key 

Indicators Result Field Resulting 
§ lndic1tors . J J Arithmetic g~ ~ :: e And And .2 :C Plus Minus Zero 

& ! ~ Factor 1 Operation Factor 2 ] :; Compare 

Line ~ e gf Name Length i ~ 1>21 <&1-2 
~ ~ r£ c c c i! ':; L"."kup(Fector 2)1s 
u..u...1z ·z z O:rH1i;tlowEqual 

c 

75 76 77 78 79 80 

~~~;~atioo I I I I I I I 

Comments 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 j2B 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 46 48 47 48 49 50 51 52 &a 54 66 58 57 58 59 60 61 62 83 64 66 86 67 68 611 70 71 72 73 74 

0' 1 c lstdYJ IMUlttt IERJ.l!~t K::l.ldlr1Sl 
0 2 c 
0 3 

0 4 c 
0 5 c Use a control level indicator in positions 7 and 8 to show that a total operation is to be 
0 6 c done only when a control break occurs. The operations on line 01 and line 02 are 
0 7 

c done during the detail processing of each input record. The ADD operation in line 
o e c 

03 is a total operation that will be done when L 1 is on; that is, when the DATE 
0 9 c 

1-
1
-+-

0
-+-lt-ct--+-+-1--+--t- • ti el d changes. 

1 1 c 
•? ~ T11111Trrr1rr11111111111111111.11111111 • •L~•TTTTTTTTr 

IBM1n1e<no1ionolBusineuMochines~1ion RPG OUTPUT SPECIFICATIONS 
GX21-90004 UM/050• 
Printed in U.S.A. 

75 76 77 78 79 80 
Program 

D1te 

Keying 
Instruction 

Graphic Card Electro Number 

~=;:atiool I I I I I I 
Key Programmer 

0 
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& 
~ 

Line j 

0 1 

0 2 lo 
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Filename 
or 

Record Name 
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~~ Space Skip 

~~ 
:r ~ 

5 ; i~ 
~~ M 
~ * ~ ! 
A ~ < 

Output Indicators 
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FieldName ~ 

EXCPTName 
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Commas 
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No 
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No Sign CR 

to Print 

Yes 1 A 
No 2 B 
Yes 3 c 
No 4 D 

-

J 
K 
L 
M 

X =Remove 
Plus Sign 

Y= Date 
Field Edit 

Z =Zero 
Suppress 

5 ·9= 
User 
Defined 

o R i 0 o •AUTO :6 ~ Record m Constant or Edit Word 
~ z z w "' a. • 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
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You can specify ·up to three different indicators on a line on the Output 
Specifications form. If you are using only one indicator, you can enter it in any 
one of the three positions. The control level indicators specified on this form 
can be used to condition an entire output record or only certain fields in the 
output record. 

IBM International Business MachinH Corporlition 
RPG OUTPUT SPECIFICATIONS GX21-9090 UM/050* 

"' 
Printed in U.S.A. 

1 2 
[Program T Keying Graphic T T T 1 l Card Electro Number ] 

Page[Oof 

75 76 77 78 79 80 

~::'catioo I I I I I I I l Programmer J Date l Instruction Kev T T T T 

0 
... _,,, 

Output Indicators ...... Zero Balances X =Remove lU Spece Skip Convnas No Sign CR -
~ Field Name If ~ to Print PlwSi!P' 

5-9= e~ or t Y =Date ::c ~ ,l Jd 

Yes Yes 1 A J User 
Filename i~ ~! EXCPTName Field Edit 8. End Yes No 2 B K Defined 

~ or Z =Zero 
~~ .!~ Position No Yes 3 c L 

Line 

~ 
Record Name 

~ ~~ 
:!! i ;O; in No No 4 D M 

Suppress 

i 85 a: 
A DD < Output :::i 

~ 
0 ~ 0 *AUTO !:! < Record a. Constant or Edit Word 
z z il3 m ii:. 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 • AND 

3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 38 37 ;_is 39 40 41 42 43 ~~~G~~~~~~M$$~~~~~~~M~~ID$~~ 71 72 73 74 

0 1 ~IOI IUtd p IJ td lD l lml1 
0 2 lq 1 Ll NAi 1Tl£.I ¥1 ~ 
0 3 0 Girl~ ~ ll~ 
0 4 lq lilcJE. le~ 6 13l5 
0 5 lq EIX TC SIThJ '" s 0 6 lq 7i 112 m l 11 
0 7 0 T lt)AJ ~IT :cm lie </Isl 
0 8 0 
0 9 0 

A control level indicator specified on the sam~ line as the field name Q) 
1 0 lq 
1 1 lq indicates that the field should be written only when the control level 

1 2 lo indicator is on. Indicator L 1 is on at detail output time only for the 

1 3 0 first record of each group. This record is the same record that caused the 
1 4 0 control break and allowed the total operations for the previous group to 
1 5 0 take place. DATE prints only on the first detail line of each group. This 
1 6 0 use of the indicator is sometimes called group indication. However,_a 
1 7 I<> control level indicator specified on the same specification line as the line 
1 8 0 type entry in position 15 Q) indicates that the entire line should be 
1 9 10 · written when the control level indicator is on. 
2 0 0 I 

, In T T I I "T I I I I I I I I I I . '' .. I I I I I I I I I I I I I I I I I I I I I ?"f I I I I I I I I 

Using the Blank-After Specification 

In RPG, you can set fields in storage to blanks (in the case of alphameric 
fields) or zeros (in the case of nume.ric fields) after they have been. written out. 
You do this by entering a B in position 39 of the Output Specifications form. 

This is a particularly useful feature when you are doing total operations. I~ 

allows you to use the same field over and over for accumulating and printing 
totals. For example, you could use a numeric field to accumulate totals for a 
particular group of records. After the totals are accumulated and printed for 
that group, you can use the same numeric field to accumulate the totals for the 
next group of records. To do this, place a B in position 39 for the total field. 
If you do not place a B in position 39, the totals for the second group of 
records would be added to the totals for the first group of records. 
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EXAMPLE 3 (TRNREG): USING CONTROL LEVEL INDICATORS TO 
CALCULATE AND PRINT TOTALS 

Program Definition 

Print a weekly sales transaction report that lists all daily transactions and gives 
the total sales for each day. This report is similar to the reports produced in 
Exampies i and 2. Aii items soid each day are iisted. item number, item 
description, quantity sold, unit price, and sales amount (quantity times unit 
price) are included for each item. The date is printed only for the first 
transaction encountered that has a new date (the date is used as a group 
indication). The total sales amount for a day is printed after all transactions for 
that day have been recorded. 



1 
2 
3 
4 

s 
D • 

7 
I -
' "J_ 10 

. 11 
·-· 

12 

13 
14 
'K 

Program Requirements 

Group 
Indication 

Input: Sales transaction file consisting of 96-character records. The records 
are arranged in ascending order by date. The format of the input 
records is shown on the record layout form: 

Itel"\ 
])ucy;pt;on 

Processing: 

• Multiply quantity times unit price to find sales amount. 

• Find total of all item sales per day. 

Output: A printed transaction register: 

7 I 2.3/ -- 413010 CHOOl BOX lOOA FLUSH 
41Zl46 (Hl48 AR.EAKER 15A 
411116 1500 TWIN SOCKET !3 

7 I 2 4/ -- 503029 MOTOR 1/2 HP 60 CYC 
317802 TERMINAL CLIP 
326917 TERMINAL !3AR 
411121 1506 SOC KT ADAPT !3Rt\I 
412997 CH173 BR.EAKER 30A 
413088 CH176 BRcAKE~ 60A 
4111 74 Cl51 SIL SWITCH ARN 
413090 CH005 BR bOX 150A 
718326 FC803 FUSE 15A 

This printer spacing chart shows how the report is formatted: 

l 
1 

IYIJI 

I V 
'I 

J r'.;. -. 1. 

1 , , 11' , T I I ' ' T' ''' I IT 

Two decimal positions 

10 4.90 
100 .89 
500 l .12 

2 146.78 
100 5.12 
100 4.12 
400 • 19 

60 l .15 
40 l. 1 c; 

200 1.16 
10 4.98 

200 .32 

I I 

49.0ll 
139.00 

560.00 

698.00 

293.56 
512.00 
412.00 

76.oo 
69.00 
46.00 

232.00 
49.80 
64.00 

1,754.36 
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Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 
I~~ lnternat1ona! Business Machines Corporation 

GX21·9092 UM/05C" 
Printed 1n U.S.A. 

F File Type 

Keying 

Instruction 

f--G_r_ap-hi_c -+---+-+--+-f---+---+____,I Card Electro Number 

Key 

l 2 75 76 77 78 79 80 

Pageru 01 _ ~~~~;:1:a"°c ITIRINl~IEl'7 

Control Specifications 
i=ur tfle vai10 emries for a system, refer m me t;?G reference manua1 Tor mat sysrem 

File Description Specifications 
For the valid entries for a system, refer to the RPG reference manual for that system 

Mode of Process1ny Ft!e Acit!•t1on Unorde•ed J 
t---

Length of Key F1Pld or ~u.J Extent Exit Number of Tracks i 
of Record Address Field for DAM for Cylinder Overflow J 

Record Address Type zvi: Name of I N E 1 ~----~....J Symbolic umber of xtents 1 
Type of File Device Device Label Exit I Tape ! 

File Format N Organization or u-g J ,. R d • 

0 
~ ~ Additional Area _g Storage Index I ~ 

~> >-?".=:_ ~ Block Record ~ t Overflow lndi~ator § I I ~~dition \ 
~ ~ Length Length ~ f2 ~ey F.1eld _;; ' U1-U8, i _ 2: a: ...._ X Starting :..; Cont1nuat1on Lines 2 i UC r-i 

j ~ UJ ~ u.. External Ae~rd Name<>< ::: Location K Opt<an Entry ~ ~ , 

Line 

End of File 

Sequence Filename 

3 4 5 6 1 8 9 · 10 11, 12 13 14 15 16 11 18 19 20 21 22 23 24 25 2s 21 28 29 30 31 32 33 34 35 36 31 38 39 40 41 •2 43 44 45 46 47 48 49 50 51 52 53 54 55 56 51 ,5a 59 60 61 62 63 64 65 66 67 68 69 10 " 12i 73 '~ 
0 2 FtijRJA~lSJ T T Ile IF1 ' ! l 1 _iwJ J l l t l l ! : ! • I i 1 I 
0 3 FJ&E P olRTl la F J_ ~ ' P RINITElRJ _r · - ' ' ~- 1 1 
0 4 F I I i J J J lJ j j J No new entries are made on this form. _I~ 
0 5 l l l TII . ;-, ... IJ_ !'!I':! I 1 11 i~ 

RPG INPUT SPECIFICATIONS GX21-gojM UM/060° 
Ptintld in US.A. 

l-Provr __ am__,Ti_:.r_,o....=-1'\:.=So.::a.~c::::::::+.:_.:_;i O:::::..!...Y\-'--'~~e:..,;~.,_l:.:~w..:_:i.~LL->-------1J Keying 1--Gr_11P_h_ic-+--+-l+---+--l+--1l-+--1]

1 
Card Electro Number J 

f>rotrommlf .Toh,... D 0 e l Date 1./ IO/- - l Instruction Key l l J l 
1 2 

Poge~of 
75 76 77 78 79 80 

~.:e~;;:ltion lrlRINIRl£~1 

I 
Filename 

or 
Record Name 

~ External Field Name Field Location 

~ ~ Record Identification Codes ~ .g 

j w "' j lS 1 2 3 From To -~ RPG -' ~ : 

Field 
Indicators 

i ::) :E 15
- ~ ·- Field Name l u..~u..t " Zero f.. "1i ~ ~ 0 

:::. § ~ • _ iSJ Q) _ ~ ~ a: Data Structure iii .E' g' ~ Plus M1nu1 or I 
Oat O R _! 5 ~ Position ~ ~ ~ Position ~ e ~ Position ~ !2 ~ ~ ~ .S g 'fi :~ -c. Bl1nk 

I E ·; o ..., N "' .., N "' Q N l'O :&'. ID Occurs ~ 8 111 '* "i 
s~~i::,~~ ~ i a ~ ~ u 6 ~ u ti z u 6 cl5 ii: n Times Length u ~ 0 ii: I 

J • 5 8 7 8 9 10 11 12 13 14 15 1e 17 18 19 20 21 22 23 24 25 26 27 pa 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 &u 51 52 53 54 55 !i8 &7 58 59 80 91 82 83 &< 95 88 87 118 eg 10 71 n 13 74 

0 1 1fif RIAlrJ!.5J I~ l T 
o 2 I ! 1 ~ ~0~ Ll 

]l2 I!I~~ 0 3 I I 7 
0 4 I 13 
0 5 I 
o e I 
0 7 I 
0 8 

0 9' Input fields are described as before. In this program, totals must 
1 a 1 T be accumulated and printed. You know that totals must be 

I l 
I 

1 1 I printed whenever a record with a different date field is read. The 

_512 IDE slci 

l'Jl2. 2.le]RlrlciE 

l 
I 

- -

l 

l I 

T 
1 T l--1--+--4--1--1-1 .. +-i-+-+-+-+-+-11-+-+-+-+-+-1-+-+-+--t-+-t-t-t-+-+-~ 

t-1+-12 -+-I+-1-t date field determines when total operations should be done. The l j_ 

I I ! i l l 
! T I T 

t-11+13-+i-J-.I~-• date field is the control field and must be specified as.such. This 
, •J I ! is done by the L 1 entry in positions 59 and 60. 

i I ! I J I I I 

I l ! l l ! l Li 
, [ 5 i I I -+I -+--+-+-+--1-+-+--+-+-+--<-+-+--+--+-+-+--1--+-+-+--+-+--1 

~~I 11 :11111111 l I:: I I I l_LlJ_LL~L1_~1 ~l~l~1~1~1~1~1~1~1~1 1~1 1~' l~l~l~~~~~~~~~~~~~ 

62 



RPG CALCULATION SPECIFICATIONS 

>----'-'---'0.--"-"~-----'-="'-'"~.......==.....-----< Keying 
Graphic Card Electro Number 

1 2 

Pagei)of 
Programmer ..:l'oh" 

c § 
1-- ~ 

o; 

Indicators 

1 1 

Instruction Key 

Resu It Field Resulting 
Indicators 
Arithmetic 

.g J: ?tus Minus Zero 

GX21-9093 UM/050° 
Printed in U.S.A. 

~j 
Factor 1 Operation Factor 2 "§ t; Compare Comments 

Line I- 0 

EE 
if 8 

Name Length ~ ~ 1 > 2 1 < 2 1 = 2 

0 0 O -~ ~ Lookup(Factor 2)is 

3 4 5 6 7 
z z z Cl :i:: High Low Equal 
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 '2s 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

0 1 c lGl11Y 
0 2 c ~IDID Id~ lnA~nl01 8~ 
0 3 c 
0 4 c 
0 5 

For each item, QTY must be multiplied by PRICE to get EXTCST (sales amount). To get 

0 6 

0 7 

c 
c 
c 

the total of all sales made during the day, EXTCST is added to DA YTOT (the field used to -...+--+-+-!-4-4--l 

accumulate daily sales total). 

0 8 c 
0 9 c 

I!~ International Business Machines Corporation 

] 
I 

RPG OUTPUT SPECIFICATIONS GX21-909lJ UM/050* 
Printed in U.S.A. 

75 76 77 78 79 80 Program Keying 
Instruction 

Graphic 

Key 

Card Electro Number 
1 2 

Page~of ~~~;~1%ation ITJRJMR IE~ 

0 .,__ 
8. 
;::: 

Line E 
~ 

Filename 
or 

Record Name 

"-

@ Ji Space Skip Output Indicators . ff Commas Zero Balances No Sign CR - X = Remove i ~ ~ - I 
1 

F 1eld0~ame Yes to:.:mt 
1 

A J Y = ~~t~ Sign ~~e~ = 

~~ .; ~ And And EXCPT Name End Yes No 2 B K Z = ~!~~ Edit Defined 

1-~ ~ .. - ~ ~ ~nos1tion a: I ~: ~~ j ! ~ ~ Suppress 

70'0 ~ ~ 8 u Output :::;; 
o R ~ zo o *AUTO w'5 ~ Record ~ Constant or Edit Word 
~ z ~ ~ 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

3 4 5 6 7 8 9 10 11 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 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

0 1 OIRIE.IPlol~T l 
0 2 0 lL1 
0 3 0 

a 4 lo DE5C.. 
0 5 1<>1 

0 6 0 

0 7 0 

0 8 0 

0 9 0 71 12 L l 
1 0 0 I l ! I l 
, , lo l i 1 

1-
1
-1-

2 
.... · -+-

0
-1--1---+---+1

1 Two different lines-detail and total-are needed for this report (note D and Tin position 15). 
1 3 0 

The detail line is described first. According to the report, the date field is to print only for 
1 '4 t 0 

the first record in a new control group. We do this by conditioning the date field with the L 1 
1 5 0 
, 

6 0 
indicator. The date will now print only when L 1 is on; that is, for the first record in each 

1 7 0 control group. 

1 8 0 1 
, 9 0 i 1 The total line, which contains only one field, is described next. The entire line is conditioned 

~21-+--10--1--1-01--1--1+-+i• by L 1 because it is a total line. The Bin position 39 causes the DAYTOT field to be reset to 
1-<----1--1-01---1---'-...;..._..11 zero after it is output, but before sales from the next group are added to it. If DA YTOT were 
~__.___.lo_.__,__

1

_,1 
never blanked out, the totals of all days would be accumulated. 

0 

0 i 

: 

u1 
1 
i 

1 I 1 
I 

11 
I 1 
I 1 

! 
! 

ii I 

ZL IL OL 69 89 L9 99 S9 V9 t9 Z9 19 09 SS as LS 95 SS ts ES lS IS OS 6v 81> lV 81> St "" !:!> lt Iv ov 6t 8t Lt 9t St VE tt lt It Qt 61: 9Z a 9Z Sl vl tl ll ll 02: 61 81 LI 9L SL ti EL l! LL OL 6 8 L 9 s t t l I 
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FIRST PAGE INDICATOR 

The first page (1P) indicator is used on the Output Specifications form to 
specify the headings you want printed only on the first page of a report. 
Headings, usually printed at the top of the page, include such things as 
report titles or column names: 

I IBM RPG OUTPUT SPECIFICATIONS GX21-9090 UM/050* I 
f 

. :!> ln1ema1.onat Bu•iness Mlchinos Cor_.lion Printed in U.S.A. I 
1-Pr-ogr_am _______ ~--------1 Keying Graphic Card Electro Number ml 

2 
75 76 77 78 79 BO 

Instruction Page_ of ~~'!;~cation I I I I I I I Procrammer Date Key 

0 
1--

! 
Line E : 

Filename 
or 

Record Name 

u~ ~ ~·~~ ,:-:;:. rla:\JlifPEos:isti,.·onr <tfl> 7:" '";,;- '°:-:- O; ~ ::~I< t:~ 
~~~ No Yes 3 C L Z = =.... 

DEL _i ~ .i! in a: No No 4 D M 
7~ ,!; - 8 u Output :::; 

O R o 0 o •AUTO .t:: < Record iii Constant or Edit Word 
~ z z z ;ii a; a: · 1 2 3 4 s 6 1 8 9 10 11 12 13 14 15 1s 11 18 19 20 21 22 23 24 • 

3 4 5 6 7 8 9 10 11 12 13 ~4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 311 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 86 67 86 69 10 71 72 73 74 

0 1 l<>IPl121i:lNT LIP 
a 2 lo 
a 3 10 I 1 1 
o 4 lo 1 
o 5 10 
0 6 lo I 

0 7 loi 
0 B lol 
09 lol I l 
1 0 lq T 
1 1 lo 1 I Space should be left at the top of the paper to avoid printing close to the ~rforation. 
1 2 lo 

1--1-~--1--1-+-4-1 The paper is inserted into the printer so that the first print line will be just below the 
1 3 lo T 

perforation. The 06 in positions 19 and 20 indicates that the printer should skip to line 
i 41 lo I 
1 5 lo 06 before pri_~ting. !.~~- pri~ti~~ then ~JIJ_n~ six lines (one i~chL~elow the perforation. 

T 
I 
T 
T 

1 sT lo ! T I j 

1 7 lo I 1 
1 s lo i 111 

i 
I l i 1 

1 e lo 1 1 
2 0 lo 

lo 

U LL 0£ 89 89 L9 89 !ill tr9 C9 t9 L9 09 &.; 89 LS 89 gg t9 CS tS IS ot D D Lt 9t 9t tt ct tt Lt ot 6C 8C LC 9C !it tC CC tE LC OE 61: Iii: Lt 91: 9t tt Ct tt Lt ot BL BL LI 9L 9L tL Cl tL LL OL 6 8 L 9 g t E t L 
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Program Cycle Operations 

One operation in the program cycle concerns the 1 P indicator (see Figure 13). 
The 1 P indicator is automatically set on at the beginning of every program, so 
the first operation in the program is to print any output record conditioned by 
1 P. After this is done, the first record is read and the program cycle operations 
are executed in order. 

Headings conditioned by 1 P are printed only once-at the beginning of the 
program on the first page of the report. Any heading records that are not 
conditioned by 1 P are handled in the same way as detail records. This means 
that they are printed along with detail records in every cycle. 

beginning of cycle into processing area. 

START · 

Program 
Cycle 

Perform heading 

level indicators. 

Read a record. 

Note: The first operation in the first program cycle concerns output operations conditioned 
by the first page ( 1 P) indicator. 

Figure 13. Program Cycle Operations for 1P Indicators 
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Field Name 
or 

EXCPTName 

RPG Specifications 

Heading information to be printed on the first page of a report is specified by 
using constants (actual information instead of field names). Constants for 
headings must be specified according to these rules: 

• Constants must be entered in positions 45 through 70 of the Output 
Specifications form. 

• Constants can contain any of the characters in the data character set (the 
256 EBCDIC characters). 

• Constants must be enclosed in apostrophes. (The beginning apostrophe is 
always entered in position 45.) 

• No field name can be used on the same line as a constant. 

• An end-position entry must be entered for every constant. 

Commas Zero Balances No Si CR _ X m Remo:"' 
toPrmt gn Plus Sign 

5
_
9

= 

Yes Yes 1 A J y = ~i:~ Edit User 
Yes No 2 B K z = Zero Defined 

re P0Stt1on No Yes 3 C L Suppress 
.__ __ ___. :C (ll in No No 4 D M 

8:::: Output ~ 

W
:6 ~ Record ~ • Constant or Edit Word 

- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 • 
"AUTO 

I I llS '!CIJ STl~lR ltJiu~l~E_R' Ji .... -1.1!--.l"'"""· ..._+~+±~ ............ -+l~ Valid constant. 
T I ·r TITT.11 -1 

!SIS N AiMEI' I 1 
1 ... Ji-' ..;..l~I-!-+-+-i -+-11-:f!-' +-+]-+-Jn val id constant. The constant must be preceded 

~4l~~~~~~~~~~T~~1~~~~~~~-T~i4!~~f~~l~~1 byanapostropheinp~ition4~ 

~lc~b~~~~~~~~Y~~~~'~O~N~l~~~~~~lo~s~~~,~~T~~1J~ .... ~+·jij1~Ct!ljf~t~~1nv~~cons~nL Afi~dnamecannotbespectti~ 
. T T on the same line as a constant. 

66 

!~ 'DEPT. Nl~IM8ER 
I I 

l i ! 
Invalid constant. The last character in the constant 

must be followed by an apostrophe. 
1~-+--!-!o--+-!-+~,!-+~~ Valid constant. 

! I l I I 
'/3 '!DIAlt LMTIRIANISiAl~IT!l - 1.ot1-1,_II ~l"rJEIR' ---Valid constant. Although the constant is specifi~ 
i 1 1 1 1 1 I 1 correctly, it will be unreadable when print~ 
l 1 J l because no spaces were left between words. 

I 11 



..... 
'.''l) 

me ['( ..... 

t lame 
End 
Position -n in 

lC 
Output ::; 

) ~I~ Record iii 
a. I 2 

Headings too long to specify on one line of the Output Specifications form can 
be split and placed on separate lines. You must, however, give an end position 
for each part. 

The heading shown in the printer spacing chart takes 28 positions. A constant 
containing a maximum of 24 characters can be specified on one specification 
line. Because the entire heading cannot be specified on one line, it must be 
broken into parts. The examples given show three different ways to specify 
this heading: 

2 2 2 2 222 2 2 3 3 3 3 3 3 3 3 3 3 44 4~~44 444 5 515 5J5 ~15 ~1~ 56 
i6 

6++ 
66 7 7 ~lT 1 ~1r 7 7 7 I II II 11 II 

I 2 3 4 567 19 0 1 23 45 67 19 0 1 23456 719 0123456 7190 I 2 3 4 5 6 7 I 9 0 1 2 3 456 7 I 90 1 2 34 56 7. 

iT T T T I : ; l 
I j_ : ' l l '. i T I T. I I 

i ; ii I T1T1T T1 · T ; i I 

lT . i . j i ; ! j . i '. I IT .l I ' , I ; i l i I I I ! 

! i I; I 'l i I 
• I I 

j_ ~ i TJ_1 T i I ·TT!· +:IT _i_ l: 1TT 
I 

+1-T 
: : I'. IT I ! I T, 1i>!Al11J..!VT 11~"'ifilZ11 ~1 1.,.,rofi. )j [f~1 ~· ('.:T I 

~l~-L1i' TT, 11 T 
I I I I . T , 1T 

1+ ·11 •_j_T-,- T 1] 
T. 'I 1'T ,TT, '' TTT I! ! I' I! T, I ! I 

Zero Balances X =Remove 
Commas 

to Print 
No84gn CR - Plus Sign 

5-9= 

J 
Y=Date 

User Yas Yes 1 A Field Edit 
Yes No 2 B K Defined 

Z =Zero 
No Yes 3 c L Suppress 
No No 4 D M 

Constant or Edit Word 
3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 

• 9 9 
901 

I 

l i 

~~~~~~~~~~~~~~~~~~~~~~~~ro~~~M~~~~~ronnn~ 

:ip 

! 
j 

0 
~ 

Line 

rr~ '~~llL~ ~-I Tl~M 1Q\~1r' 

Output Indicators 

!. 
{: 

~ 

L Jd 

j 0 z 

Filename 
or 

Record Name 

ITT5l Commas 
Zero Balances 

No Sign CR 
X =Remove 

Field Name to Print PlusSi111 
5-9= 

or Y=Date 

EXCPTName 
Yes Yes A J Field Edit 

User 
Yes No K Defined 

. 
Z=Zero 

a: Pos1t1on No Yes Suppress 

H in 
lC 

No No D M 
Output ::; 

"AUTO :6 ~ Record iii Constant or Edit Word 
Wm ii: I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

iL~ ~ ~~""'i_, ;:i:: f ~ ~-~ '~ ~ a:~- 'oi ~ ~ ::g:, s: 
'D'EL ~ t ;~in No No 4 D M Suppress 

7o~ ~ ~ 8 5 Output ~ 
O R ~ ~ o •AUTO w:S_ ~m Record iii Constant or Edit Word 
~ z .§ z ii: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

i 
I I 

3 4 s e 1 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28 27 28 29 30 31 32 33 34 35 ~ 37 38 39 40 41 42 ~ ~ ~ ~ 47 <48 49 50 51 52 ~ ~ ~ ~ 57 ~ ~ 60 61 62 ~ M ~ 66 67 ~ ~ 70 71 72 73 74 

0 1 

0 2 

0 3 

0 4 

0 5 

- -

0 
1q 
lq 
lq 
lq 
-

Heading lines should be specified first on the Output Specifications form. The 
best method is to specify your record types in this order: heading, detail, and 

total. 
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OVERFLOW INDICATORS 

You use overflow indicators to: 

• Print headings on every page but the first page of a report (the 1 P indicator 
allows headings to be printed on the first page). 

• Control where printing begins and ends on a page. 

• Advance forms from one page to the next (provided a skip specification is 
also used). 

To understand how overflow indicators work, you must know how the concept 
of overflow is defined in RPG: 

• Overflow means the lines that remain to be printed after a page is fulL 

• Overflow handling means advancing forms to a new page after the last line 
has been printed on the current page. 

• Overflow line means the last line to be printed on a page. 

• Overflow page means the new page to be printed when overflow occurs. 

The last line to 
be printed on a 
page is known as 
the overflow line. 

~--. 

···--· .. --

........,.,....._ _______ ~ Overflow occurs 

when the overf I ow 
line is printed. 

Printers use continuous forms (a series of pages divided by perforations). Overflow 
handling refers to the means of advancing forms from one page to the next. 



F 
I---

Filename 

Overflow can be handled automatically by the system or through specifications 
you write. 

Note: This discussion assumes that you are using standard 66-line forms in 
the printer. 

If the system handles overflow, the first heading line prints on the line 
specified by the skip-before entry (positions 19 and 20 of the Output 
Specifications form). If no skip-before entry is made, printing begins on line 
06, which is the default. Printing ends on line 60 if the page length is set at 
66 and if no overflow line is specified. Overflow occurs after line 60 prints; 
that is, the forms advance to a new page. If the system handles overflow, you 
cannot print special lines at the bottom of the page or any headings on 
overflow lines. Heading lines can be printed on the first page if 1 P is used. No 
instructions are provided, however, to print headings on overflow pages. 
Heading lines are considered to be detail lines and print on each detail cycte if 
the conditions placed on printing are met. 

When you do not want overflow handled automatically, you can specify on the 
coding forms how you want it handled, using overflow indicators: 

File Description Specifications 
For the valid entries for a system, refer to the RPG reference manual for that system. 

File Type 

File Designation 

End of File 

Sequence 

Mode of Processing 

Length of Key Field or 

of Record Address F 1eld 

Record Address Type ....J 

Type of File w 

w ~Fil_e _Fo_rrn_at~----; ~ Organization or 8 
Ci ~ Additional ~rea .§ 

Q ~ Block Record ~ ,t: Overflow Indicator ~ 
-~~u- ~> Length Length c:::: o I Key Field Ix - ~ .e: X Starting w 

00 e~~-'---~----'-~-~~_._~..___._=w=~=ti=on~~ 
Q:: w <r: External Record Name 

~----------------,...~ 

Device 
Symbolic 
Device 

Name of 
Label Exit 

Extent Exit 
for DAM 

Storage Index 

Continuation Lines 

Option Entry 

File Addition/Unordered 

Number of Tracks 

for Cylinder Overflow 

Number of Extents 

Tape 

Rewind 

~ 
Condition 
Ul-US, 

z UC.-'--

~ 
10 111213 14 15 16 17 1819 20

1
21-2}23 2125_}6 27 28 29 30 313233 34 35

1
36

1
37 38 39 40

1

41 .l4J44l5}46 4~48 14}50 51 52 53 54155

1
5~57I58I9 60:6' 6263--r

1

65 66 67 68 69 70 71

1

72 73 74 

l J 
i ! 

Ii~ International Business Machines Corporation 
RPG OUTPUT SPECIFICATIONS GX21-9090: UM/050* 

Printed in U.S.A. 

Program 

Programmer 

0 
t---

!. 
?: 

Line j 

3 4 5 6 7 

0 1 10 
0 2 0 
0 3 0 
0 4 lo 
0 5 0 
0 6 0 
0 7 10 
0 8 0 
0 9 0 
1 0 10 
1 1 10 

Filename 
or 

Record Name 

Date 

u. 
- .r:; 

Keying 
Instruction 

Graphic 

Key 

o"'"'"''"""" ~ i.-....+-...---+--~.---2 ....... d --t ,::;:. ~ ~... . . . 

..._ __ ......,...+....-....-4-----1!'1 '!' on 

~ ~ Space Skip 

e~ 
~~ 

~! &~ 
?:~ ~ f 
~ Bl 
A D D i ~ 8 5 Output ~ 

Card Electro Number 75 76 77 78 79 80 

~~:;;:ation I I I I I I I 

Commas 
Zero Balances 

No Sign CR 
X =Remove 

to Print Plus Sign 
5-9 = 

Y= Date 
Yes Yes A J Field Edit 

User 

Yes No B Z =Zero 
Defined 

No Yes c Suppress 
No No D M 

o R ~ 0 o *AUTO ~ ~ Record iii Constant or Edit Word 
~ z z w "' CL: ' 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

8 9 10 11 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 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

l 

J 

Assign an overflow indicator to the printer at Q). Then use it on the Output Specifi
cations form at© to show which operations must be done when overflow occurs. 
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Program Cycle Operations 

Figure 14 shows operations in a program cycle in which overflow indicators are 
used. 

The program sets on the overflow indicator you assigned whenever the 
overflow line is passed. By setting the overflow indicator on, the program 
remembers that overflow has occurred. As you can see in Figure 14, overflow 
indicators can be set on at one of two times: at detaii time when a detaii 
record prints on the overflow line, or at total time when a total record prints on 
the overflow line. Notice that the only time a check is made to see if the 
overflow indicator is on is right after total output. If the overflow indicator is 
on, overflow operations are done in this order: 

1. Print any total lines conditioned by the overflow indicator. 

2. Skip to new page, provided a skip specification was made on a line 
conditioned by the overflow indicator. 

3. Print all heading and detail lines conditioned by the overflow indicator. 



If multiple detail or total lines are to be printed in a single cycle, printing may 
occur past the designated overflow line. This is because all detail and total 
printing for a single cycle is completed before overflow operations occur. 

Move data from record selected at 
beginning of cycle into processing area. 

If overflow indicator is on, 
do overflow operations and 
set overflow indicator off. 

Perform total output operations. 

If overflow line has been reached, 

START 

Program 
Cycle 

Perform heading 
operations. 
Perform detail 
output operations. 

If overflow line 
has been 
reached, set on 
overflow 
indicator. 

Figure 14. Program Cycle Operations for Overflow Indicators 

Read a record. 
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RPG Specifications 

Program 

Programmrr 

0 .,____ 
Filename 

! or 
Line E Record Name 

~ 

There are eight overflow indicators: OA through OG and OV, You can enter 
any one of these indicators in positions 33 and 34 on the File Description 
Specifications form. If you have more than one printer file, however, you must 
specify a different overflow indicator for each file. 

After you have specified an overflow indicator on the File Description 
Specifications form, you must specify the same indicator on the Output 
Specifications form. This specifies what you want done when overflow occurs. 

Besides specifying the overflow indicator, you must also specify that forms 
should advance. You do this by placing a skip specification in positions 19 and 
20 on the Output Specifications form. 

RPG OUTPUT SPECIFICATIONS GX21-90!lo UM/050" 
Printed 1n US A 

75 76 17 78 79 80 

Date 

Keying 

Instruction 

Graphic 

Key 

Card Electro Number 

~~~;:.t,'"'I I I I I I I 
g 

~~ Space Skip Output Indicators 

~ 
Commas 

Zero Bal1nces 
No Sign CR - X =Remove 

Field Name to Print "'us Sign 
5. 9" e~ or Y =Dote 
User .; ~ ., 1 2 Yes Yes 1 A J Field Edit 

&..@. ~~ EXCPT Name 
Yes No 2 8 K Defined nd Z =Zero 

~t!!. A:!. cc Pos1t1on No Yet 3 c L 

j H No No 4 D M 
Suppress 

~ * ! In 
a:: 

A <( Output _, 
~ i i ~ "AUTO ~~ Record m Constant or Edit Word .... 1 2 3 • s e 1 8 g 10 11 12 13 , .. 15 16 17 18 19 20 21 22 23 24 . 

3 • 5 e ' s g 10 11 12 13 

ol1J 
oN 

1olffRII1NJIIEJRl 
10 TTT III 

0131 In 111 TT T 

A N D 
14 15 16 17 18 19 20 2122 23 24 25 26 27 28 29 JO 31 32 33 34 35 311 37 38 39 co " 42 43 ~E~~~G~~~~~M~~~~~~~~M~M~~~ro 

1-\ ~ T lQv III II III II II TT1T TT T T1TTTTII1 
T T n1n lll ll ll ITTT TT T T1TT11TTT 
1 1 TTTTT I I 1 I I 1111 ITTTTTTTTTT:TT11TT 

The skip specification should be made on the first line you want printed on the 
page (usually a heading line). The skip entry is the line number of the 
beginning line (usually 6). 

Always remember to enter a skip specification for advancing forms in a 
heading line conditioned by the overflow indicator. If you forget, forms will not 
advance when overflow occurs. 

I 

71 72 73 74 

I 1T 
T TT 
1 T1 



Using Spacing with Overflow 

You already know that the overflow indicator is turned on when a record is 
printed on the overflow line. However, this indicator also turns on whenever 
the overflow line passes under the printing mechanism. This means that 
spacing to a line past the overflow line to a line on the same page causes the 
overflow indicator to turn on. Figure 15 shows an example of coding for 
spacing after printing. 

IB~ lnterna11ona1 Business Macht~s Corporation 
RPG OUTPUT SPECIFICATIONS GX21 9090 UM/050" 

Printed in U .S.A 

75 76 77 78 79 80 Graphic [Program 

}01te [Programmer 
~--------~--------<J Keying 

} Instruction Key 

l l Card Electro Number ] 

I I 
1 2 

Page[]] of ~:~;:.t•OO I I I I I I I 

I 0 I Ll~I I I 
~ 2 Space Skip 

t--- t:: e ;e:; 

Output Indicators 
I 

X = RemO¥e 

PhnSi~ 

Y =Date 

Filename 
::i: ~ 

~ ~ 

! or i~ .f ! 
Line E Record Name ~~ ~ 

j ! ~ ~ * A < 

Field Edit 
Z = Ze<o 

Suppress 

0 1 ol_Bgr N TIEIR lD 
o 2 JO 
0 3 10 
0 4 jq 
0 5 jq 
0 6 0 

0 7 0 

0 8 Jo! 
0 9 0 
1 0 jq 
1 1 jq 
1 2 jq 
1 3 0 
1 4 0 
1 5 lo 
1 6 Joi 
1 7 JOI 

jq 
1 9 jq 
2 0 Jq 

[q 
I<>! 
Joi 
IOI 
l<>I 

! I I 

NIAJME 
IA.oldRI 
~Jf1I DUE 

Assume, for example, the overflow line for a program is line 60. Assume also that 

the detail line specified prints on line 59. Printing the detail line does not cause 
the overflow indicator to be turned on. However, this detail specification allows 
for two spaces. Spacing two lines moves line 61 into printing position. The 
overflow line (line 60) has been passed, so the overflow indicator is turned on. 

I I 
5. 9 = 

u-
Defined 

l 

ZL LL OL 69 911 L9 911 S9 HI C9 Z9 L9 09 6S SS LS 99 SS ts CS ZS L9 09 6t 8t Lt 9t st t't Ct> Zt Lt Ot 6C SC LC 9C SC tC Ct ZC LC OC 6Z 8Z LZ 9Z 9Z tZ CZ ZZ LZ OZ SL BL LL 9L SL tL CL ZL LL OL 6 9 l 9 S t £ Z L 

Figure 15. Spacing after Printing 

I 
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Using Overflow and 1 P Indicators Together 

The overflow indicator is most often used with other indicators. However, we 
will discuss the use of overflow indicators only with the 1 P indicator. Both 1 P 
and OV ·cannot be on at the same time. 

If you want headings on all pages of a report, you can use both the 1 P 
indicator and an overflow indicator. 1 P causes headings to print on the first 
page; the overflow indicator causes them to print on aii succeeding pages. if a 
record should be printed when either one or another condition occurs (either 
1 P or OV is on), you can specify indicators in an OR relationship. 

RPG OUTPUT SPECIFICATIONS GX21 ·9090 UM/050" 
Printed 1n U S.A 

1-Pr-ogr_a_m ______ ~-------1 Keying Graphic Card Electro Number 
1 2 

Poge[]of 75 76 77 78 79 80 

~~~;;::It,°" I I I I I I I Prow1mmrr D1te I n1truction Key 

0 
~ ~ ~ Sl>K• Skip Output lndicaton Field Name ~ Comma Zer: ~:"es No Sign CR - x = = 

5
. 
9 

= 

Filename 
or 

Record Name 

<"I- Y•Dete 
"' "' I l or Yes Yes 1 A J U-e _g g ~ -I EXCPT Name Yes No 2 B K field Edit Defined 
t~R - ! And And End Z • Zero 

.,_ ~~ a: Po&ition No Yes 3 C l Suppreu 

~* i ! ~ ~ ~twt ~ No No 4 D M 

o R j 0 5 •AUTO w~ ~m- Record ... ~ Constant or Edit Word 
~ z z 1 2 3 4 5 s 1 8 9 10 11 12 13 14 15 " 11 18 19 20 21 22 23 24 

3 4 5 I 7 8 9 10 11 12 13 14 15 111 17 18 19 20 21 22 23 24 25 :ze 27 31 29 30 31 32 33 34 31i 36 37 38 39 40 41 42 43 44 46 411 47 411 49 50 51 52 53 54 56 M 57 58 59 SO SI 12 13 114 115 Ill 67 II 19 70 71 72 73 74 

lH 21lltl lP 
0 2 10 OIRJ 

" 

0 3 I<> 12.51 'S LES [REPldRT' 
0 4 10 
0 5 I<> 

0 I lo ~ ' lilrJEIM, I 

0 7 lo ['21~ 'la::rbl ~lci tic · 
0 I lo l~I~ 'trkttJAIL ,. ,,. ' 
0 I '° 
1 o lo 1 If a record can be written when either one of two conditions exists, place the conditioning 
1 1 lo indicator in an OR relationship. Specify the indicator signaling one condition (1P in this 
1 2 lo : case) on the same line as the line type. Place the indicator signaling the other condition 

.... 
1
.._

3
-+-11<>;...+-....._..-+-,_

1
._1 , (OV in this case) on the following line with the word OR in positions 14 and 15. Then specify~--+-+-+ .... 

, 4 lo 
fields and constants to be included in the record in the normal way. In this example, headings •-+-+-T-T-i 

1 5 lo 
i-+-+-1;...+-+-+-t-+1 will print when either 1 P or OV is on. • 

I I I<> 

1 7 I<> 
I 8 lo 
1 9 lq 
2 0 iq 

74 

Space and skip entries are not necessary in the OR line. The entries in the line preceding the 
OR line also apply to the OR line. 

.Ll.l .l ..L ..L .l l .iJ. :LilI .Ll 

LAST RECORD (LR) INDICATOR 

The last record (LR} indicator is associated with end-of-program procedures. 
The program uses LR to indicate that the last data record has been read and 
that end-of-program processing is to take place. 

Use of the last record (LR) indicator is optional. When LR is not used in 
specifications, the compiler automatically supplies end-of-program instructions. 
If you use LR, you are indicating that certain operations, such as printing a 
total count of all records read, must be done after all input records are 
processed. 

I 



Program Cycle Operations 

Figure 16 shows the operations in the program cycle associated with the last 
record indicator. RPG is set up so that it senses an end-of-file record 
containing some identifying information to indicate end of the data file. Each 
data file has an end-of-file record. 

Whenever a record is read, the program checks to see if all records in a file 
have been processed. If all records in all the files have been processed, the 
program sets on all control level indicators L 1 through L9. It also sets on the 
LR indicator to indicate that all records have been processed. All total 
operations (those conditioned by LR and L 1 through L9) are performed. After 
totat operations have been done, the program checks to see if LR is on. If it 
is, processing stops. 

Move data from record selected at 
beginning of cycle into processing area. 

START 

Perform heading 
operations. 
Perform detail 
output operations. 
If overflow line 
has been reached, 
set on overflow 
indicator. 

level indicators. 

If overflow indicator is on, do 
overflow operations and set 
overflow indicator off. 

If LR indicator is on, end 
of program has been reached. 

Perform total output operations. 
If overflow line has been reached, 
set on overflow indicator. 

Program 
Cycle 

Figure 16. Program Cycle Operations for Last Record (LR) Indicator 

Read a record. 

If last record, set on 
control level and LR 
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RPG Specifications 

The LR indicator is specified by an LR on the Calculation Specifications form or 
Output Specifications form. This entry specifies which operations are to be 
done .after the last record is processed: 

Ii1'\ International BusineP Machines Cotpor•tion 

~PG CALCULATION SPECIFICATIONS 
1 2 

Page[]] of 

GX21-9093 UM/050• 
Printed in U.S.A. 

Program 

Programmer 

c 
Date 

Keying 
Instruction 

Graphic Card Electro Number 

Key 

~ Indicators Result Field ~n':~!:~ 

Comments 
9 Ci ! PlusAr=~:~i;ero 
l ~ AF ~d Factor 1 Ooeration Factor 2 :~ ;: c pa 

I &lj <I Name I Length1~1J11>21';"'<2j1=21 ~ ~ ffi I I I I I I I I I E I k IFAr.t ?I' 
I Line 

~ ~ 5 ~ ~ ~ ~ ! -;..7~uplo~.o~q~~: 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21125 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 !;;! 54 58 58 57 58 59 60 61 62 63 64 65 66 67 66 ell 70 71 72 73 74 

0 4 c 

IB~ tn1rrnat1onal Busu~ss Mlch1nn Corpora1t0n 
GX2Hl090 UM/050• RPG OUTPUT SPECIFICATIONS 
Printed in U.S.A. 

Progrom 

Programmer 

0 
~ 

! 
Line ! 

3 • s 8 1 

0 1 ~I 
0 2 101 
0 3 lq 
0 4 101 
0 5. 10 
0 6 I<> 
0 7 I<> 

76 

File,,.me 
or 

Record Name 

75 76 77 78 79 80 

Date 

Keying 
lmtruction 

Graphic 

Key 

Card Electro Number 

~:~;:at.on I I I I I I I 

~!:::- ~ 5p1C11 Skip Output Indicators ~ Comm• Zero e.t1nc11 No,,._ CR _ X = Remove ! Field Name to Print _,,., Plus Sign 

~ ~ • or Yes Yes Y = Dote ~~ = 
!~ ~ ,! A1 ~ EXCPT Name Yll No ; : ~ Z • ;:

0
d Edit Defined 

t-~ a: Pmltlon No Y11 3 C L Suppr-

W. j ! H~tlMJt:) No No 4 OM 

o R o ~ 1' "AUTO ~ < Record iii Constant or Edit Word 
~ z ~ z :B iii ii: 1 2 3 4 5 8 1 a 9 10 11 12 13 14 15 18 11 1a 19 20 21 22 23 24 

8 9 10 11 12 13 14 15 18 11 11 19 20 21 22 23 24 25 26 21 28 29 3o 31 32 33 34 35 38 37 38 39 40 4t 42 43 44 4li 411 41 48 411 so 51 s2 53 54 ss 541 s1 58 ss eo 81 92 e:i S4 es ee 91 ee eg 10 11 12 13 14 

r 

The LR indicator is specified at Q) to tell the system which calculations are to be 
done after the last record is processed. The LR indicator is specified at ©to tell the 
system which output operations are to be done after the last record is processed. 



EXAMPLE 4 (TRNREG): USING FIRST PAGE, OVERFLOW, AND LAST 
RECORD INDICATORS TO PRINT HEADINGS AND TOTALS 

Program Definition 

Print a weekly sales transaction report that lists daily transactions, total sales 
for the day, and total sales for the week. This report is similar to the one 
created in Example 3. The only difference is the addition of headings and final 
total. 

The report title and column headings are printed on every page of the report. 
All items sold each day are listed. Item number, item description, quantity 
sold, unit price, and sales amount are included for every item. The date is 
printed for the first transaction in each group. After a!! transactions fer a day 
are listed, the daily sales amount is printed. A final total of all daily sales is 
printed at the end of the report. 

Program Requirements 

Input: ::Saies transaction file consisting of 96-character records. Records are 
arranged in ascending order by date. The format of the input records 
is· shown on this record layout form: 

TTa.nsactiOn lt~m 
°"'Ci N--rnbeT 

It~.,.,, 

ne.scy;ptio11 
Unit 

QCHnti!y P'(ic.e-

Two decimal positions 

Processing: 

• Multiply quantity times unit price to find sales amount. 

• Accumulate sales amount to find total item sales per day. 

• Accumulate total daily sales to find total weekly sales. 
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Output: A printed transaction register: 

TRANSACTION 
DATE 

7 /Z 3/ --

IHM 
NO 

413010 
412146 
411116 

7 I 24/ -- 503029 
327802 
326013 

TRANSACTION REGISTER 

0 ES CR IP T ION 

CHOOl BOX lOOA FLUSH 
CH148 BREAKER l 5A 
1500 TWIN SOCKET 8 

MOTOR l/ 2 HP 60 C YC 
TERMINAL CLIP 
TERMINAL BAR 

L-___~--
7 /27 I -- 321071 

325781 
412146 
573022 

2-SPEED SAW 
SATIN-CUT DADO SET 
CH143 BREAKER 15A 
6-VOLT POWER BATTERY 

IJUANTITY UNIT 
PRICE 

10 4.90 
100 .89 
500 1.12 

2 146.78 
100 5.12 
100 

l 28.44 
l 39.50 

50 .89 
2 14.45 

WEEKLY TOTAL 

This printer spacing chart shows how the report is formatted: 

SALES 
Ai'10UNT 

49.00 
89.00 

560.00 

698.00 

293.56 
512.00 

28.44 
39.50 
44.50 
28.90 

141.34 

2,593.70 



Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS Gx21-9o92 uM·oso· 
Printed in U.S.A. 

~~f~"§: lnte,nat:ona1 Bus•ness Machines Corpora11on 

Graphic 1 
·Card Etectr.o Number 

1 2 75 76 77 78 79 80 

Page~of _ ~~~~;~f:at<On lT!R!N\,1£ !Gi 
1 Key 

File Description ... ~ ............ .,.._U"L .... ·f..,._u._""""",""±...,,i.._n.....,,._..,~-----------------------....,.. 

.--------.------.------------"T-------T• The only new entry here is the OV indicator. Headings are 
File Type Mode of Process1n'::l 

F Length of Key Field or to be printed at the top of every page. Overflow must be 
of Record Address F 1eld 

Reco"i Ac1c1rcss Tvpe controlled in order to specify exactly where headings are to End of File 

Type of File print. The overflow indicator is, therefore, assigned to the 
File Format "' Organization or 

~ ~ Addi_tionai Area printer file to tell the compiler that it should not handle 
o el ~ Block Record ~ t: Overflow Indicator QVerflOW automatically. 
U CC ~ Length Length a: ~ ~ ~~~tf~~ld 
~ hl ~ ~ ....J <( -- Location ...... 
:::: I Ci::. w I< External Record Name K Option Entry <( C: I 

Line 

Sequence Filename 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2"4 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39[~0 41~ 44 45 ~- 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 

F TlBJ" ti 5 I I p F T I = 91" l I I &LT~ l l I l i I J r-- L, ·~ 0 2 

0 3 FRE:P o]ll LQ F ~ 9" : IQI\I ]fJll ~T 6~ _ 1 _ _ . -1 

0~4-~~-F~I--~~-~.--~-~~~~~~~~~~~-~~~-~~~~~~~-.~~-- ~ ·--~--~-~~-~~~-~J.-~~~~.~~--~- ·- '-·>--+· ·--1-------+ _l ·--

RPG INPUT SPECIFICATIONS GX21-11094 UM/060• 
Printed in us.A_ 

Progrom Tri>.. V\.S a....choY'\ R~ \~+-er- J Keying ll----Gr_•P_hic~---il_l_-+--ill-----1+--t--ljl Card Electro Number J 
,_P_ro_~_llTl_m_er~Jc~o~n-'f\=---'-Do-"-"-'e~-"Tl-oa_te_l_/.,-1-</>--,-/------l~ Instruction J Key l l l J 

1 2 

Poge~ol 

External Field Name 
-~ Field Locatipn 

j 
~ Record Identification Codes g 

~ ~ 

I 
t-- Filename 

~ 
-~ RPG 

...J 

1 

Indicators 
Field 

! Record Name i 0~ f: 1 2 3 i From To B ~ Zero 

Line E ... _ ~ _ e _ e _ e ~ a: Data Structure -Em _ g' ~ ~ Plus Minus or 
~ 1---....,,....---.,.....,.-+-~! c -o Position z D ~ Position ~ _No .. ~ Position z O W ~ :::J _c:e :g :~ s 

Data 0 R E .~ o -: N ~ - ~ N i ~ CD Occurs -~ ;; ~ ~ lank 

~ Field Name 
j 

S~~~~re ~~ ~ ~ ~ () Q ~ U c5 z () u ci5 ii:" n Times Length c5 8 ~ CJ iL: 

3 • 5 6 1 8 9 10 11 12 13 14 15 18 17 18 19 20 11 27 13 24 25 26 n 28 19 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 !:>o 61 52 63 S4 55 58 57 58 59 80 81 82 83 ~ 85 66 87 88 69 70 71 72 73 74 

0 1 

~1 Hi H l H f l <olC?>IDIAlI £ lbJJ 0 2 I I lJ 
No new entries are made on the Input Specifications form. t __ +-"t1+--+-.~-+-2f---f"'lr'-+-T'---tE=iMJ'----'FtJ+=lQ+-+---+-t--+-+--+-+-+--+--+--t---+-+--+--+-1 

-' 1 ~ 1~12 IDIEIS e. 
0 3 

0 4 

I 

I l 
0 5 I l ll I ll l l II ll l l3l3 131/~IlY 
0 6 I l ll l l J J J J l ill 3~ J4lZ:21Dl'2lllcJEI 

~~~International Business Machines Corporation 

RPG CALCULATION SPECIFICATIONS 

1 2 

Page~ol 

GX21-909~ UM/050• 
Printed in U.S.A. 

Graphic Card Electro Number 75 76 77 78 79 80 

Programmer Jo\..~ Doe. Date l L¢ --
Keying 
Instruction Key ~~~;:ation ITJR.ltJIRIEl&J 

C Indicators Result Field Resulting 
§' Indicators 

t-- 6 - I T Arithmetic 

~ e And And :¥ =- Plus IMinu_i Zero 
~ _5 ~ Factor 1 Operation Factor 2 s :;: Compare 

Line 1--eg; Name Length ~~1>~1<~1-2 
E E - .. O O -~ - Lookup{ Factor 2)is 

~ 8 5 ~ z z Cl :l:;ou•'""-.~......,.1 -..,~ • ..,c:_,-......... 1 ------------.-...... 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 pa 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 5~ 

iQTl'l MlJ L]I Im l~E EJm1tlSJ]j 1112, Lines 01 and 02 are the same as 
o 2 c E"t!CSITI 1a1.....i ... 1 N•'(ITIOl!T ll"IAl"Tl"'TI ct 1 for Example 3. The addition coded 
~ob3~C+L+l~~~~~~D~~~YFOC~0~~~~~;~1~~~~4~~~;~E~~~~-~~· ~~~~~~~~~1K~~+~~4~~~~'on line03,conditioned by L1,will 

0 1 c 

Comments 

0 4 c be done only when a control break 
0 5 c occurs. Once daily sales have been 

c i I I I I I i accumulated for a group (L 1 is on), 
c T f f daily total can be added to the field 
c l 

WEEKTO used for accumulating 
c 

weekly total. (Weekly total could c 
c I I 

also have been obtained by adding 

c EXTCST to WEEKTO for every 

0 8 \ 

0 9 

1 0 

1 1 

1 2 

1 3 c I record read.) 

1 4 r. I 1 I . -
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II~ lntprr,at•onal 8us1n~n MKh1nH CorporHJGn 
RPG OUTPUT SPECIFICATIONS 

!.='.~_J~~AJ:~l..12.!'.LJ~~~~----1 Keying 
Graphic Card Electro Number 

Instruction Key 

1 2 

Page~of 

GX21-9090 UM/050• 
Printed 1n U .S.A 

0 
t----

Filename 
or 

Record Name 

i!U l' ~~ .. 00~ .:::;=(~~~=I_. ... _ .. _ .. ,,,> ~- '":;r ~~ ,~ ~ ::~ .. ::: 
~j! h~IM~ No No OM 

O R o 0 ll •AUTO w~ ~cc- Record ~ . Constant or Edit Word 
~ z z z - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

3 4 5 6 7 8 9 10 11 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 48 47 48 49 50 51 52 53 54 55 58 57 58 59 60 61 92 63 64 65 Ill! 67 68 99 70 71 72 73 74 

0 2 lq I ldR ~ 
l l l . l 11 
I I I I II 

0 3 lq 1 Sia ''I-i.. · iAi"IIII_~Ni · RE.lf;ir sblER. 'l · l l 
0 4 lq I 1H i. 1 •~ 
I 0 1 5 11~ I II I I 1°1RI I I I I I I I I~~ I I I I 11 I II I 

o s IOI I I I I bbll I I I I ·I II II II .I I I I I II I I II I I I I I 11 I 
'JilRIAl~5~CJTIID'N lITlEM' 

o 1 IOI SlZ 'I nlr;lc.lt' IRLileJI II~ I 

o s l<>I 
0 9 l<>I ~i 'IS!Alt E !SJ' 
1 0 1q [HJ 13 1 p 
1 1 lq IOIR l_Q~ 
1 2 lq 
1 3 lq ~ J~ "IEJRltlc.IE 
1 4 10 0 14 ~! 
, a lo !JJ 1 IDAT!E. 
1 e I<> 

RPG OUTPUT SPECIFICATIONS 

INIC,. 

GX21-9090 UM/050• 
Printed in U.S.A 

75 76 77 78 79 80 
Graphic Card Electro Number 

Key 

1 2 

Page~of ~z~::.iion tf~N!RJE~I 

0 !£ 

~~ 5-e Skip Output Indicators 
t---- e., 

Filename 
:c ~ 

; ! ,.L ,.L ! i~ ... or ... ~ ~ Lone ! Record Name 
~ * j ! A 

FieldName ~ Comma Zer:~::• NoSign CR - X=~= 
5 -8. 

t-.--+-...... -+---..---..------4 EXCP~ NlllUI Ya Ya 1 A J y • ~~ Edit U... 
Ya No 2 8 K z • Z•o o.fined 

a: Poo1tl ~ No Ya 3 C L S.--............. ""'""'"-.-l,_,_~-----1 j ep 1n No No 4 D M 
8 5 Output 1~ 

~ l ~ ~ "AUTO ~ ~ Record ~ 1 2 3 4 5 a 1 a C~n~;,: ~ ~~1::1~r~e 11 18 19 20 21 22 23 2' 

3 • s a 1 a 9 10 11 12 13 1• 1s 16 11 1a 19 20 21 22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 •2 43 44 46 ""u • 48 so s1 52 53 54 156 511s1!585960111 112 113 114 llli • e1 68 ee 10 11 12 13 " 

0 i 1 l<>i ! l 
0 2 lq i I I I 
ob) lq ] l ! 
o}4J lq l l 
o 151 lq l 
0 ! 6 lol I l tr 112. Ll 
0 7 l<>I ' 
0 8 l<>I l I tr 12 
0 9 l<>I r 

1 0 lq 
1 1 lq 
1 2 lq 
1 3 lq 
1 4 lq 
1 5 0 
1 6 ~I ,_,.-+-+-+-+-I--+--+-+-+-• forms wi II adv a nee. 
1 7 ~I 

I I 

T 
TT l 
! 

Ill 1t1M1Nll l3f I 

!2Rh I CIFJ I~ Im 

I 
ll 
Tj 

1 
l 
1 

l r 

_--t-+-. 

1-t-H 

1-t-H 

l-+--+--1 

l-+--+--1 

l-+--+--1 

l-+--+--1 

t-+--+-if-+-++-+-+--+--+-• The weekly total is printed only once on the report, after all records have been processed. It 1-+-+--1 

.......... ...._.>--+--__ ,__.__,_, is conditioned by LR. A constant is specified for this total record so that the words WEEKLY 1-t-+-1 

i-+--+-11-+-+-+-.,..._1-+--+-1 TOTAL print as indicated on the printer spacing chart. I~ 

1 8 0 
1 9 lq 
2 0 I 0 I 

lq 
~I ..I. ..I. ..I. -'--'--'- _L 

80 



RECORD IDENTIFYING INDICATORS 

In the programs discussed so far, we have assumed that all records in the 
input file were alike. They did not necessarily contain the same information, 
but they had the same fields and the same kind of information in each field. 
They were of the same type. 

However, in real programs, data files do not contain records of only one kind. 
Files often contain many kinds of records with different fields and different 
information. When using more than one kind of record in a program, you must 
have a way of telling the system what operations (calculations and output) you 
want done for each record read. Record identifying indicators are used for this 
purpose. 
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Program Cycle Operations 

Figure -17 shows program cycle operations associated with record identifying 
indicators. A record identifying indicator is set on right after a record is read 
and is set off before the next record is read. 

Normally, record identification indicators condition detail calculations and detail 
output operations because detail operations are done for the record just read 
(the one associated with the record identifying indicator). On the other hand, 
total operatiQns are not performed for any particular record; they are done after 
detail records are processed. 

Move data from record selected at 
beginning of cycle into processing area. 

If overflow indicator is on, do 
overflow operations and set 
overflow indicator off. 

If LR indicator is on, end of 
program has been reached. 

Perform total output operations. 
If overflow line has been reached, 
set on overflow indicator. 

START 

Program 
Cycle 

Perform heading 
operations. 
Perform detail 
output operations. · 
If overflow line 
has been reached, 
set on overflow 
indicator. 

level indicators. 

Set off record identifying 
indicaton. 

Read a record. 

If last record, set on 
control level and LR 

Set on record 
identifying indicator. 

Figure 17. Program Cycle Operations for Record Identifying Indicators 



RPG Specifications 

These are the RPG specifications you use when a file contains more than one 
kind of record: 

IBM lnt.-n11t~ 9u1tnn1 Mech1nes Corponit'°" 
! 

"'°Fem 

ProFeminor ] Date 

I t 
~ Filename ~ f or l if!l Record Name w"' 1 

! €~ i :j 
~ != Line E =s 
.f Hi Position 

D1t1 0 R 
Structure ~ £H 

Nome 

RPG INPUT SPECIFICATIONS 

j C.rd Electro Number J 1 2 
Gn1phlc l ] l 

PIQIOJof 
Keying 
ln•tructlon ] ] ] ] Key 

External Field Nama 
Field Location 

Record Identification Codes 
~ 

! 15 2 3 From To RPG 
..J 

:§ ~ .g 
~ ~ Field Name l .! Ci 

ii;~ a: !I ~ii: 

~ ii; Data Structure 
~ g ~ !' go Ii Position ge~ Position go w .i :::i .E H ~ ;;i :a 

~$6 ~§ 5~~ Occurs ~ 5 ~uo nTimes Length u ~ fj 

·I : 
j 
.., .. 
ii: 

GX21·llOll4 UM/060° 
Print..i in U.S.A. 

715 7e 77 78 71 80 

~.;.c:~ltion I I I I I I 
Field 

lndicaton 

Zero 
Plus Minus or 

81.,k 

3 . 5 6 7 •8 g 10 11 12 13 1• 15 18 17 18 19 20 21 22 23 24 25 26 21128 29 30 31 32 33 !34 35 38 37 38 39 40 41 42 43 44 46 48 47 48 49 Su 61 52 53 54 56 58 57 58 59 80 91_82j 83 &O es ee 87 118 119 70 71 72 73 7• 

0 1 I 1:111 
0 2 I _1(51 ).#"' 

1~ ~ rt-
0 3 I I ;:...' l- ~ 
0 4 I 
0 5 I f 

0 6 I 

!~~ International Business Machines Corporati~ 
RPG CALCULATION SPECIFICATIONS 

Program Graphic Card Electro Number 

Pro~ammer Date 

Keying 
Instruction Key 

d . Result Field Resulting C § In 1cators ~~:~;~ 
1--- o_ I J ! --

~ ~ A~d And Factor 1 Operat1·on Factor 2 .g ;; Plus Minus Zero 
8.> ! ~- S ;; Compare 

Line 1- 0 a: Name Length ~ ~ 1 >2f1 <2 1 =2 
E ~ "' .E - Lookup(Fector 2hs 
&85~ ~ ~ ~zHighLowEqual 

GX21-9093 UM/050* 
Printed in U.S.A. 

75 76 77 78 79 80 

~z::;:atioo I I I I I I I 

Comments 

3 4 5 6 7 8 9 10 1f 12 13 14 15 16 17 18 19 20 21 22 23 ·24 25 26 27 '2s 29 30 31 32 33 34 35•38 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 s;i 54 55 56 57 58 59 60 61 62 83 84 65 66 67 68 69 70 71 72 73 74 

0 4 c l 
0 5 c ] 

Program 

Programmer 

0 
~ 

~ 
I--

Line ] 

3 ' 5 6 7 

0 1 I<>! 
0 2 10 
0 3 10 
0 4 10 

Filename 

or 
Record Name 

Dote 

RPG OUTPUT SPECIFICATIONS 

Keying 

Instruction 

Graphic 

Key 

Card Electro Number 
1 2 

Page[I]of 

~ ;i 5poce Skip utput Indicators Field Name Commas to Print No Si9I CR 

~' ~ ~ ~ 
- .r O ro=5l Zero Bllances 

- .li " J T EXCPTName & ~ 2 ii; And And Yes No 
~ ~ a: Pos1t1on No Yes 

A 

B 
c 
D M 

GX21 ·9090 UM/050° 
Printed 1n U .S.A 

75 76 71 78 79 80 

~z~::atioo I I I I I I I 

X =Remove 
Plus Sign 

y = Dlt• 
Field Edit 

Z =Zero 
Suppress 

User 
Defined 

D~ ~ ~ i ~ in a: No No ~ D D m ' 8 5 Output _. .__ _ ___. ___ __.. __ _,___..__....._ ___ _.... __ ~ 

O R i; i; i; •AUTO '6 ~ Record iii Constant or Edit Word 
~~~ z z z w m it · 1 2 3 4 5 ,.6 1 8 9 10 11 12 13 14 15 18 11 18 19 20 21 22 23 24 

8 9 10 11 12 13,. 15 1s 11 18 19 20 21 22 23 24 26 26 2128293o31 32 33 34 35 36 37 38 39 40 41 42 43 44 46 48 47 48 .e·so 51 52 53 54 55 56 57 58 59 so 6t 62 93 &0 es ee s1 88 119 10 11 12 13 74 

3V 

Assign a record identifying indicator (a two-digit number from 01 through 99) 
to each record at Q). Then use that same indicator to condition calculations 
at (!) and detail output operations at Q). The calculations and detail output 
operations must be done for only that kind of record. Identify each kind of 
record by describing a code that identifies it at ©. If records must be in a 
certain order, indicate that sequence at ©. 

I 
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As we said earlier, you must describe each kind of record in your input file. 
This description includes the names of all fields used from the record, the 
location of the fields, and the type of data in the fields: 

Custolt'lttr 

Numbrzr 
(C.USTNa) . -· . --, 

Ordt.r 
Numbr..,. 
fnRDNO\ ,- ·- --, 

I+ern 
NUl'\be:r 
flTl:1'\tJI\\ \• ~ -· ..... , 

II,.,. 1n1erna11ontf l1.1t1net:1 Mlchrnes Cotl)Of'llton 

1 2 p.mof 
GX21 ·90ll4 UM/060° 
Print9d in U .S.A 

~I"'--'"' -----.---.-...! Keying ~ Graph~ I I I I I I ~lectro Number I 
I i'rognmmor I U.t11 I '"•!·~<!;<'" ~~ ;.;ey ~ .l _.L .l .l .l .l .l ~~ 

I 
~ 

! 

Filen1m1 
or 

Record Name 

j
. External F~ Name ~II.. Fitld 

Field Locttion '" 

J ~ 1 2 .\ 3 From To .I "G ~ i I J 

LiM ... ~------..... Om 0 R 

Record !dentifice~ Codt1 ~ ! .§ lndlcitors 

·~. · [\ j ~ Field >!II ! ... ;.. i Ztro 
:!! ' - ! - j - ! Ii r:c Doti Structurt "I ~ ~ !' J P1us Minut or 

~ Pot11lon ~ ~ = Pos1t1on ~ e ~ Po; t1on ~ ~ = "" ~ s N ii .; ... Bltnk 

~ h 0 ~ ~ 0 b 0 H ~T~~ Length ~ I ~f 0 ! 
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St~=re ~ 
l ' 5 8 1 I 9 10 11 12 1l 111 U 18 19 20 21 22 23 24 2& 21 27 j2B 29 30 31 32 33 34 3& 31 37 38fsl 40 41 42 43 44 45 48 47 48 49 &u &1 52 53 M 1111 1111 &7 511 59 90~ 93 94 ea 1111 97 1111 19 10 71 72 73 74 

0 1 I hi RIA IN gr 
o 2 I 1 
0 3 I I ! 11 
o • I I 

o s I l 

IT 111 

Ii I i i I 

~ 1 IPilctArJu srrl.\lla V 

1.15 l.LJ7 le.II lc.IMIAI 
119 l2lc; Irr E'-tlAllr 

When you describe fields from each record in the input file, you can give a 
unique field name to each field. If, however, two or more records contain 
identical fields, you can assign the same name to the field in each kind of 
record. Only one storage area would be assigned the same field from several 
records, but it does not matter because the information in the field is the 
same. 

You must do more, however, than merely list the fields in all records, because 
the RPG compiler would not know which fields were in each kind of record. 
Furthermore, it would not know which record it was reading. To give the 
compiler a means of identifying records, you use record identification codes 
and record identifying indicators. 

1 T 
l l 



Progr1m 

Progrommer 

I 
I--

& 
?! 

Line e 
~ 

3 . s 6 7 

0 1 I 
0 2 I 
0 3 I 
0 4 I 
0 s I 

Specifying Record Identification Codes 

8 

When you create records, you should include an identification code in each 
one. For example, to identify an item transaction record, you might place the 
code TR somewhere in that record. You can use any combination of letters 
and numbers for the identification code, and you can place the code in any 
record positions. 

When you describe the record on the Input Specifications form, you use 
positions 21 through 41 to describe the record's identification code and to 
indicate where the code is located in the record: 

Jo111 1)_ 

For each character in the code 
RPG INPUT SPECIF you must specify: 

J Keying Graphic 

l Instruction K1y 
1 1 
1 l Q) Where in the record the 

character is found. 
Filen1ma ~ I 

E~ External Field Name 

necord Identification Codes 
or j j~ Record Name w"' i 15 

1J 2 3 (!) What the character is. 

© The letter C to indicate 
character. 

i;,· ·;:; - -~ It := 0 != 
z 0 ~ ~ c ~ g: 0 ~ 

Dato 0 R Hi Position Position ... N':. Position 

Structure ~ ~H j§~ ~U6 ~§~ 
N•me 

9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 j2B 29 30 31 32 33 34 JS 36 31 38 39 40 41 

~ ~ l 
7J ~ 

( 3)_ 
[] 

f-...., _( 2) 

F 
© The letter N before the letter 

C if the code requires that a 
character must not be present. 

You can specify a code of up to three characters on one line. If your code 
contains more than three characters, use the next line and the word AND in 
positions 14 through 16. Figure 18 shows some examples of how to specify 
record identifications codes. 

IBJ.t '"'""""Ono! ........ -·-""-'• .... 
RPG INPUT SPECIFIC~ 

To produce in the printed report the 
record identification codes listed below, 
write the corresponding input 
specifications shown on the form at the 
right: 

T in position 80 ----------

ST in positions 1and2-------• 

1 A in positions 95 and 96------• 

No A in position 95; 1 in position 96 -

ABCD in positions 1 through 4'--- { 

I 
~ 

Line 

3 • a 
0 1 

0 2 

0 3 

0 4 

0 6 

0 6 

0 7 

0 8 

0 9 

1 0 

1 1 

1 2 

Fllen1m1 

I or 
RICOrd N1m1 

! 
~ D1t1 

~ Structure 
Name 

8 7 B 9 10 11 12 13 14 15 11 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I i ~NlD 
I ! 

I 

I I 

Figure 18. Valid Specifications for Record Identification Codes 

I 
w"' fl!! 
i~ ~15 

:5 J=-.a-
1 jf 

17 18 19 20 

Extam1I Fi1ld Name 

Record Identification Codes 

1 '2 3 

i 
z c ~ - ~ t j a: 

Position Position ~~= Position ~c =j~ :; N ii ~§ ~uo ~uo d~1 
21 22 23 24 25 28 27 pa 29 30 31 32 33 134 35 36 37 38 39j40 41 czfa 

sl!f ltJI 

1 ~s [Z clIJ 
I 

915 Cl ~~ I~ 

.,.,_ -IA Rlfi lcil I .l'Z. n. IH . 

L claJ ~ t.18 _l e~ 
~ lclol 

! 
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Specifying Record Identifying Indicators 

You specify a record identifying indicator in positions 19 and 20 for each kind 
of record used in the program. Record identifying indicators are numbered 01 
through 99. Use a different number for each record type. 

A record identifying indicator is specified on the same line as the identification 
code. All fields for the record are then listed, starting one line below the 
identification code and identifying indicator. The fiie name need be specified 
only once, on the specification line describing the first record in the file. 

II~ lnt•rn•t1onet lu11,..Mlctt1net~l9f'I RPO INPUT SPECIFICATIONS GX21-ll094 UM/OfiO" 
Printed in U.S.A. 

I Card Electro Number I 1 2 I Program j Krtine _ I Grl!lh~ I I I I I I I P•mo, 

75 76 71 78 79 80 
Program I I I I I I i O.te 
nientiT'ic1uon I Pro .. emmor I 1nnruct10n I Kty I I I I I I I I I LLJ 

I ..,.___ Fll11181!1• 

• External Field N1m1 I Field Location 

J 
j Record Identification Codn § .g lndicato" 

Reco::Name ~ 11!_ l~ 1 2 3 From To .g RPG -' ;-! i 
! ~ 

0
3 f: · ~ ~ Field Name ~ J! 1 ~ Zero 

Line E .! - !l - ~ z ~ ~ !!:_ • Dau. Structure 11 e ~ ~ ~ Plus Minus or 

Field 

~ J j l- Position ~- ~ ~ P0t11ton ~- €N ~ POt1t1on - € Iii 1l -:::! E :S ·c: ,, Blank 

Str=rw .;*a~ cJ ~ l) 6 ~ u cS ~ ~ H ~ ~;,~~ Length ~ ~ ~ 5 1 
3 4 5 8 7 8 9N~11 12j13'14 16 1111118 11120 21 22 23 24 26 211 21pe 29 30 31 32 33134 35 36 37 38 39 40 41 42 43 44 45 48 47 48 49 Su 51 52 53 54 55 56 57 58 59 80 61 82 83 64 85 68 67 68 69 70 71 72 73 7C 

0 1 i IrMlAJS[TJE: R kall L lctc J2 !CIA ] ] J . 1 l ! i 1 
o 2 I ] 1 ] f 1"'1w £ ui(.n=INIO 1 1 _ 1 
ol 3 i I 11 l 1 ! ! ! ! I a l-'l3 INIA~ 1 i i i 1 I 

0 4 I J . I i i J i Ja1'l 1'1~1Ailc:.lili1 ~ I 11 I 

0 5 I I . 11 I I ..liB_ l~.3""t~8 Lr~u.!P ! 
016! I I 1 1~12 1 II' S /2. ~tI 1 i 1 ' 11 : 1 ; 1 1 
0 1 

: I i 
1 

: 11 l ~ Jc?J01c. ulslIINio l i l Li 
0 ! 8 i I II L"l' l14Jri 11.>I ~ 0 T 1 1 t I F 
0 ! II l I ! 1 1 1 5 ~q l~i.llI jp llio I 1 ' T 1 

1j 0 1 I I I i ll 4~ ~~~ s11-1111PfAlo + I T,! l 
1'1 1 T , l T l l~sl 1~<11~ slul1IP~P 1 

T 1 2 I I T 
1 4 ! I 

T 
i 1 11 

1 7 

l 
1 II I 

2 o I 
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After reading a record, the program checks the identification codes to 
determine which record it has read. When it finds a match between the code 
on the record and the code stored from the Input Specifications form, it turns 
on the record identifying indicator associated with that record. This is the 
program's way of remembering which record it read. 

Record identifying indicators can be used to condition calculations, output 
records, or output fields. In this way, the program performs the proper 
operations for each record. 

I 
l 

I 



When you use record identifying indicators to condition calculation and output 
operations, you are assured that these operations are done only for appropriate 
records. If you do not use these indicators, operations are done on all records. 

Record identifying indicators should be assigned even when there is only one 
kind of record in a file. If you do not use them, the compiler prints a message 
telling you that record identifying indicators have not been assigned. 

The record identifying indicator should also be used to condition detail output 
records. This indicator prevents detail lines from being written on the first 
cycle. If the detail line is not conditioned by a record identifying indicator, any 
constants you specified on the detail lines are printed on the first cycle before 
the first record is read. 

Specifying Record Sequence 

Sometimes records must be in a particular order within a group, but at other 
times the order makes no difference. When records need not be in a particular 
order, enter two alphabetic characters in positions 15 and 16. Different 
alphabetic characters can be used for each record: 

II~ lnter,,.t1onal lu11ne11 M9chinet CotpotlbOft 
RPG INPUT SPECIFICATIONS 

r>roeram J Keyi1111 Graphic l I I 1 1 Card Electro Number J 
Proerammar 101t1 l Instruction Key ] ] 1 1 

I I 
External Field Name 

Field Location 
1--- Fll1n1m1 j 

Record Identification Codes 
or 

Record N1m1 w"' .U 1 2 3 From To -~ RPG 

! ~~ ~" i l :" ~ Field Na 
Line 

] =6 ~ - ! ~ ~ a: Data Structure 
.! i:;; ~ ~ ~ ~ e. ~ ~o i.: -' 05 

Data 
Position Position Position .§ 

Structure ~ UJ ~uo 0 ~ ~ ~§ 5!~ Occurs ~ 
Name A N D z u u nTimes Length 

3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 j28 29 30 31 32 33 l:u 35 36 37 38 391.wi 41 j..2! 43 44 45 46 47 46 49 5u 51 52 53 54 55 56 

0 1 II ~l8 U]I IAlA ll9J l re.IA 
0 2 I 
0 3 I 
0 4 I BIB l21aJ l c.~ 
0 5 I 
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If the records must be in a specific sequence, you must make numeric entries 
in positions 15 and 16. Positions 17 and 18 provide additional information 
about the records. 

(D Positions 15 and 16 (Sequence) contain numeric entries (01 
through 99). The sequence entries must be in numeric order. 

© Position 17 (Number) tells how many records of this kind 
to expect in the group: 

1 = One and only one 
N = One or more 

Q) Position 18 {Option) indicates 1,,•1hether the record is required 
in the group: 

Blank = Record is required 
0 = Record is optional 

Positions 15 and 16 should have an entry for every record specified. If there is 
only one kind of record in a file, the entry should be character. If you fail to 
use a sequence entry, the compiler prints a message saying that no entry was 
made in positions 15 and 16. 



EXAMPLE 5 (STOKST): USING RECORD IDENTIFYING INDICATORS TO 
PROCESS DIFFERENT KINDS OF RECORDS 

Program Definition 

Print a stock status report. This report is printed whenever the inventory is 
updated. It gives detailed information on all active merchandise. The first line 
for each item in the report shows standard descriptive data for the item: item 
number, item description, quantity on hand, and quantity on order. This 
information is taken directly from the input record. 

Subsequent lines give the detail on current transactions involving the item: 
sales to customers and receipts from suppliers. This information is also taken 
directly from input records. 

Quantities remaining on hand and on order are calculated for each item and 
printed after all transactions for the item are listed. 
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Program Requirements 

Input: An inventory file consisting of three different types of records. 
Formats of the three record types are: 

Name ITEM MAST£ R JU:C.ORO 

ltfl.t'n 
Dt:Scr1ption 

Name __,['-"-SS~U:..=£__:...aR=ECORD"""""---.___ ___ _ 

Name E £ C.E I 'PT J3 ECORD 

Two decimal positions 



The file is organized in ascending order by item number. For each item, one 
master record is required. Issue and rece.ipt records are optional. When 
present, however, there may be any number of each. Records for each item 
must be in this order: 

1. Item master 

2. lssue(s) 

3. Receipt(s) 

Processing: 

• Find total number of each item sold. To do this, perform the calculation 
ISSUE + TOTAL ISSUE = TOTAL ISSUE for each issue record. 

• Find total number of each item received. Perform the calculation 
RECEIPT + TOTAL RECEIPT = TOTAL RECEIPT for each receipt record. 

• When all transaction records for one item have been read, find new 
quantity on hand (ON HAND+ TOTAL RECEIPT - TOTAL ISSUE= NEW 
ON HAND) and new quantity on order (ON ORDER - TOTAL RECEIPT= 
NEW ON ORDER). 

Output: A printed stock status report: 

STOCK STATUS REPORT 

IT~M NO DESCRIPTIJ"4 QUAN TI TY QUANTITY TiUNSAC T ION 
ON HANO ON ORDER OUANTI TY 

411116 BSOO TWIN SOCKET BLUE 4S8 sou 
ISSUE so 
RHEIPT soo 

908*~' O** 

411122 BS06 SOCKET ADAPT BRN 325 0 
ISSUE 20 
ISSUE 38 
ISSUE 10 

2S7** O** 

411173 Cl 51C SIL Sw ITCH IVJRY so 150 
RECEIPT 150 

200** O** 
411254 A210 PULL CORD GOLD 62 7S 

ISSUE 16 
ISSUE 30 

16~'* 7S** 
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This printer spacing chart shows the format of the report: 
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19 j 11 : TT : i_ : l • T T : I I ' ' T i i '. ! i i T i l T : ; l IT : : FT: T I T 

21 T j ; : I ! l : i 1 : T ' : ' T : i i T i : ; -q : : : l ! I i I I I '. i T I T ! : I : : ! i 

24 T T T I T I ' T T : • l T ' I T I T T T ~. ' l_ ' T ' i. i i T T T T T ' ' j_ 

25 
26 ;1 ! 11··, !!; . T :· T·'· T,1::: !~ :ITTT I Ti ,Ti, 

27 I' 

21 l 
T :i l l ::•Ii·; ':.: I l··I -;-, .. l·J;i•.• :,n,· T ::' 

29 

130 : J_ l I J I I I -, : '1 : T _L ' __ ' l: :_ I T: I ! 1 ~ 

Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 
IBM lnternat1on11I Business M1ehines Corporation 

GX21-9092 UM/050" 
Printed in U.S.A. 

Program Keying 
Instruction 

Graphic 

Key 

Control Specifications 

75 76 11 18 79 80 

~~~:~;:••ion 1.slTJolk.l~IT\ 
Card Electto Number 

For the valid entries for a system refer to the RPG reference manual for that system 

c: 
0 

~ 

ii Number 
~ !i c: of Print 

!H n Size to & .~ Size to 
8. Compile :i Q. Execute 

'"~ 
E -

Two files are used for the program: one input and one output. In the program 
description given, the output file is a printer. The entry for the input device 

depends on your system. 

Line ~ ~ ';, "' ~ 

~ H ~ J 
i ~ :S ~ i Positions 
ii ... w ll ~ 

~~~j~ 
3 4 5 6 7 8 9 10 11 12 13 14 t6 16 17 ta t9 20 21 22 13 24 25 

0 1 H l II T 

F 

Line 

Filename 

File Type 

File Designation 

End of File 

Sequence 

1

File Description Specifications 7 
For the valid entries for a system, refer to the RPG reference manual for that system, 

Mode of Procassi ng 

Length of Key Fieltl or 
of Record Adtlrass Fieltl i! 

!:! 
Recortl Acldruss Type ~ Symbolic ~ Name of 

Type of File Device D . M Label Exit 

Extent Exit 

for DAM 

File Add1tion/Unortlered 

Number of Tracks 
for Cylinder Overflow 

Number of E •tents 

~ ~ ... ~ ~ 
wFile Format ~ ~~~.~::,,~~~~:. 8 Storage Index ~ 

"-
0
, e cc .~ File 

l Block Record It i2 Overflow Indicator i Condition 

I-~ f: t ~> Length Length ~ 12 Wv~ ';; z UUC1·U~ 
~ ~ ~ < ~ i..=~?~n w Continuation Lines , ,---

~ e_~o.w§:~ ! ~ ~ .._ , External Record Name K Option J Entry "' a: I 

; ; • ;~~~1~"1"f" InY r(<:1r Y" ""1M •• " .,,. • .,.., q1Y "T~ ~. "TY1" "1Yf' "ff~" "('tJ_.~~. 13

1.'
4 

o 3 F b~1TIPIUJT: I ID Fl T : 91(; : of'/ .,. .,. ~]JN:T1:J:l T 1 T 
1 

1 '- T ----I "i ! -t1 

; t' ~ 
0 4 F 1 TI 1 T i ' : IT! ! 1 I '11' : ! ! 1 

'--'· -. I I I ' I ' ' . 1 . l j '.4 
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RPG INPUT SPECIFICATIONS GX21·8094 UM/O&u" 
Printed in U.S.A. 

,_Progr_..,,--=5~+;...;:o:;...::C...=k.=--=~=-+...:....;-g,,:"""+~u.=S-~:-=--.-----1J Keying ~G-roph~lc -+---+-JJ-4-II-4---I+--J+--~Jl C:.rd Eloctro Number J 
Progr- John. _D_oe. Jo... !/l~-- } Instruction Koy l l 

76 76 77 78 79 90 

~.;.,~;:'cotion lsb"IOIKIS!fl 

I · Extern•I Field Name I Field Location 
Field 

r----, Filen- J j Record ldentifie1tion Coda ~ 

l 
Raco::N_ w"' .rs 1 2 3 From To .~ RPG _, :-e 

~ ~ j .~ i ·- F" I N 1 .!!! -.; 

lndie1tors 

Lint ~ : 6 • - il ! - a; ~ a: D8tl Struc1un ~ ie d ame !l f ~ Plus Minus !;ro 

11. llatii 0 R J i-1- Position ~ ~ ~ Position ~ e. ~ Position ~ E' = ~ ~ .5 g ii ·~ Blank !ii CjN -N.. (;N ilea Ocrun :.! !5 ... 
S=nt 'A~:i z u 0 ~ u ti z u ti u; 0:: n Times Length 6 u :Ii 0 

3 4 5 8 7 8 g 10 11 12 pl 14 15 18 11 18 19 20 21 22 23 24 25 28j2712s 29 30 31 32 33l34j 35 38 37 38 39 40 41 42 43 44 45 411 47 411. r... 51 52 53 54 55 58 57 58 59 80 61 6~ 63 &e 65 66 87 66 69 70 71 72 73 74 

0 1 I I I NIPiulJ:j ~ 1 ll !~ 1 IC'JMI 
o 2 I 12 7 l!J1cl"'11M IL 11 
o 3 I 

o 4 I 

o s I 

o s I IQll2~10121Dj l ~I 
o 1 I 

o e I 

o 9 I 1~131"11a3!1J 1 IC.~I 
1 o I I I l2, 1 IIIJEIMINlolL ! 

All three kinds of records in the input file must be described. Because they are to be arranged in a certain 
sequence within a group, they are described in the order in which they will be read. 

The first record in the group is the item master record (identified by M in position 1). The 01 in positions 15 
and 16 indicates that this record is first. The record is required (position 18 is blank), and there must be only one 
per group ( 1 in position 17). It is assigned record identifying indicator 10. The fields are then described. Note 
that the record code appears as a field on the record layout form. However, on the Input Specifications form it 
is described not as a field but as the record identification code. 

The second record in the group (02 in positions 15 and 16) is the issue record, identified by I in position 1. There 
may be several of these records per group (N in position 17). The record is optional (0 in position 18). The 
record identifying indicator 20 is assigned. Fields in the record are then described. 

The third record in the group is described as were the previous two. 

ITEMNO field in the item master record is assigned as the control field. When it changes, all records for a 
particular item number have been processed and the L 1 indicator is set on. Sequence checking is not related to 
the control field specification in any way. Sequence checking is based only on the sequence specification. 
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RPG CALCULATION SPECIFICATIOl\IS 
IBM International Business Machines Corporation 

GX21 ·9093 UM/050" 
Printed in U.S.A. 

75 76 77 78 79 80 
Keying 
t.,~~r11rti')n 

Graphic 

I Key 

Card Electro Number 
1 2 

Page~ol_ ;;~:~.:•"on IS !710VdS !71 
Result Field 

Factor 2 

Resulting 
Indicators 

Comments 

To update the quantity on hand and the quantity on order, total number issued (TOTISU) and total 
number received (TOTR EC) for each item are needed. Quantity sold is found only in the issue 
record. Thus, the calculation to find TOTISU is done only when the issue record is read. Record 
identifying indicator 20 was assigned to the issue record. When 20 is on (an issue record has been 
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Calculations to update the quantity on hand and the quantity on order are total operations and can 
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L 1, which is set on when a new item number is read. 

The operations on line 06 and 07 must be used to clear the total issues (TOTISU) and total receipts 
(TOTREC) fields after the quantity on hand and the quantity on order have been calculated. 
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RESULTING INDICATORS 

Sometimes your decision to do a certain operation is based on the result of a 
previous operation. Resulting indicators allow you to specify which operations 
you want done and the conditions under which the operations are to be done. 
Resulting indicators can be used to determine such things as: 

• Whether a result is larger, smaller, or equal to a predetermined number. 

• Whether a certain result is plus, minus, or zero. 

Program Cycle Operations 

Figuie 19 shows the operations in the program cycle associated with resuiting 
ii"idicatois. Resulting indicatms are set when the associated calculation 
operation is performed. This means that resulting indicators can be set either 
at detail calculation time or at total calculation time. 

Resulting indicators are not set off automatically. They change their setting 
only when a calculation is performed or when they are set off intentionally. For 
example, if a resulting indicator is set on by a detail calculation, it retains this 
setting until the next time it is used as a resulting indicator. 



Move data from record selected at 
beginning of cycle into processing area. 

If overflow indicator is on, do 
overflow operations and set 
overflow indicator off. 

If LR indicator is on, end ot 
program has been reached. 

Perform total output operations. 
If overflow line has been reached, 
set on overflow indicator. 

START 

Program 
Cycle 

Perform heading 
operations. 
Perform detail 
output operations. 
If ovarflow line 
has been reached, 
set on overflow 
indicator. 

Figure 19. Program Cycle Operations for Resulting Indicators 

level indicators. 
Set off record 
identifying indicators. 

Read a record. 

If last record, set on 
control level and LR 
indicators, and go to 
Perform total calculations. 
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RPG Specifications 

The use of resulting indicators depends on the operation specified. If you want 
to determine whether the result field is larger, smaller, or equal to a certain 
number, you must use a compare (COMP) operation. If you want to determine 
if the result field is plus, minus, or zero, use an arithmetic operation (ADD, 
SUB, MULT, DIV). You can specify resulting indicators 01 through 99 on these 
specifications forms: 

RPG CALCULATION SPECIFICATIONS 
1 2 

GX21-llOll3- UMIOliO" 
Printed in U.S.A. 

7576777871180. 
Keying 
Instruction 
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Filename 
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Resulting indicators are assigned at Q), then used to condition calculation 
operations at ©and output operations at ©. 

I 

Resulting indicators and record identifying indicators are used in the same way 
to condition output and calculation specifications. You should not use the 
same entry as both a resulting indicator and a record identifying indicator. 

T 1 
1 
1 
! 
l 



Using the Compare Operation 

In many programs you need to know whether a field is greater than, smaller 
than, or equal to another field. RPG, has an operation code, COMP, that allows 
you to compare fields. The compare operation requires entries iii these 
columns on tha Calculation Specifications form: 

• Factor 1 (either a field name or a constant) 

• Factor 2 {either a field name or a constant) 

• Resulting indicators 

RetUlt Field - Arithmetic 

Factor 1 

Name Length ~ •t 1 > ~1 < 2 1 • 2 
- - Lookup(FICtor 21is 

~ i Hisjl Low Equal 

Operation ~Factor 2 yr;; Compere 

111 17 11 19 20 21 22 23 24 25 211 21 lzs 29 30 31~ 33 34 3i 38 37 38 39 40 41 42 43 44 46 48 47 48 49 50'51 62 !la 64 65 611 57 68 !511 llO 

When compared, Factor 1 and Factor 2 can be in one of three relationships: 

• Factor 1 can be greater than Factor 2. 

• Factor 1 can be less than Factor 2. 

• Factor 1 can be equal to Factor 2. 

RPG Programming Language 99 



You indicate that a test should be made to check for one, two, or all of these 
relationships by entering indicators in the appropriate columns: 

Q) A resulting indicator entered in positions 54 
and 55 tells the system to determine if Factor 
1 is greater than Factor 2. 

© A resulting indicator entered in positions 56 
and 57 tells the system to determine if Factor 
1 is less than Factor 2. 

0 A resulting indicator entered in positions 58 
and 59 tells the system to determine if Factor 
1 is the same as Factor 2. 

The test you specify is made each time the COMP operation is executed. 
However, the resulting indicator is set on only when the proper relationship 
exists. If you enter indicator 50 in positions 54 and 55 to test whether Factor 
1 is greater than Factor 2, indicator 50 is set on only when Factor 1 is greater 
than Factor 2. If the relationship does not exist, the indicator is set off. 

When testing for more than one condition, you can use the same or different 
indicators in these positions. If you intend to do different operations for each 
of the three conditions, enter a different resulting indicator to test for each 
condition on the Calculation Specifications form: 

IB~ lnte-rMattone' lu11nra Mkh1nn Corpora11on 

RPG CALCULATION SPECIFICATIONS 
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0 7 e 
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0 9 le 11 is set on and the operation on line 02 is done. If MAX is less than 

1 0 e TOTAL, indicator 22 is set on and the operation on line 03 is done. If 
1 1 lq MAX is equal to TOTAL, indicator 33 is set on and the operation on line 
1 2 e 04 is done. Only the resulting indicator for the condition that is true is ... 
1 3 e i set on. The other resulting indicators are set off. 
1 4 lq I 
1 5 ig I I T l .l 
1 e e l l 
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If you want to do the same operations when either one of two conditions 
exists (Factor 1 is greater than Factor 2; Factor 1 equals Factor 2), you could 
use the same indicator to test for both conditions on the Calculation 
Specifications form: 

IB~ lnternat•ona6 BuMnHI IMc:l'l•nn CorPot•ttOn 
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We explained previously that constants can be used in arithmetic calculation 
operations, but they must be numeric constants. In a COMP operation, 
however, constants can be either character or numeric. Rules for using 
character constants as Factor 1 or Factor 2 are a little different from those 
using numeric constants: 

Rules for Numeric Constants 

• A numeric constant can be any 
combination of digits 0 through 9. 
Decimal points and signs can also 

be included. 

• The maximum length of a numeric 
constant is 10 characters, including 
sign and decimal point. 

• Numeric constants must not be 
enclosed in apostrophes ('). 

Rules for Character Constants 

• A character constant can be any 
combination of characters (letters, 
digits, and special characters). 
Blanks are also valid. 

• The maximum length of a 
character constant is 8 characters. 

• Character constants must be 
enclosed in apostrophes ('). 

When you use COMP operation code, always remember to compare two 
numeric fields or constants or two character fields or constants. You cannot 
compare a numeric field or constant with a character field or constant. 

Using an Arithmetic Operation 

You can test the results of an arithmetic operation (ADD, SUB, MULT, DIV) for 
plus, minus, or zero by entering resulting indicators in the appropriate positions 
on the Calculation Specifications form: 

CD A resulting indicator entered in positions 54 and 55 
tells the system to determine if the result field 
is positive (plus). 

(!) A resulting indicator entered in positions 56 and 57 
tells the system to determine if the result field 
is negative (minus). 

© A resulting indicator entered in positions 58 and 59 
tells the system to determine if the result field 
is zero. 

The tests you indicate are performed each time the operation is executed. 
However, the assigned indicator is set on only if the field satisfies the 

condition tested. If you enter indicator 99 in positions 54 and 55 to test the 
result field for plus, indicator 99 is set on only if the result field is plus. If the 
condition is not met, the indicator is set off. 



Again, as with the COMP operation, you can test for one, two, or all three 
conditions at the same time. When testing for more than one condition, you 
can use the same or different indicators in these positions. If you intend to do 
different operations for each of the three conditions, enter a different resulting 
indicator to test for each condition: 
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FIE LDC is tested for all three conditions. If the field is positive, 

1 0 c T indicator 10 is set on and the operation on line 02 is performed. 
1 1 lq ~-+--t-1---t--it-+---;--1t---T"--;--1t-+--11 If the field is negative, indicator 25 is set on and the operation on 
1 2 c 
1 3 c 

.._......_t-+--+-+-+-1+-1 -t-<--+--...l_,.1 line 03 is done. If the field is zero, indicator 49 is set on and the 
~-+--t-1---t--it-+---;--1t---T--+l-+-+-1 

...,. operation on line 04 is done. 
l l 1 4 lq 

1 !I IC J l I 

1 II c ! 
1 7 c 
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If you want to do the same operations when the result field meets either one 
of two conditions (plus or zero, minus or zero), you could use the same 
indicator to test for both: 

IB~ mte•na,,ona• 8us•neu "'-<:hones Co<pom'°" 
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FIE LDC is tested for three conditions, but only two indicators are 

used. If FIE LDC is either plus or zero, indicator 10 is turned on 
and the operation on line 02 is performed. However, if FIE LDC 
is minus, indicator 20 is set on and the operation on line 03 is 
performed. I 

-

J I l 



EXAMPLE 6 (STOKST): USING RESULTING INDICATORS TO TEST 
CONTENTS OF RESULT FIELDS 

Program Definition 

Print a stock status report similar to the one in Example 5. The only difference 
is the addition of maximum and minimum balances. Item master records 
usually include the maximum and minimum on-hand quantity for all items. 
These figures are kept so that checks can be made, whenever the inventory is 
updated, to determine if quantity on hand is within the limits set. 

The first line for each item in the report shows standard descriptive data for 
the item: item number, item description, quantity on hand, quantity on order, 
maximum and minimum balances. Subsequent lines give the detail on current 
transactions involving the item. Quantities remaining on -hand and on order are 
calculated for each item and are printed after all transactions for the item are 
listed. Whenever shipments reduce stock on hand below the predetermined 
minimum balance or whenever receipts push the quantity on hand above the 
predetermined maximum, an exception condition is noted on the report. 
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Program Requirements 

Input: An inventory file consisting of three different record types. Formats of 
the three record types are: 

Name ITEM MA.STER :SECORD 

DESC.1\IPTION 

Name f SSUE RECORD 

Quantity 
Sold 

Name RECEIPT RECORD 

UNIT MAX MIN 
"BAL bAL 



The file is organized in ascending order by item number. For each item, one 
master record is required. Issue and receipt records are optional. When 
present, however, there may be any number of each. Records for each item 
are in this order: 

1. aem master 

2. lssue(s) 

3. Receipt(s) 

Processing: 

• Find total number of each item sold. To do this, perform the 
calculation ISSUE+ TOTAL ISSUE= TOTAL ISSUE for each issue 
record. 

• Find total number of each item received. To do this, perform the 
calculation RECEIPT+ TOTAL RECEIPT= TOTAL RECEIPT for each 
receipt record. 

• When an transaction records for one item have been read, find new 
quantity on hand (ON HAND + TOTAL RECEIPT - TOTAL ISSUE = 
NEW ON HAND) and new quantity on order (ON ORDEA - TOTAL 
RECEIPT = NEW ON ORDER). 

• Compare the new quantity on hand to maximum and minimum 
balances to determine if an exception condition should be noted on 
the report. 

Output: A printed stock report: 

STOCK STATUS REPORT 

ITEM ND DESCRIPTION QUANTITY QUAN TI TY TRANSACT ION 
ON HAND 01'4 ORDER QUANTITY 

411116 8500 TWIN SOCKET BLUE 458 500 
ISSUE 50 
RECEIPT 500 

908** O*~' 

411122 8506 SOCKET ADAPT BRN 325 0 
ISSUE 20 
ISSUE 38 
ISSUE 10 

257** O** 

lt11173 Cl51C SIL SWITCH IVORY 50 150 
RECEIPT 150 

200•'* O** 

411254 AZIO PULL CORD GOLD 62 75 
ISSUE 16 
ISSUE 30 

16~'* 1':J** 

MIN. MAX. 
BAL. BAL. 

800 1600 

300 800 

U~OER 

100 200 

80 165 
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This printer spacing chart shows the format of the report: 
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1 ! ~I ~,I 1 ~ I~. 
1' i I i I i l 1 I 1 l i ! i I I t>M H~ ! I lo~ iOIA.'D~ ! ~ rAlliii I ~IY i 11 ! !mirl.111 I~ !Li. 

, , 1 1 1 1 1 1 , " 1 1 1 1 ' r : 1 i 1 1 
11,!lllY IX :11 IY!A1 i T l~110CXOO l : .J. I fXIY i'Jl~IV! ' ; 1 I i i I i 1 

I ; 

1 , ~OC:ill~ 11 [)(~ !X! 
l 1 I i ! J. 
1 I 1 ! I ! ' 

l I j i j l I ; .l : J l ' l i I I ' 1 ..... , I j' ! I l ij 

Ii T I j ' r V'f l,t ]/ ' 1 1 ! _l 11 17lifi'[UJ j l I . 

[ I : 1 1 
I' J' I 

I i l J J i I 'l l JJ 
i 1 1 l 1 I I i i I]' l 1 I 

j ii I ! ...i. J IT I T' 1. ii j I ! ; 1 1 i 

l 
I I i 1 I I I ] _l I i ' I ' ' ; i i il i I i I 

ll l 
. t 

i I 

1 i '1 i . l I, l '7 i : ! l' \ ' i ! i \ I ·, I I 11 1: 
1 

,1 T 'l !! 1T !T!:'i I j I 1T1 TTTT 111 

l Ji il ii i ! I I i T ; ! i 

I '' 

T 
J. i l 

1,11 i I :1 i i 
T1 

.J. I 111 :l i I 

l I I lj 11T, I -4 i T 
j_ I I 1 l : i 

I l 1 
I I i ! l I tTTH i I 11 T 1T1 IT i 

11 l 

1 I IT 

l_l 
! i 

i 1T 

,n T1 _d 
11 :1 ..:..i i..:.. 
i j l ii 

I 1Ti111I T I 11 i 



Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 

Graphic Card Electr:o Number 

GX21-9092 UM/050" 
Printed in U.S.A. 

75 76 77 78 79 80 

i p,09,ammer John J2oe.. 1 Datel/1 fl/~--
Keying 

Instruction 
Key 

1 2 

Page~of_ ~~~;~1:ar1an Is ff lo IK Is tf J 

F 
1----i 

Line 

S1zeto ~ ~ ! Compile 
0 0 

E ~ -~ 
~ 0 ...J 

Size to 

Execute 

Filename 

> 
t-

j 

Control Specifications 

Number 

of Print ~ 

Positions l 
<( 

Reserved 

File Description Specifications 

File Designation 

End of File 

Sequence 

Mode of Process1 ng 

Length of Key F1e!cl or 

of Recora Address Field 

Record Address Type ...J 

Type of File 
LU 

LU F~d-e _Fo_rm_a_t ~----l N Organization or 8 
O ~ Additional Area § 

-
~_0e_ -_~>....... Block Record ~ ,t: Overflow Indicator ·~ 
~ _ Length Length a: <:: ~ ~ey Field ';( 

e:_ x Starting w 
~ e1-~--'------'----~~-'----'-~~~__.__ _ _.__,L~o~=t~io~n_,_~ 
Ci: w < External Record Name 

Device 

For the valid entries for a system, refer to the RPG reference manual for that system 

For the valid entries for a system, refer to the RPG reference manual for that system. 

Symbolic 
Device 

Name of 
Label Exit 

Extent Exit 
for DAM 

Storage Index 

Continuation Lines 

Option Entry 

File Add1t1on/Unordered 

Number of T;acks 

for Cylinder Overflow 

Number of Extents 

Tape 
Rewind 

~ 
Condition 
Ul-UB, 

z UC.---

~ 
60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 5 6 7 8 9. 10 11 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~ 43 44~ 47 48 49 50 51 52 53 54 55 56 57 58 59 

F!.rJNleliiID : l 1 p F' ' ' ' ,&tfj I i >> < Lt I i . ! : I o 2 i i I I I l ! l 
o 3 

o s 

F T I : i ! 

F Il1li 
The entry for the input device depends 

o 4 
on your system. 

TT I I ' i I 

RPG INPUT SPECIFICATIONS GX21-llOll4 UM/060* 
Printed in U.S.A. 

.......... .5toc.k S't.At. u..s_ J Keying ~G-•11>-hlc ~IIl--4-II-+--+-II _IIl--4---tJl Card Electro Number J 
~Pro-.-emm---'1r=.Tc-""""Oh'-=-1t'\.-"----=D"-1......_,0_e_...__.J,...0eta--fl-=--Q--=-/------11 Instruction Koy 

1 2 

Poge~of 
76 76 71 78 79 BO 

~~~;;;:iCltioo I Sli1ol t<lSltl 

• External Field Name I Field Location 

j j Record Identification Codes ~ -~ 

Reco: Name "' "' J IS 1 2 3 From To ~ RPG ~ : -!! f ! ...::::il-15 ~ 1! :!li ~ 
t- 2 S j: · ~ l Field Name !l .._ u: a:~ Zero 

Line ! 1---..,,,...--,.....,r-+-.--t.i - - Position Z ~ Position Z ~ Position ~ o ~ .... a: Data Structure 1i 0 -~ gs Plus Minus or 
Doti o R !ii : i :; ~ ii :; ~ :;; _ N ~ ~ ~ Occurs ~ § ~ :~ ~ Blank 

I Field 
Indicators 

S~ucture ~ ;f CS ~ ~ u 0 ~ u ti ~ u ti /;; Q: n Times Lengtfl ~ u :ii 0 ii: 

3 4 5 8 7 8 9 
1
1'::"11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 j28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 48 47 48 49 5o 51 52153 54 55 56 57 58 59 60 61 8~ 83 84 65 66 67 68 69 70 71 72 73 74 

0 1 1 :rw~JulI L<t LL L~ 1 lc:iM l l I 
I I Ji 11 lltr_E~OLL I 0 2 I 

0 3 I 
0 4 I 
0 5 I 
0 6 I 
o 1 I 
0 B I 
o 9 I 

1 Ji I T 

1 

1 ! 
fJ 

~ j ! 

l 
J 

T 

l 

T 

IT: 
•l 

l I 

l l<!JI IT! l 
T}I : 1 l 

; 

L ICIR : l 
TJ 

: l ! 

I t i 

No new functions are described on the 
Input Specifications form. 

I fJ ll9 ldEl~lc ! 

i 4 o l !~Mia lo NidRlo l 

T 
l J. 

l 
1 

j ) I j j l i I 

T l l 
I i l 

T I 

T IR T llW ~ E!CJEJEtr T i 
1 I 11 

1 
! I 
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II~ ln1~rn.-tt0,,_, Busrnns Mllcf't1nn Corpor .. ., 

RPG CALCULATION SPECIFICATIONS GX21-9093 UM/060° 
Printed in U.S.A. 

75 76 17 78 79 80 
F:=_~~~~~~r-------.---:-..--l Keying 

ln5truction 

Graphic Card Electro Number 
l---+-+-+-+-+-+--1--1 

Key 
~,;.,'!~otion ISttlolKI SITJ 

0 8 !ell IIO trll ~\IT t ~~ls mo tnr. 15.ll :r: 
l5 LJ 

rt-~· IC.L E~ ltt trio hii ~l\J IlD [111 

0 9 CL! lJjo tr'R EC lsltJla iu:.t lt'lt l=°AIR tTo mt E:t. [llJ 111 ITIU ·11K Jf::ll" 
1 0 c 1 
1 1 c I 

1 2 c l I 1 
i 

1 3 cl 1 i 

1 4 le T ! Calculations on lines 01 through 05, 08, and 09 are needed to update the quantity T 
1 5 le on hand and the quantity on order. See Example 5 for an explanation of these l 
1 8 c T I I entries. After the new quantity on hand (NEWONH) has been calculated, it is : 
I 7 c T compared with MAX to see if it exceeds the maximum limits set (line 06). i 
1 8 le Indicator 99 in positions 54 and 55 specifies a test to determine whether Factor 1 
I 9 c I ! (NEWONH) is greater than Factor 2 (MAX). If NEWONH is greater, indicator 99 i 
2 0 c 1 is set on. On line 07, NEWONH is compared with MIN to see if the quantity on 

le 
le I 

hand is less than the minimim set. If it is, indicator 88 is set on. 

c 
le l 
~! I 

U IL OL 611 88 L9 99 9 HI tll Z9 I 09 65 BS L5 ts c z 9S 55 l 5 15 DS St 9" Lt s. 5t tt Ct Zt It Ot 6C 9£ LC 9£ 9C t£ cc zc IE DC 6Z Bl a 9Z gz tZ EZ zz IZ oi: 81 81 LI 91 51 ti Cl ZI II OL 6 8 L 9 'l t E z L 

110 



II~ lnte-rna,•onal Bustnru Mmc'h1F'le$ Corpor•llOl'I 
RPG OUTPUT SPECIFICATIONS GX21 ·9090 UM/050• 

Printed in U .S.A 

75 76 77 78 79 80 [._Pr_ogr_am_S_\_oc._k.~~=--'~~lS=--~---1J Keying 

[ Prcwammor ~hh~_e J Date 1 [~~ - I Instruction 
1--:-:~-ic--+--+--+-t-+-~1--+1--+---tl Card Electro Number J 

1 2 

Page~of ~.;_~;:at.on IGftlol Kl.Sl71 

Field0~mne Ill! 
EXCPTN1me : 

[l 

! 

0 ~ 
- .c ISi>llce Output Indicators 
~~ Skip 

t---
E? .. 

! 
Filen1me i! il l ~t or 

Linc E Record Name I-~ 
j ! ~ ~ * A < 

i-2A-
A ND 

"AUTO ;jj 

3 4 5 8 1 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 38 37 38 

0 2 lo IClR o~ 
0 3 10 
o 4 10 ll:l 1 l 'P 
o 5 lo DB 
0 6 I<> I 

0 7 '° : 
0 8 I<> 
0 9 10 
1 0 10 
1 1 lq ll::l lZ 
i 2 lo O[B 
1 3 lo 
1 4 jq 
1 5 10 

ljO 
, 1 l<>I 
1 8 0 
1 9 jq OINl\.\IAMIDll 
2 o 10 QtJIOiRld ! 
2. L I~ 
2 2. ~I 

12~ 

End 
Pooition 
in 
Output ~ 
Record 

........ 

........ Commes 

.Yft 
Yft 
No 
No 

Zero Balances 
to Print 

No Sign CR 

Y• 1 A 

No 2 a 
Y• 3 c 
No 4 D 

Constant or Edit Word 

X =Remove - Plus Sign 
5 ·II• 

y • o.te 
J Field Edit 

uw 
K Z • Z1ro 

DcfiMd 

L SupprlSI 
M 

~. 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 

~ 'II1TIE~ INIO' I 

12.IB 'lolE5 l~IRl1lP1I ItON.i' 1 I 1 

11 'trolA l~IAln~tldNJ' i 

lSl9 \ M°IW . !MAit • I 

lBBJ \ aAll • [BAL. I 

1 

I GX21·9090 UM/050. l-+-' 
Printed in U.S.A. 1-t-

o 2 10 LLtzJ ' IS s u~ ' , 2 75 76 77 78 79 80 1-+-
~0+-3~10+-+-+-+-++~-+-+-4--1-+-<~1-t-~+-+++++-f'!II.~IS~IS~U~E ~S Flz 1-+-!-¥"IG-J~~8~+-+++++-t--t-+-P•ge ~ 01 _ 

0 4 1a tg l.! l3le , 
~~~;~f:ation IS ff kJ IKlS tr 11-+-

0 71. I<> l 1-l 
o sj I<>' 11 1 
o 9 IO 
1 0 10 INl~OINIOl 
1 1 10 
1 2 10 l~\9, 
, 3 10 sa 'lci'll£JR, 
1 4 jQ 
1 5 10 

Resulting indicators, which indicate whether the new quantity on hand exceeds the 
1 a lo' I 

.... ,-+-1~!<>-+-i+--+-~--+---t maximum or is less than the minimum, are used on the Output Specifications form to tell 
1 a loi when exceptional conditions should be noted. Notice that, on the total line, the words 

.... 1-+-e~l-+-q+--+-~--+---t UNDER and OVER print only when conditions set by the conditioning indicators are 
2 0 1 jq l met. UNDER prints when indicator 88 is on. Remember that 88 is set on when 

...... ~i-t-~ ...... io-+-.......... 

.__._..._._lo_._.J_.._ ....... l ..... · _.___.._.__.. NEWONH is less than the minimum. OVER prints only when 99 is on; that is, when 
NEWONH is greater than the maximum. 

+--+-+--
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FIELD INDICATORS 

Field indicators, like resulting indicators, are used to test the contents of a field 
and to condition operations based on· the results of the test. 

Program Cycle Operations 

Figuie 20 shovvs the opeiat;or;s :n the program cyc!e associated V'Jith fie!d 
indicators. Note that input fields are tested and field indicators are set to 
reflect the result of the test at the time data is moved into the processing area. 
Field indicators are not set off at the end of the program cycle. If a field 
indicator is set on when data is moved into the processing area in the first 
cycle, it is not reset until the appropriate field is moved into the processing 
area in a subsequent cycle. 

calculations. 
Set resulting 
indicators. 

Move data from record selected at 
beginning of cycle into processing area. 
Set field indicators. 

If overflow indicator is on, do 
overflow operations and set 
overflow indicator off. 

If LR indicator is on, end 
of program has been reached. 

Perform total output operations. 
If overflow line has been reached, 
set on overflow indicator. 

START 

Program 
Cycle 

Perform heading 
operations. 
Perform detail 
output operations. 
If overflow line 
has been reached, 
set on overflow 
indicator. 

If change in control 
field, set on control 
level indicators. 

Figure 20. Program Cycle Operations for Field Indicators 

level indicators. 
Set off record 
identifying indicators. 

Read a record. 

If last record, set on 
control level and LR 



RPG Specifications 

Make these RPG specifications when you use field indicators: 

RPG INPUT SPECIFICATIONS GX21-llOll4 UM/050° 
Printed in U.S.A. 

1---I::-.. -~,o.u---11 =~I::~~ I I I I I I I I C.rdElectroNumbw I 76 76 77 78 79 80 

:::~:ltion I I I I I I I 

Fllen11111 
or 

Record N1m1 

• Extamll Field Name 

I J Record Identification Codel Fiald Location -~ j 

l w "' f l!f 1 2 3 From To ~ RPG - ~ '13 : 
~ ~ € .~ ij ! Field Name 1 ~ ! l! Zero 

Indicators 
Field 

!=16 j. !! ; l; ~ a: .... .!I "' ~ 
--...,,..--.,....., ...... - ... ! i :j; Polition ~ o ! Position ~ €_ ji Position ~ O ii ] ::; Oalll Structure ! 2 ~ .E a: Plus Minus or 

01111 O R Ii -;: II ~ N ,. ~ N ii ~ N :; ii iii Occurs fl! § ;; ·i ~ Blank 
si;:="' ~i (5 I I. u ti I. u 0 I. u 0.;; it nT1m11 Length ~ <.> :e ti LL. 

7 8 9 10 11 12 13 14 16 18 17 18 19 20 21 22 23 24'25j211j21 j2112930 31 32 33134 35 38 37. 38 39 40 41 42 43 44 o46 46 47 48 48 Su 51 52 53 54 55 511 57 58 58 80 61~ 83 84 65 68 87 68 l!'.~ 70 71 72 73 74 

Program 

Programmer Date 

c 

RPG CALCULATION SPECIFICATIONS 

Keying 

Instruction 

Graphic 

Key 

Card Electro Number 
1 2 

Page[] of 

I 

I 

GX21·9093 UM/050° 
Printed in U.S.A. 

75 76 77 78 79 80 

~~~;:ation I I I I I I I 

Comments 

0 3 c 2 ~ r 
o 4 c I I 

II~ ln'~n.11tona1 Business Machines Corpor•t-on 
RPG OUTPUT SPECIFICATIONS 

1 2 

Page[] of 

GX21 9090 UM/050° 
Printed in U.S.A 

Program 

Progr1mmer 

0 
1--i 

~ 
I-

Line 

~ 

3 4 5 8 1 

0 1 ro 
0 2 10 
0 3 10 
0 4 10 
0 5 lo 

Filename 
or 

Record Name 

Date 

~ 
-~ 
~ ~ Space 

e~ = ..=: l! &~ 
~~ AA j ~ * A .! 

Skip 

! 
< 

Keying 

Instruction 

Output Indicators 

Graphic 

Key 

E::;:: c~:~~+ 
i--. ...... -+-...... "T-l--r ...... -+------1.f! "!' 1n a: 

8 5 Output ::J 

Card Electro Number 75 76 77 78 79 BO 

~~~;:.ti'"' I I I I I I I 

Commas 
Zero Balanc11 

No Sign CR 
X =Remove 

to Print Plus Sign 

Y =Date 
5 .9 = 

Yes Yes A Field Edit 
User 

YI! No B Z =Zero 
Defined 

No v .. c Suppress 
No No 0 M 

o R o ~ i; "AUTO '6 ~ Record ii! Constant or Edit Word 
~~~ Z I_ Z w m ii: · 1 2 3 4 5 11 7 8 9 10 11 12 13 14 15 111 17 18 19 20 21 22 23 24 

8 9 10 11 12 13 14 15 111 17 18 19 20 21 22 23 24 25 29 27 28 29 30 31 32 33 34 35 38 37 38 39 40 41 42 43 44 48 48 47 48 48 50 51 52 53 54 55 511 57 58 59 80 81 82 153 54 85 68 87 118 89 70 11 72 73 74 

Field indicators are assigned at Q) . They may be used to condition calculation 
operations at ©and output operations at (!) . 
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You can enter any one of the indicators 01 through 99 in positions 65 through 
70 of the Input Specifications form to test an input field. You may assign 
indicators to test for three possible conditions: 

Q) A field indicator assigned in positions 65 and 66 
tells the system to determine if a numeric 
input field is positive (plus). 

© A field indicator assigned in positions 67 and 68 
tells the system to determine if a numeric 
input field is negative (minus). 

CD A field indicator assigned in positions 69 and 70 
te!!s the system to determine if a character input 
field is blank or if a numeric field has a value of 
zero. 



EXAMPLE 7 (AGETB): USING FIELD INDICATORS TO TEST CONTENTS OF 
INPUT FIELDS 

Program Definition 

Create an aged trial balance report that lists: 

• Name and customer number of all charge customers who have payments 
due. 

• Amounts due. 

• Overdue balances. 

The customer master file, which contains records for all customers regardless 
of their balance, is used as the input file. The report is to show only those 
customers with payments due. Thus, information from customer records that 
contain a zero or credit balance should not be printed. 
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CUSTOMER 
NUHRER 

10867 
16535 
17849 
18978 
24743 
25271 

Program Requirements 

CUSTO"lER 
NAME 

ALLEN t co. 
ANOERSO~ AUTO SUPPLY 
ANDREwS ANO SUNS INC 
ARGONAUT ENGINEERING 
fH:RKLEV PAPER co 
BEH DISTRIBUTION CO 

Input: A customer master file consisting of one record type: 

Credi~lmrent Limr~t. I ~o4S I~~~ 
- - 0 ovt;.du.e 

I 

Procassing: Check input balance due field for zero or credit balance {use field 

indicators}. 

Output: A printed aged trial balance report: 

AGED TR !AL BALANCE 

LAST PAY DATE CREDIT CURl<ENT 01/EROUE ACCLlU,~TS 

LIMIT CHARGES 30 OAYS 60 DAYS ~o DAYS 

2116/ -- 15.ooo.Do b,q1q.17 37:>.58 
l / 2R/ -- 2.500.Do l,665.49 
2 /05/ -- 750.DO 146.64 

12/27/ -- 2 ,ooo .oo 2' 111. 30, bl 1. 54 312.13 9J.44 
21211 -- b.300.00 1. 1!!5.50 2.05,.45 !,400.D5 51.DO 

10/0bl -- l.OOD.00 3. 25 762 .1 q 

This printer spacing chart shows how the report is formatted: 

J:, ..L 1 11 'IF '111 I T 'I 1 T: TT 1 TT' T11T !'I 1111 I 1:.Uf Tf 
I ! I i r T ' ' :A>6iflj '~I Al- T!Wt.!4W!c~ . i"T 'n i 1 I I I ! I ] ; ' L 

,TT ·1: T __;_ ·.1 I =+-fT ' ii!'! [l" T, J_: .ll l 1] 
.l· ,, ..L' I .. 1,,, I .I 'j_ il'I I 't': 
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Program Specifications 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 
I~~ International 8us.,1ess Mach•nes Corporation 

GX21-9092 UM/050" 
Printed in U.S.A. 

Card Electro Number 1 2 75 76 77 78 79 80 
Keying 

Instruction 

Graphic 

Key 
Pagelrulof _ ~~~;~f:at,on IAIGJEJTIBI 

Control Specifications 
For the valid entries for a system, refer to the RPG reference manual for that system. 

H l ~ 
,j5 B~ ~~ E 

Size to g_ -~ Size to ~ - ~fu;~ne: ~ Reserved "' ;;; ~ § ~ ~ i 6 ;:; § :.::; '"' r""ff"~· I l i hi r'o••j j: H m h m H ii Hu 
3 4 s s 1 s 9 10 11 12 13 ,,. 1s 1s 11 1s ie 20 21 22 n 24 2s 26 21 2s 2s 30 31 32 33 34 Js 36 37 38 39 40 41 42 43 44 45 46 47 48 49 so s1 s2 s:i 54 s.s ss sr ss 59 so s1 e2 63 64 ss. 66 67 sa sg 10 11 7~ 13 14 

0 : ,J H n l l J l n i 1111 1 J n n J n n n n n · 
File Description Specifications 

For the valid entries for a system, refer to the RPG reference manual for that system. 

File Type F 
1---

File Designation 

End of File 

Filename Sequence 

Line 

Mode of Processing 

Length of Key Field or 

of Record Address Field 

Record Address Type ~ 

w Device 

RPG INPUT SPECIFICATIONS 

Symbolic 
Device 

Name of 
Label Exit 

Extent Exit 
for DAM 

Storage Index 

File Adtl1t1on/Unordered 

Number of Tracks 
for Cylinder Overflow 

Number of Extents 

Tape 

~ 
File 
Condition 
Ul-UB, 

z UC r---

~ 

GX21-llOll4 UM/0!50• 
Printed in U.S.A. 

76 76 77 78 79 80 

Ic.1. 7I01--
Keying 1~Gr-ophic~II,__I1+---+--+-IJ --+-J

1 
__.1

1
---IJ

1 
Cord Electro Number 1 

Instruction J Koy =icotiai ~IGIEftle,I I 

I 
or 

Record Name 

• External Field Name I Field Location I j Record Identification Codes ~ ~ 

j w rn J ! 1 2 3 From To -~ RPG ~ ~ -6 i 
~ ~ i .~- ~ ~ Field Name ! ;! ~ " Zero 

Indicators 
Field 

::. 5 ;8 • .§ ~ ~ ~ a: Data Structure -. .E ~ ~ Plus Minus or 
Dau _i j- ; Position !: 0 Ji Position ~ e Ii Position ~ e ~ ~ ~ .!;; ~ "§ :E ~ Blank 

OR i B ... Nal ... Na QNmWa::i Clccurs ~ C ._ .. "ii 
S=re ~~ l_ I. ~ u ti i u 0 Z u 0 en ii: n Times Length Cl u ::l! ti ii: 

3 • 5 a 1 a 9 10 11 12 13 1• 1s 18 11 1a 19 20 21 22 23 24 25 28p7 j2ll 29 30 31 32 3313'4 35 36 37 JS 39 40 •1 42 43 44 "5 46 47 48 49 so 51 s2 SJ s.i ss se 57 sa 59 60 61 82 83 8'I 65 68 87 ea 89 10 11 12 13 74 

:1:f ~~ftef ftls ~1 f H1 e~ H l H l l~ l'9 lcius~Nlo 
To prevent listing customers who have a zero or credit balance, 
we must know if the current charge field (CHARGE) or the 
overdue fields contain a plus amount. Indicators 96 through 99, 
specified in positions 65 and 66, test the fields for these 
conditions. These indicators are set on when the fields are plus. 

Note that the record identification code has been described 
(positions 21 through 27) and a record identifying indicator 
assigned (positions 19 and 20). This should always be done 
1even though there is only one r~cord type per file. 

I I I JJJJJJJJJJ 1 llJJJJJJJJl_l_liJ 

17 l~la INIAIM ~ 

l"T : I l 
I 

i I I J J 
I I I 
I i i 

i 
I 1 I 

I i I 

1 1 1 l 1 l 

I 

j 

I 

l 
i 

1 
1 

1918 
1917 

J 

l 

i I 

] 
J 

i 
] 
11 
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RPG OUTPUT SPECIFICATIONS GX21 9090 Ullll 050• 

l-P-~~g::._••_"'_a~'51----LL-'-"""~~!!!o...U..u.Ji....s:: __ -----l Keying Graphic. I I Card Electro Number I 75 76 77 78 79 80 

~~~;: ••• on IAl,IE ITl81 I 

0 
1---

Filename 
or 

Record Name 

Instruction Key 

~ 

@ ~ Space Skip Output I ndicato~ Field Name rrr5l Commas Zert: ~;:~~es No Sign CR -1 X =_ ~~7;:~ 1
5 9 

= 

e ~ 1 or T 1 T r-D•t• !W + At I EXCPT Name ~I Pm1t1on I ~= : I ~ I ~ I ~ I Z -:;,:it I ~ned 
n ~ I ~ _f __ _ ~ 0; ;n ~ No No J_ 4 D 1111 

~ ~ <t ~~ ~~ 0 .AUTO C:S 5 
Output :::; Constant or Edit Word ~ w:S§ Record ~. 'A'To z - - 1 2 3 4 5 8 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24 

3 4 5 e e 9 10 " 12 13 14 15 1e 11 tB 19 20 21 22 2J 2• 25 28 n 28 29 Jo 31 32 JJ 34 JS 31 J1 J8 39 ~o 41 •2 u .. 45 48 ., 48 49 50 51 52 53 64 55 58 57 58 59 60 61 82 83 84 &5 68 ei 68 89 10 " 12 13 14 

o 2 lo 
013 0 1 

!OIR [O'I 1 j I j I 1 1 1 
o 4 !o 
ols lo : 1 I 1 1 !ov I I l 
0 6 lo 
07 1<>1 I 
o s lo I "fi.,Al!Jr !~A]'( ir1AJTIE I I I I ] 7l 
09 I<> i 

, o lo .. o '- l6.Jc!tJm>INrrS 'I i l 
1 1 lo I !P I i 
1 2 lo I I 11 j I 
, 3 lo 
, 4 lo 1 

rlll 
'INIAIM EI 

1 
1 s lo I 'LI~ IlJ 
1 6 lo 

T TT I 
1 7 lo 

H TT 
I I I 

TT 
I I 1 ~la lnl.ANls / 

RPG OUTPUT SPECIFICATIONS Gx21 9090 u1111·oso· 

l----...!.__._.,!-=..:,.__...L..L.-'-"""'-'\--"~=Wi£~---1 Keying 
Card Electro Number 75 76 7 7 78 79 80 

~~~;: ••. ,., lAIGJEl71B I I 
Graphic 

Programm~ 

0 
1---

! 
line e 

~ 

3 • 5 6 
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Filename 
or 

Record Name 

Instruction Key 

~ '§ Space Skip Output I ndicato~ rrr5l Comm Zero Balances No Sign CR _ X = Remove 

P
t: ~ F ieldorName • to Print Ptus Sign 5 _ 9 = 
-~ V=Date !4 j ~ r r EXCPT Name ~ P:tion ~: : ~ ~ ~ Z" ;:: Edit ~nod 
~ ~ ~ I ~<;; · No No 4 D 1111 Suppress 

~i ~ I 85:;.,tpu, ~ 
o R o 0 o ! •AUTO -"' ~ Record iii Constant or Edit Word 
~ z z 

2 1 ;B iii Cl: • 1 2 3 4 s s 1 a g 10 11 12 1J 1• 15 15 11 1e 19 20 21 22 23 2• · 

' s 9 10 11 12 13 1• 15 16 11 19 19 20 21 22 23 2• 25 26 21 28 29jJO 31 32 33 34 35 36 37 38 39 40 •1 42 43 .. 45 48 o 48 •9 50 51 52 53 64 55 58 57 58 59 80 51 s2 SJ 84 &5 66 67 68 69 10 " 12 13 14 



Conditioning Operations by More Than One Indicator 

In this chapter, you have learned about many different kinds of conditioning 
indicators: control level, first page, overflow, last record, record identifying, 
resulting, and field indicators. In many programs you use two or more 
conditioning indicators. Indicators used together can be in either an OR or 
AND relationship. 

You have already read about indicators in an OR relationship. You learned that, 
it an operation can be done when either one of two conditions or both 
conditions exist, you can specify the conditioning indicators like this: 

IBM 1 .. 1~•na11ona1 Business Mach1nes.Corporat1on RPG OUTPUT SPECIFICATIONS 

.._P_•og_'"_m ------~--------! Keying 
Graphic Card Electro Number 

f----+-~--4--4--4--~+--l 

Pro~ammer Date 

0 ~ 
-~ 

Space Skip 
~ e~ 

e~ 

~ 
Filename ;. ~ 

]! or &~ 
I- ~~ ~ Line E Record Name 

j ~ ~ * ~ 
A <( 

~ 
A N D 

J • 5 6 7 8 9 10 11 12 13 ,, 15 16 17 18 19 20 21 22 

0 1 0 ld l 
0 2 lq Id~ 
0 J 'q 
0 4 lq le l 
0 6 lq IOIR 
0 8 ~I 
0 7 10 I 
0. 8 I<> i 
0 I 9 ~ l 

lns.truction 

Output Indicators 

T r And 

j 0 ~ z 
23 24 25 2~ 27 28 29 30 31 

lP ~ T~ ~ 
olvT 

rr 
_l 

i!ST 
~~II , 

Key 

-

This line is written when either 
indicator 1 P or OV is on. 

This line is written when either 
indicator 10 or indicator 20 is 
on, or when both are on. 

IIJ4---~ 
RPG CALCULATION SPECIFU 

I:::_ I K . 
I-"-•• -..... -._------.... ,-0a-.-------I ,,:;:ion I :~ic I I 1. 11 I I 

c ~c 
lndaton 

l l 1----1 

H FICtOI' 1 
l 

Line p~ 
~~ i i I 

3 ' I t 7 I I 10 11 12 13 14 ~·ti 17 11 11 20 21 22 23 2' 21 211 27 

0 1 ~I IQJ 1 IDJI"' laJ ...llA 

0 2 ~CIR I 9Jl3 leJ l Nl<l l2CJ ostr 
0 3 ~ 
0 4 ~ • 

Operation 

lze 21 30 31 32 

IM1f un 

t----

Fec:tor 2 
Na 

33 34 31 31 37 38 311 CQ 41 42 ~ 44 46 

i.-!-' 

IT~'J'. 
This cal culation is performed if 
indicato 
indicato 
.l .1. .l. ..L 

rs 1 and 2 are on and 3 is off, or if 
rs 1 and 3 are on and 2 is off. 

Conditioning indicators can be used in the OR relationship on both the 
Calculation Specifications form and the Output Specifications form. 
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If you specify two or more conditioning indicators on one line, they are in an 
AND relationship. The AND relationship means that all conditions must be 
satisfied before the operation is performed: 

RPG CALCULATIOI 

l1-:-.:--.-... -.c:---------.lr-~-=-------1I ~::tion 

F.:tor 1 

0 2 ~ 
0 3 ~Ill l[g lls 919~ 
0 ' ~ 
0 I iqu Nl~ i: L Icici Sir 
0 • le 
0 7 ~ 
0 • ~ 
0 • ~ 

Operation Factor: 

~v~ D I~ 

~ 
~u. Ltr: t:r1A /){b,J 

f'i-.. 
~ 

RPG OUTPU' 

This operation is performed 

when 10 is on and 20 is not on. 

This operation is performed 
when L 1, 10, 15, and 99 are all on. 

This operation is performed 
when L 1 is on and 15 is not on. 

1-"'-0<Jr_•m-------..------~ Keying 
Graphic 

, Prog.-aimmer Date 

~l 
~ Spx~ ~~ Skip 

e~ 

1,.~ j Filename !. ~ • 
or !.~ .2 ! 

Record Name ~~ #. ~ ! ~ * ;! A < 

~ 
A ND 

3. 5 8 ' B 9 10 11 12 13 ,. 15 ,e 11 18 19 20 21 22 

011 I 0 !ll J lo l 
ol2 I lq l ! J f o I J 1 lq lll I 

1 tr 12. 
o}' lq J1I l 
oj5 10 JU l 
0: 6 i 0 II I I I i .l 
0}71 o : TI l 

Instruction Kev 

Output Indicators 
Field Nam1 

or 

AL ATd EXCPT Narr 

ii I 1 
11 11 •AUTO 

23 2• 25 26127 28 29 30 31 32 33 3• 35 ~ --

1~ lt ~1-

LL 11.g ·15 ~ -
l 

This detail line is written when 
15 and 10 are both on. 

This total line is written when 
L 1, 10, and 15 are all on. 



If your calculation or output operation must be conditioned by more than three 
indicators, additional indicators can be specified on the next line if AND is 
entered in positions 14, 15, and 16 of the Output Specifications form or AN is 
entered in positions 7 and 8 of the Calculation Specifications form: 

RPG OUTPUT SPECIFIC~ 

t-P-'o_g,._m ______ --_,,.---------1 Keying Graphic 

Programmer 

0 
t---

~ 
t-

Line E 

! 

Filename 
·or 

Record Name 

Date Instruction Key 

- .c 
!:!:! l:! Space Skip Output Indicators ~ 
~ ~ Field0~ame 
~ ~ w T ·r EXCPT Name 
&..@., .e il And ~d d 
~ ~ cc Pos1t1on 

RAD 8D l-"1Dl -..,! ::<~ i (!; in a 8 5 Output : 
7$o j j j "AUTO ~ ~ Record ~ 

3 • 5 6 7 8 9 10 11 12 13 1• 15 16 17 18 19 20 21. 22 23 2• 25 26 27 28 29 30 31 32 33 3• 35 36 37 38 39 40 41 42 43 .. 

0 t 0 10 i 
a 2 IOI AINID ll5J 1 J&j 
o 3 IOI 
a 4 IOI 

RPG CALCULATIO 

l::llft_ I K. 
_1-.-.... -------"T",-Da-te--------t ,,:;::tion 

c ~-
lndicaton 

~ l l i~ Factor 1 Operation Factor 

lW1e I! ... < 
1~ 

~. ~5 j j j 
3 • 5 • 7 I • 10 11 12 13 14 15 11 17 18 111 20 21 22 23 24 25 28 27 128 29 30 31 32 33 3' 35 38 37 38 

0 1 ~ 2.[S . .3 l~ll 
0 2 IC~IN [9J.~ ~q ~G I~ lMjl} LtrJ tdA~ 
0 3 IC ; 

0 4 I~ 

Five indicators used in an AND relationship 
condition this detail record. Three indicators 
are specified on one line; the remaining are 
specified on the following line with the word 
AND in positions 14 through 16. Indicators 10, 
11, 12, 15, and 16 must all be on before the detail 
line will be printed. 

This calculation operation is done only if 
indicators 25, 30, 31, and 90 are on and 
91 is not on. Note that the operation is 
specified on the AN line. 
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Chapter 3: The Programmer's Job 

Your responsibilities as a programmer include: 

• Determining the program requirements 

• Determining what RPG specifications and program cycle operations are 
needed for the program 

• Writing the specifications 

• Documenting the program 

• Preparing your source program for compilation 

• Compiling the source program 

• Testing the program 

DETERMINE THE PROGRAM REQUIREMENTS 

The requirements for a program are generally described in terms of the input 
provided and the output required. The following paragraphs and illustrations 
describe the program requirements. 

An invoice is to be prepared like that shown below: 

ACCOUNT NUMBER 09621 

NAME 

ADDRESS 

SMITH MANUFACTURING 

13620 9TH ST NE 
BERNALILLO 
NEW MEXICO 56120 

SHIPPING INSTRUCTIONS BY AIR 

ITEM NUMBER DE SC R I P TI ON 

INVOICE 

QUANT ITV ul\JIT PR.ICE AMOUi~T 

439167 SH-EARS 100 27.56 2,756.00 

629408 GASKET CORK 3000 lel5 3,450.00 

102139 SPR IDGE T WHITE 50 750.00 

--~~--~~~--------[ INVOICE TOTAL 
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The input file contains two types of records: name/ address records for all 
customers who made purchases on credit during the month and transaction 

records for each item purchased by the customers during the month. The 

name I address and transaction records look like this: 

Name Nt+M1=/APPRE55 REcoRJ) 

NAME. 

--- --------

LIN£ 2 4DDl(.£5S LtNE 3 

4 DDR. E;'"SS 

I 
Shipping code (1, 2, or 3) 

Name TRANSACT/ON RECORD 



The input file is organized so that all transaction records for a customer follow 
the customer's name I address record. Each customer has one name I address 
record but might have one or more transaction records. 

_f.- T13500 

-----------::/ T13500 Customer C T1
3500 

N13500 

___ .,/- T12347 
Customers--- l_......i------

N12347 

J- T12345 

Customer A----Z T 12345 

N12345 

_7--Transaction Records 
......_ ______ _. ____ Name/ Address Record 
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Standard computer paper is to be used for printing t!le invoices. Each invoice 

should be formatted like this: 



Your first step is to analyze the problem and decide what processing must be 
done to get the desired results. Always keep in mind how things are done 
using RPG. In your analysis of the program, you would probably think of these 
points: 

• lnformation for the first part of the invoice is taken from the name I address 
record. Information for the second part (list of transactions) is taken from 
transaction records. 

• Before shipping instructions can be printed, the shipping code recorded in 
the record must be determined: 

1 = By truck 

2 =By rail 

3 =By air 

• AMOUNT and INVTOT (invoice total) must be calculated because this 
information is not in the input records. These calculations must be done for 
all transaction records: 

QTY x UPRICE = AMOUNT 

AMOUNT + INVTOT = INVTOT 

• INVTOT should be printed only after all transaction records for one account 
have been processed. 

• The invoice for each customer must be on a separate page. This means that 
forms must advance each time a new customer name/address record is 
found. It is possible that one customer has purchased so many items that 
they cannot be listed on one page. In this case, forms should advance 
when the end of a page is reached. When an invoice includes more than 
one page, headings should be printed on all pages. 
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DETERMINE RPG SPECIFICATIONS NEEDED FOR THE PROGRAM 

After you have carefully analyzed the requirements, determine what RPG 
specifications and program cycle operations you need. For example, consider 
the following: 

• Several kinds of records are in the file. This means that record identifying 
indicators must be specified to tell what to do for each record, 

• The shipping code must be determined. One way to do this is to compare 
the shipping code to 2. Through the use of resulting indicators, you can 
determine if the code is less than 2 (1 ), greater than 2 (3), or equal to 2. 

• i NVTOT is printed only after all transaction records for one account have 
been processed. This is a totai operation, done only after a group of 
records has been processed. Therefore, control fields and control level 
indicators must be used to do a total operation. The account number field 
can be used as the control field. 

• Forms should advance each time a different name I address record is 
encountered or whenever overflow occurs. Thus, heading lines must be 
conditioned by a record identifying indicator and the OV indicator. 

If the indicators and steps just listed are used, the RPG program cycle would 
include the steps shown in Figure 21. 



© 
Perform det<Ji I 
calculations. 
Set resulting 

Move data from record selected at 
beginning of cycle into processing area. 

Set field indicators. 

0 
If overflow indicator is on; do 
overflow operations and set 
overflow indicator off. 

If LR indicator is on, end of 
program has been reached. 

0 
Perform total output operations. 

START 

<::>© 

Program 
Cycle 

Perform heading 
operations. 
Perform detail 
output operations. 
If overflow line 
has been reached, 
set on overflow 
indicator. 

Set off control 
level indicators. 
Set off record 
identifying indicators. 

.-.. · .. 

~::a 
Read a record. 

If last record, set on 
control level and LR 
indicators, and go to 
Perform total calculations_. 

...• ~ If overflow line has been reached, 
set on overflow indicator. 

Set on record identifying 
indicator. 

calculations. 
Set resulting 

CD Did account number change? 

If change in control 
·>··:..:····.·····•~·::.·;.."" field, set on control 

(!) Print total only after all transaction records for one customer 
have been processed. 

(D Print all heading lines if overflow occurs. 

© The operation to find shipping instructions can be done o~ly 
for name/address records. The operations to find AMOUNT and 
I NVTOT can be done only for transaction records. 

© Headings for the invoice can be printed only when name/address 
records are read, and detail lines can be printed only when 

transaction records are read. 

Figure 21. Program Cycle Operations for Sample Job 
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WRITE THE SPECIFICATIONS 

After you have analyzed the problem and determined how to solve it using 
RPG, you can write the specifications. Figure 22 shows the specifications for 
the program. 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 
IBM International Bul•neSS Macl"l1nes Corporation 

GX21-9092 UM 050• 
P· !rited '" U S. A 

! P•oqram J _,,,..i11: .a Dl'"'D nn .,.....,....L. l"'\V"\ J G<aphoe I I I I I l j j Carel Elew.o Numbe' 
1 2 75 76 77 78 79 BO 

, p,og,am~~J"~h~-Do~. -r-r~ .. ~~;1·~/- - j Instruction 
Key I I I I I I I I Page~ot _ ~:i;~;~f:at•on 11\N\'JIOIC.!£! 

Control Specifications 
For the \lalld entries for a system, refer to the RPG ieterence manual to1 that system 

I I I I j I I I~ I I I I ' 1-1' I I I I I 
11 u~1~l§l~l~l l~I I] ~I 1§111] 

I 11,,.,em ,~,ol~"'u 11 l;...1-;;l lcl lotl'nnt ,-, ne'"''"" 11 1"1°1.)Sl;;IUl.cl 111 l~lul ,~,El ,-, 
Line ~ Compile ~ g hecute ~ ~ § ~ ~ ~ Positions ~ > '? ~ ~ 3 ~ ~ ~ ~ ] ~ J ~ ~ ~ ; ~ ~ ~ ~ 

.... 83 ~ ~ 800.E~ ~ .Ea: cne:.=u:C:za:1-U)LLt-O:Zu.r.n~Ul-
_§
0 

~ § E i ~ ~ ~ 5 ~ ~ g ~ ~ ~ ~ ~ g ~ ~ ~ ~ ~ ~ ~ ~ ~,g ~ ~ ~ 

9 10 11 l_) 1) 1.; 15 16 17 18 19 :?0 21 22 ?3 24 15 26 27 18 29 30 31 32 33 34 3~ 36 37 38 39 40 41 42 43 44 45 46 4 I 48 49 50 51 57 ~ 55 56 57 58 59 60 61 62 bJ ti4 6~ bti t)J 68 69 10 11 '-' 

File Description Specifications 
For the valid entrtes for a system, refe1 to rhe RPG reference mdnual tor that system 

Filename 

Line 

! 
E 
J 

0; II 

r- ·-1; II 
~l7 F 

o is [ 
a T~ 

j 
1 10 F 

F 

End of Fote 

l1·n~1th of Kev Fwtcl ut 

ol RPnud Addrt''>!> F u•lcl 

Rt~t:otcl Atlll11•.,., lypt' ...J 

Type of File w 
file Format N Organization or ~ 

w ..----....------1 ~ Additional Area c 

0 ~ Block Record :w:: ~ Overflow Indicator ·§ 
§ ~ in Length Length a: 2: e ~.~.oefd ~ 
3 u ~ ~ ~ ~ J~~~~n w 
~ r w ~ ._ ... _.__ __ _.__E_x_ter-na-1 R_..e_co,_rd-N-amo..__._,__'-==~~ 

t--

• ! ' 

·- -· -+-f c -~ 

Device 

T .. 

Symhol1c 
Device 

Name of 
L1.1hel E x1t 

Extent Exit 
for DAM 

StorJgt.~ /ndPlil 

Option Entrv 

H l l ll 1 L Tl l I 1 

..l. • l l l l l ..l. LL ..l. 
l.l ll Ol •• l9 - 91 .. ['9 l9 L9 09 8!i air; l'!i 95 9i .s t'!i z:s Lili OS 6t a. a sir Ci\r "" £\r ZP l\r Q\r 6C 9£ Lt 9( 'it: '7( ££ lC L( or: 6l 8Z ll 9l 'il "l tl ll \l Ol 61. 8t l l 9~ lit \rl [L ll l l OL 6 8 
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IBM lnternlltlOnat hltrwtl Mech1net Corporet: ... 
RPG INPUT SPECIFICATIONS 

1-Progr_:_11T1_l_.~'1.!..Ln\/10~·ul ('_~_ e.....__~L...!...:liii..J' O~o..r,__,o..=.±_...1...0-'\Q"'--r\:.+------iJ K.-,ing l--Gr111>_h~ic-+--lj---lj---i~Jl--Jl--~1} C.rd E*1ro Numberl 
"'°""""'" :r o\o\" 'D 0 e l o.u L L @1- - l lnttruction Koy l ] l l 

1 2 

Pogo~of 

· External Field Name 

J 
j Record Identification Codes 

Reco:: Name w "' !° !!! 1 2 3 From To -~ ! ....: :i Z' 15 i-----.. ....... ....----........ ----_., .............. ~ -
r- -~o-=~:· ~-;; 1. 

Lin• ... e iii G) !lJ oo a: Data Structure 
15 i-------~~J "& :; Position ~ O ~ Position ~ e_ Position ~ o i .!: ~ 1-----.......----l ~ 

Data o R E ;: 15 - N '" - N 20 Nu- u~ "'~ ~ nOcTcuimress 1 .- ~ 

I 
1---

Field Locmon 
Filename 

RPG 
Field Name 

GX21-11094 UM/050° 
Printed in U .5.A. 

Field 
Indicators 

Zero 
Plus Minus or 

Blank 

5~~:"' ~:i 5 1. ~ u ti ~ u ~ ~---
8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 j2a 29 30 31 32 33 JS J6 37 38 39 40 41 42 43 44 45 4e 47 48 49 !;u 51 52 53 54 55 56 57 SS 59 60 6' 62 6J 64 65 66 67 68 69 70 71 72 73 74 3 4 s 8 1 

1 , l J I jj latl l cJN 0 1 IN IAIM AID if) 
0 2 I 

l 
lz 

0 3 I 17 l2. 6 INIAME.. I 
0 4 I 217 
0 5 I 72 ~ O~R2.i 
0 6 I 

i ;- I l7G 
0 7 I : I 

0 8 I 
i 

.l l CT I _.; 

0 9 I I 

1 0 I l 
1 1 I I l 

: .l 

1 2 I I 

1 3 I 

RPG CALCULATION SPECIFICATIONS 
IBM International Business Machines Corporation 

l 

I 

i 
i 

I 

i 

] 

1 

' 

1 

i 

I I 

J l 
' 

I 

GX21 9093 UM/050" 
Printed in USA 

Program Invoice Pre aration 1 2 75 76 77 78 79 80 

1 Programmer John Doe 
1
Date1/10/--

Keying 

Instruction Page ~of - ~~~~;~f:at.on I I f?JvJoJc 1£ I 
Graphic 

Key 

C 
I 

Resulting 
lndicatoTrs Result Field 

~ Indicators 

1---- o - T Arithmetic 

....J a: ;;::. - Plus Minus Zero ::;;- '2 And AnJ Factor 1 Operation I Factor 2 ~ I 

8.. ~ ~ Name L th ci:._ ; Compare 
Line ~ 0 a:'. eng '§ ~ 1 > 2 1 < 2 1 - 2 

E :.0 "'. ~ J, ~1 - ! § - Lookcp(Facror 2)is 

~ 8 S ~ : ~ ) ~ ! ] ~ ~ High Low Equal 

3 4 s a 1 a g 
1

10 11 12 13 14 15 16f111s 19 20 2 1 22 23 24 2s 26 21 28 29 30 31 32 33 34 JS 36 37 38 39 40 41 42 43 d4 45 46 47 48 49 50 51 s2 53 54 55 56 57 s·a 59 50 e1 s2 53 64 65 66 67 68 69 10 71 n 73 74 

Comments 

0 11 c ; 1~ ~clD111 cojJp §. ~ 97cf8'19IS1_Mop£i 1', cl-'-~3 1? 
~g. ~ltZ ' MUL T u:PRICE JflMou NT 7\a Fiw:o1 JT}EM'T·oTfn 
ci~ 1 ~!MOUNT AD_D I NVTDi l]_NVTOT L(/,;J FI ND f_M_v TO/AL 

c 0 2 

0 3 c 

0 4 c 
0_5 -- c -

I 

0 6 c 

c 0 7 

+ I 

J l 0 8 c ' __ J .. 1 --·-·--, 

Figure 22 (Part 2 of 4). Specifications for Invoice Preparation Program 
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RPG OUTPUT SPECIFICATIONS GX21 -9090 UM/050" 

Graphic Card Electro Number 
1 2 

Page~of 
75 76 77 78 79 80 

Key 
~,;.,~;:.,,on ll IN l'J Joie.~ I 
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! 
Line E 
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Filename 
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Record Name 

u.. 
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!::: ,!'. Field Name to Print Pl.us S•~ 5 . 9 = 
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DOCUMENT THE PROGRAM 

An important part of every programmer's job is to explain his program. This 
documentation provides information for people who will run the program and 
for programmers who may later need to alter or update it. Documentation is 
also useful to you. It is not always easy to remember what every program you 
wrote does. Reading documentation is a much easier way to recall the 
program than figuring out each instruction. 

Documentat~cn consists cf: 

1. Telling generally what the program does. 

2. Describing input and output. (Record layout forms and printer spacing 
charts are an excellent means of describing input and output.) File names 
and field names should be meaningful. 

3. Explaining the coding. 

4. Telling the operator how to run the program, what to do if the system 
stops because of an error, and what to do when the program ends. 

Not all documentation can be done at the time you write specifications. 
However, when writing your specifications, you can also write an explanation 
for a line or lines of coding on the specifications forms. You have probably 
noticed positions labeled Comments on the specifications sheets. Here is 
where you write an explanation for your coding. 

In addition to using the comment positions on the coding forms, you can use 
comment lines. A comment line is indicated by an * (asterisk) in position 7 of 
the coding form: 

RPG INPUT SPECIFICATIONS 
1 2 

J KoylnQ 
Gr111hlc 

GX21 ·9084 UMIO&O" 
Printed in U S A 

76 76 77 78 7V !Q 

fltotrllMI• 1 O.te 11n1tructlon Key I I I I Card Electro Number J 
P191[]of ~~~:~.tion I I I I I I 

I I 1 
External Field Name I I Field 

Field Location 
Indicators 

1----1 Filenema 

1 
Racord Identification Codes 

~ .§ 
or 

ti 
~ ;; I Record Name -i-H 1 2 3 From To RPG 

_, 
:J!-e : 

! ~J:p -l ~ 
! ~ Field Name 

I i !!li 
~ 

P1u1 IM1nu1 1~ 0 ~ ~a: 
u..u: Zero 

Line 

! ih' ~ 0 ~ Data Structure -~ g> ~ or 
~) 

~C>S!til)"? Poglt!o,, !10 0 Ii Pmit!o,, Wm ii ~ "C Biil1k Dote 0 R IN I ~ !::! iii - N a Occurs ! ~ i6 "S 
Structurw ~ lJ 6 ~uo ~()ti ~CL nTimes Le,ngth u: 

Nome 
3 4 I • 1 • 9 10 11 12 13 14 16 11 17 18 19 20 21 22 23 24 26 26 27 28 29 30 31 32 33 34 36 36 37 38 JP 40 41 42 43 44 46 48 47 48 49 5u 51 62 63 54 55 56 57 56 59 60 61 62 6J 64 66 66 67 68 89 70 71 72731• 

0 1 I~AI c. 01,... LlL WIEl I5 LIN IDI c.lAJ IIJE_ln lai'l IAIM ~ l!MI ]Cd,L 101MIN 7!. ~ JcJo ~ IE.INT Ltl NI~ !clAlw ".1 
o 2T I I l I !1 I I T I 

0 J Ifi llJNlc L lJ O!E l8 tJlY ltJ FIO IRIM IAIIJ 101NJ YJolVJ tWA INtrJ. i ! lj I I I I 
! 

0 4' I I I ll I I I I I ! I 

0 F> I~ ~ ~ ~ ~ ~ ltd ~ ~ ~ ~ ~ eM ~ PiE ~ ~ ~ ~ ~ ~-w ~ u ~ fk ~ ~ ~- ~ KW 
0•81 I I f I 1 I I T 

I l 11 I 
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Comment lines can be used anywhere on any specifications form. There is no 
limit to the number you can use. The RPG compiler does not regard comments 
and comment lines as part of the program. Therefore, the compiler does not 
translate the comments into instructions; however, the lines are printed as part 
of the source program listing. 

PREPARE FOR COMPILATION 

After completing your source program, you must prepare it for compilation. 

Specifications Form Order 

Your specifications forms must be in this order: 

1. Control and File Description Specifications form 

2. Input Specifications form 

3. Calculation Specifications form 

4. Output Specifications form 

Number the forms in positions 1 and 2. At this time, you might also check to 
see that the top part of each form is completely filled in. 

If you are planning to give these specifications to someone to key, it is a good 
idea to fill in the box labeled Keying Instructions: 

IBM lnte1nat1onal Bus:m-ss Machines Corpornt1011 

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS 

Kt!y1ng 

lnstruct1ori 

Graphic 

! Puncn 

I I Card Electr,o Number 

You indicate in this box the graphic symbols you are using and their meaning. 
Some printed letters and numbers are easily confused. For example, it is 
sometimes difficult to differentiate between the number 0 and the letter 0 and 
between the number 2 and the letter Z. You may, therefore, devise a graphic 
symbol that you use for certain letters. Some people use 0 for zero, ~ for the 
letter Z. Explain your symbols so that the operator will know what to key when 
the symbol appears on the coding forms. 
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Control Specifications Preparation 

Some systems require control specifications. If yours does, you have to fill out 
the control specifications at the top of the Control and File Description 
Specifications form. 

Control specifications give the compiler information about the system and tell 
whether any special RPG functions are used in the program. The following 
entries are typical. 

--1 P forms control allows the operator 
to position forms at the beginning 
of program execution. 

IBM lnte<nat;onalBus;nessMach;.,..Co<po<ot;on RPG CONTROL AND FILE DESC,RIPTION SPECIFICATIONS 
GX21-9092 UM/050• 
Printed in U.S.A. 

! Program I Keying . 

1
[_ __ Grap~ic_]LI] _.

1
o

1 
JLJ_J=i Card Electrp Number 1

1 [Pr'-_rog_ra_m.;;:_,=~-----·-·---__ J_,_o_at_e ________ __._I _i:struct!on Key I I I I . 
1 2 75 76 77 78 79 80 

P;;;;<nl"•_ Program I I I I I I I 
L--'---J Identification L_L_l_ J_ _ _L_J_J 

H .._ 
Sile to 

![ Compole 
Line : 

] 

Sae to 
E•ecute 

Number ~ 

of Print ~ 

"O Positions<; 

! ~ 
a: <i 

Control Speci1 ir.ations 

Reserved 

L__..-----'1 -fL....m=---.--Decimal notation (periods 
. Format of date or commas) 

(month/day /year, 
year/month/day, or 
day/month/year) 

J 11111 111:11JT :l 

Cl n some systems, the name in positions 
75 through 80 of the Control and Fi le 
Description Specifications form is used 
to name the object program. 

Checking the Specifications 

136 

Desk checking is a good way to reduce the number of potential program 
errors. Desk checking means carefully checking through your specifications to 
see whether you have: 

• Placed entiies in appiOpriate positions 

• Used correct entries in positions 

• Spelled the same field and file names identically throughout your program 

• Used your indicators correctly 

If you find that you have omitted a specification (for example, did not name an 
input field or an output field or did not enter a calculation), you can enter it on 

a line following line 20 (line 10 on the Control and File Description 
Specifications form under File Description). 



Notice that no line numbers have been entered in positions 3 through 5 of the 
specification lines located below line 20. You can place numbers in these 
positions to tell where the missing specification belongs: 

IBM •nt""'''dl•una1 Bvs•nl'SS Machines Corporation 
RPG OUTPUT SPECIFICATIONS GX21 9090 UM oso· 

Printed .n US A 

L-..P-rog_ra_rn ____________ __, Keying Graphic Card Electro Number 
1 2 

Page[] of 

75 .76 7 7 78 79 80 

Programmer Date Instruction Key 
~~~;:aMn I I I ! : ; I 

0 
Filename 

or 
Record Name 

-
Output Indicators 

Field Name 
@ ~ Space Skip ..... 
o~ 
~ ~ l--T--+---.---l----.-J--.....-1---1 EXCP~r Name 

~~~ ~ And And 
... ~ 
~~ ~ 

i-2+!4-
A N D 

0 
z "AUTO 

Commas Zero Bpalances No Sign CR _ X = Remove 1 
t:======to:::::=:::::""=t ===~=== Plus Sign 5 9 = 

Yes Yes 1 A J y ~ Date [ U 
F;eld Edit I D:ned 

Yes No 2 B K z = Zero 
1 

cc Pos1t1on No Yes 3 C L Suppress I 
~ ~ ~utput ~ No No 4 D M 

~ ~ Record ::'. . 1 2 3 4 5 6 7 a C~n~~~~ ~~ ~~i~•W,~r~e 17 1a 19 20 21 22 23 2• 

3 4 5 6 7 8 9 10 11 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 55 56 57 58 59 60 61 62 63 64 6~ 66 67 68 69 70 71 72 73 74 

ov 
14-ls" ' IINiv' 0 I le.. E ~ l 'l 1 
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la~ OIV ! l : , 1 : l 1 

i 
1 o Is! lo 

0 i 61 0 J1.j ll J.U 1 1 1l Jl 11·1 : 
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a i 7 , o _J_ I lob~ o v i I 1 1 -r : ~ J 1 
0: 8 I lo I i I 7 .. lrJ l.ttMJ: I, ! I l ! 1 1 : ~ . : 1 
0 i 9 
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, : o ! Jo 1 lH lzJ [QJ 1 1 l , 1 I 1 l 1 i 1 ; 1 . : 1 

1
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i I 
! ! l 
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TT 

1: 5~ 0 . ~ T; T ! j_ i 

I . T '1.TT, 11T 111 T 
1 6 i 0 ! I : I i i i I I ! i l i 

1 i '1 fol ' ' T T i I ! 1 ! I I I I T I ! T 1 T ! 

1 I I 
I : T 

2 i 0 ! 0 1 I 1 11 l 1 
1 111: 1 

1: n: 1 
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• 1 1 1 n 
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In this example, the programmer did not specify information to be included 
on the second heading line. On the lines following line 20, he entered the 

missing specifications. Notice that positions 3 through 5 tell where the 
specifications belong. The line numbers 051 and 052 indicate that the 
specifications belong between lines 05 and 06. 

LL CL 6 8 l 9 S • E i l 

If your specifications are being keypunched, the out-of-order cards must be 
inserted in the appropriate place. If the source program is being entered 
directly into the system through a keyboard, the missing specifications will 
have to be inserted in the appropriate place when the specifications are keyed. 
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COMPILE THE SOURCE PROGRAM 

When you think your source program is free of errors, it can be keyed 
according to the source entry method for your system. You can then compile 
your source program. The important part of compilation is, of course, 
translating the source program into machine language. But in addition to this, 
the compiler also produces a program listing similar to the following: 

0001 H 014 ! N\f OC E 

t 
0001 0002 FNAMADO IP ® RG 025 
0002 0003 FINVOICE J 

128 128 

120 120 ov 

DSIK I NVOC E 

PK INH:R I NVOC E 

I I 

138 

0003 
0004 
-0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 

OOH> 
0017 
0018 

0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0021 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0031 

0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 

0004 INAMAOD 
0005 I 

o 11 la 

0006 I 
0001 I 
0008 I 
0009 I 
0010 I 
0011 I 02N 20 
0012 I 
0013 I 
0014 I 
0015 I 
0016 I 

0017 c 
0018 c 
0019 c 

10 
20 
20 

0020 OINVOICE H 
0021 0 OR 
0022 0 
0023 0 ti 
0024 0 OR 
0025 0 
0026 0 
0021 0 H 
0028 0 OR 
0029 0 
0030 0 
0031 0 H 
0032 0 OR 
0033 0 
0034 0 
0035 0 H 
0036 0 OR 
0037 0 
0038 0 H 

OR 

SHPCD 
QTY 
AMOuNT 

304 

3 

2 

2 

0039 0 
0040 0 
0041 0 
0042 0 
0043 0 
0044 0 
0045 0 
0046 0 
0047 0 

H 32 
OR 

H 2 

l CN 

l CT 

COMP 2 
MULT UPR ICE 
ADD INVTOT 

10 
DVNLO 

10 
DVNlO 

10 
OVNlO 

10 
OVNlO 

10 
DVNlO 

10 

DVNlO 

10 
OVNlO 

10 

97 
98 
99 

ACCNO 

AODRl 

ADDR2 

ADOR3 

2 
1 

27 
50 
73 
96 

2 
9 

15 
30 
35 

60ACC NO L1 
26 NAME 
49 ADORl 
72. ADuR2 
95 ADJR3 
960SHPCD 

60ACCNO Ll 
140ITEMNO 
29 L>ESCRP 
340JTY 
392UPRICE 

HNOCE 
I NVOC E 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOC E 
I NVOCE 
I NVOCE 
I NVOC E 
I NvOCE 
I NV OCE 
I NVOCE 
IWOCE 

979899IS CODE lt2t3t?lNVOCE 
AMOUNT 52 FIND ITE~ TOTALINVOCE 
INVTOT 102 FIND INV TOTAL INVOCE 

45 'INVOICE' 

17 'ACCJUNT NJMdER' 
23 

1 'NAME' 
39 

10 'ADDRESS' 
42 

42 

42 

24 'SHIPPING 'INSTRUCTIONS' 
33 'BY AIR' 
33 'BY TRUCK' 
33 'BY RAIL' 

I NVOCE 
I NVOCE 
I NII OCE 
INVOCE 
I NVOCE 
I NVOCE 
l NVOCE 
I NVOC E 
I NVOCE 
I N\IOC E 
I NVOC E 
INVOCE 
1 NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOC E 

I NVOCE 
I NVOCE 
I NVOCE 
l NVOC E 
I NVOC E 
I NVOCE 
I NVOCE 
l NVOCE 
I NVOC E 



0 

©{ 

© 

0047 0048 0 OR OVNlO 
0046 0049 0 14 'ITEM NUMBER' 
0049 0050 0 34 'DESCRIPTION' 
0050 0051 0 50 'QUANTITY' 
0051 0052 0 65 ' UN IT PRICE ' 
0052 0053 0 81 'AMOUNT' 
0053 0054 0 D 2 20 
0054 0055 0 ITEMNOZ 11 
0055 0056 0 DE SC RP 36 
0056 0057 0 QTY z 49 
0057 0058 0 UPRICEl 63 
0058 0059 0 AMOUNT! 82 
0059 0060 0 T 32 Ll 
0060 0061 0 65 'INVOICE TOTAL' 
0061 0062 0 I NV TOT 18 82 

INDICATORS USED 
u av lo 20 97 98 99 

FIELD NAMES USED 
STMT~ NAME DEC LNG DISP 

0004 ACCNO 0 0005 016C 
0005 NAME 0020 0113 
0006 ADDRl 0023 012A 
0007 ADDR2 0023 0141 
0008 AODR3 0023 0158 
0009 SHPCD 0 0001 0160 
0012 ITP1NO 0 0006 0173 
0013 OE SC RP 0015 '.)167 
0014 QTY 0 0005 0178 
0015 UPRICE 2 0005 0170 
0017 AMOUNT 2 0005 0182 
0018 INVTOT 2 0010 018C 

ERROR NUMBER STATEllllENT NUMBER 
RPG-0221 0017 

ERROR SEVERITY TEXT 
R.PG-0025 T INVALID DEVICE •'-'AME IN COLUMNS 40-46," A5SU..,E DISK. 
RPG-0221 W RESULT FIELD LENGTH MAY NOT BE LARGE ENOUGH. 

The most important parts of the program listing1 are: 

@ A printout of source specifications including comment lines. Notice 
the number at the left of each line. This is the sequence number the 
compiler assigns to the specification. 

@A list of all indicators used in the program. 

@A list of all fields used in the program. Included in the list is the 
storage location assigned to each field and a description of each 
field as indicated in your specifications. Some compilers also 
provide this information for constants used in the program. 

@ Diagnostic messages indicating the types of errors made and the 
statement in which they occur. 

1The sample listing shown is the program listing for the invoice job 
(INVOCE). This program listing was produced by the IBM System/34 
RPG 11 compiler (program 5726-RG 1). Other compiler listings provide 
similar information. See the RPG reference manual for your system for 
a sample program listing for your system. 

I NVOCE 
I NVOCE . 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NV OCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
I NVOCE 
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If the compiler finds any errors in your source specifications, it prints 
diagnostic messages telling you what errors were made. Various types of 
messages are printed: warning, terminal, or informative. A warning message is 
an indication that something may be wrong. If a warning message is printed, 
check the questioned specification. If the specification is all right for your 
program, you may not need to make any changes. If you get a terminal 
message, however, something is wrong with your coding. You must fix the 
specification and recompile the program before the compiler will actually 
tr!:llncl!:llt.o \/n11r cn.orifir!:lltinnc 
••W• •-·-·- 1--• """t"'--•••--••-• , ..... , 

The following example shows diagnostics from the IBM System/34 RPG II 
compiler listing. (See the RPG reference manual for your system for a sample 
program listing for your system.) The diagnostic message section of the 
program listing contains two basic parts: a list of messages 0 and an 
explanation of each message 0· 

o{ 
o{ 

D El 
ERROR NUMBE 0 ~TATE~ENT NUMBE 0 ~ 
RPG-0221~ ~ 0017~ 

ERROR SEVER IT)'........--11 ...,...II TEXT 
~PG-0025 T~ INVALID DEVICE ~AME IN COLUMNS 40-46, ASSU~E DISK. 
RPG-0221 W RESULT FIELD LENGTH MAY NOT BE LARGE ENOUGH. 

Each error message in the list is identified by a message number II· Next to 
the message number is either a statement number identifying the specification 
in which the error appears, or a field name or constant associated with the 
error II· Following the list of messages is an explanation of each error II and 
an indication of the severity of each error (W =warning; T = terminalll. 

The sample shown above shows diagnostic messages printed for the invoice 
program. Note that message 221 is a warning. A warning is an indication that 
something may be wrong. Therefore, you must check the specification noted. 
If you find that the specification is correct, you may not need to change it. 

Checking the message in the listing, you would find that the warning points to 
the AMOUNT field in statement 0017: 

0017 0018 c 20 QTY MLJLT UPRICE AMOUNT 52 FIND ITE~ TOTALINVOCE 

The AMOUNT field is specified as five characters with two decimii!I positions. 
In checking your specifications, you find that the amount should have been 
seven digits with two decimals, and that it was incorrectly keyed in the source 
data. 



Message 0025 is a terminal error. This error number appears below the 
statement at which the error occurred. Checking the listing, you find that the 
error number appears at statement 1, where the device entry DISK was 
miskeyed as DSIK. You must correct this error. (Check the RPG reference 
manual for your system for the correct entries for the Device positions.) 

TEST THE PROGRAM 

It is good practice to test your program before using it for an actual job. To do 
this, make up test data representing all possible situations that could arise 
during an actual job. Run your_ program using that data to see if your program 
will -really handle the situations you think it does. If you get the wrong results 
when testing, you know your program is not doing what you thought it would. 
You can usually find your errors by using actual input data and doing the 
operations specified yourself, step by step, in the order the system would do 
them. When doing this, you have to follow closely your specifications and the 
program cycle operations taken by your program. After you test your program 
and the results show it can handle all situations, your job is complete. 
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address: A number identifying a location in storage. 

alphabetic: In general usage, any of the letters A 
through Z. In. RPG programming, any of the letters A 
through Z and special characters @, #, and $. 

AND relationship: The specifying of conditioning 
indicators so that the operation is performed only when 
all conditions are met. 

arithmetic operation: An operation such as addition, 
subtraction, multiplication, and division performed in the 
processing unit. 

ascending sequence: The arrangement of records in a 
file from low to high, based on the contents of a 
specified field in each record. 

blank after: An output specification that changes the 
contents of a field so that it contains only zeros or 
blanks after that field has been written to the output 
record. 

Calculation Specifications form: An RPG coding form 
that specifies the type and order of calculations to be 
performed on the input data. 

card: In data processing, a card containing 
combinations of holes representing data to a system. 

card file: A group of related punched-card records. 

card layout form: A chart for planning the design and 
format of cards. 

card punch: A device that records information on a 
card in the form of combinations of holes representing 
characters. 

card reader: A device that electronically senses 
information on punched cards and transfers that 
information to the processing unit. 

character: Any individual data item that can be 
represented in printed form; that is, a letter, a digit, or a 
special character. 

character constant: A constant used to represent any 
of the characters in the data character set. 

Glossary 

character field: A field that contains any of the 
characters in the data character set. 

coding: Making entries on RPG specification forms. 

comments: Words or statements in a program that 
serve as documentation rather than as instructions to 
the compiler. 

compile: To translate a source program (such as RPG 
specifications) into an object program (machine language 
program) by using the compiler. 

compiler: A program that translates a source program 
into a machine language program. 

conditioning: Using indicators to control when 
calculations or output operations are done. 

constant: The actual data (not the name of a field 
containing the data) to be used in processing. A 
constant does not change during execution of a 
program, but the contents of a .field can. For example, 
COST is a name representing a field containing data that 
changes, whereas the constant 100 is actual data that 
does not change. 

Control and File Description Specifications form: An 
RPG coding form that gives, for a particular job, 
information needed for control of the system and a 
description of the files used. 

control break: A change in the contents of a control 
field. It indicates that all records from a particular 
control group have been read and that a new control 
group is starting. 

control field: One or more fields that are compared 
from record to record to determine when the 
information in the fields changes. When the information 
changes, the control level indicator (L 1 through L9) 
assigned to a control field is set on. 

control group: A set of records all having the same 
control field information. 
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control level indicator: An indicator (L 1 through L9) 
used to specify certain fields as control fields and to 
condition which calculation or output operations to 
perform at detail or total time. 

control unit: An area inside the processing unit that 
determines from instructions what has to be done. It 
directs other units or devices to ,perform the required 
functions. 

data: A collection of facts, numbers, letters, and 
symbols that can be processed or produced by a 
system. 

data character set: All of the 256 EBCDIC characters. 

descending sequence: The arrangement of records in 
a file from high to low, based on the contents of a 
specific field in each record. 

detail record: An output record produced during the 
detail output operation of the RPG program cycle. 

detail time: An operation in the RPG program cycle in 
which calculation and output operations are performed 
for each record read. 

diagnostic message: An output message that identifies 
RPG specification errors and their severity. 

digit: One of the characters 0 through 9. 

disk: A flat, circular plate with a magnetic surface on 
which data can be stored. 

disk drive: A device that reads data from or writes data 
on a disk. 

disk file: A group of related records stored on disk. 

diskette: A thin, flexible magnetic disk permanently 
enclosed in a semirigid protective jacket. 

documentation: A written explanation of a program, its 
use, function, and operations. 

edit: To punctuate a numeric field by suppressing zeros 
and inserting commas, decimal points, dollar signs, or 
other constant information. 

edit code: A number or letter indicating that editing of 
a numeric field should be done according to a 
predefined pattern. 
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eighty-column card: A punch card with 80 vertical 
columns representing 80 characters. 

end of file: The end of records in a file. 

error message: See diagnostic message. 

execute: To process input data files according to 
machine hmguage instructions to produce the desired 
output 

factor: In RPG programming, a field name or constant 
used in a calculation operation. 

field: One or more adjacent record positions that 
contain a particular item of information. 

field indicator: An indicator used to show whether a 
given field in an input record is plus, minus, zero, or 
blank. 

field length: The number of positions allowed for a 
given field, determined by the maximum length of 
information that will be entered in the field. 

field name: In RPG programming, a combination of no 
more than six alphabetic or numeric characters (the first 
of which must be alphabetic) that identifies a field. 

file: An organized collection of related records treated 
as a unit. 

file name: In RPG programming, a combination of no 
more than eight alphabetic or numeric characters (the 
first of which must be alphabetic) that identifies a file. 

first page indicator: An indicator used to specify which 
lines (such as headings) should be printed on the first 
page only. 

half adjust: A method of rounding off a number by 

adjusting the last digit to be kept. When the number to 
the right of the last digit to be retained is 5 or greater, 1 
is added to the last retained digit. For example, 2.475 
half adjusted to two decimal places becomes 2.48, but 
2.474 becomes 2.47. 

heading: A constant, usually printed at the top of a 
page, identifying the information or report on that page. 



indicator: (1) A 2-character entry on an RPG 
specification form used to test a field or record or to tell 
when certain c_alculation or output operations are to be 
performed. (2) An internal switch used by the object 
program to remember when a certain event occurs and 
what to do when the event occurs. 

input: Data that is to be operated on {processed) by the 
system. 

input file: A set of records a program uses as a source 
of data. 

Input Specifications form: A coding form used to 
identify the different types of records in each input file 
and to describe the fields in each record. 

instruction: A statement that specifies an operation to 
be performed by the system and the locations in storage 
of all data involved in that operation. 

keyboard; 'A device used to enter data into a system. 

keypunch: A device, similar to a typewriter, used for 
punching information into cards. 

last rec<?rd indicator: An indicator that specifies when 
the last data record has been processed. 

machine language: A language that can be interpreted 
and used by a system. 

ninety-six-column card: A punch card with 96 vertical 
columns representing 96 characters. The columns are 
divided horizontally into thirds: the columns in the upper 
third are numbered 1 through 32; in the middle third, 33 
through 64; and in the lower third, 65 through 96. 

numeric: Any combination of the digits 0 through 9. 

numeric constant: A constant used to represent a 
number. The constant can consist of a decimal point, a 
sign, and the digits 0 through 9. 

object program: A set of instructions in machine 
language. The object program is produced by the 
compiler from the source program. 

operation: A defined action performed on one or more 
data items, such as adding, multiplying or comparing. 

operation code: A word or abbreviation specified on 
the Calculation Specifications form to identify an 
operation such as SUB for subtract or ADD for addition. 

OR relationship: The specifying of conditioning 
indicators so that the operation conditioned is performed 
when either one or both of the conditions are met. 

output: Data transferred from storage to an external 
medium such as printed form, punched cards, or disk. 

output file: A set of records that is written, punched, 
or printed by the system to an external medium. 

Output Specifications form: An RPG coding form 
used to specify the records to be written in each output 
file and the format of the records. 

overflow: The condition that occurs when the last line 
to be printed on the page has been passed. 

overflow indicator: An indicator that specifies when 
the last line on a page has been printed or passed. _ It 
can also be used to specify which lines are to be printed 
on the next page. 

overflow line: The line specified as the last line printed 
on a page. 

overflow page: The new page after an overflow has 
occurred. 

primary file: The main file from which a program first 
reads records. 

printer: An output device that records information on 
paper in the form of printed characters. 

printer spacing chart: A form used to plan the location 
of data in the printer output file. 

processing: Performing operations on data from an 
input record. 

processing unit: The part of a system that controls the 
system and its attached devices, provides storage area 
for the programs and data, and performs the operations 
specified in the program. 

program: A set of instructions that (when stored) tells 
the system which operations to do and how to do them. 

program cycle: A series of operations performed by 
the system for each record read. 
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program listing: A printout that gives information about 
the source program, such as source statements, 
diagnostic messages, indicators used, storage addresses 
of fields, and constants used. 

punched card: See card. 

record: A group of related fields or data items treated 
as a unit A rec.ord is the basic !.!nit of data transferred 
between a file and a program. 

record identification code: Characters placed in a 
record to identify that record type. 

record identifying indicator: An indicator that 
identifies the type of record just read. 

record length: The total number of positions in a 
record. 

record types: The classification of records in a file. 
Records are classified according to a specific field or 
fields within each record. Records of the same type 
have the same fields in the same order and identical 
record identification codes. 

result field: The name of a field where the outcome of 
arithmetic calculations is kept. 

resulting indicator: An indicator that can specify 
whether the result of a calculation is plus, minus, zero, 
or blank; "Yhether a field is greater than, less than, or 
equal to another field; or whether an operation was 
successfully completed. 

secondary file: Any file other than the primary file used 
in multifile processing. 
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source program: A set of instructions representing a 
particular job as defined by the programmer. These 
instructions are written in a programming language, such 
as RPG. 

special character: A character other than a digit, a 
letter, or@,#, and$. For example, *, +, and % are 
special characters. 

specification forms: Forms on which an RPG program 
is coded and described. The four specification forms 
described in this manual are the Control and File 
Description Specifications form, the Input Specifications 
form, the Calculation Specifications form, and the 
Output Specifications form. 

storage: An area inside the processing unit where 
instructions and data are stored. 

total operations: Operations performed only after a 
group of records has been processed. 

total time: That part of the RPG progam cycle in which 
calculation and output operations specified for a group 
of records are done. 

zero suppression: The elimination of leading zeros in a 
number. For example, CXXl57, when zero suppressed, 
becomes f>tYo57 (f> represents one blank space). 
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