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This book is intended for persons who want to learn to
write programs which will produce printed reports using
the RPG Il language. The book is designed to be used
by a person with no previous knowledge of computers
and programming, or by a person who already knows a
programming language but wants to learn about report
writing in RPG Il

After reading this book, you should not expect to be
able to write complex RPG Il programs. You will be
introcluced to only a small part of RPG Il. Many
important features in RPG Il are not discussed in this
manual. The RPG Il reference manual for your system
contains all of the information about RPG Il features on
your system. You should have gained enough
background knowledge so that you can readily learn
more detailed information—either from reference
manuals, classes, or IBM personnel-which is required
for writing programs for your system.

How This Manual Is Organized

The first chapter describes, in general terms, how a
system operates and the things you must do to run a
particular job. The information presented should answer
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 |l program?

+ How is an RPG I program run on a system?

Preface

The second chapter describes the RPG Il program cycle
and the RPG Il specifications you must write to do a
particular task. The material in this chapter is arranged
to provide a gradual development of concepts,
proceeding from the simple to the more complex. Thus,
it is important to read the material in sequence. Sample
jobs are used to illustrate the concepts presented.

The third chapter explains an RPG il programmer’s job
more fully. It shows, by means of a sample job, the
things a programmer must do from the start of a job to
its completion.

RPG Il Coding Forms

Following is a list of forms used to code and debug
RPG Il 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, X20-1776

« Record Layout Form, X21-9088>

« Disk File Layout Chart, GX21-9108

- Printer/Display Layout, GX21-9174
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Chapter 1. Basic Data Processing and Programming Concepts

PARTS OF A DATA PROCESSING SYSTEM

Data processing systems differ widely in appearance, usually consisting of
several connected units. Regardless of their size or shape, however, all data
processing systems have common features.

Data processing systems operate electronically. They are complex machines
with thousands of circuits and wires. Fortunately, you do not have to
understand the purpose of each circuit or wire. To write a program which will
produce a report, all you need to know are the purposes of the main parts of a
data processing system: the input devices, the output devices, and the
processing unit.

Input Devices

Data you give a system to work with is called input. The device used for
getting that data into the system is called an input device. Several kinds of
input devices may be used; among them are card readers, disks, diskettes,
tapes, and keyboards. For the purposes of this manual, specific input devices
will not be discussed. Information about the input devices applicable to your
system is in the RPG |l reference manual for your system.

Output Devices

Data produced by a system is called output. The device that produces the
output is called an output device. Several kinds of output devices may be
used; among them are card punches, disks, diskettes, tapes, printers, and
display screens. For the purposes of this manual, specific output devices will
not be discussed. information about the output devices applicable to your
system is in the RPG |i reference manual for your system. Because this
manual deals only with report writing in RPG i, we will refer only to printed
output.

Processing Unit

The main part of a data processing system is the processing unit. The
processing unit can be divided into three sections—storage, control, and
arithmetic/logic—according to the special function each performs.

Basic Data Processing and Programming Concepts



Storage

Storage is the system’s memory area. This area is divided into many storage
positions which the system uses to electronically store information. The actual
number of positions in storage depends upon the size of the storage unit.
Each storage position has an identifying number called an address.

A storage address serves the same purpose as a house address. Information is
sent to and received from these locations. The information can be easily
retrieved using the address where the information is stored.

Arithmetic /Logic

Calculations {such as add, subtract, multiply, and divide) are performed in the
arithmetic/logic unit. When your instructions tell the system to do an operation
such as add, the information to be added is transferred from storage to the
arithmetic/logic unit. The operation is then performed and the result is sent
back to storage.

Control
The control section is the system’s decision maker. !t retrieves instructions

from storage, determines what has to be done, and directs other units or
devices to perform the required operations.



PROGRAMS AND PROGRAMMING LANGUAGES

Data processing systems do only what you tell them. When you give a system
instructions, however, it might seem as though the system requires more than
you would need to do the same job. But remember, a data processing system
cannot think: it requires explicit instructions, even for those things you would
do almost without thinking.

When you are to do a job yourself, you need three basic things:

« Information to work with (input).

« Instructions telling you how to work with {process) the information.
« Additional instructions describing the expected results (output).

In data processing terms, input is what you put into the system, processing is
what the system does with the input, and output is the result of processing.
Every job you run on a system has these three parts. You write instructions to
describe what you want the system to do with each part. 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, 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 Il programming language is composed of letters, numbers, and
symbols which you put together to form an instruction {express a thought).
When creating instructions in the RPG |l language, you must follow certain
rules just as you would when constructing a sentence in English. You will learn
about these rules in the second part 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, resulting in a machine
language program called the object program. It is the object program that you
use to do a job. In fact, you can use it over and over to do the same job.

Source Programs

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

Basic Data Processing and Programming Concepts



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

RPG
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Figure 1. RPG Il Specifications Forms




To describe the input, processing, and output requirements of your job, you
supply different information on each form. For example, you have to describe
what your input data is like and specify the device (such as a disk unit) that
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 upon the data. Finally you 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,
s0 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.

Source Programs to 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 I} directly.
Any program you write in RPG I must be translated into machine language.
The translator is a program called a compiler. The RPG |l Compiler program is
available from IBM.

The compiler translates your RPG |l 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 are necessary for the system to
perform the job described by your RPG !l specifications.

« It translates your RPG Il specifications into a machine language program.

- It assigns storage locations to program instructions and data.

Basic Data Processing and Programming Concepts 5



Summary

Figure 2 illustrates the RPG |l data processing concepts.

Output
Calculation
Input
Control
and File
Description

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

@ Write the source program by describing your
job on the RPG Il specification forms,

Figure 2 (Part 1 of 2). Summary of RPG |1 Data Processing Concepts



Keyboard

@ Key the source program on cards,
disk, or diskette.

@ The source program in punched
cards, diskette, or disk is read
into main storage.

Main Storage

Compiler Program

——m

Compiler program on disk

Source Program

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

} Object program in
Object program L. — — o — — — ! punched cards or
on disk on diskette.

@ From disk, diskette, or cards, the ob-

ject program is read into main storage.
Main Storage

Object Program
Input OQutput
Data files Printed report
Data

@ The object program processes the
data specified by the RPG Il pro-
gram and produces the desired result.

Figure 2 (Part 2 of 2). Summary of RPG 11 Data Processing Concepts
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DATA PROCESSING TERMS AND PROGRAMMING AIDS

In the discussion of RPG I, you will find reference to data processing terms
and programming aids. Figure 3 describes some basic programming terms.
Figure 4 and Figure 5 are examples of some programming aids.

Disk File~_ Field: An area in arecord reserved
and used for a particular item of
information. Card
ar
File

Record: A group of related fields.

File: A group of related records.

Record / ’ ;
AN / \

A ! Name City State  Zip R
Part Unit of Quantity T o '/ ecord
Number | Description | Price | Measure | in Stock e s o !
: voes f !
e —— o~ ——— — —— ——— — —
\\‘,v/ B ‘\\ ‘7
Fields Fields
t: File {Printed Report)
Accounts Receivable Register
Date Cust Cust Name Invoice Invoice
No No Amount
Record ————= 07/11 7560 Allstons 06340 $ 4432
(A record 07/11 7632 Village Shop 06341 148.39
on a printed 07/11 8392 Ray’s Repalr/ 06342 4.28
report is — T it - -
commonly
called a
line.)
Fields

Figure 3. Basic Programming Terms
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® TN P
] I
There are different record layout forms for disk, 80-column cards, 96-column cards, and
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Figure 4. Record Layout Form
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Chapter 2. RPG Il Programming Language

RPG Il Program Cycle

When you do any job, you must do it in a particular order. The system must
also do its job in a particular order. This logical order for the job is supplied by
the RPG Il compiler and/or 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 job.

RPG Il Programming Language 11



12

Perform detail
calculations.
Set resulting
indicators.

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

Overflow indicator on? Yes, do
overflow operations and set
overflow indicator off.

LR indicator on? Yes, end of
job has been reached.

Perform total output operations.
I1f overflow line has been reached,
set on overflow indicator.

Perform total
calculations,
Set resulting
indicators,

Notes:

START

ad

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.

Read a record.

) :
LLast record? Yes, set on
control level and LR

indicators and perform
total calculations.

Set on record identifying
indicator.

Change in control
field? Yes, set
on control level
indicators.

1. The program cycle shown gives the general order of the operations. There may be minor variations
between this cycle and 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 only shown at this time to give you
an idea of the cycle of the operations. The operations will be discussed in greater detail later.

Figure 6. Program Cycle



It is important that you know the order of the operations in the RPG Il program
cycle. This enables you to write specifications that will make correct use of the
cycle. By knowing the order in which the operations in the cycle are
performed, you can organize your program in an efficient manner and save
yourself unnecessary coding.

In this chapter, the operations in the RPG |I program cycle are explained a few
at a time. You will learn:

+ Which operations are used for a particular function.

+ Which RPG 1l specifications you must write to use the function.

RPG |l Programming Language 13
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Writing Specifications for Input and Output Operations

One of the simplest jobs you can do on a system is read information from an
input record, such as a card, then put that same information out, such as in
the form of a printed report. No calculations are done.

Program Cycie Operations

To do this simple job, the systemn uses only the three most basic operations in
the RPG Il program cycle. Figure 7 shows these operations.

Notice that two operations are concerned with the basic requirements of a job:
input (read a record) and output (detail output). The third operation is the
movement of data inside the system.

START

ad

Perform detail

output
Q . operations, a

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

Read a record.

O » Program ' O

Cycle

Figure 7. Three Basic Operations in the RPG i Program Cycle



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 operaiion done for
every job. Because this operation is mandatory and is done exactly the sarn:
for every job, the compiler can supply instructions to do .

When the program is executed, the program cycle is repeated over and ove:
Ali three operations are used for every record in the input file. The term deia
output, in the cycle operation, means that the specified output aperations 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 job (such as
this one} does not print headings, no information is printed during the first
cycle.

To make proper use of these cycle operations, 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 job.

RPG N Progranming Language
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DESCRIBING THE FILES

The File Description Specifications form is used to describe all the files used
by your program. This information includes the name of the file, the device

used with the file, and information on how the file is to be used. You fill out
the indicated positions on the bottom half of the form.

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS

(X21-9092. UM/050"
Printed in U.S.A

s , S - — - e - 12 75 76 77 78 79 80
[ o o ke Graphic e I Card Eiectio Number . F—Dm Program "
1p,u4,,m,m, Date R 1 ol _ Mdentification || |
Control Specifications
. Name o ~ T .
. o &
H of file ¢ 5 §
— g 5§ £
@ o & ”
- B Sl Number [E §;g~§ H 354 . o
Size ty HE Size 10 H = lglzlopm |2 Hecerved & ol1g2 g I pt . feter 1o the spreeit € Systens Refe e
glcompie F 15| Executn 8 gt s Positions 8 [ 3 3 ¢ 0 g % 517 itrary manual fae aetual deney
Lo |3 &8 z Elald N HEEHEEEE ! 22
- ale z|= Chml et ‘§ - HEE RN 2 e
g L I i REBHERE g H
2 8] 3|2 cfm:ﬁ 5 M| SfEE 2| &2 |& & A0
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il ‘ | LT ‘ B | [
o0 JH i Jl ,,A,_;_,,,l,,,i S i cr b e b Lk
. o e Size of records
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in the file
F File Fype Mode of Precessing File Addition/Unordered
File Designation Longth of Key Field or / . Extent Exit Nembar of Tiacks
B End of Fie et A it o B forCytindar Overfow |
Record Addriss Type % Name of Number ot Extents
N Symbolic
Filename Seauence Type of File » Devica Device i Label Exit Tave
File Format Crganization i Rivind)
" s frddax
Lane a 9t A A | % Storage inde Fiie
2 Terflow Indicator| 2 Candition
: 5 urus
« % dhock Record | | e iE Key Fintd | £ Contmuation Lines
5 3| Lengin Length ) = ; 2 5
AR EY T 18 Starving | & 5 5
Fla fu] < a < = Location 1% Option Eniry: Ed
i il 6 20 21 22 23134 28 7] 28 314335 34135 38 37 IH39I40.41 A 43 44 38714 MTAQ 50 b1 57 54 55 56 67 %59 81,33 83 65 I8¥I 68 69 7 72
T ™ 2 Rk e b e et L K es.
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ols" |F i I b |
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iy F i ! - 1 !
[ i F I S Tl e o TN (e SN Ry S t I by + i ford—
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You must describe, on a separate line, every file used in your job. Many simple
jobs require only one input and one output file. In the first jobs we discuss,
therefore, we will use only one input and one output file.

File Names

Every file used in a job 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 chagacteristics 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.

The compiler, however, recognizes file names only if they conform to these
rules:

* A file name must be 1-8 characters long.

» The first character of a file name must be alphabetic. (The letters A-Z and
the @, $, and # signs are considered alphabetic characters.) 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 Il compilers use only the first seven letters of an 8-letter file
name, be certain, when using these systems, to make the first seven letters

unique; for example, use TRANSACT and TRANFILE, not TRANFILA and
TRANFILB.)

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

Form. T

tane Filename §

EEE TR PRI

ol1 Ay «— Valid filename.

*olylf 1T{¥§TCRJD 1« Invalid filename. Name must start in position 7.

0 p IIW EILE ‘<+—Invalid filename. A blank must not be used between letters.
ol e, YMAST R | =~ Valid filename.

,‘fj'J', UA . b4~ Valid filename.

S I»O.JT PlL -~ Invalid filename. 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 eight 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.

RPG |l Programming Language
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Device Designation

You must also specify which devices your job will use for input and output.
The ones you use, of course, depend upon the system you have, the devices
you have, and your job.

To indicate the device used for the file you named, enter the RPG Il code
name for that device in positions 40-60. The name must begin in position 40.

Note: In the examples in this manual, you will see shading in the device name
positions rather than actual RPG |l code names for devices. Code names differ
for each system. The RPG |l reference manual for your system will tell you the
code names that 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 will know 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
will not be 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 job, 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 | (input) or O {output) in position 15:

- ~—— Input File
~—— Qutput 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. The designation of a file as a primary file in
an RPG Il program indicates that the RPG |l program cycle will supply some of
the program logic. For more information on primary files, and other types of
input files, see the appropriate RPG |l reference manual.



Record Size

When describing files, you must specify the length (in characters) of records in
the file. Record length is entered in positions 24-27. 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
upon 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 (lines) 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 1l compiler will give you an error
message which 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 job, 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 29-38. See the RPG |l reference manual for
your system for these entries.

RPG H Programming Language
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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.
Information needed to describe 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. You fill in the indicated positions to describe
fields and data in the record:

RPG INPUT SPECIFICATIONS 621 9094 UM050
Priated in U5 A
s M (e
s = T T = . - 15 76 17 78 M 80
] T e Graphec ! J —[ Card Eiectro Numbes . [ o
Date Instruction Key Tl i 5 i feation | b
- - 1
3 Record !dentification Codes Field
I Field Location
E - Indicators
i 2 d &
N £ 3
. 4 g &
L Filename EL i % 2
5 B o s . < $ .
- IR Z L position shosomton G- b1 21 pesmian T 2|9 b Bram To % 2 e eS| or
- } z S 2 Zig] 8 8 g » Hlank
3 < = £ - 5 5 %
ofr} 12i8] < #1815 2|36 & Z
AN I
A (I8 IR SRR o] RRNRER REY | 54 17 [HED 20 P 5 a1 B3 73 [BANET T3 3 KR 7»32)]73
T =
o TR e L
- N B . i L
02 ' 4 8

e SRORNCE
‘ Bl

Name of input file | ] !
containing records

R B in record

you are describing

Names of fields [

D00 KRR IR G OIS TS RSt SO -
R IS RO BISSESY R AR0R A WhElicot 555500 BN

Type of data
in each field

pss

Moo M H M H K ko HH

El
L §§§§ L EEE] B L

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

i
1
i
e
¥
; :




File Names

To tell the compiler which records you are describing, enter the name of the
file containing them in positions 7-14. 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:

RPG INPUT SPECIFICATIONS
s . s R TS S K
[bunin Stock Transaction Register DG ‘ Ll BT N ! ™
f = e - : T et r» - # } o feo ety Pag{'r !J‘
1 Proamme: John Doe Lo ///f— i | K | ! Lo . | L
I } ! E - Record fgentitication Codes ] I l ' E
| - - -
1 I : $
b | - | : 7_1 File Description Specifications
.
W T T T
[ Filename :,; F l Fite Typm Maode of Processing
4 4 Foe Desrgation Largh of Koy Fighd or
R ot Recons Addren Fiaid
£rd of Fita
~ olR Record Address Type
Filename Sequence Yvom of Fils B Pavice
% Fite Farmat i o
o - . v 90 Addit Arse §
C e . ° " 3Overtiow Indicator| &
o'/' 1 :{ ; g Block fracacd ¥ B Kov Fratd g
(O 1 3 ot e Length Lengte | N Surting 12
! o 2lui2 B i Ey i tocation {4
+ 4 &t tilszafaplio 21 22 23124 28 96 ¥1)26 31 331 34 ). 39 irﬁggﬁ
Tl T
0,2} [
) ARAAN PHH
fﬁ[f Ll ENERN IRERREN RS
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fiaid Names
T identify individua! fields in the record, you must give each field a unique
natne. From inforimation you placed on the File Description Specifications form
the compiler determines the size of the storage area for each input record. The
tield names you supply on the Input Specifications form tell the compiler to
viwide s storage acea o smaller sections so each can be addressed
separatsly
The rules for forming field names are as follows:

« The tieid name must be from 1-6 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.

Freld Names

Conuol Level (LELH

Deewwst Positons

7
g
F3

‘w<—VaIid name.

~«—Invalid name. A blank cannot be used between letters in the name.
mﬁ:CCOIUNT -—Invalid name. A field name can be no longer than six characters.

_~—Valid name.

- nvalid name. The name must start with an alphabetic character (A-Z, #, §, @).

1

]




' Customer Order | § Item Ttem List Selling
. Number Number | £ Number . : Pm.r. Prnc.n
4 3 ! Dzsanp‘tmh !
L] X
‘ ~ 9z ) o P
el TeTs [6 7 Te S Tz it i [17 18 8 [20ai, 22j23{aa]osToeTor] 28 as 0] 31 3233 13! 35 36 37 [38 3940 41 4243 aa'as] as}zﬂzabe’ao Jsif s2[s3]sa]ss[s6 51158 159

It is a good practice to assign meaningful field names. For exampie, 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:

z Record IdeWodes I Field
I z § baeid Location Y
z i K \ K} & §
= e — - . -
wia \ § EREE
e | Fiename z 9 E a § g Feeld N E g Zero
E E ; % : Postion | o ;| Postion fle Vostion ‘1:?‘%5 From | To 2; 3 § o
€ sl 2 gl Tigl s SlslE ;
: BRatLE 81 3313 535§>\ i 5 2 :
— ~
PR T T R AR S v;: lusgwwwru 7122 23 pai | 28] xzam::ju:u,am o lanlai[az]afes 4 a6 NG w0 er : (VN X IR (31 i 1:22214_
T ATRANS ’ N 111
L JEIEE A S 4 00 S O A A COONGs e it i ] o
oiz I : ; - ~ CU(;T NO P
N God AN SRR S S5 255 N L] RS T S O R 0 0 O S b
olt 1 [ L] ORDNO - -
o s b e paded b - PP B W By R bat o Ldd ]
Old I D SLSMN
e b bidid fod L] L 0 B i SN Y Lt
slst |1 RN ITEMNO y
= * R S o R 2 o froind bt g e PRI s R et -1 0 ieece 22w
ofs! o] T T e DESC ,
SRR i RIS S : o e 3o B (o mu e on e el T 5= s
U B {..[.)TPRM#/{M kS
S B TEUE IRESTINTIN R = CE g F. = » B . L REAP T d
ois] |1 Lo ‘ ; SELL PR]
— ke [ sEh=B ] A e YRR s O SO0 S A
09 T

Be sure to name every field that contains information necessary for your job. 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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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 44-47 {From); ending position is specified in positions 48-51 (To}.
When a field is only one character long, starting and ending position entries
are the same. Field location entries can be easily determined from the record
layout form:

N
ustomer | Order | v R Thone
Wumber |Mrmber 5% Nom ber
(C/s71/0) (oRDAD) > § |@rErne)
SR
LTzl 3]a]s e s [ JwoJuTre {34 15 [is 17 1aie Jeo] 122 23 2a]25 2

% Record Identification (Ns \[ E et Location ::E‘rld,‘ .
;i B \ 3 \ § ) ndicator
LA RS N [ \ £ =
. Fitename z 5 7;— N § Fieid Name g
.:; 2 :E . Resition - § : = om To ;
: fE B E tg i i
2 & 2018 Bt
“lolr & a0 2w salio 20 [91.22 23 2a oo | o) 7 X0, 45 4 "N’ 0 1 [BEL na s w0 ol s§, g
T \ B T Wl 7 T
1TIRANS, | AN BRR
ATTTER L e PNgH i
EREERN: § ] . 8ldcvsTio
RRRRARRNEENE i 147JoRDAO
RN B | 17/1SLSMN
bt D + -- E—d e = PO +
EEREREERY 2N . ;S LTEMNO

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.

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 alphameric or numeric.
A numeric field can contain only numbers; an alphameric field can contain
numbers, letters, and special characters.

If position 52 is blank, the compiler assumes the field is alphameric. 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.



Leave position 52 blank for alpha-
meric fields. Enter 0-9 to indicate
the number of decimal positions
in a numeric 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 decimais.

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

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. You fill in the indicated positions to describe how the output
records should look:

i ECIFICATIONS BN R
file RPG OUTPUT SP ) AN
IBM .. | Name of °”t°“td Names of fields to be e
promam containing recor vy e | | | included in record T
rorme | YOU are describing T e T I . ol
rammer — o i
O E Space{ Sk Cutput Indicators
N Fsemﬁa{\;
! ] U :
Line Filename : : Ry ! : :
§ ° T
: x s s s
g T |8 § 3 “AUTO
3 4‘5 617 1 9 m,”,"’,”, 193] 12| 1% 20 /w‘xrﬂm ”}N wboml o b2 as 3a 38 3 3 0 oo o7y 72 73 74
0 |+ o] ‘ b l l :
° Pl NSNS SR
o o ! ' : I
L ,2; - { N Ld Lid L i b e
0.3| |0 [ !
R S b b boed 0 b e B
ojal |0 J ! [ :
- f 1 4 : . i g b3 + S -
° :Sl ° J 41 N R W SR S
o4, 10 C L 40 ; 4
07 0 | !
o781 Jo P Type of R L ocation of the
b . i A . -otdt ,
0 1 t record NI i | | fieldin the record | .
° i ok L] L i
i ° , b i i ' _j P - o - . b i . ) s e S
1520 {0 b | e ; b
- v‘ } v‘ i 2= T - - e S i [ ' ;
113 (o) | I B H . X ., Lo
Bl sl Oog K H
e e R P ARSI o SRERNRRE RN U U B Ao S U SRR NN A
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For a printed report, you make additional entries describing the format of the
report; that is, make 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.

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 7-14. 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:

RPG OUTPUT SPECIFICATIONS

Keying

rogammes Jo i DOE, lom 1/1 7/__ - | e P

Graphic Card Efectro Number 1

' Page

T2

I
O " g Space{  Skip [ Output Indicators [ l/:————~~————r\/ Commas Tz.‘.?;g‘?lzy:cps" ND'SW r cn
g S—
File Description Specificatii ‘I A
Line Filename tc
2 F Fite Tyow Made of Processing b
3 -
= Fule Designation Length.of Key Fieid or Editw
I3 S— of Record Addtas Fisld
3 o £nd of Fin oo
o Sy Record Address Type 13 13 15
3 4 slsls 8 9900192 13f1a Fitename Sequence v of B 5 Devies o5 5 60
| File Forma Craaniextion 3 T
ol PRZ'NW']‘ T‘ e . wor Sditionst aves | &
al2; |0 : N a Overflow Indicator| 2
b g - 4 i & - 8 Block ) s
> « 5 oc oy Fiets | 2
- ol 1, Length § Stacting.. | 5
3 <l 5 4 Location {W
3 5§67 8 9 10 M ‘7"\5 14 16 1324 18] 181 20 7"21 23 33%@“&&&%&
Y el ]
oPNrRANS A T
T [
.?.131 PRI NT}L,L L1 T
0]a F P
ST AT spasE




Record Type

Heading

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

Records
DATE
07/1%/--
07/11/-~
07/1%/~~
07/11/--
Detail 07/11/—-
Records
07/11/--
07/1%L/--
07/11/--
07/11/--
07/11/-~
Total
Record

cusT
NO

759820
633870
642990
122620
682030
742950
014280
872060
883290

006280

ACCOUNTS RECEIVABLE TRANSACTION REGISTER

07/1L/ -

JOURNAL
NO

CUSTOMER NAME

SOUND OF THE SEVENTIE
OLDE VILLAGE SHOPPE
PARAGON TV SALES
CANNIZONI STUDIOS
RAYMONDS RAPID REPAIR
SARATOGA VARIETY
BAKER BRADLEY & CO

UNIVERSITY ELECTRIC

VILLAGE MUSIC & TV 07-036
ALLSTONS 07-037
TOTALS

INVOICE
NO

063420
063421
063422

063422

PAGE 01
CASH INVOICE JOURNAL
AMOUNT AMOUNT AMOUNT
$ 46.23
89.70
20.30
129.76
$ 63,80
29.72
43,50
97.75
$18.,23CR
10.70CR
$234,77*% $285.99% $28,93CR%

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

type:
These entries specify the record type:
o 13
e
i
Line Fifename I%g
5 oot
& ~lolE
I [AlD
“g [a{r 5
AINIDL
3‘5618&!9“*7&3”1“:917‘[ .
alr] |of Hl | | < Heading Record
Refer to the printer spacing chart olal Jo %?
to determine the record type: sisl fo ijz‘—-‘“Detall Record
olsl 0} 7
Record Type als| jol | Tl _wj‘——"“TotaI Record
TTTTTT TTTTTTT T - T
mrpypppiyhyhyelz|zla|z2|zizel2 2|313 35!33SI‘!46‘4‘444"4455555555556566665666677777777770!06!06
j l2!4567l'0|254567090123456759012305678‘90!!23\'56]7090!23&56709012345l6709012!4567890|2!45(
H. |0 A . R/ ? KAN A, Gi/fSTg i )
2 . T gl “ . ! . X 4 i ‘T I
L t e =+ MXX[LXLX% + + TIH l I #PGF
4 ‘ iy ‘ i e e sy
A 1s CYsST. SEN ST OURNAL | WO CE T A I NVOUCE . TIouRNAL
A i 0 | | CUSITOMER A M ) o AMoUNT | T W7
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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 32-37. Begin the list of fields one line
below the file name:

RPG ~ OUTPUT  SPECIFICATIONS
IBM Internationai Business Machines Cornoration

ey
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Programmer Date | Instruction J Key

O : e —

Slspace]  sirs Output Indicators — [ Zero Balances
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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 Qutput 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.
Information is placed in the storage area one field at a time in the order you
list them on the Output Specifications form.

Field Location

To specify where you want fields placed in the output records, you make an
entry in positions 40-43 (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.
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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 40-43) control space between fields, but
to control spaces between lines you code positions 17-18 (Space).

You can have the printer single, double, or triple 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.
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Skipping

You can use Skip entries in positions 19-22 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 19-20 (Before) or 21-22 (After). The entry you place in
these positions depends on the type of printer you have.

In this manual, we will discuss and show examples only for printers with
tapeless carriage control. If your system uses a carriage control tape, you will

find the appropriate entries for skipping in the RPG Ii reference manual for
your system.

The Skip entry for a printer with tapeless carriage control can be any line
number (1-112) on the printer paper. (The standard 11-inch printer paper has
66 lines per page when 6 lines are printed per inch.) A Skip entry in positions

19-20 indicates the line to which the printer skips before it prints the next line.
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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.



Editing

Editing is a means of punctuating numeric fields by adding decimal points,
commas, and negative signs. Editing can also suppress the printing of leading
zeros (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 field to indicate sign (plus or
minus). If the field is minus, 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
negative 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 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.
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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 O
2 Yes Yes No Sign Yes Blanks
3 Yes No Sign Yes .00or0
4 Yes No Sign Yes Blanks
A Yes Yes CR Yes 00 or0
B Yes Yes CR Yes Blanks
C Yes CR Yes .00 or 0
D Yes CR Yes Blanks
J Yes Yes — Yes .00 or O
K Yes Yes — Yes Blanks
L Yes - Yes 00or0
M Yes — Yes Blanks
x!
2
Y Yes
23 Yes
1The X code removes the plus sign of the field.
The Y code is used for date fields. It suppresses only the leftmost zero and puts slashes
in a three to six digit field according to the following pattern:
nn/n
nn/nn
nn/nn/n
nn/nn/nn
3The 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




Field Length

and Digits 1769532 02 00 000 041345
Field Positive Negative Zero—Two Zero—No Positive
Character- Number— Number— Decimal Decimal Number—
istics Two Decimal Two Decimal Positions Positions Three Decimal
Positions Positions Positions

1 17,695.32 .02 .00 0 41.345

2 17,695.32 .02 41.345

3 17695.32 .02 .00 0 41.345

4 17695.32 .02 41.345

A 17,695.32 .02CR .00 0 41.345

B 17,695.32 .02CR 41.345

c 17695.32 .02CR .00 0 41.345

D 17695.32 .02CR 41.345

J 17,695.32 .02- .00 0 41.345

K 17,695.32 .02- 41.345

L 17695.32 .02- .00 0 41.345

M 17695.32 02— 41.345

X 1769532 oK 00 000 041345

Y Must be used with a 3 to 6-digit fieid. 0/0 4/13/45

z 1769532 2 41345

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

Job 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.



Job Requirements

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

b -
Transaction Item Item ,
. tity| Price
Date |‘7Numbn- Description Quantity Pri |
|
Jz[3]a]sTe]1]s T3 Jo]uTe |_alu 5 |’§] ngkoLzﬂzdgL@s 2 ZJM@P@@@ PSQP'SMPLEL%@!/ #g%s%hkﬁ%{g#y{q

Two decimal positions

Output: A printed transaction register:

1/23/ - 413010 CHOULl BUX 100A FLUSH 10 4490
7/23/ - 41146 CH148 ARFAKER 15A 100 «89
1/23/ -- 411116 1500 TWIN SOCKET B 500 lal2
1726/ - 503029 MOTUR 1/2 HP 60 CYC 2 l46.78
1/24/ - 317802 TERMINAL CLIP 100 512
1724/ - 326917 TERMINAL BAR 100 4el?2
1/24/ - 411121 1506 SOCKT ADAPT BdRN 400 .19
1724/ - 412997 CH173 BREAXER 304 60 le15
1/24/ - 413038 CHI76 RREAKER 604 40 1«15
1724/ - +lllle C1S1 STL SWIT(H RRN 20u lelbt
1/247 - «1 3790 CHOUS BR B80x 1504 10 498
1724/ = 718326 FCRUY FUSE 154 200 «32
This printer spacing chart shows how the report is formatted:
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Job Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21:9082. UM/050°

IB Printed in U.S.A.
lV[ Internatianal Business Machines Corporation

renlransaction Register [ . || ERNTT T e (e
v John Doe [om sfrof-=1 Wit |t nolflL . [TIRVRELG

Contro! Specifications

TH § File Description specifications describe the files used: one input and one output.
o] ) 4 :ﬁ The input file, consisting of 96-character transaction records, is given the name
e pro §§ sew f Bl ;g TRANS. Iin position 15 indicates input file; P in position 16 indicates primary
in B o sle . . - t
. BE 513 S §§ é file; 96 in positions 24-27 tells how long the records are. The device used to read
s e slol s lioliha st ullisls ulalulain| the file depends upon your system. The output file is a printer. Filename js 2
EEL Hl REPORT. The print line (record length) is 96 positions long. Jj
Notice that entries have been made in positions 1-2 and 75-80 in the upper right-
P hand corner of each form. Page number {positions 1-2) along with line numbers -
F [ Ficowgoion | (pOSitions 3-5) help you keep your specifications in order. These numbers are %
] [Eed ot frg : e : ; =y
o keyed in the source program. Positions 75-80 identify your program. s
Filename Fauence - G
Line w e N;m:;:;s Acea % . Storate tndex File
N o e o é Overflow tudicator| O Condition
> Ofc H ‘Zi‘j:;m xle Koy Fotd | £ Contmuation Lines
£ g by a g ] Suirting | ¥ >
2 = o || fi g Location |W Option Entey 2
i 4 b|6iiva g muu\\z rapgliejiziialied 20 21 22 23 3013 3B 39, 41 42 43 44 45 4/ 48 44 50 51 52 53545556575359.9‘9131 &4 6616768 69
ofe] FTRAMS | ‘ AT : “T
oPLPREPORT L0l T g ]
uJa» F { i T» ! T J’> i ; l ; ] ) # 1
als Floi [ Y i M] ’ ! | } J f , [ I
RPG INPUT SPECIFICATIONS GX215094 UM/050"

IBM Prated m U.S A
— S e - . . - . : - - e 516077 78 19 80
E,‘N"T\Tpan saction Register l Ky Grapioe [ o 1 R

I o 1 Poson [l OTAAGTE b
> & . . b -4 I Paye ¢Q of o E
Progamomer ?‘Clhrn Doe/ l!)w J/.IO/_ _ ; astroe tion | Koy i § f 1 i T r J E [ J . et tication [T[R]MB - @
I

—

Record Identification Codes Field
e —— — Freld Location
1 i 9 3 [ndicators

A

-

—

Srarker Setect
PBL A

L Filename Freld Name
Leta
"los [Minus| or

Blank

Pagitign Positidrs Pasiticn From To

w
5
8
:
2
2
3

Recor e 1de
et
CRID
Character
ot (N1
Gz
Character
Not [N

[ 2E40]
Character

z
3
£
z

Form Tvi v

:Decimaf Positons
Controt Levet (1.1 L5F
Fietd Hecird Refation,

o [AITRANS T ‘ oo L TR T

Input specifications describe the input records. The input file is ~17 5116 - ;’EﬁEﬂMO 4B T
named first. The name entered must be the same as the name given "37 ’3; D.EESCY T T |
to the input file on the File Description Specification form. Fields §313 | 37 QT')A ‘ B 1l T !
on the input records are then described. Most of the information 22 4 PR}I‘C_E“

for describing fields is taken from the record layout form. The I o
record contains five fields, all of which are needed for output. Therefore, o
all five fields are described, starting one line below the file name. Field Py 1, :
description entries include field location, field name, and decimal position, 1‘ Nt T N ot
which indicates type of data {alphameric or numeric). Any field to be used it
in arithmetic operations or edited must be numeric. The output shows that i |

three fields are edited. Thus, three fields have an entry in position 52 to R
indicate numeric fields. SEEE

o
e

&
3
ey
S
&
3

|58 60y v fes wafrn 1 [07 salon roizi Te PR R

3122 23 2440 12687 ] 8 29 a0 a1 135 36 37 38 ¢ 1[44 A5 46 &7)an a0 0w
o T

4 ][] 1] T Sy SRR Iea

i

'
|

———

'The Record ldentifying Indicator (entry 01 in positions 19 and 20) is needed to get correct
output. It wili be explained later under Job 5 (STOKST): Using Record Identifying Indicators
to Process Different Record Types.
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e o i }l ; : | ‘ b f P ] ‘

2 1o HEN . . . . o '
T . . 1 | Output specifications describe how an output record will look. The output file is ;
SRER named first. D is entered in position 15 to indicate a detail line {one printed for i
Vsl 1o . every record read). A 1 in position 18 specifies single spacing. All fields to be ’ P |
el o printed are now listed, one per line, starting one line below entries describing the i } ‘
el fol 1L s k
1o entire line. End Position, taken from the printer spacing chart, is given for each I 1
118l 1o field. Again, according to the printer spacing chart, three fields are to be edited.
et ; . i
1o {0 DATE needs slashes (edit code Y), QTY must be zero suppressed (edit code Z),and R . i | |

. . . . P!

R PRICE must be zero suppressed and punctuated with decimals (edit code 3). Edit bt

0 - . . . S !

RERE 1+ | code 3 was chosen for the PRICE field instead of edit code 2 because PRICE, being .

LT ] 8 5-position field with two decimals {(xxx.xx), needs no commas. ! 1
- -} —— - T *

o B I n n n H T i
e T L

° L] | HEEER L1 bl EEENEEE RN
2L AL O B4 89 (9 99 59 v9 FG Z9 19 09 65 8S LG Y5 SS ¥5 £S £S5 1S 05 6% HY (P GV SP pb £¥ v iy Op 6F AL L§ A0 6F v T€ 2F L W 62 BT (T A2 G7 v Ce 20 ML 07 6L 8L LE 91 S vL EL S re oy L 4NN}

! The Record Identifying tndicator {entry 01 in positions 24 and 25) is needed to get correct
output. it will be explained later under Job 5 (STOKST): Using Record Identifying Indicators
to Process Different Record Types.
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Writing Specifications for Calculation Operations

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

Program Cycle Operations

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

START

A4

Perform detail Perform detail
calculations. output operations.

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

LS
O

Read a record.

> Tovels” o

Vo4
A

2

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



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:
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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.
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DESCRIBING TYPE OF OPERATION

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

ADD ({(add)
SUB (subtract)
MULT (multiply)

DIV (divide)

DESCRIBING DATA TO BE USED

After you have specified the type of operation, you must identify the data to be
used. |f 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 18-27 (Factor 1)
and 33-42 (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 alphameric, but for now we will discuss
only numeric constants. The rules for using numeric constants are as follows:

+ Constants can be up to ten numeric digits (0-9).
+ 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 (4.12).

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

« Constants cannot contain blanks.



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:

Hesubting
Result Fietd

frdicatiny

Arishmerie

Factor 1 Operation Factor 2 SR 2o, Comnients
Compare

oh<a 2

Name fLength
ﬂva 19 20 21 22 23 24 25 28 #7829 30 1 12133 34 35 36 37 38 39 40 41 42 Add a constant 1 to COUNT at detail calcula-

a3 44 44 46 47 4n

Ul HLD‘L } ClouMmT COUNT — tion time, thus providing a count of the records
! ‘¥ ; L processed.
P i
. MU,L T 3.1 ™ Calculate the circumference of a circle by multi-
: o : plying diameter by the constant 3.14159.
. RTY prv| | |13
! ‘ ‘ ' Convert a units quantity to a dozens quantity
f * T by dividing QTY by constant 12.
I 0 chp s e f=y 1
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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 gives instructions to
the computer to put the appropriate constant in that location at the beginning

of job execution.

When you enter the fields in Factor 1 and Factor 2, be sure to consider their
order because the specified operation may have an affect on the result:

ADD

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

SUBTRACT

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

T T T e T *"—H“( e o
‘ T -
Factor Qperation Factor 2 Factor } Qpetation Factor 2
N Nt { Dot t
_7L_‘_81920 2 23 23 24 2 26 27 1“[?9[‘0 v'Y>»’3334362'!6373833404| 42, 4,':4 A lv—i 18 19 20 23 22 23 24 24 26 27 . "-H 1 I33 34 35 36 37 38 39 40 41 -171."1\T»1‘v R R L1
ny [ po0 T I TTrorAmr TOTAL | [ [ T18U8 IDEpVdT [T DIFF -
42 DD | AWTA L LT or AT PEpUCT | | [svB TOTAH | loIFF
L1 o al | A HERR i
TTTTUITH mRsSRESE T SRRE i
Either line adds the two amount The order of factor 1 and factor 2 in sub-
fields. The order of the fields makes tract operations is important. The bottom
no difference in addition. line would not produce the desired result.
MULTIPLY DIVIDE
Factor 1 is multiplied by Factor 2 and Factgr ! fs diwded. by Factor 2 aer the
the product placed in the Result Field. quotient is placed in the Result Fieid.
Factor 2 cannot be zero.
7H»‘m HT It o Rusalt Fw\:l
4 b - pu e
Factor 1 Operation Factar 2 Factor 1 Operation Factor 2 (
3 Naine L
/18 18 20 1 29 2524’1_2_75 2) 1x'zu 10 31 37§30 3435 36 37 38 39 4G 41 nz::[m 4 A ar e R 20 2% 22 23 24 25 26 27 {0 v g ,v‘: 33 34 35 36 27 38 38 40 41 42f4. 14 4“'4.7‘4‘4'4‘, 49
R MuLT RATE | [T TI6GRSPAY QT Y] DIV 1«%1# il 1 pozEN |
! MULT HoluRlS GRSPAY) 1. | APy QIY [T bozey |
j RERRAERERENR N . i 11 AR ARNNNERE
1 ! T T I I

Either line multiplies the hours and rate
to obtain the gross pay. The order of
the fields makes no difference in multi-
plication.

The order of the fields in divide
operations is important. The bottom
line will not convert a units quantity
to dozens.
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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 43-48 (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 already defined on the
Calculation Specifications form is to be replaced with a new value.
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If you name a new field, you must specify field length (positions 49-51) and
dacimal position {position 52) so the compiler can assign adequate storage for

the new field:

RPG INPUT SPECIFICATIONS RPG INPUT SPECIFICATIONS
IBM l
i T T s fre e R ! A [ Grme . T T T e N .

el SR OL | | Sy SO I I R e[
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oo 3 £ Bl faalarfazla fas as a6 #v) 0 o 0 sy - 09 S R L S o S R R E R 36 i sing
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S o 2B DESC 1 ] 6 ag DESC |

. QL QTY ; o R 2seeTY |
ol L1 s sdacosT : 10y 111 k8 . 3dacost
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RPG CALCULATION SPECIFICATIONS

T Gt Fluctio Nome
e d

}

[

Rusuit Fiely

Facter © Qperation Fastor 2

Naime

% Decimal Pusitions

38 19 2030 22 2d 3428 26 ¥r{08 09 3u i 30|3p

ey

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.

RPG CALCULATION SPECIFICATIONS

Card Electro Numbe.
Keying Graphic

Iastruction

Key

Resuit Field

Operation

& Decimal Positions |

28 28 30 31 22]23-34 43 44 A5 48 47 48 |4 80 81

2031 30 2324 28 38 1 34 3708 W 40 & .
ﬁll‘llllm ariiasr il rolral 1118

Q|

The result field TOTAL 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.
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Result Field Length

When you name a result field, make sure you specify one large enough to hold
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 would occur many times in your program, as in a running
total, you would probably need a result field length larger than 4. It is up to
you to determine the largest field iength needed; failure to specify a large
enough resuit fieid 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
fieid 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
alphameric) as well as decimal position. If the result field is not specified as
numeric by an entry in position 52, the compiler will not provide instructions
for the calculation operation.

Half-Adjusting Results (Rounding)
in RPG I, 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.
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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:

Resultin
Indicators Result Froid ‘ L;Ll I» g
dicators

Arthmetic
Plus &Inus] Zvia
Compare
<312
LookuptFactor 2)is

Ang And Factar 1 Operation Factor 2

Name

Haif Adjust (H}

&

Decimal Positions,

Hgh | Low ] Equal
54 05368 68 59160 61 62 63 b4
T TT

~ Not
& Not

101 /[38 9 20 2% 23 33 24 25 28 27400 00 30 51 10]43 34 95 36 3) 38 38 AD 41 42143 44 4n 4 4/ s }eg 50 &1)no

CPRIECIET TTTT MU Ige TTTTTTIDZSIm

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

]

74,98 < Assumed value of PRICE.
x .06 = Constant representing 6% discount rate.

4.4988 -—- Result which must be half-adjusted to 2 places.
1 -<— 1is added to 9 because 8 is greater than 4.

45088 —— Slashed digits are dropped since only two decimal positions
are required.



JOB 2 (TRNREG): DOING SIMPLE CALCULATIONS

Job Definition

Print a report listing all sales transactions for a week. This report is similar to
the report created in Job 1. The only difference is the addition of the last
column on the report which 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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Job Requirements

Input:

of the input records is shown on this record layout form:

Transaction | ltem
Numbey-

Date

i

ltem
Description

Output: A printed transaction register:

Sales transaction file consisting of 96-character records. The format
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Job Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS LX215092 UMI050"

IBM Prec o U S.A
International Business Machines Corporation

rosem Trgnsaction Reqgrister . anhic Card Eleetro Number 12 S S RN
v John Doe [ sft0f-=| Wit [ie | g . TRWRER

Contro! Specifications

wle ¢ Number 1
Size to §|Sizeto '3 3 Of Print Reserved
Line §Comwe gg Exacute S 3 € Positions
= %2 § LR The same files are used for Job 1. Therefore,
5 b3 i ) L .
< gi % ¢ |3 the File Description entries are the same.
3 4 5[617 B gl@ff12 13 14l15]16]17 18{19
T 1
File Description Specifications
F Fite Yype Mode of Processing Fele Addition/Unorrered
File Designation Lengih of Key Fietd o = Extent Exit [ Number of Tracks |
ot Record Address Field S for DAM far Cyhnder OverHow
End of File N . far Cyhinder Overflow |
w Record Address Type . B lame o fumber of Exterts
Filename Sequence Fyou 5T , Device SL’)V(:‘::“L H Label Exit T
Fils Format Organization W Rewing
Line « evor Additional Aren | % . Storage tndex [ |
8 5 Overtiow tndicator| S Coniinn
3 el Block Resord § 20 I Ut
- S Length Key Field | 2 Gt vmatan Lines 2 fm et
€ g 2t e 5 9 Length | Starting | 2 > 3 !
. 2 jw|2f& 3 Location | x Gt Entry < z |
3 8 slel7 8 9 101 121314 hislis]17f 18119120 21 22 23824 7% 26 27|28 35 38 37 3830 6142 a8 49 50 51 62 |83] 54 65 u6 57 58 59 [80 B1 62 63 64 65 ]eu|arlon walrol 7?‘73 4]
A TT T FT 1] | T . N ! T
o |F7IRIANS | | ZIA i L e e Db ] ‘
-1 A L -4 O B L T O I L0 B : I O I - 4.
o [FlREPORT] | 10 e i \ |
i ! e + ! DR IREEE = BN
ofsf |¢ | i : I ! ! i |
B4t L e A ot - R N : ¥
RPG INPUT SPECIFICATIONS
i - . S I L
i action RegisTer [ v Towe T e .. ga.
Picayeammer Jobﬂ Doe }70‘,“. 1710 - fmtiueton r Kiy P o
Lt Jonn SJoE. ! ! L
B T S
I E Record ldentification Codus , ; l b ;
%,: X - , wel Lot | ; , o, |
: o i £ I
8 T oo L e F
Line Filename ‘% z 3: E C: Foboean B ;
= R Posstion 2| Postion il Poson From fo 15 . .
p HE B N E : HEE : :
5 E3 i : H il H i
e OfR Z E‘ z etz = i
N[o
s s s s o annar i hahs be oo pE cofar 22 23 20 2617128 2 30 1t 33| 4138 36 17 38 40{i ezl [aq ay an 4| £ LEIRIL AN 1 n5a CENE ‘}V' I
T T r T T g - T T
SRaG BRANRE"E BREREE L o R
L T UL eare ]
| N B SEOUN N O Y . e ; . J.
o, : Mg . 1. '7 1 ITEMNO. j P
70{14" b . o L1 B L] . A ]:3 3 ‘Q, DESC . .
o5, |1 ! ¢
o U S O - Loy N S .33 370QTY . ; .
CEL 38 4LUPRICE
o b Ay - - 0 OO S < : :
o 71| i
b L VI 54 - SRR . . R
08! |1 B 1 ]
bt ] . - - bt e - T ' -
ol |1 ! :
S e K + + Fld
tol| |1 Tt ‘
iy . i i F——
LIRED
it Py
e Input specifications are the same as for Job 1 ] . ot o
S because the same input file is used. . [
el T -
. . - i
sl |1
BR SN S VU A A 1 A A Ay Ll
1 1 ! i 1 |
F1 1712 [T S R T T NN S iy bl ‘
7| |1 } !
18 I * |
SR bl ‘ ; L b b ]
19 |T I I
— 44 bt . ] d — -
2/0f |T i “ i |
1 '
I . - et
I
1 !
s - -~ -
I i
1l ; L — i -
b
I L1 e a I i
Z( 2 0L 69 BI £9 99 S9 ¥9 €9 29 19 09 65 BS (S 9G S5 S £5 26 (G 05 b¥ 8 (¥ 9¥ Sb by TP It (b Op BL BF (f 9F Of ®T OT ZE LF O RC BZ (4 90 50 B0 T0 A0 L0 07 kL s o [ : v

RPG Il Programming Language 51
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Writing Specifications for Indicators

So far you have learned how to use an RPG |l 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.

You must know how program cycle operations affect indicators in order to
use indicators correctly. 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 [ ON ITEM DESCRIPTION QUANTITY UNIT SALES
DATE NO PRICE AMOUNT
1/23/ - 413010 CHOD1 BOX 100A FLUSH 10 4490 49.00
412146 (H148 BREAKER 15A 100 .89 89.00

41116 1500 TWIN SOCKET B 500 lel2 560,00

698400

1/24/ - 503029 MUTOR 1/2 HP 60 CYC 2 146478 293.56
327802 TERMINAL CLIP 100 Sel2 512.00

326013 TERMINAL BAR 100 4el2 412.00

atll21l 1506 SOCKT ADAPT BRN 400 19 76.00

412997 CH173 BREAKER 3UA 60 1e15 69.00

413288 CH176 BREAKER 60A 40 1«15 46.00

411174 C1S1 SIL SWITCH BRN 200 lelb 232.00
413090 CHOOS BR BOX 1504 10 4e98 49480

718326 FLBO3 FUSt 15a 200 32 64.00

19754436
1727/ -- 321071 2-SPEED SAW L 2844 28.44
3257181 SATIN-CUT DADU SET i 39.50 39.50

412146 CH143 BREAKER 15A 59 -89 44.50
573022 6-VOLT POWER BATTERY 2 1445 28.90

141434

WEEKLY TOTAL 29593.70

- —

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

Figure 11. Printed Report

RPG {1 Programming Language
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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 (L1 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 leve!l indicator in positions 59 and 60 next to an input field specified
on the Input Specifications form determines when totals shouid be calculated
and printed. This input field is called a control field. Whenever the contents of
the control field changes, a control break occurs. A control break turns on the
control level indicator assigned to the control field and all lower control level
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, L1 and L2 are turned. on. This allows control

over several levels of totals and subtotals. Examples are daily, weel§ly, 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.
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Control level indicators are specified at
tions are to be done. They are used at

to tell the compiler when total opera-
to tell which operations are total

calculations. They are used with a T in position 15 at @ to tell which lines are

total fines.
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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 than 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 total operations can be performed. Control level indicators
remain on through the detail calculations and output processing of the record
that caused the control break. They are then set off before the next record is

read. START

a4

Perform detail Perform detail
calculations. output operations.

Move data from record selected at

beginning of cycle into processing area.

Q Set off control level indicators.

Program Read a record.

Cycle O

Perform total output operations. m

... , Change in
Performtotal = control field?
~ calculations Yes, set on

~ control level
indicators.

Figure 12. Program Cycle Operations for the Control Level Indicators



Detail operations for the record that caused the control break are done only
after total operations for previous records. The control leve! indicator assigned
to the field that caused the control break remains on so that the first record of
the group may 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 1l Specifications

To specify a field as a control field, you assign a control level indicator (L1-L9)
to an input field in positions 59-60 on the Input Specifications form:

NPUT SPECIFICATIONS o U\M o0
1 ‘ ' 1 B0
! : b ! P
! . v . i
i 1
,(, ,’i; —— ! Pkt Lotation Frewd
s § Indicators
e b E R A L1, assigned on the same specification line
2 . = B4 .
§ £ I S 5 . as the date field, tells the system to use
Postion | BWE From To 5 o & © Mo .
: HEa 5 g 1 o DATE as the control field.
3| 1815 & & ¥
1|35 38 37 38| fatle fad]s 1aa A5 a6 A7 1\ t . [2‘* o 53 &al B3 64 B &7 BB Tt T2 72 e
i T { i T ‘ ] t T
‘l .' I 4 . L N b +- Loy e S
e 1 GPDATE L1 j o |
[ = H ok . b i Vo |
% o i i . i

To specify which operations are total operations, you assign the same control
level indicator in positions 7-8 on the Calculation Specifications form and in
positions 24-25, 27-28, or 30-31 on the Output Specifications form. On the
Output Specifications form, you must also enter a T in position 15.
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records are total records.
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specified to tell the system when to do the
operation. The output operation described

Every tota!l record

06 and 07 is done only when L1 is on.




You can specify up to three different indicators on a line on the Qutput
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.

RPG OuUTPUT SPECIFICATIONS Gx21 9090 Lntionor |

Printed n U S.A

- R T T T T G toees e Vo2 5 76 77 78 79 80
Grapte “ard Electro Number b !
Koy, o
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A control level indicator specified on the same line as the field name
indicates that the field should be written only when the control level indi-
cator is on. Indicator L1 will be on at detail output time only for the first
record of each group. This record is the same record which caused the
control break and allowed the total operations for the previous group to
take place. DATE will print only on the first detail line of each group.
However, a control level indicator specified on the same specification line
as the line type entry in position-15 @ indicates that the entire line
should be written when the control level indicator is on.

Using the Blank-After Specification

In RPG Il, you can set fields in storage to blanks (in the case of alphameric
fields) or zeros (in the case of numeric 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. It
allows you to use the same field over and over for accumulating and printing
totals. For example, you couid 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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JOB 3 (TRNREG): USING CONTROL LEVEL INDICATORS TO CALCULATE
AND PRINT TOTALS

Job Definition

Print a weekly sales transaction report that lists ail daily transactions and gives
the total sales for each day. This report is similar to the reports produced in
Jobs 1 and 2. All items sold each day are listed. 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 total sales amount for a day
is printed after all transactions for that day have been recorded.



Job Requirements

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:

. ._«_,f,{ Tl ro S —
Transaction | ltem Item Unit
Date Number Description Quamtity Price.
1
1{2[3Ta s s {7 s 9 ] e 3fu]isTieTrr{ia 1o [20] 2] 22] 22456 2] 282930 31 [32 |38 [ [ 3636 37 |38 3 4"[[23@ a5[ag]ar]as

Two decimal positions

Processing:
« Multiply quantity times unit price to find sales amount.

» Find total of all item sales per day.

Output: A printed transaction register:

Ly 7723/ - 413010 CHOOL BOX 100A FLUSH 10 4.90 49.00

Group 412146 CHl48 RREAKER 154 100 .89 89.00

- “ 5 1500 TWIN SOCKET B 500 1e12 560.00
indication ti

698.00

1726/ -~ 903079 MUTOR 1/2 HP 60 CvC 2 146478 293.56

317802 TERMINAL CLIP 100 5.12 512400

326917 TERMINAL BAR 100 4.12 412.00

allt2l 1506 SOCKT ADAPT BRN 400 .19 76.00

412937 CH173 BREAKER 394 60 lelS5 69.00

413088 CH1T6 BRCAKER 6UA 40 lels 46400

411174 C151 SIL SWITCH BRN 200 1e16 232.00

413990 CHOO5 BR bBOX 1504 10 4.98 49.8U

718326 FCBO3 FUSE 154 200 .32 64400

1,754436

This printer spacing chart shows how the report is formatted:

b bifzjaizizi212(2|21212|3]3[3|3i3!313|3|3[5{4|e|4[e/a|4 a]alala|5)s|s13]|8[s5|s|s|s|5)s|sls|e]6|6!a|eis|a]|7]7ir|2]7ir}riv|2|> 9|99
""-'ul2““1-,ul2!05.7l'0\2!‘567..0\l“"‘7.!0|2!65(7'90|2!4!(7"0\2““1!90\!“' T|e{s{0]1]2]3
1
2 ;
3
4 |
s t
[} . '
4 + \‘YL JL 1{’ 2 <,
s 7 E TEMIA (1/ 1t 344 [ ( NTHITIY . (A7 A4 L) SN
[ < 3 + Ligde
4 ) 4- iy
10 | N .
1 j
T Y
12 = JRLAZHSER cie aal s w2 AHREY
13 4 h d \
4 "q
14 EINLYLE s, 4 4 18 E adltoral. *
AN 1
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Job Specifications
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Input fields are described as before. In this job, totals must be B

I

I

I

I
1 ;f: T
oo |2
O?7 I B ; :
n .H | -
0 ?’J ’ 1
,10‘1 1| | accumulated and printed. You know that totals must be printed
i 1| | whenever a record with a different date field is read. The date
v’ 1 field determines when total operations should be done. The date
1441 4 field is the control field and must be specified as such. This is
N“L;l done by the L1 entry in positions 59-60.
S N T -

Indicators |

To
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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:

M RPG OuUTPUT SPECIFICATIONS ox21 ;msm) s}/;Mfoso'

Froms Grapr i PO T Gt Mo ‘[7 rlb 76T77 78 19 80
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Program Cycle Operations

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

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

START

ad

Perform heading

operations.
Perform detail Perform detail
calculations. output operations,

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

Q level indicators.

Read a record.

P oy >

Perform total output operations. m

Perform total Change in control

calculations, field? Yes, set
on control level
indicators.

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

Figure 13. Program Cycle Operations for 1P Indicators
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RPG Il 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 45-70 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.

SIS s |4 uw\, s b Lo bx :
< Fiekd Name g ST T LTy
Yes ! Niv i AR Ko i bt
End No Yes ! K S N S
. g Position _No | [ { 4 im
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P on the same line as a constant.
i . .
uer W — Invalid constant. The last character in the constant
Ll L I 1 A must be followed by an apostrophe.
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[ ‘, l ; £ R/ i Valid constant. Although the constant is specified
\ i L . . .
,D‘H:I L‘YTRHNSH CTI ONR EéI‘SvT‘ R, e correctly, it will be unreadable when printed
b | % i b because no spaces were left between words.
[ ‘ . |
S [ J
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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:
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Heading lines should be specified first on the OQutput 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 1P 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 il:

» Overflow—Lines that remain to be printed after a page is fuil.

» Overflow handling—Advancing forms to a new page after the last line has
been printed on the current page.

« Overflow line-The last line to be printed on a page.

» Overflow page-The new page to be printed when overflow occurs.
~ |
e
P, .
Ace Oogy ]

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

Overflow occurs
when the overflow
line is printed.

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



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.

Printing always begins on line 06 (assuming the operator positions the first
page properly) and ends with line 60. Overflow occurs after line 60 is printed;
that is, forms advance to line 06 of a new page.

When overflow is handled automatically, heading lines can be printed on the
first page if 1P is used. No instructions are provided, however, to print

headings on overflow pages. Heading lines are considered to be detail lines

and will print on each detail cycle 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:
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Assign an overflow indicator to the printer at @ then use it on the Output Specifi-
cations form at @ to show which operations must be done when overflfow 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 detail time when a detail
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.

START

: Perform heading

operations.
Perform detail
s output operations.

. Perform detail If overflow line
- calcuiations. has been
reached, set on
2 iy overflow
Move data from record selected at indicator.
beginning of cycle into processing area.

Set off control
level indicators.

Overflow indicator on? Yes, O
do overflow operations and i
set overflotu‘ |‘rf‘q|vcator off. Read a record.

< S o

Perform total output operations. m
If overflow line has been reached,

set on overflow indicator.

: Perfo:m total i Change in control
" calculations. A field? Yes, set

: ' on control level
indicators,

Figure 14. Program Cycle Operations for Overflow Indicators
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RPG 1l Specifications

There are eight overflow indicators: OA through OG and OV. You can enter
any one of these indicators in positions 33-34 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 19-20
on the Output Specifications form.
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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 &
heading line conditioned by the overflow indicator. If you forget, forms will not
advance when overflow occurs.

Using Spacing with Overfliow

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 spacing after
printing.
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Figure 15. Spacing after Printing
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Using Overflow and 1P Indicators Together

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

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

RPG OuTPUT SPECIFICATIONS o
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1|7 [0} 1

18| lo ; Space and skip entries are not necessary in the OR line. The entries in the line preceding the

1o |o ; OR line atso apply to the OR line.
R, ———————

LAST RECORD (LR) INDICATOR

The last record (LR) indicator is associated with end-of-job procedures. The
program uses LR to indicate that the last data record has been read and that
end-of-job 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-job instructicns. If
you use LR, you are indicating that certain operations, such as printing a total
count of all records read, must be done after ail input records are processed.
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Program Cycle Operations

Figure 16 shows the operations in the program cycle associated with the last
record indicator. RPG Il 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 of the files have been processed, the
program sets on all control level indicators L1-19. It also sets on the LR
indicator to indicate that all records have been processed. All total operations
{those conditioned by LR and L1-19) are performed. After total operations
have been done, the program checks to see if LR is on. If it is, processing

stops. START

Q4

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

Perform detaii

Move data from record selected at
beginning of cycle into processing area. .
i ‘ Set off control

Q level indicators.
Overflow indicator on? Yes, do O
overflow operations and set

overflow indicator off.
. . Read a record.

Program
LR indicator on? Yes, end Last record? Yes, set on
of job.has been reached. control level and LR

indicators and perform

g total calculations.

Perform total output operations, u
If overflow line has been reached,

set on overfiow indicator.

Perform total
calcuiations.

Change in control
field? Yes, set
on control level
indicators.

Figure 16. Program Cycle Operations for Last Record (LR} Indicator
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RPG Il 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:
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The LR indicator is specified at @ 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.
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JOB 4 (TRNREG): USING FIRST PAGE, OVERFLOW, AND LAST RECORD
INDICATORS TO PRINT HEADINGS AND TOTALS

Job 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 Job 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 all transactions for 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.

Job Requirements

Input:  Sales 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:

Transaction | tgm Ttem Unit
Date Number Description Quertity | Price

el STaTETe [T T TS T T [l s i i T eTaiT s o 3]s sl s

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.

RPG Il Programming Language
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Output: A printed transaction register:

TRANSACTION REGISTER

TRANSACTION ITEM DESCRIPTION QUANTITY INIT SALES
DATE NO PRICE AMOUNT
1/23/ - 413010 CHOO1l BUX 100A FLUSH 10 430 49.00
412146 CH148 BREAKER 15A 100 «89 89.00
411116 1500 TwWIN SOCKET B8 500 lel2 560.00
698.00
1/24/ -- 503029 MOTOR 1/2 HP 60 CYC 2 14678 293.56
327802 TERMINAL CLIP 100 5«12 512.00

326013 TERMINAL BAR 100

1/27/ - 321071 2-SPEED SAW 1 28e44 28.44
325781 SATIN-CUT DADO SET 1 39450 39.50

412146 CH143 BREAKER 15A 59 «89 44.50

573022 6-VOLT POWER BATTERY 2 14045 28.90

141,34

WEEKLY TOTAL 2¢4593.70

This printer spacing chart shows how the report is formatted:

|1|1lIzzzz222222!!S!!!3!!!Ql“‘-“4455555555556.5666666‘7777777777|lllalolll9”’
05070’012!45.7.9012345(7.’012!056709012305.7.'012!4567.)012!!‘507.9012“5%7..0123
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JOB SPECIFICATIONS

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS A Lt
T A R

B . S T TR R T O TN i B o

File Descript| The only new entry here is the OV indicator. Headings are
to be printed at the top of every page. Overflow must be
controlled in order to specify exactly where headings are to

Filo Type

Mude of Processing
LrEuth of Koy Fight o

PR, of Bscoed Addrees £ ) . i - )
- print. The overflow indicator is, therefore, assigned to the
Filename seduence . . R X
File Fovmat printer file to tell the compiler that it should not handle
b | overflow automatically.
g
t
4 4 5:; /8 J‘(\\‘VZ\JVG
ol2l ||TRlAwS] T
os) IFIREPORT. |
ol Te 11T

TXZ1 9094 M a5y°
Pinned 115 A

]

@2 v TRMREG

o Transac?‘/on f?eg/sfer
wJohrn Doe v ///O/—‘

I Freld
Loadicators
T ¢ icatar
@ 2T
s 2
L Filename A o
P s B !
Position To i 288 R T
o5 it
& 2
fins kg

4 RN S5 S (RO -2 A% P S 13 ¥
1 ; T o {

] THEN

k- . ‘ B s

}..

GX21 9003 UM 050"

o F'al;sécf/‘o‘f;mﬁ ister. o L L e o
STy (e @3 . TRMAEG)

Indicators

' ’ o st F Lines 01 and 02 are the same as

: | for Job 3. Line 03, conditioned

Operation §

control break occurs. Once daily

4j| sales have been accumulated for

il agroup (L1 ison), daily total can
be added to the field WEEKTO
used for accumulating weekly total.
4 (Weekly total could also have been
f7]] obtained by adding EXTCST to
WEEKTO for every record read.)

by L1, will be done only when a

T

.
: m}ﬁ{i}

=
Ll oK
P

e
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RPG OUTPUT SPECIFICATIONS RN 0w 00
IBM ... ot

X ﬁ : Do 17000 T T canrtomn e | ) , 1 16 17 18 79 8O
oo T L T L g e TRMRER

O mém e Output Indicators Pl R ‘ . }Y

§ :; Field Name |f “v“‘ , A"" ﬁ v
Lo Foename ‘%5’%- I ’ e Po ILK ‘

H ES E‘IT . o [ oa bl 1
i ota A ﬁ o] § z “aUTO Constant or Edit Word
ALNID 78 9 N0 1112 03 14 b 6 17 W 1Y 20 91 20 25 04
Te o e |esde (381 i f3% 33 34 35 36 37 2 6k ha s b G BE B8 60 BT b2 b3 bd b m‘vm 8 'm JOPEE AR
" [oREPORT D T
e ST S S T T SN
ool HE | 59 TRANSACTION = REEISTER’
HooH
Rl B "TRANSACTION ITEMm’
e 4 U "DESCRIPTION'
S Nige " \QUANTITY  UNIT' =
el i : - - ,,\‘S.Q.LLESE). A |
oo IRRE: ‘ o A
Sl HE \H agfloare o
el  H: , | 94 |\PRICE } AMOUNT '
R R =4“ o
IR ARREENSRIA L) DATEL LI g 1 H* ﬁ% J{*Wl 4
,M:Oﬁ BERN EN H TT TJTtI; IHH,.
SPECIFICATIONS GX219090  UM.0L0"

Prnted in U S A

e e 12 /5 6 77 78 19 80
| Cuu!EIuleuNumhm-’ L e 78 19 B

| sl L TRINRE B

Line Eilenanis

L’ v" i Constant or Fdit Word
2 :'::..-E 12 4 4w 6 7 B 9 101117 121415 16 17 1819 20 21 22 22 29 *

ERCELE L3 RN RINNE] 1L i ; v o [2:35 34 45 0 3y 2 017 A 801 b e 0 56 19 0 6162 6 B U Ut 6T 18 o
T o T ;n gggn T 32N |
o SRR ‘ SRR |
)} o] ‘ ! n . CLd &__ S X , | |
o ol a5 ke |

n.n 0 ol !‘ ! ‘ i% y ‘ ! } o i an ’

! : P Pt

- o ! ’I i : - r ‘ I “ ,,,,,,,, Lo }

N ‘ L ] . Lo

SO == ‘ i N RN
:7;/' O o . , “ { !‘:. _ { L ; } ‘ ;
om o fol “NOEN : . SRR |

S 8 [muiie ‘\WEEKLY TOTAL’ |
torlel o | WEERT) SR :
Do v L |
v o Six different lines are to be printed, so six are described. The three heading lines should be
voeojol printed either when 1P is on (first page) or when OV is on (overflow has occurred and forms
Tl ol | L have advanced). Thus, each heading is conditioned by 1P and OV used in an OR relationship.
‘i%"‘; Ol T 1+ Notice the first heading line has the skip specification. This must be made before forms will
e 'l 1] advance.

1l ot ! i

1's lo ! i .

. o The weekly total is printed only once on the report, after all records have been processed. It

is conditioned by LR. A constant is specified for this total record so the words WEEKLY
TOTAL will print as indicated on the printer spacing chart.
N
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RECORD IDENTIFYING INDICATORS

In the jobs 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 jobs, often data files will not contain records of all the same
type. Files often contain many types of records with different fields and
different information. When using different record types in a job, 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.
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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 operations are not performed for any one record type; they are done after
a certain number of records are processed.

START

Q4

Perform heading
operations.
Perform detail
output operations.
. If overflow line
,_,9?'9“'?__"0["' ) 1 has been reached,
set on overflow
indicator.

Perform detail

Move data from record selected at S el
beginning of cycle into processing area. Set off controi
R ) level indicatars.

Q ' Set off recard identifying
, b, - indicators.
Overflow indicator on? Yes, do O

overflow operations and set
overflow indicator off.

Read a record.
Program

Cycle 'O

A R RTINS

i.R indicator on? Yes, end of

job has been reached Last record? Yes, set on

control level and LR
indicators and perform
total calculations.

Perform total output operations. S :
If overflow line has been reached, R :

set on overflow indicator. Set on record
g identifying indicator.

Change in contral
field? Yes, set
on control level
. indicators.

Perform total
calculations

Figure 17. Program Cycle Operations for Record Identifying Indicators



RPG Il Specifications

These are the RPG Il specifications you must make when using different record
types and record identifying indicators:

RPG INPUT SPECIFICATIONS GX71 0088 U 050"

- ,[ e e P 1 L] /5 46 /7 8 09 RO
s I o« Inct, mber - z

o o T Kepng ~ Granhic i { Card Bieeteo Number T Prosgran [ ‘ | 1 1

Ot 1 Instruction Key l L o { | J‘ lnlr”‘l\"(,w‘vv‘ i 1 i

L.

2 Record ldentification Codes Fietd
z Field Location i
- " 5 Indicators
: — 3 :
“ g g K
Linw Filename 2 3 21 Field Name k- T
H B 3 é 8 3 s
z z g 434 To |z bt g | i Minug or
- I3 i clg i 3 x o
: $ g 5 : g T G
; ; 5 @
= 8 & S & 3 [
34 SOA G Ny a1 SUNIORIY -] 1 ' 59 800 1 . (63 6al o 6Y s8] s BY 72'-7.@._??
T T T T T T 1 T Y T o T T §
oy (x| | ] P Pl P | 1 ‘ :
P f vy [ g [T R i .,‘« Cer ot
of2! 1| v . : i |
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S v % vt [ o] . R TS S #h
04 I o L |
- boeed o ' i = - . E
0 T5 L8 ‘ i ’T
}, : ‘ pborg ! o 1 I
a6 I H [
et b 3

RPG CALCULATION SPECIFICATIONS oo umosy

S S B - ITRNT I T
T " y o2 75{ /9 78 i t
Progr T Keyng Graphic [ Card Frectro Number | ; { Iﬁ] ’ brogrn 1 l L T
e - — — S o - age o : .
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Fesulting

Result Field
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D 3 " Ardthmetic
2 s G 5l N
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34 o[y al@holhaisafslie)is J7 79 30 31 a0 PAE BA K36 8% a8 48 an s ap] a0 4a an a6 4 anlae so 51 %] 3 G £ ) T (N R L RS A R NV
; , : - : o T i T T
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- e - T e T 1 75 76 7718 79 8O
Program Keying Graphic 1o Cartd Erectrn Numoe , J T ’ prigam \, ‘ l { [ I 1
T o - g 5 N !
Programmer Date l nstruction Key ( l Lol meanteanon || R
&
&{Spac : _ SO T s Bt | : [ -1 -
O g Space]  Skip Output Indicators i "> | Commas Zemo Balances Ly op |t TX Hemowe |
< i NERCRER Lo Plus un |
Y o i ; e
i L N Yoo = oA ] ‘ Yo b |
% | [ BN [ bt L
EHE ; NG : ! v AR i
Line Filename 3 Z End [ No | Yo, N o ‘ [ i |
RI&|< Ang And &) Postion Pome No 4 bolm l S|
BER 5 ™ 2w « ‘
Alpiol €1 2 3 3 : g gl Ouwut (3 Constani or F it Word
® | < ] | 2f Heord &
i - 12 4 6o oMY 0 AR IV LI M S B A S
304 5|Lt7 B 9 10 1) 12 13114 V3 sie 2021 22fz8i24 295f28107 28f2e] a0 v af a1 47 a3laaas a6 a; aw 3G L0 N1 L7 G ta R R R R I AN TRRPTRPLY |5 3 T8 ¢ ¢
T T 7 7 I 0 e T T ] T | i
[ ‘ 1 0 | ' e ] Co ! | ‘ X :
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Assign a record identifying indicator (a 2-digit number from 01-99) to each
record as @ then use that same indicator to condition calculations at @and
detail output operations at @ ., which must be done for that record only.
Identify each record type by describing a code which identifies it at @

If records must be in a certain order, indicate that sequence at @
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As we said earlier, you must describe each type 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:

Customer  (Ovder | | ITEM
Number Number [2%%| Number
(CusTNO) (ORDNO) 3 éi (ITEMNO)

(Je]3]a]sTe]7Tn ts o[uiz][ulis T mlw{zolz@zelzsy{zﬂlzs 2621

vvvvv

Field
tndicators

2 3

Reco\ Identification Codes \
N Field Location

Line Filename Field Name

Form Type

Character

Stacrer Sewct
P/B/L/R
Matching Frelds or
Charning F relds

Not (N}

3 4 5 78 9 101V 1213 40 ]e1 2] a3 W48 W e ae 20 w0 o

TRANS i
; 8

1

o
w

7
¥

STESTSTS
“ o | o

i M H H A H A A

When you describe fields from each record type in the input file, give a unique
field name to every different field from all record types. If, however, two or
more record types contain identical fields, you can assign the same name to
the field in each record type. Only one storage area would be assigned for the
same field from several record types, but it would 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 Il compiler would not know which fields were in each type 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.



Specifying Record ldentification Codes

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 21-41 to describe the record’s identification code and the location
where the code is located in the record:

RPG INPUTS For each character in the code

I,BM S e ‘ ; you must specify:
- o T ! - Instruction
! Pragrammer | Dare | ‘ Koy .
L ! ®\ ~ ' : @ Where in the record the
I y 3 djmmm (dentifcation Codes character is found.

@ What the character is.

Line Fiiename

@ The fetter C to indicate

character.
0 1
ol2 1 @ If the code requires that a
e 1 character must not be present,
v enter N before the letter C.
n.s‘ IL

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 14-16. Figure 18 shows some examples of how to specify record
identification codes.

RPG INPUT SPECIFICAT
IBM .. ...

} Program

Progranimes

T
I ]
—T — 771 b
Filename {
Codes E Pomtion ’Zg :
: el Bl
. . - I PR A ol zz.zszt E e i
T in position 80 —_— I RRER G - 1 t‘”
(] I
STin positions 1,2 ——u__ _ fH 00 : t :
ﬂ;‘iv o .
1A in positions 95, 96 eyt - Y L] . b
(\'h 1 ? o l! ' i ’;
No A in position 95; 1 in position 96 — |1’ || . D ] ﬁ C 3
oAl T [ ‘& e
o [ el o i
ABCD in positions 1-4 ——— { ‘i” I ‘ | : §§§: g
i r ‘ ! ﬁg §
|<2‘ I ' ' ﬂ& g
' i L g w o

Figure 18. Valid Specifications for Record Identification Codes
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Specifying Record Identifying Indicators

You specify a record identifying indicator in positions 19-20 for each record
type used in the job. Record identifying indicators are numbered 01-99. Use a
different number for each record type.

A record identifying indicator is specified on the same line as the identification
code. Al fields for the record are then listed, starting one line below the
identification code and identifying indicator. The file name need be specified
only once, on the specification line describing the first record in the file.

6 77 78 76 BO

RPG INPUT SPECIFICATIONS Gxz1 3088 Lwos0°
P’w]um 7 ‘ Keving Graphic T N[ T e Brecteo Numtere | v bragram 5 76 77 18 79 80
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vo2l1 : UST 0
L B S .. b . 'T"f'" » S5 S S B foesd o foid REEENE P S AP s
R L e i d b el i 33 WNAME [ o]
va T i o IRRERNRE Ll L34 58 SALADR
n - T ‘1; : | Lk A 57 : és SﬁLZI‘p..L, b
vl RN NRRIIN oS REN-IE el L I
Q '/“ I i ;_L 1 L - : ? CUS‘T/V.O
o M ot NERARERE RN C24@0RDNO | L L
L . uNE | CSTSHIPTO L L L]
| ln it ‘ | ) ! ans és‘ S}/ILPHD ] L] WW .
L iy CogSHIPzP B5l
0T ; ' i i
1 1 . . . .
1 o ; Two record types from the master file are described here. One record type is identified by
R -+ i the code CA in positions 1 and 2. It is assigned record identifying indicator 01. The other
Eri YT b record type, which is assigned record identifying indicator 02, is identified by ST in positions
r ‘ 1 and 2. Note that no file name is used for the second record type. The compiler assumes
i ! that this record is in the master file because MASTER was the last file name given.
I ! " g . 3 . i
o BRI R E R R R R B

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 different record type.




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 will be done on all
records.

Record identifying indicators should be assigned even when there is only one
record type 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 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 would be printed even though the first record
has not been read.

Specifying Record Type Sequence

Sometimes records must be in a particular order within a record-type 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 15-16.
Different alphabetic characters can be used for each record:

I g Record identification Codes Field Location
®
o5 5]
Line Filename 21s 3 4 Field P
£ ol sl
- |3 g
€ 2ls B bt
$ 81 &
A FRg. g
3 4 o047 8 9 1011 02t fswlE ] s 10 20 [oF S w4 ge s Femloo e e 20 31102 3] 0 Jos e -
T T =
o] IIIMPJ[UTI LAl
oizf x| | g [ i I . |
e ) e S S RN RS B b foobad -
o T .
olat |1 ‘ I i ; ‘ ‘ L 2
0 i i I
e S N R A t
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If the records must be in a specific sequence, you must make entries in
positions 15-18.

Positions 15-16 (Sequence) contain numeric entries (01-99).
The sequence entries must be in numeric order.

Lire

3 45

Form Type

@ Position 17 (Number) tells how many records of this type
Fitename to expect in the record-type group:

1= One and only one
N = One or more

78 9 10 1213

@ Position 18 (Option) indicates whether the record type is

required in the record-type group:

LBl

Blank = Record type is required
0O = Record type is optional

Positions 15-16 should have an entry for every record type specified. If there
is only one type per file the entry should be alphameric. If you fail to use a
sequence entry, the compiler prints a message saying that no entry was made
in positions 15-16.



JOB 5 (STOKST): USING RECORD IDENTIFYING INDICATORS TO PROCESS
DIFFERENT RECORD TYPES

Job 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.

Job Requirements

Input:

An inventory file consisting of three different types of records.
Formats of the three record types are:

Name ”-EM MASTER RECORD

o tem ltem Unit ngNntzty Quantity
Number Description ost ON
8 P ¢ |~ |Hand | Order
] N N
ryefsialsielvialefolnle]is]ulisTis]vlis]19 20 2 22]23]ea]2s 26 7] 28 zs}ao’a%ﬁgi\iz 35 35}37 38]39{40[41 [42]43]44]45
d 1
Two decimal positions
Name ISSUE RECORD
| ltem Quantity
% NUmbG.T Sold
S]
Q
Lle[3Ta]s]s]7]8]s m%lim 13]14 ITGIH 18 r9§zo alee]s 24?;26772% 2930031 [32]33]34] 35] 36]37]38] 39 40 41[42143*44 45]
T
J | Hug L L
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v RECEIPT RECORD

ad Item Quantity

u | Number Received

a

o

S

[ l2]3Tals6] 7 8fs 0ln el ulmlisTwe]]ia]ia]z0]21 22 es 2a 05 ee ] 27| 2812930 31 [32]33 134] 35136]37 [38] 39|10 1 42]a3
i PP

1 || HEREEREE

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. Item master

2. Issue(s)

3. Receipt(s)

|

|

44‘45 I46

.
L

}



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 onhand (ONHAND + TOTAL RECEIPT - TOTAL ISSUE = NEW
ONHAND) and new quantity on order (ON ORDER - TOTAL RECEIPT =
NEW ON ORDER).

Output: A printed stock status report:

STOCK  STATUS REPORT
1TEM NO DESCRIPTIIN QUANTITY QUANTITY TRANSACTION
ON HAND ON ORDER QUANTITY
411116 BS00 TWIN SOCKET BLUE 458 500
ISSUE 50
RECEIPT 500
908 0
411122 8506 SOCKET ADAPT BRN 325 0
ISSUE 20
ISSUF 38
1SSUE 10
2574 EE
411173 C151C SIL SWITCH [VJIRY 50 150
RECETPT 150
200% % RER
411254 AZ10 PULL CORD GOLO 62 75
1SSUE 16
ISSUE 30
16%% T5x&
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This printer spacing chart shows the format of the report:
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Job Specifications

RPG CONTROL

IBM cccinsnonsi susmes ochines corporstion

AND FILE DESCRIPTION SPECIFICATIONS

GX21 9092 UM/050°
Printed in U.S.A.

rogm SToc i Status

Keying Graphic

roanmmer John Doe.

Instruction Key

Card Electio Number

12

a1

75 76 77 78 79 80
.
o on | SITIOIAIS

Date ///0/— -
T

Control Specifications

92

B
I, 3 w2 3
&
- = Numt . . . . - -
R HET R o lzf jorem] Two files are used for the job: one input and one output. In the job description
#|Comane o | Execute Zl o |EfeiE],,|Posino . . . . . . .
b 2 88 121 2 1eE]5 "] given, the output file was associated with the printer, but the input file was not
g £1= HERE . . . : .
2 §5 als| € |3i8)¢2 associated with any device. Darkened columns show required entries; the entry
o4 oGl o2 9111112 13 14f0)i6{17 18019 21] R . .
ol ] [l 71 depends on the device being used.
File Description Specifications
I- File Addition/Unordered
File Designation umbee of X
Address T . Name of Number of Exten ‘
Fitename Sequence md o SDV"?b""C Label Exit o i
evice
Line w File
% E Overflow Indicator! Condition
ey EF Continuation Lines
3 9 -
: 2
J 4 5|6]7 8 9 16 47 48 49 50 51 5
ol2) |F
o il
OP: |
1T 3




RPG INPUT SPECIFICATIONS GX21 9094 UM/DS0"

Printed in U.S.A
tanat Buy noss Mac a1

tock StaTus

- I i [T va} T "rrﬁf{at{T'w'n’T 12 75 76 77 78 19 80
| Kiving Craphue, L i i i | ! Sdre ctro Numibe ] [@@ Program [—ff— i ’——]
Y T S -1 N — i RS e Page of Sent e, . O W\l
“John Doe. o ifiof-= | e Fus I A ienienor O TIOKI ST
1' ’ Field
" Indicators
L. Filename E z Fretd Name
z Bosition
¢ <
C G [# z
AERD.
a t SR L e g Revit A RV TT 13 4
T 1l T
L IweuT .1
B Py t ]
EIEI S {
! IR I
viso |1 s Cy i
. - T S A s
LREREN G 4 -
. [ A i
05 T C | i
S b e
vis |1 [ NO!
oL - T L ' & o
LERARND f I i . ;
L b P i o
o8 I i ~ '
b i e
LECEEEE ¢ ! |
o RN 03 B
nto|T i %
S t ' '
T D J,

All three types of records in the input file must be described. Because they are to be arranged in a certain
sequence in the record-type group, they are described in the order 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 15-16 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). Itis
assigned record identifying indicator 10. All fields found in the record 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 not described
as a field but as the record identification code.

The second record in the group {02 in positions 15-16) is the issue record,

identified by | in position 1. There may
be several of these records per group (N in position 17).

The record is optional (O 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 assi

gned as the control field. When it changes, all transaction records
for the item number have been processed.
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To update the quantity on hand and on order, total number issued (TOTISU) and total number
received {TOTREC) for each item is 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 read), we can
calculate TOTISU. Thus, the operation (line 01) is conditioned by indicator 20. The operation to
find TOTREC can be done only when a receipt record is read. The operation {line 02} is conditioned
by 30, the record identifying indicator assigned to the receipt record.

Calculations to update guantity on hand and on order are total operations and can be done only
after all transaction records for the item have been processed. They are conditioned by L1 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
uTOTR EC) fields after the quantity on hand and 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

Figure 19 shows the operations in the program cycle associated with resuiting
indicators. Resulting indicators are set when the associated calculation
operation is performed. This means that resulting indicators can be set either
at detail or at total calculation time.

Resulting indicators are not set off automatically. They change their setting
only at the time 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.



START

ad

Perform detail
calculations.
Set resulting
indicators.

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

Overflow indicator on? Yes, do
overflow operations and set
overflow indicator off,
Program
Cycle

LR indicator on? Yes, end of
job has been reached.

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

Perform total
calculations.
Set resulting
indicators.

Figure 19. Program Cycie Operations for Resulting Indicators

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.

O

Read a record.

<

Last record? Yes, set on
control level and LR
indicators and perform
total calculations.
Set on record identifying
indicator.

Change in control
field? Yes, set
on control level
indicators,
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RPG Il Specifications

The type of operation used to check the result field depends on the type of
result being checked. 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 01-99 on these specifications forms:
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Resulting indicators are assigned at @ then used to condition calculation
operations at @ and output operations at @

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.



Using the Compare Operation

In many jobs you need to know whether a field is greater than, smaller than, or
equal to another field. RPG Il language has an operation code, COMP, which
allows you to compare fields. The compare operation requires entries in these
columns on the Calculation Specifications form:

Resulting
Indicators

Result Field

Operation

® Resulting indicators

43 a4 a5 as 47 4sley

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.

You indicate that a test should be made to check for one, two, or all three of
these relationships by entering indicators in the appropriate columns:

Thenns | VT ; _ @ A resulting indicator entered in positions 54-55

Indicators

tells the system to determine if Factor 1 is
greater than Factor 2.

A resulting indicator entered in positions 56-57
tells the system to determine if Factor 1 is
less than Factor 2.

A resulting indicator entered in positions 58-59
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 entered indicator 50 in positions 54-55 to test whether Factor 1
is greater than Factor 2, indicator 50 would be set on only when Factor 1 is
greater than Factor 2. If the relationship does not exist, the indicator is set off.

RPG Il Programming Language

® Factor 1 (either a field name or constant)
® Factor 2 (either a field name or constant)
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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:
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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:
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‘ ’ b s b w U O U SO IO N DR 1
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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 alphameric or numeric. Rules for using
alphameric constants as Factor 1 or Factor 2 are a little different from those
for using numeric constants:

Rules for Numeric Constants Rules for Alphameric Constants

® A numeric constant can be any ® An alphameric constant can be any

combination of digits 0-9. Decimal
points and signs can also be
incltuded.

The maximum length of a numeric

combination of characters (letters,
digits, and special characters).
Blanks are also valid.

The maximum length of an alpha-

constant is 10 characters, including meric constant is 8 characters.

sign and decimal point.

® Numeric constants must not be ® Alphameric constants must be
enclosed in apostrophes ('). enclosed in apostrophes (’).

When you use the COMP operation code, remember to always compare two
numeric fields or constants or two alphameric fields or constants. You cannot
compare a numeric field or constant to an alphameric 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:

Resulting

Indisator, @ A resulting indicator entered in positions 54-565

Arsthmetic

tells the system to determine if the result field
is positive {plus).

@ A resulting indicator entered in positions 56-57
tells the system to determine if the result field
is negative {minus).

@ A resulting indicator entered in positions 58-59
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 entered indicator 99 in positions 54-55 to test the
result field for plus, indicator 99 would be set on only if the result field were
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:

RPG CALCULATION SPECIFICATIONS gx21 8003 UM 0507

Printed in U S.A
P T
instruction
ke [ T
L ~ i i L

T2 75 76 77 78 79 80

e LT

Card Electro Number ‘

Result Field
Operation |: Comments
L é » Name
EE) :% 28 29 20 31 32 , F3]44E46 47 ag .) J,qlgl() €1 (.\J‘hl 64 0‘7[6 67 ()H‘GQI’U 7“’7 H‘M
ofri e LELD LELDC | 6@ | , s
i g e T
| fd T o T NN
vis ¢ i O S ‘;. . — »— -
il | NEEEEaEaE I e R 1
U,; 2 Lt ngggggsgag l o s B R T e
ola el FIELDC is tested for all three conditions. If the fleld is positive, R ﬂ I i : ‘
ol fef | indicator 10 is set on and the operation on line 02 is performed. BRRSREY
rie || If the field is negative, indicator 25 is set on and the operation on I ‘ ‘ ‘ N
e . L. | line 03 is done. If the field is zero, indicator 49 is set on and the [ o . R 5
“3; c operation on line 04 is done. b IR i
l;zﬂ C, . i \ Ca i P !
JoRt Nugumuun e pwpaNEEE RRSSERNERRENN)
e mumsmxu Exastninaninsts
D e I
dsiinasusssfigins IR
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If you want to do the same operations when the resuit field meets either one
of two conditions (plus or zero, minus or zero), you could use the same
indicator to test for both:

RPG CALCULATION SPECIFICATIONS Gy i
IBM v s ations corvoronon S

{ R | [ 1 T 1 | Card Ercrrn Numue: 12 RERAAN
Progam - B Keying { Graphic ! : I e ! . I Prograim T 171
tf,m N ’*+ Instruction ;,T J +§ J’T’ ) * 1 | J{ LI e L ol [ 1
<—~ . Indicators - Result Field - ITL::‘:(Z,'
Dl ’ " A
g% And And Operation Fagtor 2 ZIE P“‘Sc Zuto Comiments
8|z z 2 ompate
Loe 1212 0 Nao-e =
e g
ol & a g
e - = [=]
34 s (7J & Iaihe 20 0 0 o las a sk e S B when] 4 a4 a0 0 48 50 6310 glor 61 n/“,’«‘ua‘x,u A)L‘u? 59 m‘/n '!‘.‘ 3
f’h’ ol | DD, | FH DB | | fﬂE‘Lp N
1907 1¢ SUB @l L IFTELDC ! . H“ L
- 407”, B L : 1Z£,L,D.C. 4 ,‘ I
014 jC - 3 b g : P L
N ok by i Febopoa . |
onl e EEETE R o R i i | ; l ! l [
o . L. . R
ols |c| FIELDC is tested for three conditions, but only two indicators are | *\ ‘r j
o7 |ef used. If FIELDC is either plus or zero, indicator 10 is turned on P H L
- . . . i ot |
ostlel | and the operation on line 02 is performed. However, if FIELDC [T N A .
o] el is minus, indicator 20 is set on and the operation on line 03 is ! - C i
[ 5 )
L +-11 performed. .
S - e
R ‘ ‘ P
ERR CopRbR R : PLeo i




JOB 6 (STOKST): USING RESULTING INDICATORS TO TEST CONTENTS OF
RESULT FIELDS

Job Definition

Print a stock status report similar to the one in Job 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 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.

Job Requirements

Input: An inventory file consisting of three different record types. Formats of

the three record types are:

Name __IIEM.«MAS-IEB—:BE—CQBD————~

1

M

ITEM
NUMBER

UNIT |QUANTITY| QUANTITY MAX | MIN
cOsT ON ON BAL | BAL
! HAND | ORDER

DESCRIPTION

-|coDE

ABNBNE

5 alels "o Y 16 EXAETIEL aTanTar Ta Te) Ten ezt $ 3 »:
8 s Tvo [ Tz [ 3w s [i6 [ 17118 19 [20 21 [2e s ea o5 26 ] erea]es soﬁﬂsz@ 35]ae]37 138730 60 [42]43]aa]as as]e7 e las o0 s [52153154]55]56]51[58 59760

Two decimal positions
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Name JSSUE ‘RECOHD

ltem Quantity
Number |Sold

v l2Isa]sTe v s [Tl lulis]w]uT]otoo]i[o]es]oa]oslas on] oa[os]0] y [se!33] 4 39]36 31 [38] 9]eo o1 [ao[as]aaes aslaz [ Js s ]5t [se s [saTss[ss s]se sofe0

name_ RECEIPT RECORD

ltem Quantity
Number |Received

-1 CODE=ZR

2[3]s 15 Ts]1]a Y[s yo ; It luz BPQ Ps Pe ; i pa%w%zo{m¥zz%23%z#zs’?’s?ﬂﬁa[ﬁs%suPJ{&’PP]lssps%[aé%ss%ao%u%42%43%44%45%45%41;43%49}50}5| %sz%55%54%55%56{[51?55?55{65

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. Item master
2. Issue(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 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).

« Compare the new quantity on hand to maximum and minimum

balances to determine if an exception condition should be noted on
the report.
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Output: A printed stock status report:

STOCK STATUS REPORT
ITEM NO DESCRIPTION QUANTITY QUANTITY TRANSACTION MIN.  MAX.
ON HANO ON ORDER QUANTITY BAL. BAL.
411116 B500 TWIN SOCKET BLUE 458 500 800 1600
ISSUE 50
RECEIPT 500
908«% Q<
411122 B506 SOCKET ADAPT BRN 325 0 300 300
ISSUE 20
ISSUE 38
ISSUE 10
257 J UNDER
411173 C151C SIL SWITCH IVORY 50 150 100 200
RECEIPT 150
200%% Qux
411254 A210 PYLL CORD GOLD 62 75 50 165
ISSUE 16
1SSUE 30
JE-Ra UnDER
‘-—_—f__\’_.\ \/
This printer spacing chart shows the format of the report:
1
pppnpfrinzi2f2fzi2jz{2
Hz2lsalsls[7la[siol |2 [3}s|s|s|7|s|s|o|ti£13 13818 |7 (213 13]3 131313 2123 ala [0 12322 e 13 8[s o R 131 3 el 310 0 8l 5151515 S 5 0 otal 12 314 ala| Lol o ats 1ol o2 0 10 (2] 2ialS
¥ i
4 4
2 { ' ! , 1
3 : ! ; S L !
T ' ! t t = t T !
4 . } I i I . , |
3 b | i[ : ; ; n 4+
His s . l | STlocK . STATUS | ReAJRT il ;
7 | ; : HEDS HNENER ’ i ;
3 : | ! | SNRSE NN EADESAERES IRNONDRY BEENEN L ‘
+ 4 4 4 }
Hl o[ d DES|cRIIATIg UAMTTY | QAawT/ry | [TRANsAcy o | || M. ] :
H[io oW wlawn || oMl ORPER L QUANTITY L] ] BAk. e
L : i ol L I B ;
=t LS I ! T
Dha AN P \ +
plia 1[s[s|UE i REREEN SE0REE I i L
Dia ElciElr|PT] | SRS : ASuN RN
18 ' Ly N SIENNER 1. SRR
; } ; + —
Ths ! ! S R ICK, XIRR T  UNpER 0]
7 + Lr } Ly 1‘ 4 ‘ e ¥ }
18 ‘ I AN | 0, 4 1{ AN ;
19 . | ¥ %[ %: -
20 : | ) 4 : 4
+
2) ~ ! 1 il il
22 ! i ! 1 ! 1 1
23 ; RN $/’ EYrrYs e¥al/ Hesli ] \ ) j
24 " ’ . o 1
23 | g pade | by er) [ detalll t (Nes- ] ; i
28 ’ i | 1 ‘ ol i }
27 oLyl 4 nid o1 é N - a4 [ FHell Fe r¥e : 1
28 : | 4 :
29 1 se astelr/ ks fblampha : Ne 1 d | Wed eddr. |1
TN ! | i
nf 1 ;
[ L
33 ; Ml
4 ,
335 ; i
i i !
36 SEEEEE %
37| Y ; <+ }
8 — | 4
39 i i IRRAN NERR
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Job Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS £X21:5052. UM/050"

Printed in US.A

T Ty Trx—a T T T - — - D R 1 2 75_ 76 77 ?8 79 80
&Logiami Stlc k- VFS'fa"TU§ o . Keying Graphic T Card Electro Number Page@m program S @h’
“T7 wetion _ ification
e John Doe [owifiof--" "] e T T IT] s [STOI
Control Specifications
[ 1 H T <
H g § :
g g s
vio |31E]s g E sy 3 Z 3= Rutut 19 1 e Do Syatem Retm o
b ";‘,, 3is E:;:ie 3 s Rescrved IELES zlo]e < g O
v |2 315 al 3 3 e : I HE | 2
: B HE 3 £ M AR O 2
R 313 3|8 ¢ & H R EirekiE I E E R g e -4 E
30 1130101152 13 talrs )16 sliaf2o] 2|22 23 25428l V7 Da 2y 30 34 3y 33 34 s e{3i{aa i i BG4S 68 98 S0 e e
T l [ iﬂ ‘ LN \ l l l Darkened columns show required entries I e ——
: : that depend on the input device used. SR R RN
File Description Specifications
F TR Processing :
: e o gie | e N e Nmber of Toacks
"ol Rlesed Adirons Fiatd: i I3 | b for Eviindar Svacow
1 Record Address Type : boli ] Name of Sl
Fitename ¥ . g\g/n‘c: € Label Exit
Line § :
(8]
g Sk
G4 siel w9 1o 1112 13 14 3] s s
| - T
DFA IF —ZMPU‘I 0 !
0134; 1'e/ PUT | ¢
0|4 [F | T | T
Tl T b

RPG INPUT SPECIFICATIONS :)\iwn(???fmiM 050"

R “Grapme T T 7T ‘ T Carg Erecirs Nombee “ L2 Progiam /b"ﬁ] 7 E]TBUW

S B e e TR
N B [0 N R S T B o

Record Identification Codes

Field
Indicators

Fietd Location

:
e Filename & : ] Field Name
‘ | ! :a;i Fr‘om” To 5-;
s Bl P
[ IR T Il a158 uwuua‘ubﬁne«&u: 44 ‘uw‘, a :
T EwPUT T T T T
RN Nl !EIE . ZLUITEMNO
R N N E.‘ﬁf.%9§DESﬁ
e NN A B ﬁg - 37ONHAY,
celn oo bl L4 | yy@onNorD
e i iy [ #B AsgMAX
U N W9 5MIY
cx T T Aaivdald B RN
DORERNRRRRRE bl 7L TTEMNG
BN ) 8 13@ISSUE
e R & 117 Y L 'n b -
DENERERERE i) N 18 7TEmvolE)
L 4
vl b L (LI 8 1adREcEET)
el ]! I | \
L (ST . E : : . [
b L
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IBM oo
Stock S*rcwus N
v John Doe  [ou

r
I

M o

3‘““r“‘

Cont o
LR, 58 AN'ORI

Indicators

5 g
Z 3 |
8 i 1@1 H{su!

RPG CALCULATION SPECIFICATIONS

12

K [ T [ "Cord Eiccteo Number "
o ey ing raphic | Page IBB] o Program
l /10/- - Key [ J 219" dentticanon

GX21 9093 2 UM: 060"
Prnted in U S A

75 76 77 Y8 79 80

[s[TlolK(s]T]

Resulting
Result Field !
Indicators

Arithmetic

G o] Ze
Operation < Comiments

3% 87150 10 60 U1 62 62 BA LY 66 L2 B8 Gy

ISJuE L B TV o

\TREC: Big} | | _FIND O

VEWioN ‘ ‘ B fu/D NE
! %o[ L ON
N

V' wo c D‘ 3

R\N

fom:z;zgz o gv—q =
S

il gill I | IR GEEREES!
. | LTI

AL
AL

i]OOOOOOO(}OCAOOOOOOOOOOnﬂnnf‘}‘“

Calculations on lines 01-05, 08, and 09 are needed to update quantity on
hand and quantity on order. See Job 5 for an explanation of these entries,
After new quantity on hand (NEWONH) has been calculated, it is compared
to MAX to see if it exceeds the maximum limits set (line 06). Indicator 99

in positions 54-65 specifies a test to determine whether Factor 1 (NEWONH)
is greater than Factor 2 (MAX). If NEWONH is greater, indicator 99 is set on,
On line 07, NEWONH is compared to MIN to see if quantity on hand is less
than the minimum set. If it is, indicator 88 is set on.

i‘
! S I
1 ‘

SO
R[C
TOTAL

'NOPDR

DT> MaX
MIN

€ 2E If OT 62 BC 2 9C ST W EZ ¢2 LZ OC 6L 8L LLOL SL PLELZL ILOL 6 8 ¢ 9 & b € c T
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RPG OUTPUT SPECIFICATIONS Ge w050 SL:\M 050"
IJBM Internitional Busiess Mivlines Corporation rnted in

Program C/'f S - wyin [ Grapne | I Card Electro Number 12 ooram 75 76 77 78 79 80
P'°:‘a"'"‘"" ugf)n 0027-?;?‘}// //0’/' - :{ ;f“:“‘z‘ or jr Mvp . i [1 Page @ o Tueim.cam T€7

OVER will print only when conditions set by the conditioning indicators are met. UNDER
is printed when indicator 88 is on. Remember that 88 is set on when NEWONH is less than
t the minimum. OVER prints only when 99 is on; that is, when NEWONH is greater than
the maximum.

O 2 i’ W S‘fm: ‘ Output Indicators o A-"-—*——W:> Eommas Zertooii:r:‘r;ci 7Nf San [ C"__ ;T‘ o S,Z'S“gj;n
ah : Eleld Name {1 T Ve Ves v [ A g |- pae
i % ‘% HE & . Yes No PR Field Edit
I | o i b o e R HN
g el el L 5 B 3 iy k4 E in @ s
E . A O. D 3 % § § g Ol :';UTO»': 2 g g;z:'d‘ g Constant or Edit Word
* AlR{D : [ &8 a'v\2345.57»3910|M2\3\>|5\6\7mwzoﬂnuza'
34 5/6[7 8 9 10 1 12 13brafaeper] 1o f3p et 2224 25 ksl o7 ou sl a0 1o [ :&!,,34 mass) 38 40 41 42 43FBA45 46 47 48 49 50 51 52 53 54 55 56 57 58 6 60 61 62 63 64 65 66 67 68 69 70 |F¥.T¥ 33.24]
; ¥ S5 e et 7 T 7 T 7 T
il ooureur LA LB TTaA L L L T T T T T T M:Fm
°]2] {o 0 . N TN [ : i
- - PR e A - et 1= B PR o o P i SO IR Ut SR [ o ST
ofs |o , s BN || B7LINSTOCK | (STAT us | ﬂEFLQRT ’l CLpl L]
ola| |o i L IR e Pl
ols| |o ‘ 1 | T J} { ! [ 1 L ! L ‘b
C9rem wor | JEEER
op | agl|“DESCRIPTION | [ 11
ofs] Jo 6 ‘QUﬁN[lT}A L QUANTITY!
iJs] Jo AL IRANSAC Mﬁg(wj, RN RN IR
el e p Ll o b ! L _n
T o T MIML | Bl o
e - LLoo B L o +, O ST —betoped e .
112 o L Py Y bl | .
el . DGLION, HAND | ON ORDER’
el o CeslQuANTITY ! :
108 0 99 h . I3 4
il6 (o] B ) b
17 [e] 8_
8o 34 | |
ol |o #3
zlo] jo 5@ B
1 o 1184 |
lS; o bt i
a1 0 i GX21 3090 uM/oso"‘_{_
1,,, 3 \ S - , Printed in U S.A,
°lz) 1o lé7 ISySUE i 12 75 76 77 78 79 80 -]
o|3| jo , i 10gtam -7
OB e b TS
A4 IR i ; ; N ,‘ : P 1 ‘ .
e lel . L9 RECELPT' 11 :;i.l;.il
als] |o ( : 6,? o ‘ P ! ' ; ‘
e = e I s e B o IR o R s BRI : ' : P
! | . |
ARG : Erw u L1~ o = P L T R e s s e
ols| Jo ! \ ‘ ‘/3 | | | .
= [ o = o O o =4 | =i VA t (I L i
ole o] | ' | |
. - ' % i SR Lid - | | ; P | +
110 lo| ., i | i [ . . !
bt . - = odiiind bt iy | . + [ S S L]
1]l lof ! ’ % E i : 1
— - | : Lo isksid iy 1 i ' bttt - b= - +
SOELER NN 88 L 4. B! MM I i bt
e o LTI Te | Q9T OVIER | o
Tl ol T] 00 r “*"Tﬁ”"“*?“”z_tm_'gi? HRM: S W
sl [o L Resulting indicators, which indicate whether the new quantity on hand exceeds the maxi- |
T8l (9] . mum or is less than the minimum, are used on the Output Specifications form to tell when o
NN R exceptional conditions shouid be noted. Notice on the total line, the words UNDER and
o
[¢]
(8]
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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

Figure 20 shows the operations in the program cycle associated with field
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.

START

Perform detail
calculations.
Set resulting
indicators.

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

Overflow indicator on? Yes, do

overflow operations and set

overflow indicator off,

Program
Cycle

LR indicator on? Yes, end of
job has been reached.

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

Perform total
calculations,
Set resulting
indicators,

Figure 20. Program Cycle Operations for Field Indicators

Perform heading

operations.
Perform detail

output operations. |
If overflow line

has been reached,
set on overflow

indicator.

Change in controi
field? VYes, set
on control fevel
indicators.

Set off control

level indicators.

Set off record
identifying indicators.

Read a record.

Last record? Yes, set on
control level and LR

indicators and perform
total calculations.

Set on record identifying
indicator,
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RPG Il Specifications

Make these RPG |l specifications when you use field indicators:

RPG INPUT SPECIFICATIONS andgosz\zjstim 050*

e T s TTTTTTTTOT ) 5 16 77 I8 79 80
- - . ”'i Keying &iui:ﬁ,i‘ R R } Progiam " I T T W‘
e i Wstruetion Key | | ! i Itentificaton | AJJ ]
N R S . I ] [
" Record {dentification Codes . Freld
i r Fielel Location
P | N N 5 . indicators
- L 5
- i G e
3 |« § =SENE
e Fitename g z|= i § Field Name % 3
- —la X ER & Zer
K 3 i Position Pasition pasician | = | ] 218 c b Framy To |3 2 § Prus M| or
ig Zhaizigls _% ¢ Blank
- ~— El& i i § %
OR zZ|& ZiQ]C padd {as L3
AINID
IR TR TS s HB Tl D0 [ 02 23 2 (0o [ RG]0 [ 78 20 30_3‘14:.‘ 93] 04 35736 37 98| oo [AD]a [8216  FAA A8 0 ] ok 40 o oV JE210 na we or g sefEYge]or oo fes safen o S CNCIIRN oA S 7 T o B
T i T T T
1 1 1 ' |
g - b TR N 4 + o et bodoe e
TR 1
v bded  fd bes bod B bocd i .
O ; 1
. Ct botod b o RN R A B . i 1 b B
i I

RPG CALCULATION SPECIFICATIONS OX21 9093 UM050°

Prnted in U S A

T i L /5 /5 77 78 79 80
[ ovvaram . Graphic ! Catd Electro Number -1 Program
; - - Keying | Paye i l of
| ? {dentifcat \
‘LPMW P LDN Instruction Key : L7 dentifeation ]
Resulting
c' ) Indicators Result Field Indicators
'
. ” Arithmetic
x Sha
2 Ana And Factor 1 Operation Factor 2 S lE Comments
122 3
Ln B Name Lengih |
’ - x ®
€ ” E = Lookupl(Factor 2)is
S8 S & BE{ High [Eow] Equal
S L 8 7324 2 b 28 2y 40 31 22053 34 34 'u 37 38 39 30 41 42143 44 4b 46 4/ 48*69& 52 58 &21o8 59160 61 b7 bj 54 b5 ue’m bBIhn\m H[// 73 74
- T T T T ‘ T T INEE T T T T
c | I ‘ | i .l l ¢ ¢ . 1
e AR S RA R FeE e R T
c | [ | Pl [ [ | [
e CRRRRERERURERE
¢ | ‘ P o i ; e
oot X P + ‘A ? + i R e R S 4o O O et e = r + 4 ; b1 et .
: : ‘ ; i . : i : | i :
[SE N 1o ! i [ | v | | ' H !
[ bt 4\r,ft,ﬂ,?f,.;‘+“ _,,t*,4.‘,,,+,,,
B ~ ' i ' i i ! ' [
in
RPG OUTPUT SPECIFICATIONS GX21-9090 UM/050°
Printed i U.S.A
IBM .ccvoons tusnens sacnnes Corporson
r 12 75 76 77 78 79 80
' Pro Card Electro Numbe:
| Program Keving Graphic acd Electso Number ""’”m“ Program
[ Programmer Date Instruction . Identification
i
F Fite Type Mok of Processing File Addition/Urordered
File Designation Length of Key Field or . Extent Exit Number of Tracks
- uf Record Address Field & for DAM tr Cylinder Overflow
€0t of File by
Record Address Type Symbolic | Name of Number of Extents
N . Sequence s p
Filename Tyve of Fiie B Device Device i Label Exir Tape
Fiie Format Orgamization u ‘| Storage Index Rewind
e " I oo Additional Area | § Ftorag p
a o S10verflow tndicator| 9 Comdition
aj- o
3 lock c . uus
Sie z| S Record v|- Key Fretd Contincation Lines 2
510 @] Lengh Length Zla
el el o =2 Stung | £ B 5
STl ls 3 gz Location | © Optioe Entry q s
2 B PR e ci 1z 13 14 Ve 161179181183 20 21 22 23[24 25 26 27128) 28 30j 3132 33 14135 36 37 38 A0 41 42 a3 43 45 46147 48 49 50 51 52 53] 64 55 b6 5/ 58 99 Lun 61 652 61 6a 68 16sal 62168 63l 0]
T ] I ‘ !
‘?H,‘WH o Ll A ,,l,,,_’ L
i 1 [ i = 1 | |
o | - ! | | !
Lo 4 } [T = R e & ) = 4 e i ; - o e B
o] ! | J ! ] 1 | : .
IR ‘ Bl il 2n - -1 i - ¢ 1 o 1 - -+
i ot :
o T , L \ SEERENE
. - i - - S S N S R S L4 - - i - i -
of | 1 Pl E 1 [ 1 ! R ! 1 | T |
! ' ; | HE H !
R EENENE LN . ; _ \ I O 1 I R 0 O O ‘

Field indicators are assigned at @ . They may be used to condition calculation
operations at @and output operations at



You can enter any one of the indicators 01-99 in positions 65-70 on the Input
Specifications form to test an input field. You may assign indicators to test for

three possible conditions:

Vs IMinus] o

Field
Indicators

Brank

®

©)

A field indicator assigned in positions 65-66
teils the system to determine if a numeric
input field is positive (plus).

A field indicator assigned in positions 67-68
tells the system to determine if a numeric
input field is negative (minus).

A field indicator assigned in positions 69-70
tells the system to determine if an alpha-
meric input field is blank or a numeric field
is zero.
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Cust.omer
Number

JOB 7 (AGETB): USING FIELD INDICATORS TO TEST CONTENTS OF INPUT
FIELDS

Job Definition

Create an aged-trial balance report that lists:

Name and customer number of all charge customers who have payments

due.

Amount 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.

Job Requirements

Input: A customer master fiie consisting of one record type:

-VCODPM

e[s[afs[s]Ta s To]u]ie]

Customer Last Credit Current | 30 60 S0
Name Payment | Limit Chargcs Days Days Days
Date . Overdue | Ovérdue | Overdye
4 |
B3l4is 6] iiTis g 1313233343536 571”@@@455.[‘331‘?1‘531@ 49]50[51 [52]53 [54]55]36 57 sajsslsoleliezllssgu 5[ et [e8[63] 1071 |1

f—— —

Processing: Check input balance due field for zero or credit balance

{use field indicators).



Output: A printed aged-trial balance report:

AGED TRIAL BALANCE

CUSTOMER CUSTUMER LAST PAY DATE CREDIT CURKENT OVERDUF ALCOUNTS

NUMBER NAME LIMIT CHARGES 30 Nays 60 UAYS 90 DAYS

10867 ALLEN € CO. 2/16/ -- 15+000.00 6491977 375.958

16535 ANTERSON AUTO SUPPLY L/28/ - 2+500.00 1v665.49

17849 ANDREWS AND SUNS IN(C 2/0S/ - 750400 lasabq

18978 ARGONAUT eNGINFERING 127277 - 2+000.00 29111430, 611e54 312.13 9Jeb4

241743 BERKLEY PAPER Cu /27 - 64300400 Lel18S.50 24652445 teaunens Sleut

25271 BEST DISTRIBUTIUN CO 16 /067 -~ 1+000.00 3.25 TtealQ
- =

This printer spacing chart shows how the report is formatted:
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Job Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21-9092- UM/050°
IBM It natronal Busiocss Machions Corporation Printed in U S.A

Program /q e,,/ Trial Balah, [ P RS, T | cwatsin Nomoer | L g (87278 74 80
"'“i'me?qi@m Doe o fi0] 7 ‘K:v - 7 l el [AIGIETIE ]

Control Specifications

H ; ;
s El 3
— 3 H e H
3 o fls 18
B Bl L e S NERREE
E i HI § 3l sEHEHEEERE
I 3|’ 3% < & : g & Floisiel®iglz bzl oI008
vl B 8 R R R A R R R PR R D I TR 5 g 2 - " .
o IH ; l l X l‘ A’n‘m 26 ;} 5 29 3 [x[x; 33 ;Jlx w37 ml a0far]a? |azla Darkened columns ShOW l’equ:red entries ; !
i L i |i I I ——

that depend on the input device used.

File Description Specifications

F Fite Type Mode of Processing ! Fite Addition/Unordered
File Designation Length of Key Fieid of ) z fx‘g‘;\é*ﬂ Nurmber af Fracks
at 4 Ad gl For S
Ed of File Heeord Address Figid g ' for Cytinder Qverflow
Filenam Sequence Record Address Type . Symboiic B Nam)z: [} Number ot Extents
ilename Type of Filn . Device Device § Label Exit Tapn
Fite Farmat Qrgonization whi 5 Rewind
Line w ot Additional Area | 8 Starage Index File
s Wl 2 Overtlow Indicatar! @ Condition
- 5 Block [T 6 [ORY:]
i 1% E § Length E:co:: ¥ Koy Firlg: | 2 Continuation Lines
£ 391 els B 1% T Starting | ¥ T D)
£ o w<|E 3 < Location |Y K Qption Entry <
3 4l “lel7 8 9 10111213 14 (18] 16177 18}19] ?017']’12) 23| 29 fIOi 33 34135 36 ﬂ. 39| A0 A1 & 47 48 49 50 Gv 52 54 Hh 5B 57 68 59 Iﬂﬂﬂ_@_&ﬁs SlE¥I 66 69170171 72173 74
T 7
°F [FMASITER | A L [
o|3| | | Sy
g,m/ﬂ RTLLOLO[T v PRIV 17
L N IRERRER B
-4 ! o - (I . -

RPG INPUT SPECIFICATIONS :vaﬂ 190:/3 F\/Lm 0B0°
IBM .. o ot 15

[P“‘” A ("5/ 7;"/6/ 53/9 e r>< - | N N S B (P AU 1. o ‘/“‘/n LR
R Keying SR SR S SR S SR O e » ,‘,:,‘ ]7-‘ I
%Om Do T fiofe~ | e DT g L AGETR

4

| Programm:

. Record ldentification Cades 8
. . . Field
. - wetd Louation Indicat
P ndicators
S d 3 5 5
v 3 3 i
Filename EE] g Z1 4 ald Nann % z
“lz £ g SR B o
=) N - < . 2
d e Pasition o} pasition: | position | -| 21| Feom o 13 2l & e s
28 25 Z el £ g put [N
g 8 5 SRR § -
N HiR 2i8( 2 SS z ZIG{O{R] > 2 é &
APNID
b T TAPS MG 1 L [ 2 oA 0 LoB L P8 08 GG 31 3] atas 36y ag]sofandafaz| o ias 45 aa arfa 10 o w2 53 60l 0 16T G 6T 68 nl7y oy 28
- / T g
y o " J C
U MWMASTER V B [1‘ _{A ] B 4 ) I
LR 1 6l CUSTHNO

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 96-99, specified in posi-
tions 65-66, test the fields for these conditions. These indicators
will be set on when the fields are plus.

'ﬁ5¢§;cH‘M@£H 11199
1QOVER3A | | || 179

72aoverRd 1| || 9o |

Note that the record identification code has been described (posi-
tions 21-27) and a record identifying indicator assigned (positions
19-20). This should always be done even though there is only one
record type per file.

TEREE R H R R HREER R b b b
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OUTPUT
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- ainlo o | 1 i W ‘1203 45 6 7 B 9 100112121416 06 17 1R 19 20 2¢ 77 21 sa -
3 4 5]6[7 8 9 1011 12 3 rahistis[17] 18 18 20121 22|23j24 25 6427 28 29{30 '3 32 33 34 38 36 31)3 19§40 41 47 473 |44{as 46 4 A8 A8 L 57 2 ‘.\ L4 5% L6 /HF 5% 50 A1 #1?AV4A bu? B BG 0[71 72 ¥3 e
T T et dte T T T
T [ oREPDRT TEEATTT g T T P
’ozToif\‘oR~ oy 1] R KR N R R e
T ‘T T‘ gl 3 W R f = S = R & Py RN PUR I b
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ola, o ¢ 1| J IR R ) J_I!P : b | \ :
1 "#IT P B AN N e i | b
SO PR L T Lev SR, ‘dME » b
ofol o] 1100 J 00 - Qa ‘CUST R T
EuiE IR I NN TR T (T O O (0 I O s [ S - L L g e S gt R .
e TR L | 39l reusTomERs | L
SAENEEEEERER R R AR R Ry fﬁ~>7‘rl‘1/-/7)57"myp/‘)7ﬂ£/ ‘
SR EESEENRN R ENET RN e ‘C’?EDIT CURRENT - .
AN R R | g WERWW£.ACCOMN757‘ L
el A A EREREN [
1‘2‘ [ . vV : [
] C i * t [ s Fr ' ? h b Tl ke o]
i 0 H I | i .
e HH B H R H AL
L;‘;,‘L‘H‘i,;,w‘___ Ly LR W:m‘ B .
tist 1ol | | i ; ) [
e B b
R T
1171 {0 } | ! !
s ‘:#‘T[",',H*T' -+ = 1 1+ ] : ab bopa i
RPG OUTPUT SPECI FICATIONS tm'w& tiM 050"
'L ””” T 12 5 76 17 ’8 i ‘iO
ng’dm ge? 7'/»/67— 89 Keyng Graphe f ‘ " Card Electio Nomber i Progiam
A — ey —_— ‘ Page ‘/ of entification 9 ‘G
pmg,i,,;! Zan QO_Q Dm,_! %/0 Instruction K?v , o LL& . Mentfic L J J
O Esoace| s Output indicators m-—ﬁzﬁ/_-r\ [ ommas 12610 Balances | Nosn | e ] o X e |
@l  — | | oo R Pius Sian |
g " Field Name - \;Ps [ Yoo 7177 T 'é Y 'UJ"S
g £ l Yes No 2 B ‘ K ‘ Faid tit
Line Filename = ‘;’ Frd No Yoo S R i
3 é - - . g P‘mmon | _No J SN a n j M| Suemrese
’i A E § Output 3 Constant or Edit Word
5 olg *AUTO EIE] Reore |2
* w 12 4 a4y 6 7 8 9 10111213 18 15 Y6 17 18 19 20 21 s Uu g4
3 a4 51617 B 9 101112 wﬁ!’: \2 11132 33 38 38 363718 40 41 42 43144145 a6 a7 42 49 o0 61 751;4 sbu‘rsaaqu)rvus 64 umz‘m 07y 72(73 14
T TTTTTT T T 1
S o 5 . il P ‘
o\zofﬁ(‘ i ‘ 1 RERE ; |
BT#BI“*O “‘ !;:"‘::H:r'#;':'tz"?""**’h'{
= g r ¢ o SR - -
,f)f"l 0,*‘ ‘N‘ T } [O B . 1| Field indicators 96-99, used to test the CHARGE
—C#l‘m oL } l |- \ | 7 b | VQ -| and overdue fields for a plus condition, are used
e [ : | " S . | ‘l/g to condition detail records. The record is to be
101 (; ! P | PP H 1. ANl | ;g,S | printed when one of the fields is plus; that is,
ojsl oy | ! i dL L - :
Bl\g‘ ol | + } } | ‘\L [ Ao }9&2“ when indicator 99, 98, 97, or 96 is on. Note
BORERERERRERERY ;L j]‘p\% that record identifying indicator 01 is also used
- L by b b s g ; . . ..
il o L “ ! il a ]}];*1/ to condition the detail record. This is done to
»Ll—?—— of | , | J C ’ R | 135/ | prevent printing information from a record
;{3 “\ ‘ j ?75 ‘ | 4_“% || | |.{ type other than 01 (one that may have acci-
f{'f AR - ‘. ’ B dentally gotten into the file).
1.5 (O :
Ll"»G‘Jr’F()—% J ‘ J Prr ot b [N A |
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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 jobs you will use two or more
conditioning indicators. Indicators used together can be in either an OR or
AND relationship.

You have aiready read about indicators in an OR relationship. You learned that
if an operation can be done when either one of two conditions or both
conditions exist, you can specify the conditioning indicators like this:

RPG  OUTPUT  SPECIFICATIONS

Program qug Graphic Card Electro Numb
Frowammev I Date Instruction Key
O § Space|  Skip Output Indicators
@] d
g [ ]
) EHEP

Line Filename § R 3 H And A

§ FIOE[L] o . T l

= 6] 0 s 5

£ St R 3[ 3

“ AfN|D ‘ '
;{4 5 (r; 7 s}nlm}nlv)‘u’u 1516 1?!19 18 20121 N'Zﬂ'jliy";% 7 735;_3' ThlS “ne iS Written When either
i o ! i . . .
*fl4 Fibpi slcaBEaRNy inls indicator 1P or OV is on.
°l2| lo L R o i ovf d
P IRR Py i e e B IR A g =
oizi ol | | . L i Cpd
B gl S S T T - S WO
ool T B T el
i f R [ t - -y T et . . . . .
olfi o L [ I l OV f ~ | This line is written when either
pemimPUESEEIRER AR = I B o BN g LN P_— ;
ofsl ol ¢ . i ; indicator 10 or 20 is on, or when
RS U B B A o B o O SR ou BURN o RN 1

both are on.

RPG CALCULATION SPECIFIC/

. Graphic \
A =t
e R b
]
Operation Fagtor 2
Na
3E£ BEEEE S EERREREREE s1g’_’jﬁ%ﬁ£—This calculation will be performed if
NOST MyLT indicators 1 and 2 are on and 3 is off, or if
s b indicators 1 and 3 are on and 2 is off.
i
! [
i b E ! +or

Conditioning indicators can be used in the OR relationship on both the
Calculation Specifications form and the Output Specifications form.



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 will be performed:

RPG CALCULATIO!
!BM toternatonal Business Machines Cocporation

Poq. am
| Pragrammer

L
T Inspruct:on T T
v ]

Date
C - Indicators
;5 And And Fagtor ¥ Qperation : Fastord
giz
[BULI o py
|5l £
3|3 2 | 1%
3 4 slel7 g ’m'nu'u talesiacvofu o o0 94 w2 Ak #Eas 2 .‘H‘)‘J Juuruasuur&iﬁ&
[ T T L . .
0 ‘,;,,f_ LoNag | | W»_9QDT’ , 18 This operation is performed
L 1B C Y S “« | when 10 is on and 20 is not on.
A A 77 V8 | e L
o4 |c | [ [ . . .
ARER Vi i b 7 MyLIT i'qu \Thls operation is performed
ﬂe’\'c‘”( T T e X when L1, 10, 15, and 99 are all on.
-4 44 4 i { I3 . '
017! |c +f N !
1T -+ -t i . - N
ols] Te] ] | | | This operation is performed
R e Lo ke . R i .
o0 || | i | " Co when L1 ison and 15 is not on.
A + H L -

RPG ouTPL

Program i
Programmer

- [ ST e
) ey J»E”i":i Lt

! Instruetion . ) +-7
[ T
O f'j Space|  Skip Output Indicators
g: Field Nan
LHA | ]
Line Filename E?ié And At
H ~lolelc] o T ‘
= AlBIo] €| 2 1y 5| ' |3
£ 0 3|z |2 zr 2 “AUTO
- AINIO ! ; . . . .
3 4 stepr B 9 10 a1 vz azfiefshiofyed vel1o 20|00 22[agi2a 20096 120 28 am 50 1 fae 33 34 ap This detail line is written when
T T 7 T ———
0 o I ; -
M. H [ L ] | 151 gy , 15 and 10 are both on,
0|2 [o] | i i 4_ : i i
TR TR L1 R A [ o R S =
eplel LD Al ] [ s e A o
DLT O»L “T l YT rrorr Tt This tota! line is written when
BTsi ol ERREEEEREEEs N ~] T L1, 10, and 15 are all on.
T A A e
ols| fo | !
41 B _,hur;,i{"., | .
o7 |o [ i !
SRR SR S AR ST Y S8 Y S S S A QA b — t
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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 7-8 of the Calculation Specifications form:

RPG OUTPUT SPECIFI
IBM Internatianel Business Machines Corporation

3
| Program Keying Graphic
Li’vogrammev Date Instruction

O gSpace Skip Output Indicators
§ H Fiold Nama
SEIE
Line Filename S{5L8) 2 l
s{rldl« And And . .. . . .
1o TelC . | T ‘ o Five indicators used in an AND relationship
3 | | le L. . . - .
s DEEE SENE ’ Fi « 5| ‘a0 utps: condition this detail record. Three indicators
Aln{o | !
|

18 5 10 51 13 vafvabie)ioi5] ks wofon ooligloa o fae os ol selac s b a5 5638 57k are specified on one line; the remaining are

specified on the following line with the word

<
O 00 0 |o FoarmType

l ] ! )
L j ( BER | I?I_ZQ ) - i
012 ) + r‘ | A r‘ w1}5 1lé_~ | AND in positions 14-16. Indicators 10, 11, 12,
10,3 1 | 1,* i I R O 15, and 16 must all be on before the detail line
el el L DD LL LT P Tt i O T T will be printed.

RPG CALCULATIH

R _ R
Program

= B i P
Programmer Date Instrurtion l Key

N R oL L
c - tndicators [
. ;é And And Factor 1 Operation Facto
R
effs
elasig | 1® 0 1F
3 4 5467 sl ofnpizitsiiafesii17ha 19 20 29 22 23 34 26 26 27424 20 30 1 {33 36 38 3 7 3 . . . . .
o] e 5} 13 31 1 TTTT J This calculation operation is done only if
02| [c|AM 19 ,?1 . Klos MWrLT AX indicators 25, 30, 31, and 90 are on and
'O'Tz'* c| 4 q ‘ : w‘ I % 91 is not on. Note that the operation is
olai |c i | S specified on the AN line.
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Chapter 3. The Programmer’s Job

Your responsibilities as a programmer include:
+ Determining the job requirements

+ Determining what RPG |l specifications and program cycle operations are
needed for the job

« Writing the specifications

« Documenting the program

+ Preparing your source program for compilation
- Compiling the source program

- Testing the program

The Programmer’s Job 121
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DETERMINING THE JOB REQUIREMENTS

The requirements for a job are generally described in terms of the input

provided and the output required. The following paragraphs and illustrations

describe the job requirements.

An invoice is to be prepared like that shown below:

AMOUNT
24756400
3¢4650.00

374500400

/

INVOICE
ACCOUNT NUMBER 09621
NAME SMITH MANUFACTURING
ADDRESS 13620 9TH ST NEe
BERNALILLO
NEW MEXICO S6120
SHIPPING INSTRUCTIONS BY AIR
ITEM NUMBER DESCRIPTION QUANTITY UNIY PRICE
439167 SHEARS 100 27.56
629408 GASKET CORK 3000 lel5S
1021139 SPRIDGET WHITE S50 75000
B H"—_\.
-
INVOICE TOTaAL

2124157.92




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 morith. The
name/address and transaction records look like this:

Name N AME/ADDRESs RECORD

- [ T
Account NAME 1 e

| NomBER ADpREss LineE 1 A DDRES

3

Y]

il2]3]aTsTs TTsTs Tl e[ T e [1]isis [zl e2l o] 35 26

7] ales[o0 1 [s2[55 34 [os[ [ 38t 1] o4 4o T Jo ] 50 el Tl 57 sa ol

LINE 2 ADDRESS LINE 3

8

61 [62]63 64656667 a8 [ss] 0] 11 |72 im«af?sﬁe[n[ra]79[ao{ﬂ@[&s]u}as[as[ar}ea[as]so}ss]92]93[94[95

Shipping code (either 1, 2, or 3)

Name TRA’NSACT/ON RECORD

{ - S

N T

u Accouwr ITem DEscrIPTION |QuanTiTH )g,g/’clf

‘Ei‘NUMBEK NumBeR :

A !

LLelfelsTo e Ta s ToTu e refilis ]l ]ioTeo[er]za e el ool a[os] 01505203 53 s on il i oo o L o s s s s Tl Tl
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The input file is organized so that all transaction records for a customer follow
the customer’'s name/address record. Each customer has one name/address
record, but might have one or more transaction records.

Iif
il

|

N |

/'_] T13500

Customer C/;v L 113500

T13500
N13500

T12347
Customer B//i

N12347

/" [T123a5
| T12345
N12345

Customer A /7

_/“—Transaction Records
- Name/Address Record




Standard computer paper is to be used for printing the invoices. Fach invoice
should be formatted like this:

I T T T ’
|
, l;zusu.séléleéé‘rés'éfiife?%?ﬁéé?3?3323338?3?1232??338?333323238?33532?:331531!151387232323::3?!
I el LT LT . e il
T e e I508R1
] BSRNBRAAN Ll Lo . L ;
_d : - J.V%»«.ﬂ .,_‘,<A‘L~‘T<Hw,“, ‘L +.¢_,,4 '“»‘:"F”'TJJ{ *J,C‘g_. B i B ‘+<»‘ -t Ay 4‘, i t
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—ty BB it et CLIERT S I SR SRS W IRRENRS R T U S +i»-»+ﬁl**4ﬁ bod ity +
} : | S A WA (ORI S 4 41‘.,‘¢‘¢14¥1‘7¢»‘ «»4—»—+
Hpo QO QMME? ) i ISR RE S SRS RN RN !
11 ! . . | R B I
4 . + 72 ThanendEE IS SRS B ST 4 + + +— 4
_H]a KD z(gg (AP €<sz.m?f ) < SRR RN
Hyra KOG CADDRIES S 2. BEENES
2.2 2 = R A B e TR e e e
Hpa ‘ XKORK ~CALDRESS LNE 3 it | ERTECROM NGRS SRR NN
"5 ‘ _H»,L&Hhﬁ , ‘ Tf + IR e S U S } et ‘ H«—«¢+f+r—+~—r++,j-+—*~—>—¢-
‘I‘ t % ; * % l«—f -+ L “*“*%“fﬁ EOUEIG ¥ SRS SR RSN SO S ¥ ‘ e e
:: i +—4—+ % *TA»‘Lr"T:*Tﬂ La-‘. PR S ot,“‘ L 0~—$¢$tr‘—4<~0-§4—«f~0~<>4't ﬁ—quv»w--r«#» 4—L4+¢—¢~T-+4~—<»+
el SHLARe (W 3TRICTY oW's XXX (RY (AR, BY [TRUCK, iR BY RATL] H asiR
10 ; e X ; e et X s ] ;
“Hln 1 &Hd‘f(l 551T % T “(r D‘EjCﬁIPIL/H{HOFMN_Qy ANTI TV CUMIT IPRICE podl. . AMOUMT | ;, !
12 o B ' . i : : !
p ¢~r——< r 3 ATT‘\"’"‘ - Y 1 ..f oy Rt T S 4. + ¢ . - ‘*»*+1 —
Dlaat LG0T MO0GAIGON00GI00 10000 1L 000 T RO .
L) EREP s ; » il s e
P T & N T | R
;rs AT ENNG vt @Eg@gg}““ “,CQ'T,Y*HMLUJE JCE) e (AMOINT] .. L.
el | L H b + . b : s .
2l T i o Tt ERREE DN !
1‘7 bl lv ¢¥‘T ot ; ;TH***Y‘I H‘_H*..“H"v‘w‘ At e d AY_TJ» PSS SR 55 SN
Tas | ] e INER ; ’QQ_ILAELO X XXX 4 XXX . ‘
9 [N | | : | S “]L o i 4
o L T . ‘ i JINVTOTT] :
ENNERN ! L j T ‘ Tt i S S¢0E! ™
” ‘5 4 + v—,ﬂIH‘.»...F, TSNS SR P . »L+v+¢r<‘i»w-.f4‘.¢’¢ R e e +
; L N SEeRIE J IR ediy . i i i ;
sl T CReeple s pace dertail Hipesy T e s
s j X ‘ s : ! L ;
as ! ‘ ' T [T e e ! T Ford ;
B P B R IR RES naes S D B o + AR e f

The Programmer’s Job 125



Your first step is to analyze the problem and decide what processing must be
done to get the desired resuits. Always keep in mind how things are done
using RPG Il. In your analysis of the job, you would probably think of these
points:

 Information for the first part of the invoice is taken from the name/address
record. Information for the second part (list of transactions) is taken from
transaction records.

+ In order to print shipping instructions, 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 PRICE = 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 |l SPECIFICATIONS NEEDED FOR THE JOB

After you have carefully analyzed the job, determine what RPG I specifications
and program cycle operations you need. For example, consider the following:

+ Different record types are used. 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.

« INVAMT is printed only after all transaction records for one account have
been processed. This is a total 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/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 |l program cycle would
include the steps shown in Figure 21.

The Programmer’s Job
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®

START

O

o

Perform detail
calculations.
Set resulting
indicators.

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

Overflow indicator on? Yes, do
overflow operations and set
overflow indicator off.

Program

O Cycle

LR indicator on? Yes, end of
job has been reached.

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

®

Perform total

Perform heading
operations.

Perform detail

output operations.

If overfiow line

has been reached,

set on overflow
indicator. ‘

Set off control

level indicators.

Set off record
identifying indicators.

04

Read a record.

t ast record? Yes, set on
control level and LR
indicators and perform
total calculations.

A

Set on record identifying

calculations.
Set resulting
indicators.

@ Did Account Number change?

indicator.
Change in controtl
field? Yes, set t

on control leve!
indicators.

@ Print total only after all transaction records for one customer

have been processed.

@ Print all heading lines if overflow occurs.

@ The operation to find shipping instructions can be done only
for name/address record. The operations to find AMOUNT and
INVTOT can be done only for transaction records.

@ Headings for the invoice can be printed only when name/address
record is read and detail lines only when transaction records are

read.

Figure 21. Program Cycle Operations for Sample Job



WRITE THE SPECIFICATIONS

After you have analyzed the problem and determined how to solve it using
RPG Il, you can write the specifications. Figure 22 shows the specifications for
the job.
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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.

Documentation consists of:
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 job is completed.

All documentation cannot 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 GX219094  UM/050°
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[ . e e e ) .
Veame 177707 T G T et 2 8 76 17 7 79 80
] xeying N S S e ° Program i i 7
instruction hK,,y T i ’;’ age || qot  ensheanon| | P J

| . i 1 S - ) T

Hield
Indicators

field Location

I
Line | Filename
2
EEE T T IR T [V B N DO
ol M
ol 11
ANNE
Jif T
ol I
ole 1|
olr |1
ol (1
Fuiq‘ 1

The Programmer’s Job 133



134

Comment lines can be used anywhere on any specifications form. There is no
limit to the number you can use. The RPG I 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 RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS

Program Graphic Card Electco Number
e e keya Py S I T N
Programmer I Datw Irtrction Punch

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 O and the letter O and
the number 2 and the letter Z. You may, therefore, devise a graphic symbol
that you use for certain letters. Some people use @ for zero, Z for the letter Z.
Explain your symbols so that the operator will know what to key when the
symbol appears on the coding forms.



Control Specifications Preparation

Some systems require control specifications. If yours does, you will 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 il functions are used in the program. The entries are
such things as:

r 1P forms control allows operator
positioning of forms at the begin-
ning of program execution

M RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS gf"z‘l;f:?ﬁsi"_”m.
I: Internstionsl Business Machines Corporation - — card — — — 2 75 76 77 78 79 80
ram evin raphic ectro Number o Program
po— o I':“mgmn - P-wD] f |d.o:nﬁcation

H

Line

Size to &
Compile | 21

I |» Form Type

Control Specif rcations

Number B
L Of Print i Reserved
& Positions

Refer 10 the specihic System Reference
Library manual for actual enteies

% Indicator Setting
Number of
Formats

I¢ 5/3 Conversion

m
o
2

55| 56157 58 59 60 61 62 63 64 65 66 67 68 63 7(| 11 72 73 74

- Alternate decimal notation, [
Format of date decimal periods, or decimal In some systems, the name in 75-80
month/day/year commas of the Control and File Description
year/month/day Specifications form is used to name
day/month/year the object program

Checking the Specifications

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 entries in appropriate positions

e Used correct entries in positions

Spelled the same field and file names identically throughout your program

» Used your indicators correctly

If you should find that you have omitted a specification (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).
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Notice that no line numbers have been entered in positions 3-5 of the
specification lines located below line 20. You can place numbers in these
positions to tell where the missing specification belongs:
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) In this example, the programmer did not specify information to be included s
o on the second heading line. On the lines following line 20, he entered the

2L 1L 0L 69 89 ©9 99 9 v9 £9 29 19

missing specifications. Notice that positions 3-5 tell where the specifications
belong. The line numbers 051 and 052 indicate that the specifications belong
between lines 05 and 06.

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.

1ol 6 8 £ 9 S v £ Z 1



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 the following program listing:

o

0001
RG 025
Q002

0003
000¢
0005
0006
Q007
0008
0009
0010
Q011
0012
Q013
0014
0015

0016
o017
oois

0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037

0038
0039
0040
0041
0042
0043
0044
0045
0046

0001

0002

0003

0004
0005
0006
0007
goos
0009
0010
0011
0012
0013
0014
0015
0016

0017
0018
Q019

0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038

0039
0040
0041
0042
0043
0044
0045
Q046
0047

H Cliea

FNAMADD [P 128 128

FINVOICE O 120 120 av
INAMADD  O11 10 L CN

I

I

1

I

I

I

I 02N 20 1 CT

I

I

I

I

I

C 10 SHPCD CoMp 2

C 20 QTYy MULT UPRICE
C 20 AMOUNT ADD  INVTOT
OINVOICE H 304 10

0 0OR OVNLO

o

0 H 3 10

0 OR OVN10

0

0 ACCNO
0 H 2 10

0 OR OVNI1O

0

0 NAME
0 H 1 10

0 OR OVN10

0

0 ADDR1
0 H 1 10

0 OR OvN1O

0 ADDR?2
g H 2 10

0 OR OVN10

0 ADOR3
0 H 32 10

0 OR O¥N10

0

0 97

0 98

0 99

0 H 2 10

97989915 LODE 142439 ?2INVOCE
FIND ITEM TOTALINVOCE

DSIK
PRINTER
2 60ACCND L1
1 26 NAME
21 49 aDOR1
50 T2 ADOR?
73 95 ADOR3
96 960SHPCO
2 60ACCNO L1
9 140ITEMNOD
15 29 OESCRP
30 3404Ty
35  392UPRICE
AMOUNT 52
INVTOT 102
45 'INVOICE®
L7 *ACCOUNT NUMBER!
23
T *NAME®
39
10 *ADDRESS®
42
42
42
24 'SHIPPING INSTRUCTIONS'
33 *BY AIR'
33 *'By TRUCK®
33 *By RAIL®

The Programmer’s Job

FIND INvV TOTAL INVOCE

INVOCE

INVOCFE

INVOCE

INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVQOCE
INVOCE

INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVO(CE
INVOCE
INVOCE
INVOCF
INVOCE
INVOCLE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE

INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE

2
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0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061

STMT
0004
0005
0006
0007
0008
0009
0012
0013
0014
0015
0017
0018

ERROR

RPG~

0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062

00000 DOCODOO0O0O0O0

OR
D 2
T 32

INDICATORS USED

Ll OV 10 20 97 98 99

NAME
ACCNO
NAME
ADDR1
ADDRZ2
ADDR3
SHPCD
ITEMNO
DESCRP
QTY
UPRICE
AMOUNT
INVTOT

NUMBER
0221

FIELD NAMES USED

DEC LNG
0 0005
0020
0023
0023
0023
0001
0006
0015
0005
0005
000%
0010

[eNe]

NN NO

DIse
016C
0113
0iL2A
Olal
o158
0160
0173
2167
0178
017D
o182
018C

OVN1LO

20
ITEMNOZ
DESCRP
QTY z
UPRICE1L
AMOUNT L

L1
INVTOT LB

STATEMENT NUMBER

0017

ERROR SEVERITY
RPG-0025 T
RPG~0221 W

INVALID D

EVICE

14
34
50
65
81

11
36
49
63
82

65
82

*ITEM NUMBER'
*DESCRIPTION®
CQUANTITY?®
TUNLIT PRICE’
*AMOUNT®

*INVOICE TOTAL®

TEXT

NAME IN COLUMNS 40-469 ASSUME DISK.
RESULT FIELD LENGTH MAY NOT BE LARGE ENOUGH.

INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE

£

The most important parts of the program Iistingl 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.

INote that the sample listing shown is the program listing for the
invoice job (INVOCE).




If the compiler finds any errors in your source specifications, it will print
diagnostic messages telling you what errors were made. You will find that
different types of messages are printed: warning, terminal, or informative. A
warning message is an indication that something may be wrong. If you check
the questioned specification and find that it is all right for your program, you
need not make 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 translate your specifications.

The diagnostic message section of the program listing contains two basic
parts: a list of messages ° and an explanation of each message 10.

0 ERROR NUMBE}ATATEMENT W
RPG-0221 0017

ERROR SEVERITY n/a TEXT
0{ RPG-0025 T INVALID DEVICE NAME IN COLUMNS 40-46+s ASSUME DISKe.
RPG-0221 W RESULT FIELD LENGTH MAY NOT BE tLARGE ENOUGH.

Each error message in the list is identified by a 3-digit number n 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
B} Following the list of messages is an explanation of each error [l and an
indication of the severity of each error (W = warning; T = terminal)ln.

The sample shown above shows diagnostic messages printed for the invoice
job. Note that message 221 is a warning. A warning is an indication that
something may be wrong. If you check the specification noted and find that it
will work for the job, you need not change it.

Checking the message in the listing, you would find that the warning points to
the AMOUNT field in statement 0017:

00171 0018 C 20 Q1Y MULT UPRICE AMOUNT 52 FIND ITEM TOTALINVOCE

The AMOUNT field is specified as five characters with two decimal positions.
In checking your specifications, you will find that the amount should have been
7 digits with 2 decimals, and 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 where it appears at
statement 1, the device entry DISK, was miskeyed as DSIK. You must correct
this error. (Check the RPG H reference manual for your system for the correct
entries for the Device positions.)
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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 your 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-Z. In
RPG It programming, any of the letters A-Z and special
characters @, #, and $.

alphameric: Any alphabetic or numeric characters.

alphameric constants: Any of the characters in the
data character set.

alphameric field: A field that contains any of the
characters in the data character set.

AND relationship: The specifying of conditioning
indicators such that the operation conditioned will be
performed only when all conditions are met.

arithmetic/logic unit: An area inside the processing
unit where calculations are performed.

arithmetic operation: An operation such as addition,
subtraction, multiplication, and division performed in the
processing unit.

ascending order: The arrangement of records in a file
from low to high, based on the contents of a specified
field in each record.

blank after: Changing 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 I coding
form which 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.

Glossary

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.

coding: Making entries on RPG Il specification forms.

comments: Words or statements in a program that
serve as documentation rather than as instructions to
the compiler.

compile: Translate a source program (such as RPG !
specifications) into an object program (machine language
program) using the compiler.

compiler: A program that translates a source program
into @ machine language praogram.

conditioning: Using indicators to control when
calculations or output operations are done.

constant: A data item that does not change during
execution of a program. This item represents itself and
is actually used in processing rather than being a field
name representing the data. For example, COST is a
name representing a field containing data that changes,
whereas the constant 100 is actual data used that does
not change.

control break: A change in the contents of a control
field.

Control and File Description Specifications form: An
RPG Il coding form that gives, for a particular job,
information needed for control of the system and a
description of the files used.

control field: One or more fields that are compared
from record to record to determine when certain

operations should be performed.

control group: A set of records all having the same
control field information.
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control level indicator: An indicator used to specify
certain fields as control fields and to indicate which
operations to perform at 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 266 EBCDIC characters.

descending order: 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 rectord produced during the
detail output operation of the RPG Il program cycle.

detail time: An operation in the RPG Il program cycle
in which calculation and output operations are
performed for each Yecord read.

diagnostic message: An output message that identifies
RPG Il specification errors and their severity.

digit: One of the characters 0-9.

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. This includes zero suppression and
punctuation.
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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 language instructions to produce the desired
output.

factor: In RPG Il programming, a field name or
constant used in a calculation operation.

field: One or more adjacent record positions which
contain related 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 Il 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.

file name: In RPG Il 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-digit or 2-character entry on the
RPG Il specification forms used to tell when certain
calculation or output operations are to be performed. (2)
An internal switch used by the object program to
remember when a certain 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 record indicator: An indicator that signifies 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, such that the columns in
the upper third are numbered 1-32, in the middle third,
33-64, and in the lower third, 65-96.

numeric: Any combination of the digits 0-9.

numeric constant: A constant used to represent a
number than can consist of a decimal point, a sign, and
the digits 0-9.

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: Specifying 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 tc 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 signifies when the
last line on a page has been printed or passed. It can
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
occured.

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: To perform 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 are to be done and how to
do them.

program cycle: A series of operations performed by
the system for each record read.

program listing: A printout which 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.
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record: A group of related fields or data items treated
as a unit.

record identification code: A code placed in a record
when it is created to identify that record type.

record identifying indicator: An indicator that
identifies the type of record being processed during the
current program cycle.

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 indicators: An indicator that can signify (1)
whether the result of a calculation is plus, minus, zero,
or blank, or (2) whether a field is greater than, less than,
or equal to another field.

secondary file: Any file other than the primary file used
in multifile processing.

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 Il

Special character: A character other than a digit, letter,
or @, # and $. For example, *, +, and % are special
characters.

Specification forms: Forms on which an RPG i
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 unit: 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.
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Total time: That part of the RFG Il 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, 00057, when zero suppressed,
becomes b157 (b represents one blank space).



address 2

alphameric constants 102
alphameric field 24

AND relationship 119
arithmetic/logic unit of system 2
arithmetic operation 102

blank-after 59

calculation operations
description 40
program cycle operations 40
types of 42
sample job 49
calculation specifications form 41
coding 4
comment lines 133
compare operation 99
compilation 5
compiler §
constants
alphameric 102
definition 42
headings 66
numeric 42, 102
control break 54
control field 54
control level indicators
definition 54
program cycle operations 56
RPG || specifications 57
sample job 60
control section of system 2
control specifications form 135

data processing terms 8

decimal positions 20, 47
describing output records 25
desk checking specifications 135
detail output 15

detail records 27

device designation 18

diagnostic messages 139
documentation 133

Index

edit codes 34
editing 33
error messages 139

factor 1 42, 99
factor 2 42, 99
field 8
field indicators
definition 111
program cycle operations 111
RPG lf specifications 112
sample job 114
field location 24, 29
field names 22, 29
files
definition 8
input 18
output 18
file description specifications form 16
file designation 18
file names 17, 21, 26
first page (1P) indicator
definition 64
program cycle operations 65
RPG Il specifications 66
sample job 77

half-adjusting 47
heading records 27

indicators 53

input 1

input devices 1

input/output operations
description 14
program cycle operations 14
sample job 36

input record description 20

input specifications form 20

Index

145



job1 36

job2 49
job 3 60
joba 77
job5 89
job 6 105
job7 114

last record {L.R) indicator
definition 74
program cycle operations 75
RPG Il specifications 76
sample job 77
LR indicator (see last record indicator)
L1-L9 indicators (see control level indicators)

machine language 3

numeric constants 42, 102
numeric field 24

OA-OG, OV indicators (see overflow indicators)

object program 3
OR relationship 74, 118
output 1
output devices 1
output record description 25
output specifications form 25
overflow 68
overflow handling 68
overflow indicators
definition 68
program cycle operations 70
RPG H specifications 72
sample job 77
overflow line 68
overflow page 68
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primary file 18
printed output 1
printed reports 30
printer spacing chart 10
processing unit 1
arithmetic/logic 2
control 2
storage 2
program 3
program cycle 11
program cycle operations 12
program listing 137
programming aids 8
programming language 3
programming terms, basic 8
programmer’s job 121

record 8

record identification codes 85

record identifying indicators
definition 81
program cycle operations 82
RPG i specifications 83
sample job 89

record layout form 9

record length 19

record size 19

record type 27

record type sequence 87

reports, printed 30

result field 45
length 47

resulting indicators
definition 96
program cycle operations 96
RPG M specifications 98
sample job 105

rounding 47

RPG Il program cycle 11

RPG Il programming language 3

RPG Il specification forms 4



skip 72
skipping 31

tapeless carriage control 31
source program

compilation 4

description 3

translation 5
spacing

after printing 73

description 30

with overflow 72
specifications forms 4
specification form order 134
specifying record identification codes 85
specifying record identifying indicators 86
specifying record type sequence 87
storage section of system 2
system, data processing

description 1

input devices 1

output devices 1

processing unit 1

test the program 140
total records 27
type of data 24

1P indicator {see first page indicator)

01-99 indicators (see field indicators,
record identifying indicators, resuiting
indicators)

Index 147
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