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

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

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

How This Manual Is Organized

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

« What are the parts of é data processing system?

+ What is a program?

« What is a programming language?

What is an RPG program?

« How is an RPG program run on a system?

Preface

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

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

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

« RPG Control and File Description Specifications,
GX21-9092

« RPG Input Specifications, GX21-9094

« RPG Calculation Specifications, GX21-9093
« RPG Output Specifications, GX21-9090

« RPG Indicator Summary, GX21-90395

+ RPG Debugging Template, GX21-9129

« Printer Spacing Chart, GX20-1816

« Record Layout Form, GX20-1702

« Disk File Layout Chart, GX21-9108

« Printer/Display Layout, GX21-3174
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Chapter 1. Basic Data Processing and Programming Concepts

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

PARTS OF A DATA PROCESSING SYSTEM

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

Input Devices

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

Output Devices

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

Processing Unit

The main part of a data processing system is the processing unit. The
processing unit controls the operation of the system, performs the
arithmetic/logic functions, and contains the system’s memory area, calied
storage. Storage holds the data and the instructions that tell the system how
to process the data. Storage capacity is measured in bytes, K-bytes, or
megabytes. A byte is the representation of one character. One K-byte is 1024
bytes (1024 = 219). A system that has 32 768 bytes of storage is called a 32-K
system. A megabyte is one million bytes. Thus, 8.6 megabytes are 8 600 000
bytes.

Basic Data Processing and Programming Concepts 1



PROGRAMS AND PROGRAMMING LANGUAGES

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

« When to read each item of data to be processed
« What form the data will be in

« Where in the system the data is stored

+ What calculations to perform on the data

« What form the calculated resulits will be in

« How to record the results for further use

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

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

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

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

The set of instructions you write is called a source program. This source
program is translated, by a program called the compiler, intc a

machine language program called the object program. The data processing
system uses the object program to process data. In fact, the system can use
it over and over to process several sets of data.

Source Programs

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



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

specifications.
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Notes:

1. The specification forms shown in this manual are used for RPG programs on several IBM systems. However, not all column headings refer to

valid entries in those positions for all systems. Refer to the RPG reference manual for your system to determine which entries are valid for
your system.

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

Figure 1. RPG Specifications Forms

Basic Data Processing and Programming Concepts 3



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

After you have coded the specifications forms, the next step is to get the
coded information into the system. The system cannot read the coded forms,
so0 you must put the specifications into a format that the system can read.
Depending on your system, you key the specifications onto a diskette, into
punched cards, or directly into the system.

Translating Source Programs into Object Programs

As we said earlier, the system understands only machine language. It cannot
use a coded program (written in a programming language like RPG) directly.
Any program you write in RPG must be translated into machine language. The
translator is a program called a compiler. The RPG Compiler program is
available from I1BM.

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

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

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

« It assigns storage locations to program instructions and data.



Summary

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

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

Output
‘Calculation
Input
Control
and File @ Write the source program on the RPG
Description specification forms.

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

Basic Data Processing and Programming Concepts 5



@ Key the source program on cards,

disk, or diskette.

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

System
Processing
Unit Storage

Compiler Program

Compiler program on disk

Source Program

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

Keyboard

Object program L. — —
on disk
@ From disk, diskette, or cards, System.
the object program is read Processing
Unit Storage

into the system.

i
| Object program in

— — — 2 punched cards or

on diskette.

Input
Data files

Object Program

Data

Output
Printed report

@ The object program processes the
data specified by the RPG program
and produces the desired result.

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




DATA PROCESSING TERMS AND PROGRAMMING AIDS

Data Processing Terms

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

address field). Figure 3 illustrates the meaning of the terms field, record, and

file.
Disk File
Field: An area in a record reserved : - Card
and used for a particular item of data. File
Record: A group of related fields.
- File: A group of related records.
Ve AN S .
7 N 4
/ \
Record , 4 ) .
7 A Name City State Zip
— Record
Part Unitof | Quantity :.‘ UL St
Number | Description | Price | Measure | in Stock Ve ' '
Dt i e A
) . . Fields
Fields i File (Printed Report)
Accounts Receivable Register
Date Cust Cust Name Invoice  ~ Invoice
i No No Amount
Record —————— =+ 07/11 7560 Allstons 06340 $ 4432
(A record 07/11 7632 Village Shop 06341 148.39
ona printed 07/11 8392 Ray's Repair 06342 428
report is X . y
commonly
called a
line.)

Fields
I Figure 3. Basic Data Processing Terms
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Programming Aids

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

a program.
IBM INTERNATIONAL BUSINESS MACHINES CORPORATION
PROPORTIONAL RECORD LAYOUT FORN
2)
Application //'CD Type of Records ITEM TRQNSHCH‘ON RECORD By
RECORD NAME AND REMARK | - Hex, [ [0} /65 0F AoB 3 14115 19f1a EIF 23124 28129 ZDIZE 32[33 37]38
Oec. [ 5|6 10]11 15016 20|21 25|26 . 30|31 35{36  4oja1 lélis sols1 5556
Cust [o] v wl § i Setting | |
Nl:nak::' Nu’ﬁ;cr -32%3 6,‘,6:;:, Tt+em ' Description PH:;} Prce
(eusTNG, (ORDNO) | 5235 | ETEMNO) pEsc) | | ,(WSTPR) (smrq ,
Ll L 1AL de bk L Lol i 1 -t Iod L % w3 i 3 i i i i i N Pt d
NS 4 1 T [ ] 1
||||||||||||11I|11,Ll|113 llLLllllllllllIllllIllll T
T N B '
TR T PP P T P T I e e
! T t ] I 1

|||||||||||t||||l-l|||-|I|||l||«||||||-ll111

1L14l|1J_Lll||1||||1 IIlI|llllln-llllllLllllllllllllllll]_]
' ! 17 I | ' ! !
Illllllullllllllll lIIllL'll llLJ;ll]lLllllI]llelllllll
L ] T i 1 I I
(R IEEE TETNA PN WA N P N N lllllllll]J_LjJJll
1 i 1 T I
|||1[1||1{|||1l||||'| llll[ | | l ]
— t _IlnsTn lllll L 1) llllllllllllll'lj
Lrad Jaa llJ‘LIl‘LLLllllLlllll nljllleL-..-l;..-';i;;Jl:
T 1 i |
1

The record layout form shows what records in a file look like. This form is filled out at
the time a file is designed. 1t shows what fields are in the record @ and the exact loca-
tion and length of each field @ . It may also show the names you use in your program
to refer to each field (3) .

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

1[LJ]ILII‘IIIJllli_LIlllAIlhlllllll‘lllllllllIllllllllllln
| I [ ‘ | !
lllllll‘lALIlLJ_LllllllllllIIIIIIlnlll‘lll]llll‘llll{lllllll
[N L1 -nljlnnxilnnll sa el by o adod WA B A I W U )
Hex. [_J[00 04/05 09]0A oelor, +3114 18[19 10|1E 22]23 2728 2cj2D 3132 3637
R .
pec. [0 als slio 1af15 19[20 24]25 20[30 3435 39fa0 4445 49]s0 54[55

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

tThe number of forms per pad may vary slightly.

Figure 4. Record Layout Form



ROG. ID. PAGE
CHARACTERS PER INCH, 6 LINES PER VERTICAL INCH) DATE

.IST: @

fold back at dotted line. -—

AR A A LR B HE s N RE R RS HEHHEEE HEE MR A HEHHEEH B HE R EHHE HEEHHHEEEE R HEEHRE G HE AR
1 ;
2 I | ‘
3 i | o
4 IR . i 10N p
s : : : | : 3
HLE ’ i CAS ECEIPTS]  [REGISTE RlatrmT" T TN |
417 s . . L L | /A '
[ ] : 1 gt 7{ J : . j e 7 L\ I
[h]e CusT [ 1N+ . CUSTOMER ‘ | |INVOICE | __ChsH DISCIOUNT R
]Z(H 10 No LN . MAME ‘ WMo CIETIVIED | TAKEM CREDIT
1" : N co I - i i
Qe—a 12 XIXXXXX XXX XXX XX XX XXX XXX X XXX | XX XXX XXy XXX XX L O XX X, XN X
13 I i i LNECSEEE : A
\ D CusT ' L vAme) (6) 1 T [ [[INVN (CASNN . (DISC) | KCRE
\\ 15 I ; i J’F%J : ; ; . % } i I 1\ , i !
L T T T L
Ths ; TOTALS] | ‘ - XXX IXXX] XX XXX, XXX
19 C i
20 ([TocAlsi) TooiTisc)) (TOCRED,
21 1 H ; H H i ; ; ;
22 g L N RRES! 5 BERSRREEANE
23 ; 1 8dnal SpAce. |deTal nes B , AN
25 * il niplée RACE DETween| [T del@ Né d"}.ra oTalg
- g f H SR SEREEREES AN SARS N ARRRE AssawREs AEE
28] [ ] . . .. . . . ) I
2ol 11 + The printer spacing chart indicates what a printed report should look like by showing ;
sol | 1 1. what information is included in the report and how that information is organized. It ‘
3 1 . 0 ‘
2 ' % shows: T
33 t ! i |
:; ; @ What types of lines (heading, detail, total) to print .
[36] ! 7 | (@ What spacing is required between lines I
3 171 | (3) What information to include in the lines
:: 1+ | (4) The exact location of that information (the numbers at the top and bottom of the
40 ! form correspond to print positions on the printer)
m i (5) The positions in which data is to be printed (Xs mark these positions)
43 ! ™ | (6) The field names used in your program
:: s (1) The punctuation to be used
a6l | |
L N ; (You could also use the Printer/Display Layout Form, GX21-9174, to show the format of
____: s a printed report.)
5 |
[ Il INEREE
uzuunsél%%1;&“‘93?%%332?!538?%222273:3?222;2?338?3%222?338?23527%?51’213523538%‘%]5222]?:38?23233?3
i"— Fold back at dotted line. :‘Q—

Figure 5. Printer Spacing Chart
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Chapter 2. RPG Programming Language

RPG Program Cycle

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

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

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

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

« Which operations are used for a particular function.

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

RPG Programming Language 11
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START

Perform heading
operations.
Perform detail

Qutnuit aneratinne
cutput gperations

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

Perform detail
caicuiations.
Set resuiting
indicators.

Move data from record selected at

beginning of cycle into nrocessing area

........ q area, Set off control
Set field indicators.

level indicators.
Set off record

identifying indicators,

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

Read a record.

Program
Cycle

If LR indicator is on, end of

n
program has been reached. If last record, set o

control level and LR
indicators, and go to
Perform total calculations,

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

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

indicator.

Perform total
calculations.
Set resulting
indicators.

If change in control
field, set on control
level indicators.

Notes:

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

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

Figure 6. Program Cycle



Writing Specifications for Input and Output Operations

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

Program Cycle Operations

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

Notice that two operations concern the basic requirements of a program: input

(read a record) and output (detail output). The third operation is the movement
of data inside the system.

START

- Perform detail
* output
. operations.

Move data from record selec
beginning of cycle into processing area.

Read a record.

Program
Cycle

Figure 7. Three Basic Operations in the RPG Program Cycle

RPG Programming Language 13



14

Data read by an input device must be transferred to the system’s processing
unit before it can be used. Moving data is a mandatory operation for every
program. Because this operation is mandatory and is done exactly the same
for every program, the compiler can supply instructions to do it.

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

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

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



DESCRIBING THE FILES

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

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS Gx21.9092 UM/050°

T=es Printed in U.S.A.
International Business Machines Corparation
12 75 76 77 78 79 80
orowam Keying Graphic Card Electco Number PageD]“' Program
Programmer Date Instruction Key —_—
Control Specifications
For the valid entries for a system, refer to the RPG reference manual for that system,
5
g B
H : :
& 1 g =
= > < 4E 2|8 g
" 2 Nurmber |£ HEANERE E|2 g 2
seero |51 oo Elol 2| [ormm [5] e g1251521 Elol.l5l2ls 15el<lz
& |Compile | 5 | & Execute E| -|& Positions|© o |Bl el 2| 2IE|2 HNMBHEAEAERERHEHE s
Line |> olo 3 |25 ° P > BIElE[SIS|S|E|B|S|S|ElEials 2lEl® g
= 4 = o & 1218|838 H I B BT b B B R B R R KL L L
3 g1 HE IR £ BRI EEEHHHEHEEIEEEE
& 3|3 HEREEHEE H 2t E (3= BIE (22| 8216|821 & (2 25| a]5(F
3 a s5)sl7 8 91041112 13 14|15/16 17§18} 2112223 24 25126/27 28 29 30 31 32 33 34 35 36|37]38 39{40|41]42}4344 %£484950_5LSZ 54§ 55 57|58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
‘ ’ LT I
o[ [ ] AREEEE
File Description Specifications
For the valid entries for a system, refer to the RPG reference manual for that system.
File Type Mode of Processing File Addition/Unordered
F File Designation Length of Key Field or s Extent Exit Number of Tracks
e of Fi of Record Address Field Wy for DAM for Cylinder Overflow
nd of File g
Record Address Type | . 2} Name of Number of Extents
i Seauence S i Symbolic 121 | pel Exit
Filename Type of File A Device Device § Tape
File Format & Organizationor |3 s Rewind
Line « w S Additional Area < = Storage Index o,
¢ =) I 3 -
a S| Block Record x [=|Overfiow Indicator[ % Condition
8 IS @]  Length Length = E Key Field | uLus,
5 o|e S g gt E‘\ =3 Sta‘;ting K Continuation Lines 2| Y€~
e g IS - = Location | | 2 3
o MM External Record Name N\ Option Entry < &
3 557a9mnlzuu!s‘sn|s192021nzszdzsiﬂlgigl_gn}ﬁasﬂas:ﬂacu4243«454647«34950515253 56 57 58 50 sﬂﬂ‘526364§i‘6657%_iy7071727374
18119 . 33 o 1 LR [so 61 52 63 64 65]66/07]
o[ Jr WN IF T T X
- i 5
\ ;
ol3| |F Q ~ ‘ \\ \\
ola| |F l \\ N Ly ™G
\ P~ i ‘\ S
ols| |F ’ \ D ) L N NG
I N\ L ~ - B T o o
Name | |} How file Program described } Size of records H— Input or output -
of file 1] is used file format : in the file T T{ devices used B
T T T 1 1 Fa- T
i i
019 F I [ i
10| |F
+ £ —
F L] P
2L 1L 0L 6989 L1999 SI¥YIEI 29 19 09 65 85 LS IS SS YS ES TS IS QS 6V BY LV OV SO Y EV Z LY OV 6C BC LE SE SE VECE CE IE OE 62 BZ LZ 9T GZ P2 €2 2L 1Z OZ 6L 8L L1 9L GL PLEL 2L LLOL 6 8 £ 9 S ¥ £ 2 1

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

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

However, the compiier recognizes fiile names oniy if they conform 10 these
rules:

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

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

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

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

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

Filename

MECRD |~ Valid file name.
7ST -— Invalid file name. Name must start in position 7.
FILE - |nvalid file name. A blank must not be used between characters.
YMASTIR | < Valid file name.
~— Valid file name.
ur ~— Invalid file name. The first character of the name must be

an aiphabetic character.

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



Device Designation

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

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

Note: The examples in this manual use shading in the device name positions

rather than actual RPG code names for devices because code names differ for
each system. The RPG reference manual for your system tells you which code
names are applicable.

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

File Use

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

You specify file use by placing either an | {input) or O {output) in position 15:

File Type

RigkE .
§ ~<—— 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. Designating a file as a primary file in an
RPG program indicates that the RPG program cycle supplies some of the
program logic. For more information on primary file and other types of input
files, see the RPG reference manual for your system.

RPG Programming Language 17
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File Format

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

File Format

Record Size

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

so the last digit is in position 27:




The record length specification does two things:

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

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

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

The size of records (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 compiler will give you an error
message that requires that the program be corrected and recompiled.

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

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

RPG 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.
A description of the record in a file includes the name of the file containing the
record, the name of each field in the record, and where each field is located in
the record. To describe fields and data in the record, fill in the indicated
postions:

I ) RPG INPUT SPECIFICATIONS GX21-9084 UM/050°
T international Business Machines Corporation 12 Printed in US.A.
- 75 76 77 78 79 80
Program KevinuA Graphic Card Electro Number Pmmof ngr-am ) m
Programmer [ Date Instruction Key
- External Field Name .
I g - - Field Location | ;'EM
Filename § Record Identification Codes 5 < nelicarars
or s . Ils |3
g| Record Name [ §§ ! 2 3 From To |8 RPG Slsyl 2
2 2130z, g pi w13| FieaName | T |23| % Zero
Line [ clc|2 o |2 MR 2| 15|23 / oo sypture |5 212z & |pusfm
S HHH Position |£]©| 8| Position |Z1O8] Position |Z|S|#12|2 1 EIlEEl o Blank
Data| o|r| feiSis sINl s S H FIEHEE / § E (25 2
Structi e ANDZ,3§ 31516 z1ol6 zbo&‘,‘ L imes Length S |26 &
Namyi 1
3456‘789‘0|\2‘31‘|§|B‘l7|319201|2223242§2827m293031 35 36 37 ] "‘45464748495u5|52535‘55555758%62635‘6506875859707‘72737‘
of1] |1 ¥ Y
ol2] [1 4
*I'Name of input fil
——| Name of input file . .
ol e P d Location of each Names of fields
[o s | containing recoras . . .
ii g . field in the record . in record
ols| You are describing
0|7
I Type of data
o8| |T
(character or
ol IT o
o It numeric) in
] 1 each field
REIREY
113] |1
14) T
118 [T
16| [T
17| |1

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

the record.
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File Names

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

on the File Description Specifications form:

zgﬁ International Business Machines Corporation

RPG INPUT SPECIFICATIONS

Pogam Sioc k Transaction Reawler Keying Graphic Card Electro Number
Progammer John Doe [Daie hof - - nstruction [

il

Form Type

Filename
or
Record Name

External Field Name

|

Indicator,

Record Identification Codes

File Description Specifications

Filename

IGELED

File Type

Mode of Processing

File Designation

Length of Key Field or
of Record Address Field

End of File
Record Address Type |
Sequence 5 i
Type of File » Device
File Format ™ Organization or §
" g O Additional Area {7
& = 5
ol2 S| Biock Record x| |Overtiow tncicator| 2
Slz 2| Length | Length | NE Key Field | %
g|g > 3 gz Starting i
Sla| 1ef= <= Location | |
IS |wi< Externat Record Name
13 14115 [1617|18[19 20 21 22 25 24 25 26 27 28 20 30 31 32 33 34 35 38 37 38[39| 40 41 4
02 222500 25 36 27 28 20 (4,35 36 37 3839|490 : 2‘43 a4 }45 46
Ip E 96 N
| .

RPG Programming Language
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Field Names

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

“The rules for forming field names are as follows:

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

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

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

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

&1 Field Name

w6

! l ;<—Valid field name.

T | | <—Invalid field name. A blank cannot be used between characters in the name.
T ~—Invalid field name. A field name can be no longer than 6 characters.

~—Valid field name.

~— Invalid field name. The name must start with an alphabetic character.



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

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

field:
¢ Ord c3d I Tiem ist Selli
ustomer rder | ST tem _ Lis 1
Number Number | £ % Number Descriphion Price «P-nc_:e
(cusTnO) (oxono) | §¢| (ITEMNO) (pesc) (LISTPR) | (SELLPR)
G2 R
i [2]3TaTsTe v s guT]ufw]is ] ]ia]is [oo[ai[2e]e[o4[o5 26 o8] ]30 31 [32 38 [oa] 35[36[37 [38] 3040 a1 [42[s3]4a [asTasar [aa 49 | 50 [ [52 53 |54 5[s6]57]58 59

/

I T ExteriField Name: ) ) ield
H Field Location Indicatos
Filename H Record IdentificatimCodes 5 g lcators
o EXS - Zls | =
Record Name ufy,_._iﬂ 1 2 \3 . From To s RPG = ;G g
& Zl2lE 2 N g E| Fietd N EN ] I
= =|={5: N - 3 L ame g leic} & Zero
Line =g|g” = | =| |8 —\=‘§¢ Data Structure B s g2 g Plugf [Minus| or
g HAR position |Z]2| ] Position |Z]|2] 8] Pesition 2l lS E 2 l£E| S Blank
" Data o[r] |E|2|8 siN| & PN 5|N| 5[ EPBY_oceurs S El8s| 2 an
ety ~no1218]28 2|5(5 2[sl5s 2[6]5]|5 |2 gimes | et | g128| &
3 4 50617 8 9 1011 121134 |16{18]17§18 19 20]21 22 23 24 28 29 30 31 35 36 37 42 44 45 148 49 Su 51]|52]53 54 55 56 57 58}59 60]61 62]63 64|65 67 68169 70|71 72 73 74
ol rjTR[AIN]s N |
of2| |1 : M [CIUIS|TN|O
ofa| 1 0[RIDIN|O
of+] [1 SIL IS IMIN |
y
ML L/TIE|MNIO]
ofs| I DIEIS|C
of7[ |1 LI1STPR| |/
ols| [T SEL|LIPR
ofs| |T J

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

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

record layout form:

Customer  [Ovder Ttem

€.~
Number Number |f§3F| Number
(cusTno) (ORDNO) 3 g (IrEMNO)

1{2]3]a]s e T8 o i0]uTie]ia[u lSLISlII lagls[zolztlzz!zsgulzs 261271

5 External FName \ . . Field
H — Field Location Indicators
Filename g Record ldemnfucauorNes 5 <
£ -
or = A\ " Zls | %
Record Name o E% 1 2 \3 N From I To § RPG = £3 &
§ H e - N 8 N E Field Name § ot B Zero
p =lcis” ARE | 1z ﬁﬁg‘(_’m Qata Structure = s1Eg & |pus
5 i=le iion 12]0] & ition 121l 8 iion |Z|ONE]EIS E SlE: Blank
4 Dota IR é 5 ‘g Position MEH Position SINlE Position : N}i 3 Occu??\ 5 H E] H E an
AND=§§ 2|5|5 2|ol5 ZI0|5PNE| |, Times . Lensth |S S |=8) &
a4 s|al 8 9990 r2fiauafis|s|irlie 1o 2021 22 22 2afas|asfer [ 20 30 3] s2fafse| 55 36 37 3830 o)1 faz D 454547}\@5“’5153545556575359505:325354sssssvssssmnnnu
o ITITRIANIS N
ol2] |1 i 1 8| [CVS[TINjo
ERE: 9 L4} |OIRIDIN|O
o] |1 15] | |L{7] |S|LISMIN
ofs| |1 L8l | 128l Tr/rle Mo
os] |1
o7 |1

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 fieid is character or numeric.
A numeric field can contain only numbers; a character field can contain
numbers, letters, and special characters.

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

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

2
wf 8
<l
]
£
3k

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

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

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

GX21-9080 UM/050*
Ig%&; otermatrons Business Machines Corporation RPG OUTPUT SPECIFICATIONS ., Prineod in USA.
Program Keying Graphic Card Electro Number N . Program 75 76 77 78 79 80
Programmer I Date Instruction Key hat ° identification
0 I"' %l O |;.d' Zero Balances X = Remove
W { me " =
E 5 Space{  Skip utput Indicators FioldName | 1o Print NoSign | CR | — Ptus Sign 5.0e
He or : Yes Yes 1 S IR A T
s Flle:fame A l%‘_ gg AL MI'd EXCPT Name J o ve | N 2 |8k 2o B | Defined
Positi o es
e |g Record Name '; olel] & 3 \ P % by ition ; No N M ol | soeeres
- \aJofo] 8 | < Slg| oumnt 135 .
IR ] 8 3 *AUTO £[g] Record |3 Constant or Edit Word
AlnlD =z z z W o @f: 1 2 3 456 7 8 91011121314151617 1819 2021 2223 24 *
3 4 5|6}7 8 9 10\1 12 131141S[16[1A18]19 20|21 22)|23)24|25|26 |27 |28}29{30{31| 32 33 34 35 36 37 41 42 345 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70[71 72 73 V4
s[1] lo| \ \
°l2] |9 \ \ N\ N
o[s] Jo \ \ \ AN
o|s \ ‘\ \\ N
Name of output file T . .
taini P d Type of ||| Names of fields to be Location of the
containing recoras . Lo . .
9 o record | included in record field in the record
you are describing
£l v -‘
10| |of
111 o
12| |Of
13] |of
114] |o|

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

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




File Names

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

output file:

RPG OUTPUT SPECIFICATIONS
IBM ccccaionn susiness achioes corporstion
rozam Sfockk Transaction l?egis'r'er\ Keying Graphic Card Electro Number 12
rrogammer o Ny DOE l Date {/10/ - - Instruction | ey Fose Ij]

|
5 |spac ) Indicator:
o = § e[ Skip [ Output Indicators ] Commas ]zﬂs‘?ﬁgm I No Sign l .
File Description Specifications
i Filename
Line lenal F File Type Mode of Processing
:ﬁ File Designation Length of Key Field or
. )
€ End of File of Record Address Field
k3 c P—— Record Address Type |
Filename qu Type of File e Device
File Format & Organization or '§
. g O Additional Area |
3 14 =
s ol2 3| Bloek Record x|g|overfiow indicator|2
X ]
K Sle Q| Length Length HE Key Field | %
i~ 515 > < £z Starting  |ul
£ Sla| lef e <= Location | |
2 S| |wi< External Record Name
7 8 9-10 111213 14(15)16]17{18[19 20 21 22’2_&25252732_32‘&22&&3637383940‘| 42 43 44 45 46
1p 96 |
4 L |
m
| | T
| ! |
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Record Type

Heading
Records

Detail
Records

Total
Record

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

CuUsT
DATE NO
07/11/-- 759820

07/11/-- 633870
07/1L/-~ 642990
07/11/-- 122620
07/11/-- 682030
07/11/-- 742950
07/1L/-- 014280
07/11/-- 872060
07/11/-- 883290

07/11/-- 006280

ACCOUNTS RECEIVABLE TRANSACTION REGISTER

07/11/ -
JOURNAL
CUSTOMER NAME NO
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

063421
063422

063422

PAGE 01
CASH INVOICE JOURNAL
AMOUNT AMOUNT AMOUNT
3 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 tities, 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.




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:

Refer to the printer spacing chart
to determine the record type:

Record Type
) 2i2i2(2(2|2(2i2[2{2)3]|3{3[3(3[3/3/3(3|3ia|4(4|4(a(a|a/aiala|5]5|55 555 516|6(6/616/6(6/6/6(6|7{7(7|7|7(7|7i7|7|7|ei8]8
112|3]4[8]|6(7(8{9[0]1|2|3]|4!5(6(7]|8/9(0|1(2]3|4(5|6{7|8]9/0|1|2(3|4|5/6[7|8|9|0|1|2|3|4|5(6|7|8|9i0]1(2]3|«/5|6|7|8(9[0]1|2|3]4/5|6|7|8|0|0]1[2]|3(4|5]|6|7|8|0l0l1]|2|3]e|5|6
A |1 A 7 1VABLE [T fl /.S
2 ] T L ‘
H 13 X/ XX/ XX :
4 I
’AD T TOURNAL | 1INVOIICE 1 ITAVI0/C a
H e 0 TOMER NA | ! 0 MOUNT |
7 : i H {0l
> T R 7= T X XX X XK T XX KK XK AR R XK XXCR |
’ . : 50D . ]
7 o ToTALS : L : SXNX-] %* - XX :‘%{X . I a
m ; il Ll ! ISaEnn
12 ‘ 1 S ACL DETAIL LiWeS, | T BENENEN
13 i ! I@L H F T T ' Y
14 L a £ | rasL LINES 4ND T . L
15 1. I BRE RN J L L | ; ‘
T T T 1 T T 111 IR T T T T L T 71 T T i T 1 i
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Field Names

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

IBM oo s o o RPG OUTPUT SPECIFICATIONS
Program Keying Graphic Card Electro Number
Programmer Instruction Key
0 515 |Soace]  sKip Output Indicators Zero Balances
S Field Name :'> Commas | o print__|N°
. H or
|  Fitename HERR IR T EXCPT Name M s
> or &r= 3|2 and  And End :es :o
- | Position o es
Line % Record Name NEN E’ i gls| in « No No
- alolo} & | < 35| ouwn |
olR 3 5 H *AUTO £(<| Record || Constant
1= z 2 z I - El- 1y 23458 788910n
3 4 51617 8 9 101112 3palise1 71818 20]21 22|23|24}25]26 {27 32 33 34 35 36 37 41 42 43144145 26 47 48 49 50 51 52 53 54 55 56
°'i 19|RElP/ORIT| | D)
of2
o C{UISITINIO
o|2! lof ITEM
0]+
Of PIRIT|CIE
o1 o aiTyy
ols! 1O
of7

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

Field names are used to create the output record in the output storage area.
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 through 43 (End Position in Output Record). This entry
must be the exact position where the last character in a field should be placed
in the output storage area at the time the record is being created. The entry is
easy to determine if you use a printer spacing chart or record layout form.

W 3(3]a|a|ala]aa|a|alals|s|s|s|s)s|5|ss|s|5|cls|6l6|6|6|6{e)6|6|717|7(7|7{7|A7]7| 7|8l8|8in e
,,s}}11111;;5?%33333,333233323,90,23‘557390|§L‘557.9°.2,.567 901234517890123456705
T
. i 1 ] %
+ +
: 1 - . —+ + t £
i i i N ; — 1 +
. ; ; ; i SN =" SEES 1 {L f +-t ; it
- ! | P! Py ] il . i iy |
T : 1IN T | I : Ao '
+ ' » T 0V * T i
| T 4 ! XY X L R X
+ + LA WA ¥ ¥ —— ¥ - 1SRIR BRR T
; i N NG : RSS! g ‘*ilxiu i i MLV‘N, 1 }T
+ t r t A= T
R R N TR PURCHASED) IeRIcE) L @TNITTIL
T T R T i T L R DR b : Sy P
i lII ; s "Iy Ll IS I L'\l D T ;f ' 4 v e Aii; 51;
1T IREBRERE IRERREREERERRREEE : R A ; i i R
IBM..... soscrcrrn \\_RPG OUTPUT SPECIFICATIONS  /
12
Program Key) Graphic Card Electro Numby
Programmer | Date InstrucNon Key Page| of
- N\ /-
o) N e
W1 |Space] Skip Output Indicators ro Balances
EE Nield Name Commas ™ it | NSO | CR | -
Sl= or
" 4 5 Y Yi 1 A
| ree [BET v P (1 S IFERE
[ > "
Line |g| Record Name = CIET L «| Position y Yes 3 cftL
5 DIEIL] 5 § S| in « o No 4 DM
- Alolo] 2 | < N[5 owon |5
e 5 |15 |3 ‘auto  [N(] Record |& Constant or Edit Word
AIN|D w &1+ 1 2f/3 4 5 6 7 8 910111213141516 17
3 4 sle|r 8 9 1011 12 13)ra]is|is|17|18]19 20]21 22)23|24|25]26 |27 |28 32 33 34 35 36 37 41 42 43]44]45 46 /7 48 49 50 51 52 53 54 56 56 57 58 59 60 61 62
'| OIRElP|oIR[T] D] A
o[2] of clujstrinlo 20 [/
°13 19 T|TIEM 53|
°l*l O PIRIT|CIE o7
5
°*L 9 QT 717
ols| O
o|7! lol
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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.

Spacina

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

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

IEM Vs Comporation RPG OUTPUT SPECIFICATIONS X 0 D ]
B Internationa Business nnes mw — Elecxo — 12 . o 6 77 18 o 80
Program Keying ic ¥ P*mo' rogram
Programmer 1 Date Instruction Key
E X = Ry
I i Zero Bal = Remove
0 o § Soace|  Skip Output Indicators Field Norme Commas ";M::“ Nosign | CR | — s | o
el o Yo | Ya 1 A e e | e
a|  Fitename HE 5 | | EXCPT Name - Ye No 2 | 8| K| g g B Outineg
& or i ot ; And  And | Position No Yo 3 cl|c Suppress
Line |€| Record Name " Slele |3 gi in c No No 4 oM
- Alolo] % | < S| Oweut |3 )
. = 3 Constant or Edit Word
o8 3 5 ; AuTO E§ Record g 1 2 3 4 %5 8 7 8 9 1011121354 151817 18 10 2021 2223 M
I45.1l’m!l!2\]"‘!’:317‘.!!?03‘2223?4""‘“"“‘"‘"323334“”;' 41 47 43{44[45 48 47 48 49 B0 51 52 52 54 55 56 57 58 59 80 61 62 63 64 S5 88 67 88 8 0|71 72 13 4
o] o 815 oy | o] [ JL
oj2) O} CvisiTNID 219
02 1o IITIEM 513
ol+! |of P ClE [T
os] o qTy 77
0|8 MO i
o|7| 1o To single space the detail lines of a report, a Space
0|8/ 1O specification of 1 must be coded in position 18.
ofe]| lOf.
1o} |of




Skipping

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

In this manual, we discuss 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 reference manual for your system.

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

IB}&_ nternatons Busoess Machines Corporanon RPG OUTPUT SPECIFICATIONS GX21:909 UM/00°

- Printed in U.S.A
Program Keying Graphic Card Electro Number b Program 75 76 77 78 79 80
. 'age; of e
Programmer ‘ Date Instruction Key
o B
S S [space]  skin Output Indicators SN Zero Balances X = Remove
= § Field Name [f— - “ Commas |~ ropriny | NS | CR | - PusSign | ¢ o
Hp o Yes Yes 1 Al a]Y70me User
; B i ieid Edi
§ Fule;ame Kﬁg § AL A'I‘d EXCPT Name |} End Yes No 2 s |k z:;:f Edit } o tinad
we I c[R]3 <! ] Position No Yes 3 |||l
Line g Record Name olelL] § § 3| in - No No 4 DM pere
- Alolo] 2] < S| Ouewt I3
o[R 3 3 g *AUTO £| 2| Record s Constant or Edit Word
a|n]D Wi &l- 1 2 3 4 56 7 8 9 1011121314151817 1819 2021 22 23 4
5 7 8 8 101112 13halis181718J19 20|21 22|23|24|28)28 |27 1132 33 34 36 36 37 40 41 42 43144]45 48 47 48 49 50 B1 52 63 54 55 56 57 58 59 60 81 62 63 64 85 66 87 63 80 V0|71 72 73 74
Relplolat] [ M I | L]
A
65| [ IT|RIANslAlcm IO [REPlOlRITI”

| To print a heading on line 10, a Skip specification of 10 in positions
1 19 and 20 must be made. When this instruction is executed, the
I printer skips to line 10 and prints the heading.

~lolJo]o]JoJ]ololo]olof«
ole|lw|v]o|lwn|lasalwlmw] -}~

[*1-20-H-1K-30-30-31-3-1 -1

| I 1 {1111 L

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.
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Editing

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

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

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

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

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



Sign For Negative Balance

Edit Commas| Decimal Zero Print Out On
Code Point No Sign |CR — (Minus) | Suppress Zero Balance

1 Yes Yes No Sign Yes .00or0

2 Yes Yes No Sign Yes Blanks

3 Yes No Sign Yes .00o0r0

4 Yes No Sign Yes Blanks

A Yes Yes CR Yes .00or0

B Yes Yes CR Yes Blanks

C Yes CR Yes .00or0

D Yes CR Yes Blanks

J Yes Yes - Yes .00or0

K Yes Yes - Yes Blanks

L Yes - Yes .00or 0

M Yes - Yes Blanks

x1

\a Yes

2? Yes

1The X code removes the plus sign of the field.
2The Y code is used for date fields. It suppresses only the leftmost zero and puts slashes

in a three-digit to six-digit field according to the following pattern:

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

3The Z code removes signs and suppresses zeros.

Note: The edit codes shown in the first column are used in position 38 of the Qutput
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

RPG Programming Language
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and Digit 1769532 02 00 000 041345
Field Positive Negative Zero with Zero with Positive
Character Number with Number with Two Decimal | No Decimal Number with
istics Two Decimal Two Decimal Positions Positions Three Decimal
Positions Positions Positions
17,695.32 .02 .00 0 41.345
17,695.32 .02 41.345
17695.32 .02 .00 0 41.345
17695.32 .02 41.345
17,695.32 .02CR .00 0 41.345
17,695.32 .02CR 41.345
17695.32 .02CR .00 0 41.345
17695.32 .02CR 41.345
17,695.32 .02- .00 0 41.345
17,695.32 .02- 41.345
17695.32 .02- .00 0 41.345
17695.32 02— 41.345
1769532 oK 00 000 041345
Must be used with a three-digit to six-digit field. 0/0 4/13/45
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




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

Program Definition

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

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

RPG Programming Language 37



Program Requirements

Input: Sales transaction file consisting of 96-character records. The format

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

Transaction Ttem

Date Number

Ttem
Description

Quantity] Fries

=
~

1T2]3]e]5 s ?[8!91*0@']'2

i3[1a 15 ig TirTi8 1o Teo] 21 Te2 23 o 25 26 [27] 28] 2930 (31 [32
T T T T T T T T T T 1 ] I T yr

t—t—

Output: A printed transaction register:

33[3a]35]36]37 38]39[40[ /142143 ]aa 145 46 n‘!g*
IBEEREVAR

Two decimal positions

7723/ - 413010 CHOO!l BUX 100A FLUSH 4490
1/23/ - 412146 CHl48 RREAKER 15A «89
1/23/ - 411116 1500 TWIN SOCKET B lel2
1724/ - 503029 MOTOR 1/2 HP 60 CYC 146478
1724/ - 317802 TERMINAL CLIP Se12
1/24/ - 326917 TERMINAL BAR 4el2
1/24/ -- 411121 1506 SOLKT ADAPT BRN .19
1724/ - 412997 CH173 BREAXER 304 le15
1/24/ - 413088 CH176 RREAKER 604 1.15
1/24/ - w1174 Cl151 SIL SWITCH BRN lelb
77247 413730 CHOOS BR BOx 1504 4498
1/24/ = 718326 FCBuU3 FUSE «32
*—"““‘———_—\
This printer spacing chart shows how the report is formatted:

T T T T
llllll11l|2222222222!3ﬁ33353334 u“44%45595555535656 6{6|6/6/6:6|7{7|7|7(7 7|77 7 T8]8 889|999
0]1]2i3/4/56/7:18/9(0]12;3/4/5/6:78!9/0{1(2:3|4|5(6/7|8/9.0 236567}90\234567}90\2 4/5/6{7/8!9|0]1;2!3/4/3!6/7/8/9!0{1/2{3/4/5i6(7/8/9{0{12(3

1 ! ! ‘
+ + —t
2 : i ! ; |
3 BEREN ; | ; K ‘
4 i
5 ! | XA . iy
6 L !
7 3 A TEL TEM DIES Y
s . 4 - by L :
; ; u iy ;
| Co i
JERARISEREPS : .
PINHTET T SPRE I C D
] } C
T :
B i :
b i *
x, i .
; e EERSEEEE T
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Program Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21-8092 UM.050°

ool

3 Business Machines C

Printed in U.S.A,

Program’ Tromsaetion Rggta{'tl .
programmer Johm Do J Date ‘(‘ of-~

75 76 77 78 79 80

12
Card Electro Number
Keying Graphic —rne Program
Instruction age ___ ldeatitication T

Key

Control Specifications

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

taken from the record layout form. The record contains five fields,

all of which are needed for output. Therefore, all five fields are described,
starting one line below the file name. Field description entries include field
location, field name, and decimal position, which indicates type of data
(character or numeric). Any field to be used in arithmetic operations or
edited must be numeric. The Output Specifications (page 40) show that
three fields are edited. Therefore, on the Input Specifications three fields
have an entry in position 52 to indicate numeric fields.

H File Description specifications describe the files used: one input and one
3 wnse | OUPUL. The input file, consisting of 96-character transaction records, is given
izeto |3|5|Sizeto Ell 2] |of prin . . et . g . . . ces T
N P 1 - i a|& _|El [2™™ | the name TRANS. | in position 15 indicates input file; P in position 16 indicates
Line |2 P 3|8 FREHEEE Positior
A gl HESHPAEE primary file; F in position 19 indicates program described file; 96 in positions
A o=, 1 1s f;':” allal Y 24 through 27 tells how long the records are. The device used to read the file
W [ ] | | | depends on your system. The output file is a printer. The file name is
REPORT. The output records are also program described. The print line
(record length) is 96 positions long.
FI|ETVD€ . . . .. . .-y .
F P Notice that entries have been made in positions 1 and 2 and in positions 75
End of File through 80 in the upper right corner of each form. The page number (positions
Filename se“:e"": 1and 2) and the line numbers (positions 3 through 5} help you keep your
ile Format e . . .
Line . ¢ specifications in order. These numbers are keyed in the source program.
o = -l . .
2 ols 5| b | & | Positions 75 through 80 identify your program.
e el |
2 IS MY External Record Name | K Option Entry < «
3 4 5l6}7 8 9-10 11 12 13 144§15]16/17|18[19 20721 22‘23 24T25 26 27 28 29 30 31 32 33 34 35 36 37 38|39 a9, 47 48 49‘50 51 52 53|54 56 56 57 58 59 60.61 62 63 64 6566167168 69j70]71 12| 73 Ml
of2[_|[tiRlaln]s el fl T qld I ‘ HL
of2 Fg%epoa'r oflFl | 96 PRINTER L [ H} s
olal e | Ci i P . | i
IBM..ionw s s corsin RPG INPUT SPECIFICATIONS b
L 12 .
Fogem Transaction Regislter Keying Graphic Card Electro Number Pm@ﬂoi Program
Pogammer Tohn Doe. [Dm Viof - - Instruction | qy Identification
5 External Field Name Field
* Field L d .
I Filename '§ Record Identification Codes, el Location & 3 Indicators
or - : s :'-;
g Rocord Name o [E8 ! 2 3 From | To |E| e 2lagl 2
2 HHEN ] 3| Fiedname | T |2 2| 2 2er0
Line e SHER s g REE R §§E Data Structure % Zlee] & [rum
5 5w 1= é 5[z | Position H g 8| pouton £ SE posiion |/ g E i § £ I Biank
ety ANDE&& 2|o|o 2[5 Z|S|5|5|T] nrimes | Lenoth S E5| &
3 4 ssl7 8 9 10 2[13hafis(16]17{18 19 20{21 22 23 2425|2627 |28 29 30 21 36 38 37 38]39|40f41 45 48 4748 49 by 51{52[63 54 65 58 57 5868 80|81 82|63 64|85 66{87 83|88 7071 72 713 74
°'] |I[T|RIAINIS 1
ol2| |1 4 G ADATE
AETNLS 7l | [L2] [ITIEMND
Input specifications describe the input records. The input file name 13| | |312] [DESIC
must be the same as the name given to the input file on the File 33| 7|4aT1Y, |
Description Specifications form. Fields on the input records are 3 3! 42|2|PIRITICIE
then described. Most of the information for describing fields is

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

RPG

SPECIFICATIONS

rogan 7@ NSACTION Reqisler

Keying

reeme JohN_Doe.

Instruction

Card Electro Number

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

75 76 77 78 79 80

7RIVRELG]

|Date lIZLol/- -

O Skip Output Indicators .| Commas Zer‘oo :::r::“ .
. i; ( wl e | s )
Line § f Z(I: . i ‘ And ‘ Andg 5 % Eg:‘e(ion . :: ;: 3 g ;
t DiD ;?} 215 5 | '25 Slg| Ouwet |3 Constant or Edit Word
5 0 [ £ || Record s
* A i e ‘123 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 *
3 4 56 19 2021 2223‘2&?5?6127!28293031 38 {33 |40 41 42 43144145 46 47 48 49 50 51 52 53 54 55 56 57 58 53 60 61 62 63 64 65 66 67 68 69 70{71 72 73 74
o] lo Ll R R o REEEEE T o
ol2] lo 1 D il 7g] T !
03 lo L Z 31 |
o Jo RN 6 !
ols| |o ! e Z ‘
ole! lo PP 3
0.71 lo ; T
o8 |o ! \
09l jo i i ‘ +
e 44 RN Ll il ;
A ° ; ! ! ; ! ‘; i {
: j 2 Output specifications describe how an output record will look. The ou?:put file is —
T o named first. D is entered in position 15 to indicate a detail line (one printed for 3
11s] [o every record read). The 1 in position 18 specifies single spacing. All fields to be f
18| |0 printed are now listed, one per line, starting one line below entries describing the
117 o entire record. End Position, taken from the printer spacing chart, is given for each
vele field. Again, according to the printer spacing chart, three fields are to be edited.
re e DATE needs slashes (edit code Y), QTY must be zero suppressed (edit code Z), and 1
2o 0 PRICE must be zero suppressed and punctuated with decimals (edit code 3). Edit - |
2 code 3 instead of edit code 2 was chosen for the PRICE field because PRICE, being
g a five-position field with two decimals (xxx.xx), needs no commas.
o ] | o
° HEEEN | ,

TLLL DL 63 89 L9 99 GO ¥O €9 29 19 09 €S 85 L8

35 55 vG 5 76 15 03 6V 89 v Ov Gv v £¥ Zb 1v OV 66 B (€ OF GF VE €€ 2 1€ OC 67 B2 LZ O GC VL CC 20 \Z OZ 61 B L1 91 SL wl E1 2l 1L 0L 6§ B [ 9 6 ¢ € ¢ 1

Note: The record identifying indicator (entry 01 in positions 24 and 25) is needed
to get correct output. It will be explained later under Example 5 (STOKST):
Using Record Ildentifying Indicators to Process Different Record Types.



Writing Specifications for Calculation Operations

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

Program Cycle Operations
When you specify a calculation operation related to each input record

processed, you are adding one more operation to the basic program cycle: the
detail calculation operation (see Figure 10).

START

Perform detail
calculations.

Perform detail
output operations.

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

Read a record.

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

RPG Programming Language

41



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:
IEM RPG CALCULATION SPECIFICATIONS QXIS Ukos®
P S Graohi Card Erectro Nawper 12 75 76 77 78 79 80
P:Z::mer 10", mmum K:" - P'*[D"‘ Program
c — ' Result Field ;;‘:‘:;:35
Type of operation  ~_ | HR o e
" lADD, SUB; MU —Ti Factor 1 Operation Factor 2 Narme ot Ef % - >:¢:m£;ni — Comments
D'V) E | < [Cookup(Factor 23
\ / &2 [Fieh | Low [Eauel
3 4 & 21 22 23 24\25 26 27 {28 29 30 31 32]33 34 2 36 37 38 39 40 41 42}43 44 45 45 N\ 48|49 50 51 55166 57|58 59|60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
o N / ] m
o2 |c \Y, 4 L
0)3 C \ A,
ol4| |c
°o/s| |c Data to be used Where to put result
°% G in operation and in what form
MR to leave it
ofs| lc
olsl |o
1o} o
11 ol
12 c
13| il
1la] |c]
18 c
18] |c
17| lo
18] |c|
119 lo
210| Il
C]
C
Ci
C]
zL b m:sn mwssweozT%nT%s?lT?Eﬁ%i?ToTLTaTuwst»evzt norE'Ei?'s?'s't"Tt'E’?FT'%s’E'ﬁ?_zE'%?WEE"l?oz Sl Bl Ll LS P eIzl Il 0l 6 B 20 50 CzZ1

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 through 32 on the Calculation Specifications
form:
ADD (add)
SUB (subtract)

MULT (multiply)

D1V (divide)

DESCRIBING DATA TO BE USED
After you have specified the type of operation, you must identify the data to be
used. If you specified ADD, for example, you must tell the system what to
add. You do this by naming the fields to be used in positions 18 through 27
(Factor 1) and 33 through 42 (Factor 2).
Instead of naming a field in Factor 1 or Factor 2, you can enter a constant; that
is, you can enter actual data instead of the name of a field containing the data.
For example, you can enter either of the following:

500 Constant (actual data)

AMOUNT Name of a field containing data

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

« Constants can be up to ten numeric digits (O through 9).
« Constants can have a sign and decimal point. The sign, if used, must be the
leftmost character. The decimal point, if used, must be shown as part of

the constant (for example, 4.12).

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

« Constants cannot contain blanks.
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The contents of a field can change during exscution 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:

Result Field ;E‘:’:(‘:fs
I 2 Arithmetic
Factor 1 Operation Factor 2 120 z P‘“‘gr:g"zzem Comments l
Name Length =15 >7l1 <ﬂ7=2
-[_ .
slw 18 19 20 21 22 23 24 212713529 30 31 32[33 34 35 36 37'33 39 40 41 42043 44 45 86 47 43 / Add a constant 1 to COUNT at deta'l CalCUla'
Tl T HoD [ CloundT |1 T T T ICOunT tion time, thus providing a count of the records
| RN BN HER processed.
ey RN R ]
DI’M —— ul L‘T 3.142159 C,[R(GUM\ Calculate the circumference of a circle by multi-
| | | i
: ‘ : plying diameter by the constant 3.14159.
RTY | pIv_ 13 DOZEN ving Y
\ ‘ ; w i Convert a units quantity to a dozens quantity

by dividing QTY by constant 12.



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

program execution.

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

division is Factor 1 = Factor 2.

ADD

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

SUBTRACT

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

Field.
Result Fielc Result Fielc
Factor 1 Operation Factor 2 W Factor 1 Operation Factor 2
i Name T Name L
AMTL [ [ []A0D | WMT || ||| TOTA TOTAL | [ [118UB [ I0EpucT [ 1] DIFF
AMTR | | | ADD ~ AMT1 - TOTA DEDUCT | BUB TOTAL | |DIFF
| P C NEEERE | ﬁ : 1 ‘ R
: : L | N ‘ ‘ ——
EREREEE R " 'The field from which another fieldis ' '

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

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

MULTIPLY

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

DIVIDE

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

Result Fieia

Factor 1 Operation Factor 2

Name L

718 19 20 21 22 23 24 25 26 27|28 29 30 31 32{33 34 35 36 37 38 39 40 41 42[43 44 45 46 47 _48)as

Result Field

Factor 1 Operation Factor 2
Name L

7|18 18 20 21 22 23 24 25 26 2728 29 30 31 32|33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 48]48

HoVRS [ [ | [ MyLT IRATE | | | | | BRSPAY) QTY [ prV (2@ [ 1] DOZEW
RATE | MULT HourRS ' | BRSPAY 1 [ [ ] Drv [ 1QTY 1 T blozEN

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

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

RPG Programming Language

45



46

DESCRIBING THE RESULT FIELD

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

You would not need to name a new result field in these twao situations:

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

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



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

storage for the new field:

IBM RPG INPUT SPECIFICATIONS IBM RPG INPUT SPECIFICATIONS
Prwnn; Graphic Card Electro Number [ Program B Graphic Card Electro Number [
Pagel Page|
Programmer Key Programmer Key
I “ietd Name I “ield Name
Field Location e ————— Field Location
tion Codes tion Codes
2! Reco. 3 Erom To 5_ RPG 3 Reco 3 || From To ::Ej RPG
2| § 8| Field Name 2 L 8| Field Name
Line |e | & %c: Data Structure ; Live g =1 12|%]= Data Structure :
'E [~ Dsa _Position %’ Q g 3 E £ E Dats Position % z § ﬁ 5 £
Structurs HRHES Ou.:rc‘un Length & Structure 2lol6la s OCTC““ Lengn |&
Name n Times Name n Times
3 4 sfe]r 8 902 3 2|43|a4 45 48 4748 40 5u B1]52]63 54 55 58 87 58 3 4 sfs|r 8 9 1011 12]t. 37 38|30|40[41[42]az]ea 45 a8 47]48 a9 5u 81]52)53 54 85 56 57 58
ol ] IrTiEltllel | T o] II%NF‘LLE T
of2f [T L 5| |LTIEMN|O 02 X L 5| |LTEMN|O
AL e | 2 Es|cl °0p T o | 24 |pEeisic
ol Jr 20| | 2SldaTy opL 2] | [25|ddlT]
ofs] I X 25 3|pl asT s . 25| | slpl2lddsT
olsi It 1 [T1 olsl Ivl 11 I | [ H I
RPG CALCULATION SPECIFICATIONS RPG CALCULATION SPECIFICATIONS
Keying Graphic Card Electro Number Keying Graphic Card Electro Number
Instruction Key Instruction Key
Result Field Result Field
z £
Factor 1 Operation Factor 2 § Factor 1 Operation Factor 2 -‘§
Name Length 13- o
1
3 &
18 19 20 21 22 23 24 25 26 27|28 29 30 31 32|33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 4s)40 50 51[s2 33 34 35 38 37 38 29 40 41 42 52
arlY 1] [T WMoelr )osT [ |1 ][ €asT ! eTY] i oAl
e T T T T T T Trrirrrrrrrrrrrrrt T T IrTrTrTrTrTTd

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.

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 resuit fieid, make sure you specify one iarge 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.

f this caiculation occuried many times in your program, as in & running total,
you would probably need a result field length larger than 4. It is up to you to
determine the largest field length needed; failure to specify a large enough
result field can mean a loss of data.

Decimal Positions

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

Half-Adjusting Results (Rounding)

In RPG, rounding results is called half-adjusting. When the digit to the right of
the last digit you want to keep is greater than 4, 1 is added to the last digit.
The number 3.14159 rounded to four decimal positions becomes 3.1416. The
same number rounded to two decimal positions is 3.14.



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

i . Resuiting
Indicators Result Field Indicators
@ Arithmetic
! slg
and  And Factor 1 Operation Factor 2 £|E | Plus [#tinus] Zero
é o Compare
Name ;§1>2I1<2|1=2
5 5 % « |Lookup(Factor 2)is!
2 z 2|2 [ High | Low [Equal
1]12 13 [14{15 16 [17]18 19 20 21 22 23 24 25 26 27|28 20 30 31 32033 34 35 36 37 38 38 40 41 42|43 44 45 45 47 48|49 50 51 s2fsales 5556 57|58 5960 61 62 63 64
L PRICE [T _LIgel 11111 Iozslc H

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

74.98 <— Assumed value of PRICE.
x .06 <— Constant representing 6% discount rate.
4.4988 «— Result that must be half-adjusted to two places.
1 <— 1isadded to 9 in the second decimal position because 8 in the
N Engg third decimal position is greater than 4.
45088 —~~ Slashed digits are dropped because only two decimal positions
are required.

EXAMPLE 2 (TRNREG): DOING SIMPLE CALCULATIONS

Program Definition

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

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

Transaction | ltem ltem

Quantity| Price
Date Nvmber Description

'
)
1
l

(T2 3Ta]s e |7 a]s Two]u ][] i 7]ie]1s 0] 2r] 22[23]2a] 2526 r] 28] 20[30]31 [32]33 [3¢ 35 36]37 38]38]a0 42|43 ]aa]as a6 a1

Two decimal positions

Output: A printed transaction register:

1/¢3/ == 413710 CHNO1 BSX 100A FLUSH 10 4490 49400
1/7¢3/ -- 4lllat CHI4P RREAKER 154 100 «89 89400
1723/ -- +11116 1500 TWIN SUCKET B 500 lel2 560.00
1/24/ == 923029 MUTUR 1/2 HP 53 CYC 2 l146.78 293.56
1/24/ == 3178u2 TERMINAL (LIP 100 Sel2 512.00
1/¢4/ == 326917 TEQRMINAL 3AR 100 4el2 412.00
1/¢6/ = wlil2l 1506 SOCKT ADAPT 8RN 400 19 76.00
1724/ aa 412997 CH173 BRRFAKER 3UA 69 LelS 6900
1/¢4/ e 413048 CHIT7H BRFAXER &£JA 40 1.1% 45400
1/26/ < 411174 C1S1 STL SWITTH RN 200 lelb 232.00
1/24/ e 413090 CHOUS BR o0x 1504 10 4498 49480
1724/ == 718325 FLBU3 FUSE 15A 200 32 6400
_’,&—’W

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

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21.8082 UM/050"

Printed in U.S.A.

ternationai Business Machines Corporation

[Prosram Tramoaction Regisher Keying Grapnic Card Electro Number . 2
i age |
Programmer jd\“ Doe Date L/L¢/— - Instruction Key ge-

‘ : Control Specifications

75 76 77 78 79 8C

Program
meson [T RINIRIE]G]

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

8 <
< 2
H £
< v z -
> < B 2|8 H
- g HEREEEE glo E
" % Number |£ REHBENHEE |2 s 2
s5tElsi 4 . = == =
Sizeto 13]g]|Sizeto S8 || |ofPrint I3 Reserved £1213|21818) |13lol 1218t (ElE|<|Z
2| Compile | 5| & | Execute El .| Positions |© = [Bl el e|ElEl i EIE|E S | S1E5]8
Line || o|o R EE R z > @ |§|Ele|sl=le|B|S|Sl&lEio]s 2l518a]8
= Zl= of 2 |Ejc|diE|g 3 :3:55,:55:03;;-3@85;5
3 g|< HEREEBHH H 3| 8 |s|<l2|=(2lE]8|2]|5|R15I9(E =8| 8|5
5 sz 2| 8 |5|5I513]8 & gl & (2=|2|Z|2|2|g|el6|E| L& 2 8a|a|a=
('Y ola ol « [SlololE|a E3 - R P IS e -
3 4 slel7 8 9l10]11{12 13 14]15[16 17]18]|19§202122| 23 24 25|26|27 28 29 30 31 32 33 34 35 36|37|38 39/40]41)|42/43]44]45)46(47148[49|50]|51]52 54 57{58 53 60 61 62 63 B4 65 66 67 68 69 70 71 72 73 74
T - - T
W] BEEE ENEEEE
ofi] [n | <

File Description Specifications

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

File Type Mode of Processing I | | [ File Addition/Unordered l
F File Designation Length of Key Field or
ot Record Address Field
End of File
Add Eh 4
) Soquence Record Address Type | | The same files are used for Example 1. Therefore,
Filename Type of Fite e Device
File Format  Organizationor |3 the File Description entries are the same.
. E3 S Additional Area
Line uw a = H
Q 3| Block Record « I [overtiow tndicator|
g SIS 3 Sls ed 18
3 Sis g Lngh | Lengn |, £2 Kev| F|;Id z
ey 25 < = al =
3 g § 13 = = <= Location 2 §
£ S jwi< External Record Name K Option Entry 2 =
3455789'|011|2|3|4|5|S|7m19m2|2223242525272829@3132333435363738 47434950.5_|‘5253545522_1@_2&6263%@6667259707!727374
°l2| |FITRA IIP | |F | 9% ‘ ... B |
o/ [FlRelplorT] | lof [ | IF _9e _ eI} 'nz\lzll ;,
e [ bl b Lo .

RPG INPUT SPECIFICATIONS ; extrome uMoSO"

Printed in US.A.
75 76 77 78 79 BO
Pogam = IFIRINIRIEFE]

4
1 s —

fomn Transa, 29/ .I' _ Keying Graphic Card Electro Number
Progammer Jown Do e Date .L/i@/ - . Instruction Key T .

- External Field Name Fi
I § - Field Location ,nd;;':’m
Filename 3 Record Identification Codes & 5
or 8 sz |3
o  Record Name e 1 2 3 From To § RPG 2 lggl 2
2 22 i £ 8| Fieaname | E[Z2| B Zor0
une e clg|8* |z 2 g | 158|e| pwmstone |3 HEERArAS
3 HAH Position |Z|2] 8] Position |Z]|2] 8] Position |E]|0] 8|23 £ s |5E| o Blank
Data o[r] Jel2is <INl & =] 5 2|8 E18]|8] occu 5|2 =
s 5|5|8 3156 3515 BISISIZS O | Lo |& 8 (28] 2
o A o2 & S (3} 11 3] =2 [ n Times ngtt
3 45 789IDH|2|J1‘l&'8|7|8|9‘202|22232425282.72929303‘ 35 36 37 38)39[40§41 ‘5404148‘9505|515i5‘565&575!590081ﬂﬁu““07&”70717?737(

TIRAIN|S

S
—

i

S

i

il
3

—

b
2]
2
7

= jm 1

oy
M O e —

318

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

= = R R M ARG G R R K
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RPG CALCULATION SPECIFICATIONS

GX21-9093 UM/050°

Iggwlmmmw Butiness Machines Corporstion ‘2 Printed in US.A.
Program | rouns a.t+ion an_-‘-gr Keying Graphic Card Electro Number Program 75 78 77 a 79
Progammer Jolhn Do e le 1 /10[_ - Instruction |y Page ot Identification Emmnigh‘

c s indicators Resuit Fiald IR asulting
£y ndicators
§ _ I l M Arithmatic
=5 8|5 | Plus [Minus] Zero
g g? And And Factor 1 Operation Factor 2 Bls Compare Comments
Line B3 & Name  lLength §§1>21=2
ElZ 4. o o £ [Lookup(Factor 20
B 2 3 &|2 [T Low Jequm

3 4 5]6f7 8lol1oj1112)13]14}15{18{17[18 19 20 21 22 23 24 25 26 27 |28 28 30 31 32|33 34 35 36 37 38 39 40 41 42|43 44 45 48 47 43/48 50 51 56158 57)58 59160 61 62 63 64 65 66 67 68 60 70 71 72 72 M
[T ]¢ Tl LT |PRT|CE] clsi [ [7]2]
ol2| |¢
03| |C]
ola| lC| =
ols| |c This specification tells the system what calculation to perform. QTY must be multiplied by &
ole| |C| PRICE. QTY and PRICE are fields from the input record and are described on the Input [

o7 |¢ Specifications form. Notice, however, that a new field, EXTCST, is created to hold the result. i
ol |c] We needed a new result field because we could not use any of the fields described on the
919] Jc Input Specifications form. if we had used one of them, we wouid iose information needed
"ol ie for printing the detail line.

1(1 . . g s . . . e
-+ 2 You must define any new field by describing field name, field length, and decimal positions.

e We chose the name EXTCST, an abbreviation for extended cost. Any valid name could be
T e used. According to the printer spacing chart, the EXTCST field is 7 positions long with two
T o decimal positions. We, therefore, used these figures when defining field length and decimal
el o positions.

17 C B . T

- HH-H A A

IBI&,..........W sinees Machioes Corparation RPG OUTPUT SPECIFICATIONS s grf:t:d% 5‘;”’“‘“
Program ; Graphic Card Eloctro Number 76 76 77 78 79 80
== Trmachun eyl o o g . RS

o .
i - . Zero =
0 E i [Space]  Skip Output I ndicators Fiold Name (P w::{m No Sign | cR X "R«nunm o
£l HH | 7 Yos v Al e | U
g |e:ramo Eié E ad A EXCPT Name No 2 B | K| zuzeg Defined
tne [E| RecordNeme |7 = Sy “le| Position Y HEAES
5 EILl 5| 8 § g in «
= Afpo] 8 | < g| Outut 13 ‘
olR 3 3 ] *AUTO £|<| Rocord |3 Constant or Edit Word
AINID Wl @1/ 1 2 3 46 8 7 8 910111213 14151617 1819 20 21 22 23 24 *

3 45 7 8 9 10 11 12 13{14{15{16{17 18|19 20|21 22|23|24]26}2e |27 32 33 34 35 36 37 41 42 4314445 46 47 48 48 50 51 52 53 54 55 58 57 58 53 80 61 62 63 64 65 66 67 68 63 70|71 72 73 14
o['| lojREPoR n rn
0|2 DiaTe! | Y Lﬂ

{o]3 I 0 3

0|4 DE|SC
i QT 14
ofe PIRT ClE 19|
o EIXTICSTY 9
0|8
08
t{o
1

The

'This Outprt SpecificationsA form differs frdm the one in Example 1 by only one entry

is to be edited with commas, so we use edit code 1.

field EXTCST was added because it is to be included in the output line. EXTCST

jolojoi0[Oo/OojOO/Qlolo]ololojoio|olo[Olo]=
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Writing Specifications for Indicators

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

include subtotals and final totals.

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

certain things done.

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

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

TRANSACTION REGISTER

TRANSACTION ITEM DESCRIPTION QUANTITY UNIT SALES
DATE NO PRICE AMOUNT
1/23/ 413010 CHOO1 BOX 100A FLUSH 10 4«90 49.00
412146 CH148 BREAKER 15A 100 «89 89.00
411116 1500 TWIN SOCKET B 500 lel2 560,00
698.00

1/24/ - 503029 MOTOR 1/2 HP 60 CYC 2 146478 293.56
327802 TERMINAL CLIP 100 S5e12 512.00

326013 TERMINAL BAR 100 4el2 412.00

411121 1506 SOCKT ADAPT BRN 400 19 76,00

412997 CH173 BREAKER 304 60 lel5 69,00
413088 CH176 BREAKER 60A 40 1415 46400
411174 C151 SIL SWITCH BRN 200 lelb 232.00
413090 CHO0S BR BOX 1504 10 4+98 49.80
718326 FC803 FUSE 15a 200 32 64.00
19754036
1/21/ - 321071 2-SPEED SAW 1 2844 2844
325781 SATIN-CUT DADO SET 1 39.50 39.50

412146 CH143 BREAKER 15A 50 «89 44450
573022 6-VOLT POWER BATTERY 2 1445 28.90
141434
WEEKLY TOTAL 2+593.70

W

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

headings and totals.

Figure 11. Printed Report

RPG 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 level indicator in positions 53 and 60 next to an input field specified
on the Input Specifications form determines when totals should be calculated
and printed. This input field is called a control field. Whenever the contents of
ihe controi fieid changes, a coniroi break occurs. A controi break turns on the
coniroi ievei indicator assigned o the controi fieid and aii iower controi ievei
indicators. The system performs all calculations and output operations (total
operations) that are conditioned by these control level indicators. If a control
break causes L3 to be turned on, L1 and L2 are turned on. This allows control
over several levels of totals and subtotals. Examples are daily, weekly, and

monthly totals.

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



st International Business Machines Corporation
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RPG INPUT SPECIFICATIONS

GX21-9094 UM/050*

Printed in US.A.

- 75 76 77 78 79 80
Program Keying Graphic Card Electro Number meof Program
Programmer i Date Instruction Key
External Field Name Field
I Field Location Indicators
Filename Record {dentification Codes 5 g
or - . Ils |
° Record Name o 2 3 . From To |8 RPG 2lsg| £
g = = : S 3
> Z > ki | Field Name § Z | 3 Zero
Line £ <o |15 s AREG = Dsta Structure = = 22 £ | puws|mi
e iti Zlol 8 it Zlo|g iti Zlol 8|2 E 2I5E
S B o= .E K Position N H Position €S E] Position S10) 2319 Ocurs 2 |22 2 Biank
HE al& 2|o]5 2|o]|5|5] . Lengtn |8 S|E8]| &
N AINIDIZ2]S zlo b n Times
lame
3 4 567 8 9 10 1 12|1zfiafisisf17]1819 20{21 22 23 24 28 29 30 31 35 36 37 38|39§40]41]42]43]es 45 a6 47)48 49 51 51]52)53 54 55 56 57 58|69 sof61 62|63 6465 68|67 68)6s 70|71 72 73 78
T Ix i
ol2| |1 1
ofs] 1 |
smug RPG CALCULATION SPECIFICATIONS Q210003 UM/os0®
EFE ST Internationsl Business Machines Corporation 2 intedin 9S4
3! 1
- 75 76 77 78 79 80
Program Keying Graphic Card Electro Number Page o Program
Programmer } Date Instruction Key
. Indicators Result Field Resulting
c & Indicators
S I | . Arithmetic
=5 S|z | Pius [Minus| Zero
T > And And . =2 -
NEE Factor 1 Operation Factor 2 gz Compare Comments
- &l
e [Flz e Name Leﬂgﬂ1=§1>z|<z1=z
Efg @ £ [Lookup(Factor 2)is]
5|5 |8 s k] g Kl rm
2|3 5|2 2 2 = | High | Low [Equal
3 4 5§67 8fs|t0f11)12)13)1a}1s]18{17]18 19 20 21 22 23 24 25 26 27 28 29 30 31 32|33 34 35 36 37 38 39 40 41 4243 44 45 45 47 48f4s 50 51 55/56 57|58 59|60 61 62 63 64 65 68 67 68 83 70 71 72 73 74
T lel T
ol2} |C 2\
ol3| [c] ’
04 1C;
ol|s| |C|
.
IBM .o sree s o RPG OUTPUT SPECIFICATIONS axateom0 umoso
g ‘ 2 LA,
Program KeyimA Graphic “ Card Electro Number Pace of Program 75 76 77 78 79 80
Programmer [Dne Instruction Key 2"
0 s
5 Jopaca] Sk Ou i 2Z I =
] p tput Indicators ‘ero Balances - - X = Ramove
- N Field Name toPrint__| 10 Sien | CR Plus Sign
S|= 5.9=
Fil |z T T °f | Yes 1 A 4| YT Due User
ilename MEBE N EXCPT Name Field Edit y
K or §%§§” And  And Y No 2 [ B K|zoze Defined
. (= | Position lo Yes 3 [ L
Line § Record Name oTelL 5 3 2|3| in . No No s ol wm Suppress
b alolol 2 | < | 3l5| ovww |5
oIR $ § g *AUTO 2 3 Record  |a Constant or Edit Word
RO0 P %]- 123456 78 51011121314151617 1819 20212223 24 *
3 4 s5le]|7 8 9 101112 13pais|is|17}18]19 20|21 22|23 32 33 34 35 36 37 40 41 42 43]44]45 48 47 48 46 50 51 52 53 54 55 56 57 58 59 80 61 62 63 64 65 66 67 68 €9 70|71 72 73 74
°] jo T |
( g -
o|2| |Of 3 =
013{ 1O l

Control level indicators are specified at
tions are to be done. They are used at
calculations. With a T in position 15, they are used at@ to tell when total output

lines are to be written.

to tell the compiler when total opera-
to tell which operations are total
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Program Cycle Operations

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

After a record is read, the program determines whether the control field in the
record just read is different from the control field in the previous record. If it
is, a control break occurs and the control level indicator you specified is set on.
When the indicator is on, it means that all records in the control group have
been read and that total operations can be performed. Control level indicators
remain on through the detail calculations and output processing of the record

P Y g [ T Al . _£F Y S [ |

caused the control break. They are then set off before the nexi record is

START

Perform detail
calculations

Perform detail
output operations,

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

Set off control level indicators.

program . Read a record.
Cycle

Perform total output operations.

If change in
control field,
set on control
level indicators.

Perform total
lati

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

RPG Specifications

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

UT SPECIFICATIONS ocibrar iy ted
12 75 76 77 78 79 80
Card Electro Number Program
{ P"'D:l"' | omtifcation
s . Field
————— Field Location Indicators
xdes 5 5
; S5 | 3 . e .
3 . From To 5 - l:ch ;‘ 23 5 L1, assigned on the same specification line
8 iel ame 3 leic]| 5 Zer .
o [sPle[ oo 3 2122 & | pus Minenfor as the date field, tells the system to use
position |2 8| £]3 £ S5 2 Blank )
B HHA IS I Elz3 2 DATE as the control field.
35 36 37 38}39]|40]41]42]|a3]|44 45 48 47|48 49 5u 51|52|53 54 85 58 57 58|58 60|61 62|63 64 |66 68{67 88|69 70|71 72 73 74
|

T
=

L f@FATE

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

RPG INPUT SPECIFICATIONS

GX21-8094 UMAG0"
Printed in U.5.A.

Program K'ylno' Graphic Card Electro Number me” Program 75 76 77 78 79 8O
Programmer Date | Instruction Key
< External Field Ni .
I 2 r‘na i Field Location | f-eid
Filename ] Record Identification Codes s 5 ndicators
or = . Z2ls | 3
g| RecordName o ;;f ! 2 3 || From To S RPG 3 s sl £
une 2 % sli iR s LBl 3] Pt PSR B L fee
5 3 HIH on |Zlel8] position [E]e| 3|2l g S |EE
13 Position Position O 31 Position SISl E S I1EEl o Blank
- Data 218 5 = & = & s 2
o | RIS (5|2 5[5l 5[5 31351308 o | Lo |8 §|g5| &
3 4 5|87 8 9 1011 12[1314|16{18|17|18}19 20|27 22 23 24|25|26 |27 [28 29 30 31 35 38 37 41 45 46 47]48 49 5u 51|52|53 54 55 56 57 58|59 60{61 62|63 64|65 66|67 88|69 70|71 72 713 74
ol IrjTMPlui] I
o2] 1 L DA | [
fol3 |1 3.3 37 TV
olal It 3R ul212lpoiTial 0l
™[] wdE IS THELNES
ofs| I1 |
= RPG CALCULATION SPECIFICATIONS GX21-9093 UM/050°
2 £ . N . . Printed in U.S.A.
--"-Elntemn-u:nll Business Machines Corporation .
Program Keying Graphic Card Electro Number Pmmo' Progrem 75 76 77 78 79 80
Programmer l Date Instruction Key ificati
c ]_ Indicators Result Field Resulting
3 Indicstors
3 I | = ‘Arithmetic
=8 A 5 | [Pits [Minue] Zoro
<32 And d Factor 1 Operation Factor 2 B[z Compare Comments
ue [Ffz g Name | Length |5 | IT>2T<7[1=2
gl f. o ,}' £ |Z [Cookup(Factor 21
R 2 2 &1 2[Vien T Low Teauel]
3 4 5617 8|9]10iM[12[13(14[15[16]17|18 18 20 21 22 23 24 25 26 27 [28 29 30 31 32|33 34 35 36 37 38 39 40 41 42[43 44 45 46 47 48[40 50 51 55|56 57|58 58|60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
Il 191\( T IPRTICE EXTeldT [ 2
o2 fc ENTICISIT] DDl | [DAY(TIOT DAYTIOT | 9[2
os] Jelly DAY[T|OT DD FIN(‘JIST FILNCSIT] L2
ol+| I¢ | | 11
MM Use a control level indicator in positions 7 and 8 to show that a total operation is to be
o8 Ic done only when a control break occurs. The operations on line 01 and line 02 are
0|7 . . . . . . .
- g done during the detail processing of each input record. The ADD operation in line
o - . .
oTsT e 03 is a total operation that will be done when L1 is on; that is, when the DATE
Tol e field changes.
"W c Il P11 11 11 | I A S T
N Y TTETTTTTIT eI rrTeT i T T Tt -
B i1 RPG OUTPUT SPECIFICATIONS Ny g oo
Program Kwinn_ Graphic Card Efectro Number Page of Progr;ln 75 76 77 78 79 80
Programmer | Date Instruction | ey
e & - N ) . . X =R
O F§ § Space]  skip Output Indicators Fietd Nerme NoSign [CR | — n;"“‘;'; o 0n
) Hp or Yes Yes 1 Al Y=E;:Ed User
8| Filename E E] gé A:Isd Arl;d EXCPT Name |f: End Yes No 2 8| k|20 1 Defined
> or ShHs . 1 it No Y 3 c|uL
Line E Record Name - %%%1 2l g ;“"“' . N N:‘ . ol w Suppress
L alolo] 2| £ §5 Output |3 I
olR g 8 B3 *AUTO £|2| Record @ Constant or Edit Word
AINID z z . Pt 5 &l+ 3 2 3466 78 91011121314161617 1819 2021 2223 24 *
3ASB7B9!0!'1213'!*1:;::|I1B|920212223242§29214- 32 33 34 35 36 27 41 42 43]44|45 48 47 48 49 50 51 52 53 64 55 56 57 58 50 B0 61 62 63 64 €5 68 67 68 69 70|71 72 73 74
o[ |olguTpUT, 4 Al
0|2| |0 DATE e
°|3| |0 QTy I 25 The T in position 15 indicates which output
°¢l 19 PRLCE |3 319 records are total records. Every total record
°1°L 19 EMTIGOTH 415 should also have an indicator specified to tell
0|6 - .
o T (112 LL T o TTes the system when to do the operation. The
07| |oj R . .
T Tol DAYITI output operation described on lines 06 and
sl To 07 is done only when L1 is on.
100 S SN U AN NN N SN NN N SN NN SN N SN TN AT SN SN TN SN N SN N S N A . |
T o HEERERERRRRRRERRRRRERERNEE
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You can specify up to three different indicators on a line on the Output
Specifications form. If you are using only one indicator, you can enter it in any
one of the three positions. The control level indicators specified on this form
can be used to condition an entire output record or only certain fields in the
output record.

IB}_% ot aoioems achines Cornora RPG OUTPUT SPECIFICATIONS ., GX2120%0 UM/0S0"
Program :(cvinv' Graphic Card Electro Number Pace of Pm’_n ) 75 76 77 78 79 80
Programmer ‘ Date nstruction Key

(o) IG; ) - ndi Zero Bal ! -
g §W Skip Output Indicators Field Name r;Pri;:tus NoSign | CR | — X :1‘.:; .
< f or Y = Date
g File:rame z HE s AL Al EXCPT Name [l Ny I I . Fsacst ool
Line E Record Name = : f : gl < g :‘“iﬁ"" x: ;: f CD ; Suppress
S 2 4 = «
& Alpjo] 8 | < §a Cutput |5
O|R é é g *AUTO g z Record | ab| Constant or Edit Word
AlnN|D e k‘'I?3455789|0||‘)213”15‘!6!718191(!’11222320'
3 4 5167 8 9 1011 12 13114]15]16|17]18]19 20]21 22|23|24|25|26(27 32 33 34 35 38 37 41 42 43| 45 46 47 48 49 50 51 52 53 54 556 56 57 58 55 B0 61 62 63 64 65 66 67 68 89 70|71 72 73 74
o[ Joiolulrtplux] | Il [ o] |1 [ 11 |
o[=[ o Dl DA]:I#
03| Jo QT 5
ofs[ o PRICE [3 | [ [355
°|s| 19 E/X[T|C/ST]L 4|5
o] o ulNZE@ NN
°’ jo DANTIOTLL d
os| Jo LT
o[°| 10 - o m .
Tol Tol | A control level indicator specified on the same line as the field name @
T o indicates that the field should be written only when the control level
T2 lo indicator is on. Indicator L1 is on at detail output time only for the
13| lo| first record of each group. This record is the same record that caused the
14| |of control break and allowed the total operations for the previous group to
1/5| |0f take place. DATE prints only on the first detail line of each group. This
116 [0] use of the indicator is sometimes called group indication. However, a
e control level indicator specified on the same specification line as the line
'8 19 type entry in position 15 @ indicates that the entire line should be
9 . . . .
; . g ‘| written when the control level indicator is on.
” ..... LI I T S R R U A T R A T R A A B A S B B4

Using the Blank-After Specification

Iin RPG, 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 could use a numeric field to accumulate totals for a
particular group of records. After the totals are accumulated and printed for
that group, you can use the same numeric field to accumulate the totals for the
next group of records. To do this, place a B in position 39 for the total field.

If you do not place a B in position 39, the totals for the second group of
records would be added to the totals for the first group of records.
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EXAMPLE 3 (TRNREG): USING CONTROL LEVEL INDICATORS TO
CALCULATE AND PRINT TOTALS

Program Definition

Print a weekly sales transaction report that lists all daily transactions and gives
the total sales for each day. This report is similar to the reports produced in
Exampies 1 and Z. Aii items soid each day are iisted. item number, item
description, quantity sold, unit price, and sales amount (quantity times unit
price) are included for each item. The date is printed only for the first
transaction encountered that has a new date (the date is used as a group
indication). The total sales amount for a day is printed after all transactions for
that day have been recorded.



Program 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:

Transaction | ltem Item Unit
Date Number Description Quemtity Price
{

)
1[2[3]a]sTe]1]8 s [wou e 3] is [1sTrr]18 19 20 21]22[23] 2425 2627  28]29]30 [31 [32 33 |34 35]36 37 |38 38 a7 41 [a2|a3]a4 a5 a6 a1 2t

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 4490 49.00

GfOUp 412146 CH148 BREAKER 154 100 89 89.00
indication 411116 1500 TWIN SOCKET B 500 lel2 560.00
698.00

“7/24/" 503029 MQTOR 1/2 HP 60 CYC 2 146.78 293456

317802 TERMINAL CLIP 100 S5e12 51200

326917 TERMINAL BAR 100 4012 412400

411121 1506 SOCKT ADAPT BRN 400 .19 76.00

412997 CH173 BREAKER 304 60 lelS 69.00

413088 CH176 BRCAKER 604 40 1el5 46400

4lll74 C151 SIL SWITCH BRN 200 leléb 232400

413090 CHOO0S BR bBOX 1504 10 498 49.80

718326 FCB03 FUSE 15A 200 32 64400

le754436

This printer spacing chart shows how the report is formatted:

!|lI'III’II122222]223225!355‘5!3"‘ 4 414519 S[Si{s|s|s|6]6/6i6 NHTTTINTNTITY 9|9
4|3|6|7]|0|9|0]! |2! Tis|sjo]i |2|3]4|5|6|7|8|9]|0]1 |2[3|e|5|6|7|8|9|0)1]|2|3|4|5|6|7|8l9|0O])|2]3 7|s{9j0f1|2]|3(4|si6|7|8|9|O]1|2]3]e|3]|€6|7|®{9|01} |2 8|9/0}1j2|3
1
2 :
3
4 i
’ T
[ 3 . .
L -
7 RA (g_zz <0 N
s AT TEMN 7 iy, 33 N TROBRTITIR L L PRICEN | L aad Az
A T7rTG T /'
i LB
’-
3174 Spac ) au-l G . Hi
7 [ b dis h
7 S pdce b 1 o 1% 1. LES |
B RAL T T i AT
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Program Specifications

RPG CONTROL

international Business Machines Corporation

AND FILE DESCRIPTION SPECIFICATIONS

GX21-9092 UM/05C
Printed in U.S.A.

i R 75 76 77 78 79 80
; Progan Transaction Reﬁ(‘a“’eﬂ' Keying Graphic Card Electro Number program . 6]
| Programmer Jﬂk“ Doe ] Date -l/l 6/_ _ Instruction Key Identification |
Control Specifications
For the vaiid entries for a system, refer to the RPG reference manuai for that sysrem
| : .
H : :
Z
- K < 58 i
e 5 Number £ REEHANERE £ s 2
. Sizeto |2 .5, ?ze to ; H gl fof Prine (:3 Reserved £ &l §§ g é s . tlel<|z
une [B[COmPIE SIS  Frete) | o ol Bl ]2 o Positions (S R EEHEEEE SHERHEE
e zle 3| 2 [E|E{G|E|2 ® HEREHEHEBREEN Zlel25|8155|8
£ 815 21 8 [Elglels 2 H AR EINHEEE HE
S 5 &l & [3]8l&|z|& 2 2 2|8 2|E 5|28 Z|g|28[313|5)F
3 G 5y8y1 7 8 5yiGiiji7 i3 i4§i5yi6 7] 18]i9)F0J2i§727) 73 24 25136544 28 29 SU S 32 33 34 sH S0{3/]SH SY[AUI41[32]45{44]AD[4ab]A/]AB|4Y|50| D] |52 S4 54 55| 565758 59 60 61 62 63 64 65 66 67 68 63 JO 1 72 I3 74
. : . 22 . .
oft] [u] ] ] | | T! '_H““}L
File Description Specifications
For the valid entries for a system, refer to the RPG reference manual for that system.
F Fite Type Mode of Processing File Adduition Unmdereuj
File Designation Length of Key Feld or s Extent Exit Number of Tracks
End of Fil of Record Address Fietd S for DAM for Cylinder Overflow
nd of ile 2
Record Address Type | 2| Nameof Number of Extents
< Symbol
Filename Sequence N ;ype of Fite ;; Device Dve:c: © E Label Exit [ e
waIe Format N A;gdaiv:z:::):\rc;; 3 = Storage Index ‘ Rewind
Line w S : s File
o - ~ 1 & i
IS Si  Biock Record w | |Qvertiow Indicator| 2 Condition
2 ok & = 2 ut-us,
S Sle § Length | Length | £ig l gfaympr:;m i P—— vy
€ g g o= - <= Location | | S 3
i Se |wi< External Record Name K Option Entry < -3
3458789-‘D11|2|314|51S|718!9202|?223242526772329303‘3133343535373839400\4243444545174849505‘5?5_3545556575559 506!6263645526;.25569707\727]74
T T T ] T T T T 1T T T ]
°12] |FITRANS 1P L el | | ; 1 |
T A - T + i L
93| |IFIREPIORT a F Vil PRINTER R .
ST Tr No new entries are made on this form. i
i
°i5)_IF O W O
IBM RPG INPUT SPECIFICATIONS GX21-9084 UM/O50*
® internationsl Business Mechines Corporation Printed in US.A.
= 3 - - N 12 75 76 77 78 79 80
Powem Transaction Register Keying Graphic Card Electro Number m.@go' powen (T OINTRIE]G
Progammer J o ny Doe ID'“ J—/'O/" - Instruction | gy Identification
o External Field Name Fiel
I H Field Location Ind'watd
Filename 3 Record Identification Codes & € icators
or < 20 H
Record Name i, (28 1 2 3 " From To |8 RPG 2 leg| &
§ ¢ F1E] 3 I = : Pl v
> <1 §=' 3 3 Field Name slei) s Zero
Line § gg 2 s 5 - ; 5 5|9 Data Structure 2 S |E 8] & | Pusm
- - z N 513 ® |z &
i Data ols € § g Position 1= S § Position g s : Position -g S % as( s p— § g ‘g £ z Blank
ructy nomat b 35|56 2|35 Z|OIS|A[Z] 1 rimes | Lemath GlE6| &
3 4 5817 8 9 101 12papapspieli718]19 20|21 22 23 24|25]26 |27 [28 29 30 31| 32|32 34| 35 38 37 38|39|40}4a1 45 46 47|48 49 5y 51]652]53 54 55 56 67 58|50 ao|s1 62j63 64|65 68|67 68fe0 70{71 72 73 74
o['] IT|rjalnls g1
o2 11 1 oD TIE Ll
o2l X 7 2| (TITEeMNiO
o+l J1 13] | 32| IpEs|c
A LS 38| | [42|2|P|RIIICIE
07 I I
. = T
olal IT
ols| Iz Input fields are described as before. In this program, totals must
o] |z| || be accumulated and printed. You know that totals must be
| printed whenever a record with a different date field is read. The
UEIN} date field determines when total operations should be done. The
I date field is the control field and must be specified as.such. This
'|*! [X] | | is done by the L1 entry in positions 59 and 60.
tis| |1
1ls THLTET NN 11 I Py i
IR NN NN AR NN NN R NN RS |
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RPG CALCULATION SPECIFICATIONS GX21-9093 UM/050*

Printed in US.A.

Business Machines Cx

12

Program —T;mnsq_c;(-lo“ Qe" -\-e( Keying Graphic Card Electro Number Page o Program
Progammer John Doe lom 1 @/_ — Instruction | oo v Identification ]
C k Indicators Result Field Resulting
& Indicators
3‘ = | l - Arithmetic
=S .§ = [ Plus {Minus| Zero
A B E And  Apd Factor 1 Operation Factor 2 % i Compars Comments
e |Elz g Name | Lengih 5|2 [TSa <21=7]
HEEAm = - £ |2 [CookupFactor 279
id 55 2 2 zo ={F3 High | Low |Equal
3456789‘IO"|213|415|G1718|920212223242526272829303!32333435363738@40414143“454647484950515253545556575859506152535455555759®7071727374
[T le Q[T v 1c+g EXTICIST] [ [7[2]
o2 le EXTICIST] ADD | |DAY|TIOT DAYTioT] | 8
ol3| |¢ ]
ols] |c . ..
AR For each item, QTY must be multiplied by PRICE to get EXTCST (sales amount). To get
ol the total of all sales made during the day, EXTCST is added to DAYTOT (the field used to
OER accumulate daily sales total).
ols| |c| LI Pl
ofs fe LT
GX21-9090  UM/050°
Business Mochines Corporat RPG OUTPUT SPECIFICATIONS Priedin USA.
Program Yon chion 16} Keying Graphic Card Electro Number ’ Program
Progammer Jonw  Doe  [pae 1 ll.g[ —— | Mmstruction | o, <Y \dentification LI | EA VIR |1E &7
l—-: - ) : Zero Balances ] X = Remow
o § 3 [soace Skip Output Indicators Fiold Nerme Commas | 0 LE® I Nosign | CR | - P:‘sgi;’ i
g = . or Yes Ye: 1 Al o] o 35.: )
. 1 | s ; "
é Fnle::ame é % § B A A!d EXCPT Name 3 ;f: 5; § (B: f Z=;;Ld Edit | D otined
Line €| Record Name " [ofe t 2l PIES ::osmo“ No No 4 p| m| Superes
o Alolo] 2 [ £ 3l5| ouwut |5
ofr 3 H 3 rauto | E[g] Record |3 Constant or Edit Word
AINID = = = G| 3 Sl 12345678 9 1011121314151617 1819 2021 22 23 24 -
3 4 5 7 8 9 101112 13a15[16[17§18[19 20|21 22]23(24]25{26 |27 [28] 29! 31§32 33 34 35 36 37 40 41 42 43J44[45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70]71 72 73 74
ofr plo o |1 al l
o2 L1 plATEl | I¥] | | LB
0|3 LITIEMNO] 3l
ofa DIEISIL [
o8 Qmy Z] 7
o8 PRICE |3 7
0|7 ENTICISTIL 9.4
ols
0je 7 1112 Ll
10 DANTIOT(L 9
e T T |

Two different lines—detail and total—are needed for this report (note D and T in position 15).
The detail line is described first. According to the report, the date field is to print only for
the first record in a new control group. We do this by conditioning the date field with the L1
indicator. The date will now print only when L1 is on; that is, for the first record in each
control group.

The total line, which contains only one field, is described next. The entire fine is conditioned
by L1 because it is a total line. The B in position 39 causes the DAYTOT field to be reset to <
zero after it is output, but before sales from the next group are added to it. If DAYTOT were
never blanked out, the totals of all days would be accumulated.

: 1

T T T 1

w
ojojolojojo/ojo|o]o]olojo|olo|olojclc|o]|o/olololol"

L .
ZL 1L OL 69 89 49 99 S5 ¥9 £3 29 15 09 63 B3 5 95 S5 5 €5 25 LG 0G 6V v Zv O SP ¥ v Cv L¥ Op 6E BT (L 9C S€ E CL C€ IC OE 62 B2 LL SZ SC WL €L 22 1L OC GL BLLL OLGL PEELZL I 01 6 B8 £ 8 & ¥ € ¢ &
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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:

GX21-9090 UM/0S0*
IBHE International Business Machines Corporation RPG OUTPUT SPEClFICATlONs 12 Pfiﬂtlﬂd inUS.A,
Progam Keving Geaphic Card Electro Number m program (oL 18 79,80
Programmer | bate Instruction | g R P"—ef ificat
T T
i - N . p Zero Bai - X = R
O S e B Output Indicators Fietd Name I(P Commas | <0 22 | Nosign | CR | Phos Sign con
sl ol VA B B S Y A ey
g File:rame At §. s A'l‘d AL EXCPT Name 1 Mot e 2| 8| k|, e | o
>r it N N7 3 c|L
Line E Record Name - 3’?% HE g % ip:mm . Ne No 4 p|m| S
- alplo] & | < Of Output {5 )
ol7 B 5 B *AUTO £]&| Record & Constant or Edit Word
~Inlo 2 z =z | S ¢ 123456 78 910111213141516171819 20212223 M4 *
3 4 5(6|7 8 9 1011 1213p415|16)17}18)19 20|21 22|23 26]26 (27 32 33 34 35 36 37 41 42 43]44{45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 86 67 68 60 70{71 72 73 74
o'l Jo|PIRITINITI CREENE _ l | [
o[z ol 5id [N TIRANSACT 10N 1 -rJF !
o3| loOl
olsa! O
o|s| |Ol
ole| loO
o|7| |Of
o|8| |O
09 O
1{0 Ol . . _
i 2 Space should be left at the top of the paper to avoid printing close to the perforation.
1i2 P . - . . . . . .
Tl The paper is inserted into the printer so that the first print line will be just below the
. perforation. The 06 in positions 19 and 20 indicates that the printer should skip to line
T o 06 before printing. The printing then begins six lines (one inch) below the perforation.
1]6 0
17] O]
1{8 o
118 O
2|0 0
0
0
0|
0|
0| HENENEEEE . _l_—-—.——r_i___.__a_.._J..-_.J___...
TLLLOL B B9 (VY SO PP EIZO 1D 0D S BY LS OS SS VS CI ZS IS OSEP BY LY SF SV PP EP ZY LY OV BC BE LEDE SEYEEC ZE IEOC BC B LZ OZ QT PZ ET CZ IZOZ BIBL LI BL AL WL EL 2L 1L OL 6 B L B & % € Z 4




Program Cycle Operations

One operation in the program cycle concerns the 1P indicator (see Figure 13).
The 1P indicator is automatically set on at the beginning of every program, so
the first operation in the program is to print any output record conditioned by
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
program 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 are printed along with detail records in every cycle.

START -

Perform heading
operations.

Perform detail
output operation

Perform detail
calculations.

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

Set off control
level indicators.

Read a record.

Program
Cycle

Perform total output operations.

Perform total
calculations.

if change in control
field, 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

Specifications
Heading information to be printed on the first page of a report is specified by
using constants (actual information instead of field names). Constants for

headings must be specified according to these rules:

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

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

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

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

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

Field Name > | comma |2 e [N |08 | - | e 5.9-
or Yes Yes 1 N I R
EXCPT Name |} End Yes No 2 8 |k Z=;:|: Edit Defined
iti No Yes 3 Sl Ll suppress
k4 i « No No 4 D™
TAUTO é § Constant or Edit Word
B E‘|’2:l-l.'iB7B9IO||12!3|‘|5|8|71819’.,'021222324'
32 33 34 35 36 37 44145 48 47 48 40 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70{71 72 73 74
RN ||

L5 | CuiSTo NUMBIER’ Valid constant.

als] [NJAIME] Invalid constant. The constant must be preceded
by an apostrophe in position 45,

Clolsir 4ls! M ulNltr! lelolsh” : Invalid constant. A field name cannot be specified

on the same line as a constant.

L5 " DEPT. N E Invalid constant. The last character in the constant

f must be followed by an apostrophe.

Zﬂl gl Valid constant.

Jia] [N DA VT RANSM T ElQTsTER] Valid constant. Although the constant is specified
correctly, it will be unreadable when printed
because no spaces were left between words.

66



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

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

2|2(2(2|2(2|2|2]2{313]3[3[3|3(3]313|3]|4|4|4|4|4{al4|4|a|a|s|s|s|5/5is 155|518 cls/616|6 |6 6l6|66|7}7|7|7|7(7(7(7|7|7|8|8|6|a|8(0|s|s|a[s|9}o
1|2|3|4is|6|?|s]9l0|1[2|3|a|3|6{7{s]9]o|1]2|3{a|sl6|7|a|9l0]1]2|3|4|5]6|7|8]9|0]1|2|3|4|5|6|7|8|9|0]1|2|3]4|5|6} 7|8]|5l0]1|2|3]4|5|6|7|8]9|0]1
+ H I
[ ; BB !
H —_ ; ;
; ; L L RN IREBREAREREREI
BB * 7 ' ! Tt -
} i R e e e = ; ; N
1 ! I L . I i i ; | ‘T “LL
f i J ‘ [ Dahily | TRAMSACTioN  REeilsmeR . [ 1] T[
H i R T
[IERSRREREE ; ! BN NEE SEEARNEERARAERERI0RNARRENS
i T H i e T VT IRARERA IRRRSREERBE
Zero Balances . X = Remove
topring NSO CR |~ oycsign ~
5-9=
Y = Date User
Yes 1 Al Field Edit y
i End No 2 B K270 Defined
3 it No Yes 3 c|t
| Position Suppress
3| in - No No 4 o|m P
§S Ouput |5 ]
5 %2 Record | ab| Constant or Edit Word
Wi f+ 1 23 4586 7 8 951011121314151617 1815 2021 222324 -
36 37 41 42 43}a4[45 46 47 48 49 50 51 52 63 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70[71 72 73 4
’
ZASR Y, NSACIT]! I
74 |*|STIER!
ip Qutput Indicators - Zero Balances . _ | X =Remove
Field Name | Commas | ™ prine__| "o Sian | CR PusSion | ¢ o
or i Y = Date =
Yes Yes 1 Ald Fi N User
Nl‘d | EXCPT Name {{} Yes No 2 sl ki, ield Edit | poced
And ] Z=2Zero
ler| Position No Yes 3 c| L Suppress
& 83| in . No No 4 DM
< 85| ou |5
g é g *AUTO z 3 Record  |a| Constant or Edit Word
wim Sl 12345678 910111213141516171819 2021 223 24 *
21 22)23(24]25] 26|27 32 33 34 36 36 37 41 42 43[44[45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
. ’
*Ipialzlelv]' |
s ¢
4 N Tia
74 119 !
o s
| sp.;. Skip Output Indicators Zero Balances . _ X = Remove
\g Field Name  |f Commas | ™ prime__| MO Sign | CR Plus Sign ~
SIE or g Y =Date 5-9=
i £ ] Yes Yes 1 AlJ s i | User
Filename =1x|e | Field Edit iy
é p §f§§ A:'\d Ao EXCPTName End Yes No 2 s | x Z=Z;ro it | Defined
i ecord d < | Position No Yes 3 citL Suppress
Line [g] Record Name olelc] 513 £l3] in . No No + |plm PP
= Alo[o] 8 [ < |_ 35| ovten |
CIR K] § § *AUTO %3 Record § Constant or Edit Word
AlNID wie S+ 12345678 91011121314151617 1819 20212223 24 *
3 4 slel? 8 9 1011 12 13j1ej15}16)17}r8)19 2021 22f23)24 32 33 34 35 36 37 40 41 42 43]44f45 46 47 48 49 50 51 52 53 64 55 56 57 58 59 60 61 62 63 64 65 66 67 63 63 7071 72 73 74
o1
o G4l [ DIATh M [ Tela 1o’
0|2 \ % 1
o 17 Bl
o3| |Of
ol¢| |Of
o|s| |Of

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

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

« Control where printing begins and ends on a page.

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

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

« Overflow means the lines that remain to be printed after a page is full.

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

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

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

PAGE "
AGEOOOI

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). Overflow
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 forfns in
the printer.

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

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

File Description Specifications

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

File Type Mode of Processing File Addition/Unordered
F File Designation Length of Key Field or s Extent Exit Normber of Tracke
of Record Address Field S for DAM for Cylinder Overflow
End of File 2 §
Record Address Type [ . < Name o Number of Extents
i Sequence o i Symbolic |Z1 e Exit
Filename Type of File s Device Device 3 Tape
File Format & Organizationor |8 = Rewind
. w 5 Additional Area |© - Storage Index -
Line w > 5 s File
a S| Block Record y |SfOverflow indicator| 2 Condition
g Sis 2 h | Length Sls Rey Field | & ur-us,
5 gig| | |3| = ot =8 Koy Feld | % Continuation Lines 2| ue
€ 28l lefz 3 <= Location | | > 3
84 Sie fwi< External Record Name K Option Entry 2 c
3 56739101112|3|4|51617|B15202122132‘2526272329303‘1323334536373839404142434445484748495051525354555657126061625364655667%6970“727374
T : T ; T T T T _'_f_'—!T“ T
of2| |F : ! ' ' | j L C
T
: | 4 i i |
o3| |F | L PRINTE | !
t : :
ofa F ! /1
Q|5 F |
} T
ols| |F I I i
|
' RPG OUTPUT SPECIFICATIONS Gx21-5090° UM/050"
23% ional Business Machines 12 Printed in US.A.
75 76 77 78 79 80
. i Card Electro Number
Program Keying Graphic P&mof P'@r.a.n .
Programmer l Date Instruction Key
o) A : oo
@ |5 o i Zero Balances X = Remove
WS Output Indicators ign | CR { — "
s S P Field Name ™| toprim | N0 S PusSign | o o
Sls or ” v T Al Y = Date User
3 es es - .
|  Fitename SHBR | | EXCPT Name IVt N 2 |l k|, FEdES | e
R K And And End 2 =Zero
> or > 1353 i No Yes 3 c|L
i~ Z{Rlai< x| Position Suppress
tine |g| Record Name olelt] & 5 &3 in c No No 4 DM
S 2 £ -
- alolo} 8 | < Sfg| Ouwer |3 I
O[R *AUTO z| <] Becord @ Constant or Edit Word
~InlD &[] &l 123456 78 9 1011121314151617 1819 20212223 24 *
3 4 sle]|7 8 9 101112 13}1a|1s)16|17]18]19 20 32 33 34 35 36 37 40 41 42 43|44[45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
o[1] |ol
ofzi |Of
o|3| |of
0|4 O
0|5 O]
ols| O
o|7] o]
ofs| lo
0|9 O
1]o| |Of
111 o

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 overflow occurs.
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Program Cycle Operations

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

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

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

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

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



If muitiple 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
output operations.

If overflow line

has been
reached, set on
overflow
Move data from record selected at indicator.
beginni f lei ocessing area.

Set off control
level indicators.

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

Read a record.

Program
Cycle

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

If change in
control field,
set on control
level indicators.

Perform total
calculations.

Figure 14. Program Cycle Operations for Overflow Indicators
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RPG Specifications

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

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

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

GX21-9090 UM/050°
123 S RPG OUTPUT SPECIFICATIONS L e 0 US A
Program Keying Graphic Card Etectro Number p*mo' Program 75 76 77 78 19 8C
Programmer I Date Instruction Key
0 s
zls : i Zero Balances X = Remove
W 'S ISpace|  Skip Output Indicators _
=l So ! Field Name Commas to Print No Sign | CR Plus Sign
Sls 5.9=
HN or Yes Yes 1 Al |YTome User
i eI Field Edit .
§ Filename HEH .x=: AL AL EXCPT Name End Yes No 2 8| K| 7ezer0 Defined
[ R :fN >{RIS]|< x| Position No Yes 3 clt Suppress
Line g ecord Name AN 5 E. N . No No K ol wm
* alofo] & | < b R -
olR § 5 g *AUTO S 2| Record & Constant or Edit Word
~IN[D 2 w @ l- 1 2 3 45 8 7 8 91011121314 1516171819 2021 2223 4 -
3 4 5167 8 9 1011 12 13 )1a1s|16[17|18]19 20|21 22]23|24|25]26 27 |28 132 33 34 35 36 37)|38[39]40 41 42 43]a4[45 48 47 48 45 50 51 52 53 54 55 56 57 56 59 60 61 62 63 64 65 66 67 68 69 70}71 72 73 4
°!'| IOPRIIINITEIR |H G o
of2 O
alal Il |

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

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



Using Spacing with Overflow

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

spacing after printing.

IBM ..o s toscoprsin

RPG OUTPUT SPECIFICATIONS

GX21.9090 UM/0S0*
Printed in US.A.
75 76 77 78 79 80

Program Kwing. Graphic Card Electro Number Paq![D o Prog,?m
Programmer ]D,,, lnstruction | gy
E
0 g g Space]  Skip Output Indicators ietd Name z";?,:::;‘"“ Nosign | cR | - "::‘u‘:‘g’i‘; i
. gEu or : Yes 1 Al |Y D o
E Fnle::me g ‘:’ § g g A!d EXCPT Name End” ;;, ,:: ; g : Z=;:: Edit Defined
une |E Record Name = olelt] & s § % :’:‘"w“ . N M . e Suppress
d Alpolo] &1 < S| Outeut [
I8 é ; g TAuTe ég Focord % ©1 2 3 458 7 scosnsl‘:r:: ?rzfg':xo;?ﬁ 17 18 19 20 21 22 23 24
A|N|D
J4557S9!01\|2|3l4|51517|8l9202122232‘252627‘4”‘""32333435364141;.”‘04142‘8“45‘6‘748‘9505152535‘5556575859506!62&646566!7&39707!727374
°I'| [OIPRTIINITIEIR] ID| 2]
02 |9 NJAMIE 2.5
°]3) lof ADDR| 5@
ol4| |Of A MT D’U E 2
05 O
olsl 1O
o/7! lo
o8| |O|
ole| O
110} lOf
: ; g Assume, for example, the overflow line for a program is line 60. Assume also that T
T o the detail line specified prints on line 59. Printing the detail line does not cause ;
e ol the overflow indicator to be turned on. However, this detail specification allows
15| |of for two spaces. Spacing two lines moves line 61 into printing position. The
1[s| Jol overflow line (line 60) has been passed, so the overflow indicator is turned on.
17| lol
5] lol TTITTTT T T T T T I T T T rrrrrd r
119) |of
20! ol
of
0
0
o
o T
Ze 1L 0L 69 89 19 95 $9 ¥D €9 29 19 09 65 85 LS 99 S5 ¥S €6 5 lsoas'mu»m»nzvuovss:???c'stncsz: ItOtSZEZT{ESZ'ZtZZ-E 120281 BLLIOILSLYLELZLIL OL 6 B £ 9 G » E 2 &

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 overfiow indicator causes them to print on aii 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.

IBL{_ otermatians Bosness Machines Corporation RPG OUTPUT SPECIFICATIONS . X e S:“’“"'
Program Ktving_ Graphic Card Electro Number Poge of pm,r 7576 77 78 79 80
Programmer 1 Date Instruction Key

o LE e o
m r . s ery " = Remove
S i OutputIndicatons | i Name /(:l> Commas | “0 pmt - [MoSw | CR | - | e 5.9-
s N or Yes Yes 1 alag|¥ome | U
a|  Filename AHER AL A.I.a EXCPT Name J e Yo o 2 | B K|p. OB ] Defined
5 or Slrls < ] Position No Yes 3 clt Suppress
Line § Record Name AEn 5 s | in No No . ™
< A[olo] 2 < [, gS oupur |5 .
OfR 3 3 K *AuTo E|R| Rocord @ Constant or Edit Word
AINID w @ o Tt 2 3 4 5 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 4
3 4 S36|7 8 9 1011 12 13papishs|17]18]18 20§20 22 26 {27 |28]29{30§31] 32 33 34 35 36 I7 41 42 43[44{45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 €1 62 63 64 65 06 87 68 89 70{71 72 73 74
o' JoRePlORT | W | [2]Li00 1
oj2| O o
o]3| lol S| ' SAILIEIS| REPIORT/'

%4 10 H | 3 1 P}

05 1O} o ov
°°L O g MTITIEM]
07| 1O 24 I %T SloLp’
o[+ Jol zqq *TOTIA QuNT '

o o : L 1 [
1o} 1O If a record can be written when either one of two conditions exists, place the conditioning
i o indicator in an OR relationship. Specify the indicator signaling one condition (1P in this
ML case) on the same line as the line type. Place the indicator signaling the other condition
2o (OV in this case) on the following line with the word OR in positions 14 and 15. Then specify
1|4 - . . - . .

- g fields and constants to be included in the record in the normal way. In this example, headings
1 - . - .
T will print when either 1P or OV is on. .
171 1o . . . . .. .
ol o Space and skip entries are not necessary in the OR line. The entries in the line preceding the
ol Tol OR line also apply to the OR line.
2)0] 19 RO O T T T T T T T T T T T T T T G O O T O T T T T O W A T O T T . A 1
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LAST RECORD (LR) INDICATOR

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

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



Program Cycle Operations

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

Whenever a record is read, the program checks to see if all records in a file
have been processed. If all records in all the files have been processed, the
program sets on all control level indicators L1 through L9. It also sets on the
LR indicator to indicate that all records have been processed. All total
operations (those conditioned by LR and L1 through L9) are performed. After
total operations have been done, the program checks to see if LR is on. If it
is, processing stops.

START

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

Perform detail
lculati

cted at
beginning of cycle into processing area.

Set off control
level indicators.

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

Read a record.

Program
Cycle

If LR indicator is on, end

of program has been reached. If last record, set on

control level and LR
indicators, and go to
Perform total calculations.

— e N 9,

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

Perform total
calculations.

If change in control
field, set on control
level indicators.

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

The LR indicator is specified by an LR on the Calculation Specifications form or

Output Specifications form. This entry specifies which operations are to be

done after the last record is processed:

IE% International Business Machines Corporation

RPG CALCULATION SPECIFICATIONS

GX21-8093 UM/050*
Printed in US.A,

10{11§12[13 14 [15{16)|17[18 18 20 27 22 23 24 25 26 27 P8 29 30 31 32|33 34 35 36 37 38 39 40 41 42

60 61 62 83 64 65 66 67 68 68 70 71 72 73 74

Program Keying Graphic Card Electro Number Program 75 76 77 78 79 80
Programmer lDatc Instruction Key ificati
C - Indicators
o]
ST ;
- el_
3 S A A 2Slz
EE Factor 1 Operation Factor 2 1M Comments
5 < &5
i X3 15
Line ? & | T E 2
. - =
3s(2 | 12 | |2 HE
3 45 7 8|9 43 44 45 46 47 48, 3

o
QO[O0 [OQ]> Form Type

0|2
013
o4
GX21-9090 UM/050"
423 SO RPG OUTPUT SPECIFICATIONS e m US A,
Program Keving Graphic Card Electro Number Program (o 028,70 80
Programmer lOou Instruction |y, i
0 lels =
mEd .
W18 iSpace;  Skip Output Indicators Zero Balances X =R
E f Field Name "] toPrimt PusSign | o o
S or 7 1 A g 0ome U;: V
i Zlile C £ .
t Ful-;ame 1|2 § 5 EXCPT Name End No 3 8| x Z=Z:‘od Edit | Defined
(9 RiS|< it No Y 3 c|L
. [~ | Position b
Line g Record Name olelL] 3 f: 3 . No No . ol wm Suppress
- alolp] 2 | < §| Ouput
olR *AUTO 5| Q| Record |& Constant or Edi
AINID W @ al- 3 4 587 8 910 16 17 18 19 20 21 22 23 4 *
3 & s5)6]7 8 9 1011 12 13pa1s|ie17j18}19 20|21 22! 32 33 34 35 38 37 41 42 a3] 44 48 49 50 51 52 53 54 55 61 82 83 64 65 66 67 68 89 70|71 72 73 74
o]1] |o|
of2
O] /'\g
03] |of a8
ol+| |oOf
ofs! lOf
ols| ol
of7| lof

The LR indicator is specified at (1) to tell the system which calculations are to be

done after the last record is processed. The LR indicator is specified at @ to tell the

system which output operations are to be done after the last record is processed.



EXAMPLE 4 (TRNREG): USING FIRST PAGE, OVERFLOW, AND LAST
RECORD INDICATORS TO PRINT HEADINGS AND TOTALS

Program Definition

Print a weekly sales transaction report that lists daily transactions, total sales
for the day, and total sales for the week. This report is similar to the one
created in Example 3. The only difference is the addition of headings and final
total.

The report title and column headings are printed on every page of the report.
All items sold each day are listed. Item number, item description, quantity
sold, unit price, and sales amount are included for every item. The date is
printed for the first transaction in each group. After 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.

Program Requirements
Input: Saies transaction file consisting of 96-character records. Records are

arranged in ascending order by date. The format of the input records
is'shown on this record layout form:

' Unit
Transaction | tem Ttem ,
Date Number Description Quantity | Price

1T23Ta]57 6 7 8]s[i0[n]iz|3[w]1s ig]17]18]ia 2021 [22]23724] 25 26 27] 28] 29 30]31 |32 ]33 |34] 35]36 [37 [38] 38]a0 4|\\42 431444546147 ag a9 !

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 Programming Language



Output: A printed transaction register:

TRANSACTION REGISTER

TRANSACTION TTEM DESCRIPTION QUANTITY UNIT SALES
DATE ‘NO PRICE AMOUNT
7/23/ - 413010 CHOO1 BOX 100A FLUSH 10 4490 49,00
412146 CH148 BREAKER 154 100 «89 89400
411116 1500 TWIN SOCKET B 500 lal2 560600
698.,00
T1/264/ -- 503029 MOTOR 1/2 HP 60 CYC 2 146.78 293456
327802 TERMINAL CLIP 100 Sel2 512400

326013 TERMINAL BAR 100

W

1721/ -- 321071 2-SPEED SAW 1 28444 28.44
325781 SATIN-CUT DADO SET 1 39.50 39.50
412146 CH143 BREAKER 15A 50 «89 44450
573022 6-VOLT POWER BATTERY 2 14445 28.90
14134
WEEKLY TOTAL 29593.70

This printer spacing chart shows how the report is formatted:

1 T 112{212i21212]2|21212{3|3i3/3{3(3|3(3]3{3/4]444alaa|a/a4i5]555/5]5/55{5]516i6/6/6/6/6/6]6/6|6|7{7|7|7iT|7i7|7i7i7|8|8isii8i8/8i8 9i9i99
$6. o 4/5/6,78(9/0]112;3|4/3/6/7/8/3/0]1:2:3{4/5(6/7/8,9/0[1:2;34/5/6/7 8/9/0])1,2/3/4/56/7!8/9/0]12/3/45/6/7,8{9{0{1/2{3{4/3{6:7:8:9/011/2/3/4!5|6{7{8:9{0}}12]3
; ‘
2 BENNERRNA B
3 ™ T T !
4 1§ SSSENEEREREENERINEN L i
5 ! P | , ‘ EERRNBREE '
n ! BEEE TRAWSACT) oW IREGISTER | [
7 R ! BEERE BN : i ; RS
s ACTIOM | ITEM | | DESCRIPTION L RUANTITY, | UMIT SF,
TE . ﬂp 4%“ B i Gl i L. PRI ; ‘ﬂw }T
| ' ! e SALES
€ CTEM NG (/18] {QUAN] PRICE] ~ AMOUR
1 i T : i 4 J T
1T . 5 . 1 RILV3ALES)
T : ! T WEERLY oA W IRKR KX -
m'[e space Hefail [iHes- ‘ = (WEEIRCY SALES)
adh el £ 2 ce fd s, Lot B
g j3 1P gonn fotg!f . iL i
= j : IREERARERERS !




Program Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21:9092 UNI-050°

Printed in U.S.A.

International Bustness Machines Corporation

T 75 76 77 78 79 80

I N T T . 1.2 0
pragan Transaction Reqgister _ Keying Graphic | | : Gard Etectco Number roce @ L] of Program Em 6
Instruction i ' i ___ ldenufication T
progammer Jolhn Doe [ Date | /j ﬁ/— — Key i i

File Description Snecifications
The only new entry here is the OV indicator. Headings are

File Type Mode of Processing ;
F File Designation Lo of key Feiaor || 10 be printed at the top of every page. Overflow must be
of Record Address Freld . . .
End of Fite a1 || CONtrolled in order to specify exactly where headings are to
Filename Sequence Type of File print. The overflow indicator is, therefore, assigned to the
File Format <‘: Organ}zation or . . . i
Line o | (¢ 3 aaamionat ares (] printer file to tell the compiler that it should not handle
=] S| Block Record i={Overflow Indicator .
& SIEN| 2] o | oo || |ES I—?y_ﬁe.d overflow automatically.
5 gj 3 g
< 219] 1|2 5 (=8 Locatien
M A External Record Name Option Entry |
3 4 5617 8 9-1011 1213 1415[16]17[18]19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38|39]40 41 42 4 ﬂ454‘6474849505152535455756575859606‘676364656&126859707!777374’
5 I l i T 77T a ] a | R I
oz |FTRANIS | | |TIP| | IF 96 | | | ‘ Pl Ll
o3 |FReploR T F 9¢[ | [l PRINTER S PLEITT
lelel /L L1111, ‘ 1 | ] | ‘ 1
IBEM RPG INPUT SPECIFICATIONS GX21-9094 UM/050°
¥ Internations! Business Machines Corporstion _ 12 Printed in US.A.
Progam  Tra ng action Re 3\5'\'@( Keying Graphic Card Electro Number - EE o Program [%%Eﬁgﬁ
Progammer Ton Doe ] oe LILD[=~ — Instruction | o 4
I~ External Field Name "
I H Field Location : n;";'::m
Filename g Record Identification Codes & 3
x £8 ~ Slz.| 3
g Recordname [ & jun )< 1 2 3 From 10 |8 RPG 2|8yl &
2 HREN g | FieldName | ¥ |2 2 3 Zero
Lre fe =[5]8"° i s % s % Sle|  DataStructure |5 2122 & |ousw
HAH Position |Z|2| 8| Position |E{0 position [Z]2| B[ £|2 £ £1E5E| = Biank
w Dat; 0o|r 2 <IN| & <IN| & <INl 8|3z c |2s| 2
e | IS 5|518 3[5[8 2515[518) %2 | Lonan |8 LR
3 4 5|67 8 9 1011 12f13palishisl17|18]19 20f21 22 23 242526 |27 [28 28 30 31§32|33]34| 35 36 37 38]39]40|41]42|43|44 45 a6 47]48 49 5u B1]52]53 54 56 58 57 58|59 eof61 62|63 64|65 8|67 e8j6s 0|71 72 73 4
QHEE »Lls N
o12| T ! 1 CZPIDATIE| | LIV
21 1T || No new entries are made on the Input Specifications form. 2| [T TEMNO]
ofal IT 13 | 32| IDESSIC
oo It 33 | 371701y
ols| |1 38 412]\7 1ICE
RPG CALCULATION SPECIFICATIONS GX21-8093 UM/050"
ternational Business Machines Corporation ) Printed in US.A.
1
roam Transa.ction Reaqister Keying Graphic Card Electro Number oozl Program
Programmer Jck“ Doe IDate l@ /_,_ Instruction Key 'w or. \dentification [ L | N o

. Indicators Result Field 4 Resulting
C gE T I e Lridtl;::etic
g g And And Factor 1 Operation Factor 2 % i Hlﬂc,:.‘r;iz“o Comments
ne | = Name |Length|S|2[TS3[1<7[1=2
SGTTT - £ [CookupFactor 27
S5i2 2 2 L 4 gy e o
2:5 7 8§|U||1?131415161715;321222324252527%33;32;;;:;3839%4‘41;:;2;;4950;353 LinesO‘] andozarethesameas
ols EXCiST ool | [oAYFioT oaNTor | 82 for anmple 3. ?I'.he addition cod.ed
I Ly DIAYTIoT pD gelklTd tlelkid | lol2] |on line 03, conditioned by L1, will

be done only when a control break
occurs. Once daily sales have been
accumulated for a group (L1 is on),
daily total can be added to the field
WEEKTO used for accumulating
weekly total. {Weekly total could
also have been obtained by adding
EXTCST to WEEKTO for every

; : record read.)

o
E)
RIO[OI0IOIOIQIO[0[OIO[O[OTO [ = Form Type
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IEM S RPG OUTPUT SPECIFICATIONS GX21:9080 UMIOSO"

: . Printed in US.A,
Program T"ﬂ- Keving‘ Graphic Card Electro Number Pm@m Program 75 76;;&8 79 80
Programmer joh‘\ Doe Date l/l@/— - Instruction Key b

o gésam Skip Output Indicators Fiold Nome Commas Zer;i:li:“ma Nols'gn el - x=:.:;:; o
S|= or ¥ = Date
g File::me E; § 3 ml‘d NI“1 EXCPT Name e N Ny O I 2o b Ean Dufined
e [E| Record Name = : T -:- g 4 r“m"" :: ;: : g :, Supprew
K Alpipl X g :g:t gulm! <
OIR 3 3 8 *AUTO % 2| Record  |§ Constant or Edit Word
AlIN[D z | o E"234537B9I0H‘213|4|5|I|7|l'9202‘22732"
3 4 5|6}7 8 9 1011 12 13hajishi6]17{18]|19 20|21 22|23|24 25|26 [27 | 28] 32 33 34 35 36 37|38|39|40 41 42 43]44[45 48 47 48 40 50 51 52 53 54 55 58 57 58 59 60 &1 62 83 64 65 68 67 68 69 70|71 72 73 4
°['] loRlelplolrlT 204 | | ILP
o2 |Of le 0\/
°* o 58 ' TRANISACTION | REEISTERY
°l*L 19 H | L 1A
QENE 0 oM ]
ui6| O 3 \ T ’
WS (A ITE
s lo si2l [~ pigslelel TP o]’
ojs| o 78] |*lQulAnrTlY | | INTT
of{9| O N s L 1
1]o] O H 2 Lp
11 |Of (¢ ov
2] 1o o[ || DA Q
3] 9 9@ | |PIRIICIE OUINT)’
4] lo D | |4 2L
1] o Ll DANIE] [ Y] [ | |48
el loi
: 21.9090 UM/050"
IBH Butmers Machines G RPG OUTPUT SPECIFICATIONS . O
- 75 76 77 78 79 80
Program T +. Re \ *-aﬂ Keving Graphic Card Etectro Number , @‘ Program
Progammer Jon Doe. Date | / 1¢?_— Instruction | o b ° Identification EEDE@
l &
~ e . " - Zero Bl - X =R
o = H et Quteut Indicators Field Name | brint - |NoSin [CR | - 7T O 5.9-
i SH | | T Yo T LAl e | e
é Fnle::me E l%. i g At A EXCPT Name |} e :: : : : 2=Zuo Defined
it Suppress
une € Record Name '-DEL § : g§ gu ”\z Ne M . ol w
olR 44010 < 3 5 ] *AUTO & 3 Ru::: H Constant or Edit Word
AINID 2 EE ;'l23‘567!’|°l||2|!|l‘5|!11|!19mz‘n!;z‘
3 4 si6f7 8 9 101 12 v3fais)ie}17}is[19 20|21 22}23|24 252627 3132 33 34 35 38 37 40 41 42 43[44{46 48 47 48 40 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 06 67 68 00 70|71 72 73 W4
op TTEMNO 13/
oz DES|C
o3 g;v z
o 1.¢ 1
ofs EXTCSTH 9@
o T 142 LiL |
o7 DANTIOTILE | (o
o[ ullz C
ole 74 |~ ExILY| [TloTAaLl’
o MElEITolL] | [ oid | 1]
11

Six different lines are to be printed, so six are described. The three heading lines should be
printed either when 1P is on (first page) or when OV is on {overflow has occurred and forms
have advanced). Thus, each heading is conditioned by 1P and OV used in an OR relationship.
Notice that the first heading line has the skip specification. This skip must be made before
forms will advance.

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 that the words WEEKLY
TOTAL print as indicated on the printer spacing chart.

(=23 IR -1 R R A R R R - =R A A A A R =D -1

T T T T T O T T T T T T T T T O T T T T S T T W N S T R S O W T W T P T Y T T T T T
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RECORD IDENTIFYING INDICATORS

In the programs discussed so far, we have assumed that all records in the
input file were alike. They did not necessarily contain the same information,
but they had the same fields and the same kind of information in each field.
They were of the same type.

However, in real programs, data files do not contain records of only one kind.
Files often contain many kinds of records with different fields and different
information. When using more than one kind of record in a program, you must
have a way of telling the system what operations (calculations and output) you
want done for each record read. Record identifying indicators are used for this
purpose.
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Program Cycle Operations

Figure .17 shows program cycle operations associated with record identifying
indicators. A record identifying indicator is set on right after a record is read
and is set off before the next record is read.

Normally, record identification indicators condition detail calculations and detail
output operations because detail operations are done for the record just read
{the one associated with the record identifying indicator). On the other hand,
total operations are not performed for any particular record; they are done after
detail records are processed.

START

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

Perform detail
calculations.

Move data from record selected at

beginning of le into processing area. Set off control

level indicators.

Set off record identifying
indicators.

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

Read a record.

Program
Cycle

If LR indicator is on, end of

ord, set on
program has been reached. If last rec

control level and LR
indicators, and go to

Perform total calculations.

Perform total output operations.
if overflow line has been reached,
set on overflow indicator. Set on record
identifying indicator.

if change in contro
field, set on contro
level indicators.

Figure 17. Program Cycle Operations for Record Identifying Indicators



RPG Specifications

These are the RPG specifications you use when a file contains more than one

kind of record:

IBM Internatonel Business Mm;c Corporation

RPG INPUT SPECIFICATIONS

GX21-9094

Printed in

UM/060°
US.A.

12
75 78 77 78 80
Program Keying Graphic Card Electro Number Page of PWI:! r-m—-r!!r—l
Programner ID“' Instruction Key
s External Field Name Fiel
I é Field Location ) ndi:ti rs
Filename 3 Record Identification Codes s H
g £8 £ 0| 3
s Record Name e 0] s 1 2 3 From To |8 RPG 2lsgl &
& ZP |5, g B| Fieaname [ F 23| 2 Zer0
Line g EQ i =l |E = ‘E 5| |E|C|x|  DataStructure F S 122 & |Pus mi
3 ® on |Z]e] 8 ition |Z]|Q Position |Z|o| 8|E|3 E o
s N Data olr £ § 3 Position g E §| Ponition MS5H osition M E 3 §§ o 2_ -é Eg g Blank
ANDEég S|6 2|cl6 2[S]5(a =] Times Length o |z o
3 aslglr-s 91011123 18h1a 20 26 45 48 47148 45 50 s1lsalsa 54 55 58 57 sslso solsr exdes 6ales seler sales 70lor 72 73 70
o1 |1 g :
ST D)
ofa| |1 N\ /|
ojs| |1
ofs| [T
LY
.
— RPG CALCULATION SPECIFICATIONS GX21.9093  UM/050
EESE . Printed in US.A.
-==f§|memamml Business Machines Corporation 12
- 75 76 77 78 79 80
Pr i Graphic Card Etectro Number
g K’V'"EA hia Page| of Progr'arrn "
Programmer I Date Instruction Key
N . Resulting
c s Indicators Result Field Indicators
-y ] I o [ Arithmetic
S = . n
=3 S|z [ Plus [Minus| Zero
o|E2 And And Factor 1 Operation Factor 2 3 [ Compare Comments
Line 3%‘: Name Length [Z1S[T>21<2[1=2
HEEdm ” ~ £ |2 [Cookup(Factor 27
A?.égza 5 § § i g:':Hiﬁu Low [Equal
3 a sfe|7 8faf10j11}12/13}1a}15/16]17|18 19 20 21 22 2324 25 26 27 o8 29 30 31 32J33 34 35:36 37 38 39 40 41 42)43 44 45 46 47 4840 50 5152)ss]54 56)s6 57]53 59)60 61 62 63 64 65 65 6763 69 20 71 72 73 74
o[1] ¢ |
of2! |c| '2
o3| e[\
ol4; |G
ols| ic
GX21.9090 UM/0S0"
IBM .o s e RPG OUTPUT SPECIFICATIONS 3
- 75 76 77 78 79 80
Program . Graphic - Card Electro Number
Keving Page of Program
Programmer Instruction Key
0 I’“T skip Output Indicators Zero Balances | [ x= Remone
3 Field Name wbrim__| Mo S® | CR Pussin | o
g or Yes T al s Y = Date User
g|  Filename z | EXCPT Name Ve 2 e | k|, P
> o H A And e by 2 8Kz
= . | Pesition had Suppress
Line E Record Name 3 : E . No No 3 ol m
< 3% §| ouwur |5
O|R 3 *AUTO Z|g| Record S Constant or Edit Word
AIN]D ) w3 - 1 2 3456 78 90101 1213141518171819 2021 2223 24
3 eslel7 8951001213 1817|1819 20|21 22|25 32 33 34 35 36 37 41 42 43{44]45 46 47 48 4950 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 63 7071 72 73 74
ol1| lo|
02 O ‘1
03] |of | 3
ol4] O | I

Assign a record identifying indicator (a two-digit number from 01 through 99)
. Then use that same indicator to condition calculations

to each record at
at@

and detail output operations at

operations must be done for only that kind of record. ldentify each kind of
record by describing a code that identifies it at @ If records must be in a
certain order, indicate that sequence at .

RPG Programming Language
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As we said earlier, you must describe each kind of record in your input file.
This description includes the names of all fields used from the record, the
location of the fields, and the type of data in the fields:

Customer |Ovder Ttem

£ -
Number Number |£5E| Number
(cusTNQ) (0RDND) 19E 3! niremnn
v v 7 C] & \ ey

N
t[2]3]e]sTer]6 s To[uTiXa[uls

i7{18T19T20]21] 22 23] 24]25]26] 1]
T T T T T T T T T

IEM RPG INPUT SPECIFICANONS gratsom Uwee®
% Internatonel Businens Mechimes Corporation 12 Printed A
Program Keying Grephic wlsﬂro Number Pml of qurf! V ri['j;]_“m

Frogrammer ifuiu Inetruction \, Key N\, [
- N
I : External Fid Name N Field
Field Location [N Indlcators
Filenams Record |dentificatidg Codes 5
or -] \ ) < |5 g
g|  Rocord Name uln | ES 1 2 3 From | To || A
- E i ; ; £§ — : LY 2o
! 1212 = = = ® ata Structure 3 2 Plus
§ ition |2 wion |Z|@ dion |2 ¥ Elesl S
N O 0 g 5 ‘é Position g 13| Pasition 3 Eg PoNgion : g ; 3 g — § £ Eg 3 Blank
‘,‘;‘:‘::" A[NIDIZ é < ol6 S SIT1B|&] Times Length ®
3 4 58| 8 9 10N 2fiahapsjrefi7|1819 20|21 22 23 2425|2827 |28 29 30 M| 35 38 37 Ny 40141 45"7‘8‘9&1!152““”“57”“505"7‘““““.7.”7‘)717!737‘
[T |TRAN[ N )
N
oz |1 1 BACUISTNG
o3l |1 114 do DIN|O“
ML N Li7] 1SIL
o 1 18 | 25! [TITEMNIO
ois T
o7t |1
ols| |1
oj9; |1

When you describe fields from each record in the input file, you can give a
unique field name to each field. If, however, two or more records contain
identical fields, you can assign the same name to the field in each kind of
record. Only one storage area would be assigned the same field from several
records, but it does not matter because the information in the field is the
same.

You must do more, however, than merely list the fields in all records, because
the RPG compiler would not know which fields were in each kind of record.
Furthermore, it would not know which record it was reading. To give the
compiler a means of identifying records, you use record identification codes
and record identifying indicators.
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Specifying Record Identification 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 through 41 to describe the record’s identification code and to
indicate where the code is located in the record:

For each character in the code

1:3 RPG INPUT SPECIF you must specify:
Prowun; Keying Graphic
Programmer [ oare (D Instruction | gy @ Where in the record the
I s \ N\ External Fisld Name character is found.
Filename s \ \“Record Identification Codes :
. Rocord Name uln | £8 \ 2 3 @ What the character is.
> 2215 §
Loe |'¢ 85 g- s s 1 1s
4 SRR | e [E[SLE] poen ELSLE] P [ELSIE @ The letter C to indicate
pN. AND§8§ z|s|o 21316 21516 h
3 4 5187 8 9 1':‘" 1234818 (17(18 19 20§21 22 23 24{25(26 |27 {28 29 30 31|32{33]34|35 38 37 38(39[40[41 c araCter'
o It 3
012 |T @ The letter N before the letter
o3 |1 3) 2 C if the code requires that a
o T character must not be present.
0|5 I
You can specify a code of up to three characters on one line. If your code
contains more than three characters, use the next line and the word AND in
positions 14 through 16. Figure 18 shows some examples of how to specify
record identifications codes.
IBL{Q trnatanet Busrem Mechines Corpration RPG INPUT SPECIFIC)
Program Keying Graphic
Programmer jom Instruction Key
To produce in the printed report the I . Externsl Fisld Name
record identification codes listed below, Filename g Record Identification Codes
write the corresponding input Record Name ula|£8 1 I 3
specifications shown on the form at the - .§ JHIS - : 8
right: 3 " E[5[g | rosition [E[2f8] rosition |2 g 8| position |22 B]ElS
e | LTSI S IS F R
Tinpositionso 3 4 85187 8 8 1011 12h3apa1s|18)17]18119 20)21 22 23 24 (28 28 3¢ 31 35 38 37 38]39 41142
i B 8@ 1UT]
A . 0|2 I
ST in positions 1 and 2 BER 1 lds ot
0|4 I
1A in positions 95 and 96 ———————  [o[5] |1 9ls| lelt c
o/8| IT
No A in position 95; 1 in position 96 —> |o|7| i1 9 1
0|8 I
ABCD in positions 1 through 4——» { o) |1 L |e Al d 3 |80
e T ND 4
IRREIN)
12| (1] |

Figure 18. Valid Specifications for Record Identification Codes

RPG Programming Language
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Specifying Record Identifying Indicators

You specify a record identifying indicator in positions 19 and 20 for each kind
of record used in the program. Record identifying indicators are numbered 01
through 99. Use a different number for each record type.

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

IBM ..o soecen s oo RPG INPUT SPECIFICATIONS Gx216004 UM/0E0"
vam: Keving Graphic Card Electro Number . L . Progrem [ oy 18,7080
Programmer iom instruction Key mL_J._Jo dentifi e
I g ' External Field Name Field Location 'n:i;i" l: i}
Filensme Record Identification Codes g _§
' Record Name ; ; %’s 1 2 3 il | Fom To é Fie;r::,nm % szg %; .
Ll 1 P 5 P T O = A 114 N R
e | RELIAN 388 HH BRHHE TN B HHHE
3 4 56|77 8 9 101112113 T8 |19 2021 22 23 2426]26 27 |28 29 30 31 35 36 37 38§39 41142143144 45 48 4748 49 5u 5152|53 54 55 58 57 58{59 60|61 82|63 64|65 68{67 68{68 70|71 72 73 74
o ITMASTER L 1] |¢|¢ 2 ICIA
ol2] |1 s BOICVISTNIO
ofs! 1 o | 33|
o] |1 34| | Isigl ngaz
os| |1 ) as'@sm. 17
o I 8|2 Ll icls 2] ]IT]
GEE: Riglculs TN
os |1 9l | LH@AARDNIO
ols; |1 15 39 |SHIPTO
o Jx uig | 4 |siu1 Pl |
1] |1 65| | @931 PZtP ;
1l2] |1 ]
: : : Two records from the master file are described here. One record is identified by the code -
Tt CA in positions 1 and 2. It is assigned record identifying indicator 1. The other record,
el 1T which is assigned record identifying indicator 02, is identified by ST in positions 1 and 2.
7T Note that no file name is used for the second record. The compiler assumes that this record
18] |1 is in the master file because MASTER was the last file name given.
tel |1 h
2[o] |T e e e e e e e e e e
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After reading a record, the program checks the identification codes to
determine which record it has read. When it finds a match between the code
on the record and the code stored from the Input Specifications form, it turns
on the record identifying indicator associated with that record. This is the
program’s way of remembering which record it read.

Record identifying indicators can be used to condition calculations, output
records, or output fields. In this way, the program performs the proper
operations for each record.



When you use record identifying indicators to condition calculation and output
operations, you are assured that these operations are done only for appropriate
records. If you do not use these indicators, operations are done on all records.

Record identifying indicators should be assigned even when there is only one
kind of record in a file. If you do not use them, the compiler prints a message
telling you that record identifying indicators have not been assigned.

The record identifying indicator should also be used to condition detail output
records. This indicator prevents detail lines from being written on the first
cycle. If the detail line is not conditioned by a record identifying indicator, any
constants you specified on the detail lines are printed on the first cycle before
the first record is read.

Specifying Record Sequence

Sometimes records must be in a particular order within a group, but at other
times the order makes no difference. When records need not be in a particular
order, enter two alphabetic characters in positions 15 and 16. Different
alphabetic characters can be used for each record:

RPG INPUT SPECIFICATIONS

IBMS Intesnationsl Business Machmes Corporstion

Program Keying Graphic Card Electro Number
Programmer ] Date Instruction Key
I : External Figld Name
Field Location
Filename 4 Record Identification Codes
o 28 2
L Record Name laf2 s 1 2 3 || From To |$§ RPG
Zz k-2 z K i
N = S|ig: 8| Field Na
Line § b =] ,§ | |8 I ]s | |8 § 3 Data Structure :
S — == Bl5lz | poston |2 Q8] Postion [E12]8] rorivon [ElofBlZS £
el oot HE 35)5 3[5)8 SIS[BIE1E] o5 | Lengn |&
3 4 sf{e|7 8 g 1011 12|13]ra|is|16|17[18 |19 20[21 22 23 24 28 23 30 31| 32{33|34] 35 36 37 38)39{40far 45 48 47|48 43 50 51[52|53 54 55 56
o['] |TINPUIT] L i C
ol2| |1
ol3| T
ola| |T AR | |24 1| B
o/s| |T I
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If the records must be in a specific sequence, you must make numeric entries
in positions 15 and 16. Positions 17 and 18 provide additional information
about the records.

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

@ Position 17 (Number) tells how many records of this kind
to expect in the group:

1= One and only one
N = One or more

7| & Option (0. U, §

(2) Position 18 (Option) indicates whether t

in the group:

Blank = Record is required
O = Record is optional

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



EXAMPLE 5 (STOKST): USING RECORD IDENTIFYING INDICATORS TO
PROCESS DIFFERENT KINDS OF RECORDS

Program Definition

Print a stock status report. This report is printed whenever the inventory is
updated. It gives detailed information on all active merchandise. The first line
for each item in the report shows standard descriptive data for the item: item
number, item description, quantity on hand, and quantity on order. This
information is taken directly from the input record.

Subsequent lines give the detail on current transactions involving the item:
sales to customers and receipts from suppliers. This information is also taken

directly from input records.

Quantities remaining on hand and on order are calculated for each item and
printed after all transactions for the item are listed.
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Program Requirements

Input:

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

NameJIEm_MASIE R -RECORD

< ﬁvm hem Unit Qmmy Qvg:lﬁty
umber Deseription o

l P COSL |ond  |Order

3 I

PL213 (4S5 (6 T(8 9]i0fit]iR]13[4[15{16]17]18 I9202l2223242526212829303| 32133\34135/36(37(38/39(4041 |42]43

4445

Two decimal positions

Name lSSUE R_ECORD

ltgen Quantity
Number | Sold

- Cookt T

12]13[M]15]16|17(1819 |20

21]22]2324|25(26|27|28|29)30 31

32133 134|35[36]3738|39|40 41 42/43 |44 /45«

Name CE | pT

o ltem  |Quantity
Number |Received

—~[ CODE

13[14 (15 161718 19]20(21{22/23 /24|25

26/27|28/29/30(31132/33 | 34|35

36(37[38/39|40 (41 |42]43 |44/45 |48




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
must be in this order:

1. ltem master

2. lssue(s)

3. Receipt(s)

Processing:

« Find total number of each item sold. To do this, perform the calculation
ISSUE + TOTAL ISSUE = TOTAL ISSUE for each issue record.

« Find total number of each item received. Perform the calculation
RECEIPT + TOTAL RECEIPT = TOTAL RECEIPT for each receipt record.

« When all transaction records for one item have been read, find new
quantity on hand (ON HAND + TOTAL RECEIPT - TOTAL ISSUE = NEW
ON HAND) and new quantity on order (ON ORDER - TOTAL RECEIPT =
NEW ON ORDER).

Output: A printed stock status report:

STOCK STATUS REPORT
ITSM NO DESCRIPTIIN QUANTITY QUANTITY TRANSACTION
ON HAND ON ORDER QUANTITY
«11116 BSOO TWIN SOCKET BLUE 458 500
ISSUE 50
RECEIPT 500
08x% Q%
411122 B506 SOCKET ADAPT BRN 325 o]
ISSUE 20
ISSUE 38
ISSUE 10
257%% 0%%
411173 C151C SIL SWITCH [VJRY 50 150
RECETIPT 150
200%% E-2
411254 A210 PULL CORD GOLD 62 175
ISSUE 16
ISSUE 30
lou% T5%¢
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This printer spacing chart shows the format of the report:
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Program Specifications
RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS Gx21082 UM/0S0"
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¥% international Business Machines Corporation
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Control Specifications

Far the valid entries for a system, refer to the RPG reference manual for that system.
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IBM RPG INPUT SPECIFICATIONS GX21-9004  UM/0BU”

\ usren Mechunes ‘2 Printed in US.A.
tomm Slock Status Keying Graphic Card Elactro Number . Program e le 1o 8
rrogumme John Doe  |vm L/LD/- = | mnecion [T P"' o smitenion (STTIOIKIST]

. Externai Fisld Name . X Field
I Filename ; Record Identification Codes Field Location & g | [Indicators
o z 3
g  Pocord Name "‘:q%% 1 2 3 | Fom | Te |B] e Slasl &

= 59_3,- B L %| FiedNeme | ¥ |2 E| T Zero
e e ;@_' 5| 18 5|l fa§§5 Data Structure E s 12 & [

N Position [= Position |20 Position |2]013)%|2 £ |55l = Blank

= | BEClR)] HEH - TR g HE
3 4 S5{e|7 8 9 10 n2p3pafisfieN71ah19 20|21 22 23 24 28 28 30 31 32|33 35”37'“"“"“‘2‘3“5“‘7.“5‘!515253545556575559!05'82‘”“ﬂswﬂ76§“707|72737‘
oI TIrfrINelufd | [ ldelyf {1 1 I [
ofz2| |1 2 7] |I[TEMNIO
o3| |1 % 29 ESIC
olaf |1 35 Q|@ON D
os| [T 410 | 44|dONORD
QoNE 2Nolzlg] | | 1 elT
of7] [T 2 7 E acil
o |z g | L2/dUSSViES
ojs| |1 o 1
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J0EE O | 12| RECEET]
1 ln T T

All three kinds of records in the input file must be described. Because they are to be arranged in a certain
sequence within a group, they are described in the order in which they will be read.

The first record in the group is the item master record (identified by M in position 1). The 01 in positions 15

and 16 indicates that this record is first. The record is required (position 18 is blank), and there must be only one
per group (1 in position 17). It is assigned record identifying indicator 10. The fields are then described. Note
that the record code appears as a field on the record layout form. However, on the Input Specifications form it

is described not as a field but as the record identification code.

The second record in the group (02 in positions 15 and 16) is the issue record, identified by | 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 assigned as the control field. When it changes, all records for a

particular item number have been processed and the L1 indicator is set on. Sequence checking is not related to
the control field specification in any way. Sequence checking is based only on the sequence specification.
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RPG CALCULATION SPECIFICATIONS GX21-9083 UM/050®
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os] el | ]  oWoRD | ISUR | [TOTREC VEWOND | b FIND NEW ONORDR
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To update the quantity on hand and the quantity on order, total number issued (TOTISU) and total
number received (TOTREC) for each item are needed. Quantity sold is found only in the issue
record. Thus, the calculation to find TOTISU is done only when the issue record is read. Record
identifying indicator 20 was assigned to the issue record. When 20 is on (an issue record has been
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 the quantity on hand and the quantity 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
(TOTREC) fields after the quantity on hand and the quantity on order have been calculated.
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RESULTING INDICATORS

Sometimes your decision to do a certain operation is based on the result of a
previous operation. Resulting indicators allow you to specify which operations
you want done and the conditions under which the operations are to be done.
Resulting indicators can be used to determine such things as:

« Whether a result is larger, smaller, or equal to a predetermined number.

» Whether a certain result is plus, minus, or zero.

Program Cycle Operations

| - 10 b
¥ 1o

am Cycie associated with resuiting
indicators. Resulting indicators are s& € associated caicuiation
operation is performed. This means that resulting indicators can be set either

at detail calculation time or at total calculation time.

Resulting indicators are not set off automatically. They change their setting
only when a calculation is performed or when they are set off intentionally. For
example, if a resulting' indicator is set on by a detail calculation, it retains this
setting until the next time it is used as a resulting indicator.



Perform detail
calculations.

Set resulting

indicators.

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

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

If LR indicator is on, end o1
program has been reached.

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

Perform total
calculations.
Set resulting
indicators.

START

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.

e

Read a record.

Program
Cycle

If last record, set on
control level and LR
indicators, and go to
Perform total calculations.

Set on record identifying
indicator.

If change in control
field, set on control
level indicators.

Figure 19. Program Cycle Operations for Resulting Indicators
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RPG Specifications

The use of resulting indicators depends on the operation specified. If you want
to determine whether the result field is larger, smaller, or equal to a certain
number, you must use a compare (COMP) operation. If you want to determine
if the result field is plus, minus, or zero, use an arithmetic operation (ADD,
SUB, MULT, DIV). You can specify resulting indicators 01 through 99 on these
specifications forms:

RPG CALCULATION SPECIFICATIONS oxane00s unnss”
Inutunmwmmmmm : 12 15 78 17 78 79 80"
Program Keying Graphic Card Electro Number Pocel of Progrem
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c . indicators Result Fieid
T T &
gg I I 5 £ | Pius [Minus] Zero
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Line [~]|3 E 2 =
g g @] o I e jLookup(Factor 2)ig]
3183 <13 2 § &2 [Fon] Low [ecus]
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T
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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 programs you need to know whether a field is greater than, smaller
than, or equal to another field. RPG has an operation code, COMP, that allows

you to compare fields. The compare operation requires entries iri these
columns on the Calculation Specifications form:

» Factor 1 (either a field name or a constant)
« Factor 2 (either a field name or a constant)

« Resulting indicators

Resulting
Indicators
Arithmatic
£ | Ptus JMinus| Zero
Compare
Fp>1<2[1-2
[ [Lookup{Factor 2)is]
] 2 [High | Low [Eaual
18 19 20 21 22 23 24 25 26 27 B 29 30 31,2733 34 36 38 37 38 39 40 41 42|43 44 45 48 47 48|49 60°51 55]58 57|58 sofso

Result Field

Factor 1 Operation Factor 2
| Name Length

]
1
Decimal Pditions

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

@ A resulting indicator entered in positions 54
and 55 tells the system to determine if Factor
1 is greater than Factor 2.

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

@ A resulting indicator entered in positions 58
and 59 tells the system to determine if Factor

1 is the same as Facior 2.

The test you specify is made each time the COMP operation is executed.
However, the resulting indicator is set on only when the proper relationship
exists. If you enter indicator 50 in positions 54 and 55 to test whether Factor
1 is greater than Factor 2, indicator 50 is set on only when Factor 1 is greater
than Factor 2. If the relationship does not exist, the indicator is set off.

When testing for more than one condition, you can use the same or different
indicators in these positions. If you intend to do different operations for each
of the three conditions, enter a different resulting indicator to test for each
condition on the Calculation Specifications form:

IEM _— RPG CALCULATION SPECIFICATIONS Gxa1 o083 umosa”
. - 12 75 76 77 78 79 80
::::M 1 - :‘::zﬁm :::phu: Card Electro Number oae o Progeam T
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we iz LR ik
T Jptmeres
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o[3] I¢ 2! TloTiAL ol [.|de OMM H
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o I | | l |
: : 2 In this operation, the contents of the field MAX is compared with the
nORE contents of the field TOTAL. If MAX is greater than TOTAL, indicator
o 1d 11 is set on and the operation on line 02 is done. If MAX is less than
ol Je TOTAL, indicator 22 is set on and the operation on line 03 is done. If
il fe MAX is equal to TOTAL, indicator 33 is set on and the operation on line
2] ol 04 is done. Only the resulting indicator for the condition that is true is,
3] e set on. The other resulting indicators are set off.
1] |
115! Ic]
1|8} ICI
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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:

RPG CALCULATION SPECIFICATIONS GX21 9083 UM/DSO*

12

Graphic Card Electro Number 75 78 77 78 79 80

Keying . Program

Page of

I Date instruction Key

Resulting

indicators Resuit Field Indicstors

Arithmetic
Plus [Minus] Zero
Compare Comments

1>2|l<2|1-2

Albd |

And

Factor 1 Operation Factor 2

Name Length

~ Control Level (LO-LD),
« LR, SR, AN/OR)

© Not

Lookup(Factor 2)is]

High | Low |Equal
16{17]18 19 20 21 22 23 24 25 26 27 8 29 30 31 32|33 34 35 36 37 38 39 40 41 42)43 44 45 46 47 48)ds 50 51 3|54 55|56 57]58 58160 81 6263 64 65 66 67 08 W 70 71 72 73 74

Decimai Positions
Half Adjust {H)

< Not
o
B
& Not

Tos|L] OMP) sg_dmdd 1 els]e
L TIOTSILIS UL | gz DIlS|LT 712, :
14 TIOTISILS uh T |.[@3 1sleT] H

These operations are used for finding the amount of discount to give

customers. If the customer purchases goods worth $5000.00 or more,

he receives a 3% discount, but if he purchases goods worth less than

$56000.00, he receives only a 2% discount. TOTSLS is first compared

with $5000.00. If TOTSLS is less than $5000.00, indicator 15 is set on

and the operation on line 02 is performed (2% discount is calculated).

However, if TOTSLS is either equal to or greater than $5000.00, indi-

cator 10 is set on and the operation on line 03 is performed (3% dis-

_ 1| count is calculated).

OlOIOI00o(0olol0jolalo/o 000000 [O] FomType
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We explained previously that constants can be used in arithmetic calculation
operations, but they must be numeric constants. In a COMP operation,
however, constants can be either character or numeric. Rules for using
character constants as Factor 1 or Factor 2 are a little different from those

using numeric constants:

Rules for Numeric Constants

Rules for Character Constants

® A numeric constant can be any
combination of digits O through 9.
Decimal points and signs can also
be included.

® The maximum length of a numeric
constant is 10 characters, including
sign and decimal point.

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

® A character constant can be any
combination of characters (letters,
digits, and special characters).
Blanks are also valid.

® The maximum length of a
character constant is 8 characters.

® Character constants must be
enclosed in apostrophes (’).

When you use COMP operation code, always remember to compare two
numeric fields or constants or two character fields or constants. You cannot
compare a numeric field or constant with a character field or constant.

Using an Arithmetic Operation

You can test the results of an arithmetic operation (ADD, SUB, MULT, DIV) for
plus, minus, or zero by entering resulting indicators in the appropriate positions

on the Calculation Specifications form:

Resulting

indicators

Arithmetic
Plus [Minus{ Zevo

;:jzzrz

1
JLopkup{Hector Phis)
L] Hiph | Liw [Ecpsl

DOE

@ A resulting indicator entered in positions 54 and 55
tells the system to determine if the result field
is positive (plus).

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

A resulting indicator entered in positions 58 and 59
tells the system to determine if the result field
is zero.

The tests you indicate are performed each time the operation is executed.
However, the assigned indicator is set on only if the field satisfies the
condition tested. If you enter indicator 99 in positions 54 and 55 to test the
result field for plus, indicator 99 is set on only if the resuit field is plus. If the
condition is not met, the indicator is set off.



Again, as with the COMP operation, you can test for one, two, or all three
conditions at the same time. When testing for more than one condition, you
can use the same or different indicators in these positions. If you intend to do
different operations for each of the three conditions, enter a different resulting
indicator to test for each condition:
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Programmer I Date Instruction Key age o W
c s Indicators Result Field :‘n:ﬂ“o":‘
3 = l I e Arithmetic
M 8|z { Fres [Mina] Zero
2|22 Factor 1 Operation Factor 2 5[ Compare Comments
e [FfsE Name  {Length §§~1>z|1<z[1-z
§=w' b3 8 §_l~m {Factor 2)is|
518 |3 K HE Low [Equsl
3 4 s5lef7 sfspopnt12113114115[1€[17]18 19 20 21 22 23 24 25 26 27 |28 29 30 31 32|33 34 35 36 37 38 39 40 41 42 44 45 46 47 48)49 50 51 56156 57|58 59|60 61 62 63 64 ©5 86 87 68 & 70 71 72 73 74
T e EIELID pip! | lFTIElL FIELQ‘é dd l1ldziskh
0)2 L FILELIDC B 1IElL D '
°p 2 IELIDIC Bl | |L] I ELDIC
o 49 T ELDIC pp | | 1€ ble!
os
ols
of7
o|8 1 L

FIELDC is tested for all three conditions. If the field is positive,
indicator 10 is set on and the operation on line 02 is performed.
I the field is negative, indicator 25 is set on and the operation on
line 03 is done. If the field is zero, indicator 49 is set on and the
operation on line 04 is done.

o
OI0I0|0IoI0i0oI0oo 00000
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If you want to do the same operations when the result field meets either one
of two conditions (plus or zero, minus or zero), you could use the same
indicator to test for both:

FIELDC is tested for three conditions, but only two indicators are
used. If FIELDC is either plus or zero, indicator 10 is turned on
and the operation on line 02 is performed. However, if FIELDC
is minus, indicator 20 is set on and the operation on line 03 is
performed.

i 11

IEM RPG CALCULATION SPECIFICATIONS Gx21-6083 ‘f\""m'
internationar Business Machines Corporation Printed in U S.4.
12
. 75 76 77 78 79 80
Program Keying Graphic Card Electro Number Page of prw'.‘“ ) 1
Programmer I Date Instruction Key i
R Indicators Result Field Rewuiting
c = Indicators
gzl | | 7] [ovinmene ]
x
52 8|z [Plus [Minus] Zero
£z AR A Factor 1 Operation Factor 2 Blg| _ Comomre Com
e 12 Name  |Length[3 s[>ei<ali-2
2w ~ ~ E 2 [Cookup(Factor 21,
t§5 2 z° § S:‘: High | Low jEqual
3 45 7 8]9jtefr12iarafis[1e]17f18 19 20 21 22 23 24 25 26 27 |28 29 30 31 32]33 34 35 36 37 38 39 40 41 42|43 44 45 38 &7 48[49 50 51{52{53]54 55]56 57|58 5960 61 62 63 64 65 66 67 68 00 70 71 V2 I3 V4
o EHEARE ADDI | IFAIEL D@ FLELIDY | 16 U A2A1 @
ol2 L FILELID|c Ul | Isla 1ELLD|c
o 2 FILEL[D|¢ DD | |L/a# FILEL D
ofa
[}
[
0

-
Q0000 0[0[0[alO][0][0]= FomTyee




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

Program Definition

Print a stock status report similar to the one in Example 5. The only difference
is the addition of maximum and minimum balances. Item master records
usually include the maximum and minimum on-hand quantity for all items.
These figures are kept so that checks can be made, whenever the inventory is
updated, to determine if quantity on hand is within the limits set.

The first line for each item in the report shows standard descriptive data for
the item: item number, item description, quantity on hand, quantity on order,
maximum and minimum balances. Subsequent lines give the detail on current
transactions involving the item. Quantities remaining on-hand and on order are
calculated for each item and are printed after all transactions for the item are
listed. Whenever shipments reduce stock on hand below the predetermined
minimum balance or whenever receipts push the quantity on hand above the
predetermined maximum, an exception condition is noted on the report.
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Program Requirements

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

Namewm——

ITEM UNIT [QUANTITY| QUANTITY MAX | MIN
£ RIPTION
| numeen DESC COST | ON | ON |BAL |BAL
0o I HAND | ORDER
A A
i]2fafafs afr s w]nfw s w]]s]isiz]eizeis[es]zs|zo]or] 2629|3015 |33\ 34 35{36]31 [38] 35140 41 [§2]43]44 |45 [aalar a8 jag a5t Joe ss [s4 [sslss e Tse selee.

A\l
Two decimal positions

Name 'SSUE -RECOBD
M ltem Quantity
§Nurr\bz'r Sold
Lil2[3fals e v 880w e s is ] i7]i8]ia 20 21 22]03]oa 25z6 ] 27] 28729130 31 [32133 134 ] 35]36137 [38]30] 0 a1 [a2]e3{a4]as e6]a7 [a8 Joa]50]s) [s2]s3 [5a 55 56 57 ]s8 5[60 ]

veme_RECEIPT RECORD

IR

i

[

o
P

:“ ltem Quantity

u Number Received

(¢]

]

1123041506 7]818 101 | 3]i]15 ] 17]18]19 20 21 [22]23]24]25 26 27 28]29]30 31 |32 33 [34] 35136 31 |38 ] 38740 41 [42]43]44]a5 46147 [a8 [43]50 51 [52 53 [54]55]56 5758 59]60
LA T B B B I I B T T T T T T T T T T

i
T
|



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 ORDEK - TOTAL
RECEIPT = NEW ON ORDER).

« Compare the new quantity on hand to maximum and minimum
balances to determine if an exception condition should be noted on

the report.

Output: A printed stock report:

STOCK STATUS REPORT
ITEM NO DESCRIPTION QUANTITY QUANTITY TRANSACTION MIN. MAXe
ON HAND ON ORDER QUANTITY BALe BAL.
411116 B500 TWIN SOCKET BLUE 458 500 800 1600
ISSUE 50
RECEIPT 500
908%% [VEX
411122 B506 EOCKET ADAPT BRN 325 o] 300 800
ISSUE 20
ISSUE 38
ISSUE 10
257%% PR UNDER
411173 C151C SIL SWITCH IVORY 50 150 100 200
RECEIPT 150 ‘
200=% Qs
411254 A210 PULL CORD GOLD 62 75 80 165
ISSUE 16
ISSUE 30
1632 Tos UNDER
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This printer spacing chart shows the format of the report:
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Program Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS

aternat:onal Business Machines Corporation

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

12 75 76 77 78 79 80
Program Graphic ! Card Electro Number ‘ b
o Slak S T e ‘ gl T BTOKS
owamme John Voo | . v i ]
Control Specifications
For the valid entries for a system, refer to the RPG reference manuat for that system.
8 c
H :
g 2
z g
z el e < =
= @ < e =18 s
- £ Number | 21 2 ANEEE € g 5 :f
sizeto |3|5|Sueto Elzl [2] fotprint |2 Reserved HEHERIFE dlol_ |3 p
2| Compile | 51 3 | Execute Pl Ef =&l _{ positions|© N =1 it R et Pl o IS et 1 0 0 R g
Line |3 3(c 3T |2l51ElelE 2 > B |SIE|8I5(=12i8|5|21&E] 5 el 5 2l 5 g
= z|e HEER R E = S|z izt sl slal 2113l &1 318 8|S 2
Sle 2 5 |8 =l 5 < EAE-] L2 R RS EE é
5 =i HEREEHEE ] gl #|s|al22|5l5| 8|Rl2]2 51215 5]2 &
2 813 8l & |3|8I8|&|s z Z e |@|EEE|R|2 | |p|nllle|Z |a I~
3 a4 51607 8 910111213 14|15{16 17{18]|19[20[21]22| 23 24 25126|27 28 29 30 31 32 33 34 35 36|37|38 39140 41]|42({a3}a4a|45]46{47|48[428|50{ 51|52 53 54| 5758 59 60 61 62 63 64 65 66 67 68 62 70 71 72 73 74
T 7 i T T BERE T I I T
oh[ i 1] L L L l 1 RN RN L]
File Description Specifications
For the valid entries for a system, refer to the RPG reference manual for that system.
F File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or s Extent Exit Number of Tracks
- of Record Address Field S for DAM for Cylinder Overflow
End of File 5. ’
Record Address Type | . < ame O Number of Extents
X = Symbolic  |& .
Filename Sequence Type of Fie e Device Device -é Label Exit Tave
File £ t N Organization or {8
. w—— 3 Ad?miona‘l Area 8 3 Storage Index Bewing
Line w a = 5 File
<] S| Block Record + [=Overflow Indicator} 2 Condition
g 8ls @] Length | Length =|g] ey Field | 2 ut-us,
= Q= B < N Starting & Continuation Lines 2| ve
3 218 o - <= Location S
5 Slal 1€ 2 2
2 e jwi< External Record Name K Option Entry < <
3 4 5]617 8 9-10 11 12 13 14115]16[17[18[19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38i39/40 41 42 43 44 45 46 )47 48 49 50 51 52 53|54 55 56 57 58 59 |60 61 62 63 64 65)66)67[68 69[70/71 72} 73 74
T T T T - : - R e T -
: 1 ' ! ‘ ; | i L I
o IFITNPWT | | TP L _ b4 | ‘ R L L
03] [F o p . o
OVTPYT | (O Fl . Q6 v PRINTE The entry for the input device depends
o|al |F ;
7 i on your system.
0|5 F i i i ;
R I i P B e s e e e e e S S Sy S S B S B R )
.
IBM RPG INPUT SPECIFICATIONS Gx21-9084 UM/050
1 Susiness Machines y 2 Printed in US.A.
75 76 77 78 79 80
Progrsm S-roc_k STA* us Keying Graphic Card Elsctro Number Pm@go’ Program Bﬁ@mﬂ'—l
Instruction Identification
rogenme Tohn, Doe (o | /10 /-- Key
; External Field Name .
I Field Location | ;.‘“'f
Filsname Record Identification Codes & 5 ndicators
3 .
or s 5
4
gl PocordNeme w fos §§ 1 2 3 || From To |5| mee 2legl &
I § 2 3:_ % :3_ Field Name 2 2 E E Zero
Line g ;g A S |2 | s 5| |5[Gle[ o st 3 S (28] & | Pus Minuor
° iti E3r-1¥] it Zio|8 iti Zlo| 8|2 E 2 lgE
K T R g g ; Position 3 3 g Position 3 B Position =I5l i@ P E 5 gg 2 Blank
Stx::::n AIND 2 B3] gjo Z|Ojo B [, Times Length b w
3 4 s5]a|7 8 9 1011 12[13hajiste17|18 |19 20021 22 23 24 128 29 30 31| 35 36 37 38|39{40[41]42]/43|44 45 46 47]48 49 Su 51|52§53 54 55 58 57 58|59 80[61 82|63 64|65 66)67 68|68 70|71 72 73 74
o' [TITINPlYIT Ua | 1] |
o2y I} | YA 7} 1T ojLiL
o3} |1 o | 29| IDES
o4 T ] ON/HAN
o] 1 40 | |44@ldNoRp
]
0/6 | i i
I | . ‘4‘5 48 R
SN ! 49 [ 15
o T |2ZIMof a7 ‘ i
] ;
0 I i 7] [LTEMNOILL
I I
1j0 I | 121 UE
AL g3No3d | | L] C f ?
H T
PR 2 | [ 7] [TvEmnlolL
1131 |1 I 1 E ]
11a) T . .
I No new functions are described on the
16
Input Specifications form.
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RPG CALCULATION SPECIFICATIONS GX21.9083 UM/050”

Isg Internationsl Business Machines Corportron Printed in US.A.
Program B~ S 12 75 76 77 78 79 80
o A e g ] e [ moedEe R BIKST
C & Indicators ] Result Field Pasun
HE | s
: i H A A Factor 1 Operation Factor 2 3 ; "'mu° Comments
Line .-25. Name Length 33.»..2"-

 Bgsele [l | | HH e
3 4 53617 85)i0)i1§i2)151411515, 38 18 0 2 “‘23:62!.2527"“29363‘-323:3:35%3{233-96.62325645#!7‘4!9505!.... 54 sslgs 57168 $aln0 41 62 42 84 5 68 67 68 8 70 71 72 73 74
ol el 1] 12 1ls oo | oyl Tomzsiy] [ Isidf Tor, !
ol e 13 ECEET) DD | [roREC! | | | [TOmREK | 5 - Torrar| REC]:
o3 feju) B 15U ENON Y ELIN TorALl |
ol+[ Jelult W D% TIOTREL W|ONIH 0 |
o) oLt D on EL Ewow|0 FII y%_ougtgnﬁ
ol e VETENY clolmpl lminy] ol 7] oiNlwlallpl [>] MA
o7 lelr 1 NEWoN M iclome 1N 1l [oNKMAND K
ofg| [cjLiL oL v [ ol ToT] clLelAR] IToTiis
?: le TOTREL EL) TIOTIRE] LEAR [TOTREL
11 c
12| ¢
113 c
AN Calculations on lines 01 through 05, 08, and 09 are needed to update the quantity
1] o on hand and the quantity on order. See Example 5 for an explanation of these
18| |G entries. After the new quantity on hand (NEWONH) has been calculated, it is
7 ¢ compared with MAX to see if it exceeds the maximum limits set (line 06).
el Indicator 99 in positions 54 and 55 specifies a test to determine whether Factor 1
0 e (NEWONH) is greater than Factor 2 (MAX). |f NEWONH is greater, indicator 99
20 0C is set on. On line 07, NEWONH is compared with MIN to see if the quantity on

::: hand is less than the minimim set. |f it is, indicator 88 is set on.

C

C
z oL :snmss;v'smzs T I A ] meEet1:&#???#3:‘553135?7{777&'51 B LIBLSI Vi CIZi 11 OI 6 6 L 8 & ¥ € 2 ¢
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IBM ..o busres acnne Gosoron RPG OUTPUT SPECIFICATIONS Naioonifvutd
o an'; i raphic rd Electro Number 12 » 7577.7879
R O e e [ ) e BTBRET
0 g é 1 Olftpuxl;\dicators Field Name z"t:::um“ NoSign | CR | - x=:::;‘ 5-9=
i~ r £ Y = Date
o o el L oot | e A Rl
Line E Record Name ~ -;-l?-EJ ar - g iP:!ilion :: ;:- : g N v
B Alolo] % | < §5 ouput 15
OlR ; § g *AUTO £l2| Record |B Constant or Edit Word
AlN|D ) 1+ 1 2 3 4586 7 8 9 10111213141516 171819 2021 22 23 24
3 4 S5H8|7 8 9 101112 13ha15)18{17§18]19 20§21 22]23)24|25]26 |27 32 33 34 35 36 37|38|39|40 41 42 43]44|45 48 47 48 49 50 51 52 53 54 55 56 57 58 55 60 61 62 63 64 65 68 67 68 69 70|71 72 73 74
°'| PloUTIPUIT] LIP
°2] |9 d 0\
°[3| lo] 58! MSTio TAT ‘REPORT’
o4l o Wil 1P
°5 19 0 oy
ois| lO 9 N ’
°’l ol 28 |* b 1PTiION/
°2 [0 N LTy GIUANT!LTIY!
019 71 L3 ’,
1ol JOf 89 . .‘
'O Hl | |2 1P
219 0 oV
19 9d | IHHANID ON |oR !
'] [0 &g | QUANTIITY,
1] Jo g0l I IBAlLL. BATL"
16| o Iy 110
‘' o TIEMNO 3
18] |ol [J 3i4
1]s] |of ONMIANDIL 43
2101 ol ONORID {1 | | 5
21| |of M1 8i1
212 o o fe) e
ol 0 D | L (PE)‘(Ztl;,QPS?JSliMIOEG' ,_t_.
02 o L7 \ISSUE' 12 75 76 77 78 79 80 t—t—ip
0|3 ° I SU 52 @ﬁ' Pawcf_ ng'.ar.“r Sl&ikgi —t—
olsi O D L 3a
0[5 [o 19 [ RelceipT
oj6| lO €
°l" 19 T 142 L I
ofs| lol 13 1 4
Lo 45 ek’
Pl o emondl[ [ [ s |
111 lo . ’
2o 2 Bi1l] [ UINDERY
13| |of o 89| [*lovVER'
1i4 0
: z : Resulting indicators, which indicate whether the new quantity on hand exceeds the
T o maximum or is less than the minimum, are used on the Output Specifications form to tell
e Jo when exceptional conditions should be noted. Notice that, on the total line, the words
119 |of UNDER and OVER print only when conditions set by the conditioning indicators are
2/0 |Of met. UNDER prints when indicator 88 is on. Remember that 88 is set on when
o NEWONH is less than the minimum. OVER prints only when 99 is on; that is, when
NEWONH is greater than the maximum,
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FIELD INDICATORS

Field indicators, like resulting indicators, are used to test the contents of a field
and to condition operations based on-the results of the test.

Program Cycle Operations

| iR abhaiara 4l H H H H H
Figure 20 shows the operations in the program cycle asscciated 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.

a
a

START

Perform heading
operations,

Perform detail Perform detail

;:Iculatlo.ns. output operations.
Set resulting If overflow line
indicators.

has been reached,
set on overflow

Move data from record selected at indicator.
beginning of cycle into processing area. ;
Set field indicators. Set off control
level indicators.
Set off record

identifying indicators.

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

Read a record.

Program
Cycle

If LR indicator is on, end

of program has been reached. if last record, set on
control level and LR

indicators, and go to
Perform total calculations.

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

Set on record identifying
indicator.

.

Perform total
calculations.
Set resulting
indicators.

If change in control
field, set on control
level indicators.

Figure 20. Program Cycle Operations for Field Indicators



RPG Specifications

Make these RPG specifications when you use field indicators:

IBM RPG INPUT SPECIFICATIONS Gx21-9084 UM/050
] Busnem Mechines - Printed in US.A.
Program Keying Graphic Card Elsctro Number Progam [y L7879 80
[om Instruction |\ B Poge ot ificati
Programmer ey A
3 External Field Name .
I Field Location i
Filename Record Identification Codes & 3 Indicators
or <
28 g S| 3
é Record Name ‘_“\ ;{ 25 1 2 3 - From To 2 RPG f 83 2
< : & | FieldN 23z
, Z1Z1E. ield Name i 5 P2
e g ig-' |i 5 | |% s 8[31c[" omastrwenre |5 R I ) O
Zla 2ol iti Zia| 82|35 - E g lsE
C4 Duts olr § §1% Position “g g| Position M H Position “E_§§E P 2 H ;ﬁ-_.g z Blank
Tty AINID EE 2|5|6 2[5|5) 2|s|5|ale  Times Length 3|6 &
3 4 5]6]7 8 8 1011 12p3afispisf17j1afre 20121 22 23 24 [28 28 30 N 35 36 37, 45 48 47[48 49 5u 51|52|53 54 55 58 57 58|50 60]61 62|63 64|65 68{67 68)69 70|71 72 73 7
o] [T I
o2 IT 1
ola| |T 1
ofa| T ]
= RPG CALCULATION SPECIFICATIONS GX219063 0%
T rinted in US.A,
& z “Business Machunes C )
1
Program . Graphic Card Electro Number 75 76 77 78 79 80
Keyi Program
s poue| | fot esion LLL L [ 1]
Programmer l Date Instruction |y
i . Resulting
: \
c § ndicators Result Field Indicators
S - I I - Arithmetic
=S Ay A 8 |z [Pius [Mines] Zoro
a2 5\ Factor 1 Ogperation Factor 2 85| Compare Comments
Lne |2]3 & Name Lengus$§|>z1=z
e|2o] — - £ |CookupiFactor 21
$ é - § § 2 g z High | Low |Equal
;‘557S9!O‘H121314‘5‘5'715!9202122232‘2526272579303(323334353537383940"4243“45464748495051 5556 57|58 59|60 61 62 63 64 65 66 67 68 8@ 70 71 72 73 74
ol lo| .
of2
\ A
ol3] |cl 2 T
o) Iel T
GX219090 UM/0S0°
. Business Machines & RPG OUTPUT SPECIFICATIONS ., AT
Program Keying Graphic Card Electro Number Progiom [ L8 78 80
. Page| of :
Programmer I Date Instruction Key Identification
0 E
e b3 : i Zero Balances X = Remove
HE QGutput Indicators " _
oK Space]  Skip P Field Name Commas | ™ ot No Sign | CR Aussion | o
35 or B Y Ye 1 A g | Y7 0ue User
Filename HEHAR | | EXCPT Name [} e e Fidd B | 0
H or gpedee And  And Yes No 2 B | Kizezeo
= HRHS o] Position No Yes 3 cit Suppress
Line |£| Record Name olelt] £ | s 3l in No No 2 ol m
k-3 -
- Alolo] £ | £ g 5| ouowt |
olR 3 8 $ *AUTO £| 2| Record |3 Constant or Edit Word
AInNfD 2 i P "|734567B9|0I||2|l|ll5l617lﬁl9702!”232"
3 4 s5]|el7 8 o 1011 12 13f1a|15}18f17|18]19 29] 32 33 34 36 36 37 40 41 42 43]44[45 46 47 48 45 50 51 52 53 54 55 56 57 53 59 60 81 62 63 84 65 68 67 68 69 0}71 72 73 74
o[1| lo|
ol2| |O
of3
of 3)
ofa O
ofs| 1O

Field indicators are assigned at @ . They may be used to condition calculation
operations at @and output operations at @ .
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You can enter any one of the indicators 01 through 99 in positions 65 through
70 of the Input Specifications form to test an input field. You may assign

indicators to test for three possible conditions:

®©

@

®

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

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

A field indicator assigned in positions 69 and 70
tells the system to determine if a character input
field is blank or if a numeric field has a value of

Zero.



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

Program Definition
Create an aged trial balance report that lists:

« Name and customer number of all charge customers who have payments
due.

« Amounts due.

« Overdue balances.

The customer master file, which contains records for all customers regardless
of their balance, is used as the input file. The report is to show only those

customers with payments due. Thus, information from customer records that
contain a zero or credit balance should not be printed.
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Program Requirements

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

. | overdue |Ovérdue | Ovérdye
| ! !

Customer Custmmr\\ Last Credit Cvrrent | 30 60 90
Number Name \\ ;aztr:ent Limit Chavges | Davs Davs Dave

V(21374 5 e T 8o wlule]nlulisTeln]islisk \|3i3]33]3[3s]3631]38]39]a0]al

42]43]44]a5]46 147 143‘]49150 5!]52]53]54]5.')'156[51 53]59]301611,62363164 ss!es!ev!sa!ss m!n

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

indicators).

PR PP
use

Output: A printed aged trial balance report:

AGED TRIAL BALANCE

CUSTOMER CUSTOMER LAST PAY DATE CREDIT CURRENT OVERDUE ACCOUNTS

NUMBER NAME LIMIT CHARGES 30 NAYS 60 DAYS 30 DAYS
10867 ALLEN & CO. 2/16/ - 15+000.00 6991977 315.58

16535 ANNDERSON AUTO SUPPLY 1728/ - 2+500.00 19665449

17849 ANDREWS AND SUNS INC 2/05/ - 75000 145e64

18978 ARGONAUT ENGINEERING 12721/ - 29000400 29111430, 611e56 312.13 9J)e44
26743 BERKLEY PAPER (O 2/21/ = 6+300.00 10185450 29652045 14400435 51.00
252711 BEST DISTRIBUTION CO 10706/ - 1400000 3.25 762419

W

This printer spacing chart shows how the report is formatted:

. T T
! T | IRAI |REA AR RNAR OARARANAARARAS ARG
2 | i slalelel A 6 6l6lslsleis|S7I7irlz|7lzlel217]7
:;1};;5:;§-557-¥§§3H§2=§353]390|§z|slaﬁsvesotuﬂsonsoxzsajss[ns;:zszsls;:so\n---:--;f;;:gtntolzuss:-"J;‘sl‘a:”:zﬁgfg:;
1 T r s ‘ ‘ L4
T SaERsBaREsEs b - ?
. : 1 e e - +
a8 ! SEN] TRYAL BALANCE 1 H 1
; S ; L i . i iy ;
L e , i ! ;
CUsTo, L LUSTO, LAST PAY CREPNT | CURRENT | T v CCO
UMBER | WAHE_ , MIT | CHARGES T aa palrs )
' P ; . BT i ! i
RIXXH | SEXKK AKX X JRRIRK T K KR XK X LR
T ageEe i SERENLIRISY
! \5 ' ; A 4, ;
t+ i e . N AREE
+ . + - MR e ,:‘% — ’ j
— Ao : et e L] 8 B
, $/nc’n’e e |detail [ines. | . . o : T 1 288
: - - FUPEDUISERFES i) : — . At } }
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Program Specifications

RPG CON‘TROL AND FILE DESCRIPTION SPECIFICATIONS GX21-9092 UM/050°

Printed in U.S.A.

International Busimess Machings Corporation

1.2 75 76 77 78 79 80

specified in positions 65 and 66, test the fields for these
conditions. These indicators are set on when the fields are plus.

. -
Program ) Graphic Card Electro Number .
o baed T Balince pr— @l . AGETHL )
| Programmer Sown Doe l g L/ 0/" = Key
Control Specifications
For the valid entries for a system, refer to the RPG reference manual for that system,
g 5
H g
-4 H
5 alg 2 =
- = 3 2le 2|8 5
e 2 Number £ REEENERE E|S < £
Size to i § Size to B § of Print |3 Reserved HE &|z[3 g i ol 2 ol |g|elle
& [Compile | 5] a | Execute Ei i Positions |© o 1315 2lez(2 HNMNEEEEREEEE
Line {5 slo - B 12181553 2 SEREHHEHEHEESEHB R EEEE
-4 > =1 S = z ei-lels|S|le]® hed olalalg
£ gl 2l 5 |Ef2le|5]8 £ 3| g lale|S]e|8|Elg|215]3] ElolE Elo] 8]0 6
5 3 g 2 |3]515|2)2 H HIE R NHEHHHEHHEEEEEE N
3 a sl6f{7? 8 91001112 13 1s]15(16 17{18]19]20{21]22{ 23 24 25[26]27 28 29 30 31 32 33 34 35 3637438 39|40{41142|43}44]45|46(47 (48|49 50&52 53 54 5645758 59 60 61 62 63 64 65 66 67 68 B 70 21 72 /3 j4
- T T - T i —ﬁ
] I ol
ot Ry} I E I I L | i [ 1 ! L :
File Description Specifications
For the valid entries for a system, refer to the RPG reference manual for that system.
F File Type Mode of Processing File Addition/Unordered
Fite Designation Length of Key Fieid or = Extent Exit Number of Tracks
- of Record Address Field S for DAM far Cylinder Overflow
End of File 2l N £
Record Address Type | . < lame o Number of Extents
. = . Symbolic a3 .
Filename Sequence N ;ype of File g Device Device é Label Exit T
ile F i
’ g |8 L Strse ndx
Line w a3 = g File
S s < 3 Condition
Q S| Block Record M Overflow Indicator|2
g iy & = Frab U1-Us,
l: o= t;n Length Length -3 E S g&‘;;:;ld fhi Continuation Lines uc
£ g ¢L7:’ e & = <= Location 5
i Sa|wi< External Record Name K Option Entry <
3 4 54617 8 9-10 11 12 13 14{15}16117]18]19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 47 48 49 50 51 52 |53154 55 56 57 58 53 |60 61 62 63 64 6566|167 71 72173 74
x ‘H ! 110 ] B R P ‘
o2 IFMAS P | F 128 J ARNIEEEEERENED i
013 1 Q! h H H . .
FREP 0 132 ov RINT The entry for the input device Q.1 ||
olal |F i . : L
‘- + : - depends on your system. e
IBM RPG INPUT SPECIFICATIONS oxz1.008 UMIO"
"8 Internationsl Business Mechines Cocporstien 12 Printed in US.A.
76 78 77 78 79 80
Program i Grephic Card Electro Number
e P2 e BIEEITIB] ]
rogmmeTohry Doe o | /IO /-~ Key
: External Field Name )
I Field Location | ndF.'e‘d
Filename Record Identification Codes 5 P icators
or S 2
2 z s 1
2 Record Name el ] §§ 1 2 3 . From To |8 RPG :; 8| &
. EJ . ]
3 £ i’g: g E| FieidName | 3 |2 I} B Zaro
a3 HHE = |E zloli AR i | 2128 & [P fw
i £ it EX =183 iti Zlo[ 81285 R
1 Do A 3 Position s §| Position =10 i Position M H HE P E £ §§ z Blank
§ ANDg & ;Bﬁ 2|5l ZI0|S|A[T] | Times Length S |26 &
4 5{8{7 B8 9 1011 121314]15[16{17]18{19 20§21 22 23 24|25(26 27 |28 29 30 31| 35 36 37 45 48 47]48 49 5u 51152|53 54 55 58 57 58|59 80}61 62]63 64 {65 68{67 63{69 70{71 72 73 74
o X E S 1 Fimd
ol2| |1 2 | C/USTNO
To prevent listing customers who have a zero or credit balance, 1 dllasTP
we must know if the current charge field (CHARGE) or the 7 2l IMIT]
overdue fields contain a plus amount. Indicators 96 through 99, J | 502 HAR B
4] 2

m M m
VY
-0 O[O D

>

1
[NLESTTA AT

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

-‘I'KIIHIIIIlILllIIIIIl'llllIHlllllllll[lJl’U

-
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RPG OUTPUT SPECIFICATIONS

Pagram AgeJ Tried Palance

Progamme: b Doe

Jowe 1 /1)~

Card Electro Number Program
Page || B! ot

identification

GX21.9090 UM 050°
Printed nUS A
75 76 77 718 79 80

AlGIE[TTB ]

Progammer Tolhnw Doe

Date IILQ/““

als ; Zero Balances X = Remove
0 lg g Space]  Skip Output Indicators :: Commas ;M“"“ No Sign | CR o g:;svm oo
g Filename § ‘% S :: ::‘ ; : i .. ;:{: Edit g:“d
> or ShEisis | o "
Line E Record Name = —z-%ii e | " g :o :‘n : CD ';‘ Suppress
- 0 2lol} 2 < 3 8 § § § Constant or Edit Word
A [+) g z BE R'Iz!‘s‘739'0“‘2‘31“5“|7!O|9’07‘22237.
4 5617 8 9 1011 1213)14 1811718119 20|21 22{23]2¢ 29 44{45 48 47 48 40 S0 51 52 52 54 55 58 57 58 59 60 61 82 63 64 85 68 67 68 69 70{7* 72 13 74
° o olrlT o L9
o2 lo ol
o 74 [ AGED] TR BALAN el
ola] lod 1 [l -
o+ Jo oV
°*1 19 22| |*ICyiSIT !
L9 39| |*lcuisTo !
ole| lO gilt L Y !
o) 19 Qil EDN U '
1
°| [o L8l |- oVERDUE ONTS
' o 2 1
o 0 0
9 24 UMBIERY
9 37 E/
519 QL MLIMIT CHARGES!
1 o] 2 [*39 [DAYIS]
i 4 [Med DS 0id DAY
IBM ..o s s corpnron RPG OUTPUT SPECIFICATIONS ot
12
Pogam  Aae B \ano e Card Electro Number P* Y orogram 75 76 77 78 79 80

tdenntesuon AIGIEITIBL ]

fry
—is =
o {5 lsoace]  skip ZevoB;fames NoSign [cR | - X = Remove
g to Print Plus Sign 5.9-
S " ) N ¥ = Date Usee
" Ty 4 ‘es
Filen, HEHN g Field Edit :
§ i HEHE : Y | Mo 2 [ 8| K|zozem Defined
- >irlal< : No Yes 3 ciL
e o« Suppress
Line g Record Name olelL § : §§ . No No 4 ol wm
“ Ajpipl & | < o J i
3 3 2 3 Constant or Edit Word
R F3 z b1 B =
3] uH m| “"|2345878910"12‘3“!5‘8‘7\8‘5202'722324'
3 4 slel? 8 9 1011 12 13haisfrelirfisfre 2021 2223 ] 38 44]45 46 47 48 49 50 51 52 51 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
o L

QIO IO

O DO O
S [~ oo [ O]%
e~ |8

[¢)

'Field indicators 96 through 99, used to test the.

CHARGE and overdue fields for a plus

=

condition, are used to condition detail records.
| The record is to be printed when one of the

fields is plus; that is, when indicator 99, 98, 97,

or 96 is on. Note that record identifying

QOIoGIr T
<<=
IR

~ [t~ [t~
N~ N IR|g =S
AR W N =SS e

indicator 01 is also used to condition the

O/RI0IQIQI0I0TO]I0 00 [Q]QlolQlo]-
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| detail record. This is done to prevent printing
information from a record type other than 01
| (one that may have accidentally gotten into-

iLthe file).



Conditioning Operations by More Than One Indicator

In this chapter, you have learned about many different kinds of conditioning
indicators: control level, first page, overflow, last record, record identifying,
resulting, and field indicators. In many programs you use two or more

conditioning indicators. Indicators used together can be in either an OR or
AND relationship.

You have already read about indicators in an OR relationship. You learned that,

if. an operation can be done when either one of two conditions or both
conditions exist, you can specify the conditioning indicators like this:

IBM o s e Coornion RPG OUTPUT SPECIFICATIONS
Program Keying Graphic Card Electro Number
Programmer l Date Instruction Key
o Ig ;.:: Space|  Skip Output Indicators
Sls
2 Filename i:.;‘; g 5 I
S| L= And And
Line E Recor:rName s ; f : 3
= alolo] 2 | <
S[R g | (5| |2
3‘567S9101‘1121351';121718!9202‘22237‘}51‘27«1-«1“
7T o "EEN Pl This line is written when either
2] Jo 0 oV indicator 1P or OV is on.
o3| O \
o4 Ol D l 1
ofs| |of R| 2 This line is written when either
7 - . » - -
°l¢ 19 indicator 10 or indicator 20 is
‘Lo on, or when both are on.
ojs| lO|
o[s| |ol
IB RPG CALCULATION SPECIFI(
Progam Keying Graphic
Programmer | oae Instruction | ey
c Indicators
SR
;% And  And Factor 1 Operation Factor 2
Line |~ 2 5 Na
ngg 3 | I3
346C7ll'0“1213“"“17“10”2'ﬂn!‘l‘%n328303132333‘3‘3’3738$‘Q“4243“‘5
o' e 1] ld2Nd3 | L This calculation is performed if
: : iclo LNIA2CIOST, LT [TAR indicators 1 and 2 are on and 3 is off, or if
e I9 indicators 1 and 3 are on and 2 is off.
lc . L1

Conditioning indicators can be used in the OR relationship on both the
Calculation Specifications form and the Output Specifications form.
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If you specify two or more conditioning indicators on one line, they are in an
AND relationship. The AND relationship means that all conditions must be
satisfied before the operation is performed:

RPG CALCULATIOI
IBM.c. s e
Program Keying Graphic
PR Toc. Instruction |y,
e 1 v
c Indicstors
] g And Factor § Operation Factor
Line 25’: - -
Bls<lsl | [5] | |2
o'l e Ldnild A ADD | I8 : This aperation is performed
0§2 .
when 10 is on and 20 is not on.
ofa{ |duy] [td LIS 9B SUIB | ID] [N
o4
This operation is performed
ofs Ll 1 FiL| L
L agE DG VLT {TAX when L1, 10, 15, and 99 are all on.
ef7 IC]
ofs| ci This operation is performed
ole when L1 is on and 15 is not on.
IBM . oo sesreo e copormon RPG OUTPU
Program Keying Graphic
Programmer Date Instruction Key
o @ :f_; Seace|  Skip Output Indicators
g ni Fietd Name
Filename Efn ] | EXCPT Na
g 51505 ol
Line i RBCOTZ’NIME éﬁi . i "
E DIEfL] & .E
AiDID <
o[R 3 3 k] *auTo
Jlﬁl189IDH12!3!‘4&3|7I!|ﬂ?oﬂ721324:525279:3«1»113;3;3.;533 Th dt.ll . .t h
=This detail line is written when
°' o Dl | 1L LS L@d=<T
a2 lol 15 and 10 are both on,
o3| |o] ullii cif g gkl
olal Jo [ This total line is written when
ols! o L1, 10, and 15 are all on.
o s lO
0i7 o
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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 Qutput Specifications form or AN is
entered in positions 7 and 8 of the Calculation Specifications form:

I-—- T intecnational Business Machnef Corporation

RPG OUTPUT SPECIFICA

Program Keving Graphic
Programmer !D“' Instruction Key
l =
0 g € Space|  Skip Output Indicators
M Field Name
HE T T or £
Filename HEHE EXCPT Name ||}
,§ “or g : 2|8 And  And | End
Line JE| Record Name = 21 ® . 3 'Posmon
5 olefi] 5| & gg in .
- Alofo] & | < |, 5| oumr |2
o B e || e [ =
3 4 s5)6)7 8 9 1011 1213|a|15[16]17]|18]19 20{21.22|23)|24]25|26 |27 [28] 20|30} 31f 32 33 34 35 38 37[3s|as]40 41 42 43}as
oo o[l Lig| L) (112
°2| |9 AIND 115/ IF
°I3 19 Cloj9|T n
ola| |Of l
RPG CALCULATIO
IEM .
]
Program Keying Graphic
Programemer TD'" Instruction Key
c Indicators
gzl | |
?% e Factor 1 Operation Factor
d
Line [ 2 5‘
HEERIERE
3 ¢ she|7 s)efrofsrfrzhiajiafris|ie]17]19 13 20 21 22 23 24 25 28 2728 28 30 31 3233 34 35 36 37 38
o'l Jef | ] [2Is] 134 13 [ I
°121 |9 9ANI9|L CEN VILIT] [TA
o|3| |C] s
ol¢| lc

Five indicators used in an AND relationship
condition this detail record. Three indicators

are specified on one line; the remaining are
specified on the following line with the word
AND in positions 14 through 16. Indicators 10,
11, 12, 15, and 16 must ali be on before the detail
line will be printed.

This calculation operation is done only if
indicators 25, 30, 31, and 90 are on and
91 is not on. Note that the operation is
specified on the AN line.
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Chapter 3: The Programmer's Job

Your responsibilities as a programmer include:
« Determining the program requirements

« Determining what RPG specifications and program cycle operations are
needed for the program

« Writing the specifications

« Documenting the program

« Preparing your source program for compilation
« Compiling the source program

» Testing the program

DETERMINE THE PROGRAM REQUIREMENTS
The requirements for a program are generally described in terms of the input
provided and the output required. The following paragraphs and illustrations

describe the program requirements.

An invoice is to be prepared like that shown below:

INVOICE
ACCOUNT NUMBER 09621
NAME SMITH MANUFACTURING
ADDRESS 13620 9TH ST NE
BERNALILLO
NEW MEXICO 56120
SHIPPING INSTRUCTIONS  BY AIR
ITEM NUMBER DESCRIPTION QUANTITY UNIT PRICE AMOUNT
439167 SHEARS 100 27.56 2+756.00
629408 GASKET CORK 3000 1.15 34450400
102139 SPRIDGET WHITE 50 750400 374500400
A
[i, INVOICE TOTAL 2124157.92
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The input file contains two types of records: name/address records for all
customers who made purchases on credit during the month and transaction
records for each item purchased by the customers during the month. The
name/address and transaction records look like this:

Name NA’ME/ADDREfS RECORD

X

i 4,Ccofwt NAME ADpgEss LINE 1 ADDRESS
W VUMBEK ~ ~

S

UrleT3TeTsTe 718 o [ioTu T2 iafiaTis [is [17 1 Tr [oo]21 2223 24 25 o5 27 28] 29 20 {31 [32 ]33 3¢ T35 36 37 38 30 40 a1 [42]a3TaaTas 4647 [48 Jag] 50]51 [52]53]54]55]56]57]58 50]60 |

LINE 2

ADDRESS LINE 3

81 [62]63[54]65 166 67 68 9[70] 11 [12|73] 14175176 [77]78 [79] 6] o1 [az [e3 [84] 85[86 [87 8] 89 50]I 52 83[94 ]85

3

Name TQA’N.SACT/ON RECORD

Y

Shipping code (1, 2, or 3)

UmT
PRICE

|
1

(N

i'lACCOUNT ITem DEScRIPTION |QUANTITH
Svomeer| |VumBER

v

(T2T3Ta 5 6 7 8 910 [l2] 3]l 15116 1718119120 21 22 23124 25 26,21 2829,30 3 [32]33[3¢

351365738135 4041 [42[43]44]a5 46 a7 |48 149 50[51 |52 53 54]55]56]57158 159 6t




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.

T12347
Customer B//i

/S [T12385
Customer A/7 l T12345

N12345

/ ~+=—Transaction Records
Name/Address Record

The Programmer’s Job
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Standard computer paper is to be used for printing the invoices. Each invoice
should be formatted like this:

oyt jaj2i2{2i2j212i21212/313{3]3/3{3|3/3{3(314]4|4 ‘="444555555555565866666667777777777ll si99ls
112]3]415]617:8;9/0]1(2|3]|4(5/6{7|8|9|0{}[2|3]|e|8l6{7|8[9j0}1|2|314|5]|6|7(8;9|0|1]2]3 7/8/9/011{2/3/4/516/7(8/9]0i1]2{3]|4|{8|6{7(8]9{0]1 2]3|4|3l6|7/8/9/0|1]|2!3]4|5|6|7/@|9|0|1|2]2
; | | B T } T 1‘7‘}% Smans i
3 BEEERREENRAREENS BEERRN L IE ; 1
4 AEEEEE BEEREREEE INyoIcE RN 1
s : : P BERR DR BN BEEREERI RN
6 -: T B F ] T i i s RS
H_ 7] ACcodNT| NUMBER XXIXXX_ [A&CCA) T T T T
: s S S R S TSN SN i S SN NS U S !
5 BB IREERE [ it R L e IS RERERS. L SRR
Hivel | NAME . CLlr s XBORXXXXOOG Y\Q/W NAME] L BRI SEENOERESE ISNENE RS
Tn IR IRERSRERRARRRIENE EEDEAEE FRIREAEN BEEEE NNGERNSEENNNREDERNNI RRRRENERD
Hv2| [T ABDRESS | XXX K. WX (ADDRESS LINE 1) RS ]
Hpaf [ 0 il . CADDRESS LINE |2) T , T ! !
Ape T T L X (ARDRIESS LINE (30 , ;
15 .j:“-{“_“f) R X ; Ht
16 ; ‘ bt ot HES
1/NSNSENRERE ERNRERESN] FRRGRUGE BENEE EROREEN et e e -
DI EREEEN! ! ,\‘: ; | L [ : o 1 — Pl ia Y‘ S i
Hpsl | Sﬂ‘hﬂﬂ;&fﬁ‘/w-ifﬁﬂ‘crm S, XXXRYY . BV AR, BY [TRUEK R BY RAZL)] NSRS EN BN
20 L ; e o ‘ SR — ;
21 umwm«; ] DESCRIPITION : ., | QUANTITY L UMI T JPRICE L AMOUMT «
22 T Il i . 1 SESEEEE Sl
D23 XA T 1 IOBROONGEKRX, L ] XXX O X T T RO L
24| . Gl I - SIS B . 4 n . gl ! — ',“Y
[ TCITENINGT 1 (DELERE) (&t (iPRICE) (AMOUNT)
26) e , 1 . L i ,
a7} 1 o T 0800 ) ‘ ol . i
Tl T T [WVoTCE TOTAL . RN~ 1]
29| ! . B0 ] T B ! B N
30 , ALNYTOT),
3] t . ! s ; S S . :
3] | ' | b Lo ] f q.
al (Povhle space detart Tipesy — : Y
34] | : ) o7 i . il
35
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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. In your analysis of the program, 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.

« Before shipping instructions can be printed, the shipping code recorded in
the record must be determined:

1 = By truck
2 = By rail
3 = By air

« AMOUNT and INVTOT (invoice total} must be calculated because this
information is not in the input records. These calculations must be done for
all transaction records:

QTY x UPRICE = AMOUNT
AMOUNT + INVTOT = INVTOT

« INVTOT should be printed only after all transaction records for one account
have been processed.

« The invoice for each customer must be on a separate page. This means that
forms must advance each time a new customer name/address record is
found. It is possible that one customer has purchased so many items that
they cannot be listed on one page. In this case, forms should advance
when the end of a page is reached. When an invoice includes more than
one page, headings should be printed on all pages.

The Programmer’s Job
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DETERMINE RPG SPECIFICATIONS NEEDED FOR THE PROGRAM

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

« Several kinds of records are in the file. This means that record identifying
indicators must be specified to tell what to do for each record.

« The shipping code must be determined. One way to do this is to compare
the shipping code to 2. Through the use of resulting indicators, you can
determine if the code is less than 2 (1), greater than 2 (3), or equal to 2.

« INVTOT 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 program cycle would
include the steps shown in Figure 21.



START

@ -~

Perform detail
calculations.
Set resulting
indicators.

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

®

If overflow indicator is on; do

overflow operations and set

overflow indicator off.

Program
Cycle

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

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

Perform total

calculations.

Set resulting
indicators.

@ Did account number change?

If change in control : -
field, set on control
level indicators.

®

Perform heading
operations.
Perform detail
output operations.
1f overflow line
has been reached,
set on overflow
indicator.

Set off control

level indicators.

Set off record
identifying indicators.

Read a record.

if last record, set on
control level and LR
indicators, and go to
Perform total calculations.

Set on record identifying
indicator.

@ 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 records. 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
records are read, and detail lines can be printed only when

transaction records are read.

Figure 21. Program Cycle Operations for Sample Job
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WRITE THE SPECIFICATIONS
After you have analyzed the problem and determined how to solve it using

RPG, you can write the specifications. Figure 22 shows the specifications for
the program.

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21-9092 UM050°

IBK Prnted n U S A,
¥ Internationat Business Machines Corpocation
12 75 76 77 78 79 BO
Lo oaram Tnvoica Dro Do, y-n__-lngr\ Keying Graphic Card Electro Number T Program T T T T
i nyvol Zrepa tion " of Prog:
P lDau 11 /-~ nstruction [ _ 20| L°' _ igenvicanon | LIN[V]|OIC|E]
Frogamme Jobhn Doe /- y ‘
Control Specifications
For the valid entries for a system, refer to the RPG reference manual for that system
=
s
H
w = -
2 RERHE <& :
3 g stof tslg| |= g1 g
e £ Number | £ -2 El5N 2| |F £l= g £
Sizew | 3]5) 5 G Siw € ot Print |= Reserved LIStz RialS S0 PlE(_I%
al2 @ ] =lef&|2ol5 zlol=lsle]= =|E
2 S| &| Execute El ola o B|%I2 22 ]C R il R 5 $|s|5]8
une {E|ComP| 318 T :Ela%g"“’“"’"‘s’ >8|§Eg§5583:$‘fa§§3‘5‘:
HE EY : HEE EHA R R P N
< HE HIERH AR HH HE N HHENAEHEBEEEEEHEE
K 8|3 al & |3|8|&|z|é H 2| & (2[=|B12(2|3| 8|5 |5|2| || 2 |5 8|5|E
3 a4 slel? 8 9lwfifr2 13 1a]1sf16 17]1g8j19] 20| 21f22] 23 24 25{26|27 28 29 30 31 32 33 34 35 36{37{38 39)40|41§42143144]|45]46[4/148}49}50[51]52 5Y 54| 55/ 56]57]98 59 60 61 62 53 B4 65 66 67 68 69 0 '
™7 T T T H T T I T T I T T a
T ] b i 1 [
ojti jH} | Pl 1 [ 1] ! L |
File Description Specifications
For the valid entries for a system, refer to the RPG reterence manuai tor that system.
F File Type Mode of Processing File Addition Unotdered
File Designation Length of Key Fretd o = Extent Exit Number of Tracks
af Record Address Fold ) tor DAM tor Cyhinder Overtiow
End of File ¢
peu— Record Aditress Type | Symbolic o Name of Number of E xtents
Filename Type of File o Device Device i Label Exit Tom
Frie Format & Organization or g 6l Rewind
3 5 Additional Area = Storage Index
Line w 5 = € Fite
<) S| Block Record x |[E|Pvertion tnicator| & Condition
3 8ls @G| Length | Length sla Key Fietd |2 ut-us,
> o« S « S Stavting . |& Continuanon Lines uc —
3 g g ole = <= Location | |
L Slafwl< External Record Name K Opnon Entry
3456789|0|ll?‘3|4‘5|6|7|819207!?72326252‘272!29”3137333‘35:537383940414243444546474849505‘5253545556575359&)(“630.{0‘55 55 LA REIRL)
; : yo oy T — T
] T P i j i j T T
o2 i IR
F A ADD. I _P l ,,l 2 8 J DR R N S IO, . i sieined DL L PO O i i +d
ofs| |¢ 120 o R ‘ )
INYOLCE O F z VI L[ PRINTER . . L N
olal |F i
| L P . . - H -4 . .- c ‘ f +
0}5 F '
-t B e B PO
[ ] F
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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:

-

Telling generally what the program does.

2. Describing input and output. (Record layout forms and printer spacing
charts are an excellent means of describing input and output.) File names
and field names should be meaningful.

3. Explaining the coding.

4. Telling the operator how to run the program, what to do if the system
stops because of an error, and what to do when the program ends.

Not all documentation can be done at the time you write specifications.
However, when writing your specifications, you can also write an explanation
for a line or lines of coding on the specifications forms. You have probably
noticed positions labeled Comments on the specifications sheets. Here is
where you write an explanation for your coding.

In addition to using the comment positions on the coding forms, you can use
comment lines. A comment line is indicated by an * (asterisk) in position 7 of
the coding form:

IBM RPG INPUT SPECIFICATIONS GX21-9084 UM/DEO”
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Comment lines can be used anywhere on any specifications form. There is no
limit to the number you can use. The RPG compiler does not regard comments
and comment lines as part of the program. Therefore, the compiler does not
translate the comments into instructions; however, the lines are printed as part
of the source program listing.

PREPARE FOR COMPILATION

After completing your source program, you must prepare it for compilation.

Specifications Form Order
Your specifications forms must be in this order:
1. Control and File Description Specifications form
2. Input Specifications form
3. Calculation Specifications form
4. Output Specifications form

Number the forms in positions 1 and 2. At this time, you might also check to
see that the top part of each form is completely filled in.

If you are planning to give these specifications to someone to key, it is a good
idea to fill in the box labeled Keying Instructions:

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS
IBM International Business Machues Corporation

Program

‘
Card Electro Number

| lnastruction

Programmer Date

|

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
between 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.
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Control Specifications Preparation

Some systems require control specifications. If yours does, you have to fill out
the control specifications at the top of the Control and File Description
Specifications form.

Control specifications give the compiler information about the system and tell
whether any special RPG functions are used in the program. The following
entries are typical.

—— 1P forms control allows the operator
to position forms at the beginning
of program execution.

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS gxar-o002 S‘;Mlﬂso’
IBM International Business Machines Corporation LS.A.
Program Keying Graphic Card Electro Number i rLf%... orogram 75 76 77 78 79 80
[progammes " Jome struction | gy PEL LT demificstion || | 4 1 |}

Control Speci‘ications

‘E c 3l& N g ®
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T 1 H T ! [ T T T T4 T T
op[ o[ [ HERN . [ [ I BEEEENRRRRRI AN
[ . 1 Decimal notation (periods
Format of date or commas) l——In some systems, the name in positions
(month/day/year, 75 through 80 of the Control and File
year/month/day, or Description Specifications form is used
day/month/year) to name 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
« Used correct entries in positions
« Spelled the same field and file names identically throughout your program
« Used your indicators correctly
If you find that you have omitted a specification (for example, did not name an
input field or an output field or did not enter a calculation), you can enter it on

a line following line 20 {line 10 on the Control and File Description
Specifications form under File Description).
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Notice that no line numbers have been entered in positions 3 through 5 of the
specification lines located below line 20. You can place numbers in these
positions to tell where the missing specification belongs:

GX219090 UM 050"
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In this example, the programmer did not specify information to be included

on the second heading line. On the lines following line 20, he entered the

I

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

If your specifications are being keypunched, the out-of-order cards must be
inserted in the appropriate place. If the source program is being entered
directly into the system through a keyboard, the missing specifications will

have to be inserted in the appropriate place when the specifications are keyed.
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COMPILE THE SOURCE PROGRAM

When you think your source program is free of errors, it can be keyed
according to the source entry method for your system. You can then compile
your source program. The important part of compilation is, of course,
translating the source program into machine language. But in addition to this,
the compiler also produces a program listing similar to the following:

(©—=|rc 025

0001

0002

0003
0004

0005

0006
0007
0008
0009
0010
ool1
0012
0013
0014
0015

0016
0017
0018

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

000!

0002

0003

0004
0005
0006
0007
0008
0009
0010
001t
0012
0013
0014
0015
0016

0017
0018
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
0047

H Ol4
FNAMADD [P 128 128 DSIK
FINVOICE O 120 120 ov PRINTER

INAMADD 011 10 1 CN
2 60ACCND L1
7 26 NAME
27 49 ADDR1
50 72 ADDRZ2
73 95 ADOR3
96 960SHPCD
02N 20 1 CT
2 60ACCND L1
9 140ITEMND
15 29 OESCRP
30 34047Y
35 392UPRICE

et et et bt Pt et et

INVOCE

INVOCE

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

C 10 SHPCD comp 2 979899IS CODE 14+2+342INVOCE
C 20 QTY MULT UPRICE AMOUNT 52 FIND ITEM TOTALINVOCE
C 20 AMOUNT ADD INVTOT INVTOT 102 FIND INv TOTAL INVOCE

OINVOICE H 304 10

0 OR OVN10

o] 45 ' INVOICE'
a H 3 10

0 OR OVN1O

0 17 *ACCJIUNT NUMBER®
o] ACCNO 23

0 H 2 10

o} OR OVNIO

s} T "NAME!

0 NAME 39

0 H 1 10

8] OR OVN1O

0 10 °*ADDRESS?*
0 ADDR1 42

0 H 1 10

o} OR OVN10

0 ADDR2 42

o] H 2 10

0 OR OvVNLO

0 ADDR3 42

0 H 32 10

0 OR O¥N1O

0 : 24 "SHIPPING 'INSTRUCTIONS®
o 97 33 *BY AIR?

0 98 33 *By TRUCK®
0 99 33 *By RAIL®
0] H 2 10

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

INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE




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

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

000000000000 00O0

L1 Ov

RPG-0025 T
RPG-0221 W

OR OVN10
14 *ITEM NUMBER?
34 *DESCRIPTION®
SO *QUANTITY'®
65 *UNIT PRICE®
81 *AMOUNT®
D 2 20

ITEMNOZ 11

DESCRP 36

QTY Z 49

UPRICE1l 63

AMOUNT1 82

T 32 L1
: 65 *INVOICE TOTAL®
INVTOT1B 82

INDICATORS USED

10 20 97 98 99

FIELD NAMES USED

STMT# NAME DEC LNG DISP
0004 ACCNO 0 0005 016C
0005 NAME 0020 0113
0006 ADDR1 0023 012a
0007 ADDR2 0023 0l4l
0008 ADDR3 0023 0158
0009 SHPCD 0 0001 0160
0012 ITEMNO O 0006 0173
0013 DESCRP 0015 2167
0014 QTY o] 0005 0178
0015 UPRICE 2 0005 0170
0017 AMDUNT 2 0005 0182
0018 INVTOT 2 0010 018C

ERROR NUMBER STATEMENT NUMBER

RPG-0221 0017
ERROR SEVERITY TEXT

INVALID DEVICE NAME IN COLUMNS 40-464 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 Iisting1 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.

'The sample listing shown is the program listing for the invoice job
(INVOCE). This program listing was produced by the IBM System/34
RPG It compiler (program 5726-RG1). Other compiler listings provide
similar information. See the RPG reference manual for your system for
a sample program listing for your system.
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If the compiler finds any errors in your source specifications, it prints
diagnostic messages telling you what errors were made. Various types of
messages are printed: warning, terminal, or informative. A warning message is
an indication that something may be wrong. If a warning message is printed,
check the questioned specification. If the specification is all right for your
program, you may not need to make any changes. If you get a terminal
message, however, something is wrong with your coding. You must fix the
specification and recompile the program before the compiler will actually

tranclate vour enacificationg
trangiate your gpecmicalions.

The following example shows diagnostics from the IBM System/34 RPG li
compiler listing. (See the RPG reference manual for your system for a sample
program listing for your system.) The diagnostic message section of the
program listing contains two basic parts: a list of messages 0 and an
explanation of each message o

(1]
g ERROR NUMBE}ATATEMENT W
RPG~-0221 0017

ERROR SEVERITY E/B TEXT
0{ RPG-0025 T INVALID DEVICE NAME IN COLUMNS 40-46y ASSUME DISK.
RPG-0221 W RESULT FIELD LENGTH MAY NOT BE LARGE ENOUGH.

Each error message in the list is identified by a message 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 . Following the list of messages is an explanation of each error and
an indication of the severity of each error (W = warning; T = terminal)n.

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

Checking the message in the listing, you would find that the warning points to
the AMOUNT field in statement C017:

go17 o018 C 20 QTY MULT UPRICE AMOUNT 52 FINO ITEM TOTALINVOCE

The AMOUNT field is specified as five characters with two decimal positions.
In checking your specifications, you find that the amount should have been
seven digits with two decimals, and that it was incorrectly keyed in the source
data.
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Message 0025 is a terminal error. This error number appears below the
statement at which the error occurred. Checking the listing, you find that the
error number appears at statement 1, where the device entry DISK was
miskeyed as DSIK. You must correct this error. (Check the RPG reference
‘manual for your system for the correct entries for the Device positions.)

TEST THE PROGRAM

It is good practice to test your program before using it for an actual job. To do
this, make up test data representing all possible situations that could arise
during an actual job. Run your program using that data to see if your program
will really handle the situations you think it does. If you get the wrong results
when testing, you know your program is not doing what you thought it would.
You can usually find your errors by using actual input data and doing the
operations specified yourself, step by step, in the order the system would do
them. When doing this, you have to follow closely your specifications and the
program cycle operations taken by your program. After you test your program
and the results show it can handle all situations, your job is complete.
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address: A number identifying a location in storage.

alphabetic: In general usage, any of the letters A
through Z. In.RPG programming, any of the letters A
through Z and special characters @, #, and $.

AND relationship: The specifying of conditioning
indicators so that the operation is performed only when
all conditions are met.

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

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

blank after: An output specification that changes the
contents of a field so that it contains only zeros or
blanks after that field has been written to the output
record.

Calculation Specifications form: An RPG coding form
that specifies the type and order of calculations to be
performed on the input data.

card: In data processing, a card containing
combinations of holes representing data to a system.

card file: A group of related punched-~card records.

card layout form: A chart for planning the design and
format of cards.

card punch: A device that records information on a
card in the form of combinations of holes representing
characters.

card reader: A device that electronically senses
information on punched cards and transfers that
information to the processing unit.

character: Any individual data item that can be
represented in printed form; that is, a letter, a digit, or a
special character.

character constant: A constant used to represent any
of the characters in the data character set.

Glossary

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

coding: Making entries on RPG specification forms.

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

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

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

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

constant: The actual data (not the name of a field
containing the data) to be used in processing. A
constant does not change during execution of a
program, but the contents of a field can. For example,
COST is a name representing a field containing data that
changes, whereas the constant 100 is actual data that
does not change.

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

control break: A change in the contents of a control
field. It indicates that all records from a particular
control group have been read and that a new control
group is starting.

control field: One or more fields that are compared
from record to record to determine when the
information in the fields changes. When the information
changes, the control level indicator {L1 through L9)
assigned to a control field is set on.

control group: A set of records all having the same
control field information.
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control level indicator: An indicator (L1 through L9)
used to specify certain fields as control fields and to
condition which calculation or output operations to
perform at detail or total time.

control unit: An area inside the processing unit that
determines from instructions what has to be done. It
directs other units or devices to perform the required
functions.

data: A collection of facts, numbers, letters, and
symbols that can be processed or produced by a
system.

data character set: All of the 256 EBCDIC characters.
~ descending sequence: The arrangement of records in
a file from high to low, based on the contents of a

specific field in each record.

detail record: An output record produced during the
detail output operation of the RPG program cycle.

detail time: An operation in the RPG program cycle in
which calculation and output operations are performed

for each record read.

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

digit: One of the characters O through 9.

disk: A flat, circular plate with a magnetic surface on
which data can be stored.

disk drive: A device that reads data from or writes data
on a disk.

disk file: A group of related records stored on disk.

diskette: A thin, flexible magnetic disk permanently
enclosed in a semirigid protective jacket.

documentation: A written explanation of a program, its
use, function, and operations.

edit: To punctuate a numeric field by suppressing zeros
and inserting commas, decimal points, dollar signs, or
other constant information.

edit code: A number or letter indicating that editing of

a numeric field should be done according to a
predefined pattern.
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eighty-column card: A punch card with 80 vertical
columns representing 80 characters.

end of file: The end of records in a file.
error message: See diagnostic message.

execute: To process input data files according to
machine language instructions to produce the desired
output.

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

field: One or more adjacent record positions that
contain a particular item of information.

field indicator: An indicator used to show whether a
given field in an input record is plus, minus, zero, or
blank.

field length: The number of positions allowed for a
given field, determined by the maximum length of
information that will be entered in the field.

field name: In RPG programming, a combination of no
more than six alphabetic or numeric characters (the first
of which must be alphabetic) that identifies a field.

file: An organized collection of related records treated
as a unit.

file name: In RPG programming, a combination of no
more than eight alphabetic or numeric characters (the
first of which must be alphabetic) that identifies a file.

first page indicator: An indicator used to specify which
lines (such as headings) should be printed on the first
page only.

half adjust: A method of rounding off a number by
adjusting the last digit to be kept. When the number to
the right of the last digit to be retained is 5 or greater, 1
is added to the last retained digit. For example, 2.475
half adjusted to two decimal places becomes 2.48, but
2.474 becomes 2.47.

heading: A constant, usually printed at the top of a
page, identifying the information or report on that page.



indicator: (1) A 2-character entry on an RPG
specification form used to test a field or record or to tell
when certain calculation or output operations are to be
performed. (2) An internal switch used by the object
program to remember when a certain event occurs and
what to do when the event occurs.

input: Data that is to be operated on (processed) by the
system.

input file: A set of records a program uses as a source
of data.

Input Specifications form: A coding form used to
identify the different types of records in each input file
and to describe the fields in each record.

instruction: A statement that specifies an operation to
be performed by the system and the locations in storage
of all data involved in that operation.

keyboard: ‘A device used to enter data into a system.

keypunch: A device, similar to a typewriter, used for
punching information into cards.

last record indicator: An indicator that specifies when
the last data record has been processed.

machine language: A language that can be interpreted
and used by a system.

ninety-six-column card: A punch card with 96 vertical
columns representing 96 characters. The columns are
divided horizontally into thirds: the columns in the upper
third are numbered 1 through 32; in the middle third, 33
through 64; and in the lower third, 65 through 96.

numeric: Any combination of the digits O through 9.

numeric constant: A constant used to represent a
number. The constant can consist of a decimal point, a
sign, and the digits O through 9.

object program: A set of instructions in machine
language. The object program is produced by the
compiler from the source program.

operation: A defined action performed on one or more
data items, such as adding, multiplying or comparing.

operation code: A word or abbreviation specified on
the Calculation Specifications form to identify an
operation such as SUB for subtract or ADD for addition.

OR relationship: The specifying of conditioning
indicators so that the operation conditioned is performed
when either one or both of the conditions are met.

output: Data transferred from storage to an external
medium such as printed form, punched cards, or disk.

output file: A set of records that is written, punched,
or printed by the system to an external medium.

Output Specifications form: An RPG coding form
used to specify the records to be written in each output
file and the format of the records.

overflow: The condition that occurs when the last line
to be printed on the page has been passed.

overflow indicator: An indicator that specifies when
the last line on a page has been printed or passed. It
can also be used to specify which lines are to be printed
on the next page.

overflow line: The line specified as the last line printed
on a page.

overflow page: The new page after an overflow has
occurred.

primary file: The main file from which a program first
reads records.

printer: An output device that records information on
paper in the form of printed characters.

printer spacing chart: A form used to plan the location
of data in the printer output file.

processing: Performing operations on data from an
input record.

processing unit: The part of a system that controls the
system and its attached devices, provides storage area
for the programs and data, and performs the operations
specified in the program.

program: A set of instructions that (when stored) tells
the system which operations to do and how to do them.

program cycle: A series of operations performed by
the system for each record read.
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program listing: A printout that gives information about
the source program, such as source statements,
diagnostic messages, indicators used, storage addresses
of fields, and constants used.

punched card: See card.

record: A group of related fields or data items treated
as a unit. A record is the basic unit of data transferred

between a file and a program.

record identification code: Characters placed in a
record to identify that record type.

record identifying indicator: An indicator that
identifies the type of record just read.

record length: The total number of positions in a
record.

record types: The classification of records in a file.

Records are classified according to a specific field or
fields within each record. Records of the same type

have the same fields in the same order and identical
record identification codes.

result field: The name of a field where the outcome of
arithmetic calculations is kept.

resulting indicator: An indicator that can specify
whether the result of a calculation is plus, minus, zero,
or blank; whether a field is greater than, less than, or
equal to another field; or whether an operation was
successfully completed.

secondary file: Any file other than the primary file used
in multifile processing.
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source program: A set of instructions representing a
particular job as defined by the programmer. These
instructions are written in a programming language, such
as RPG.

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

specification forms: Forms on which an RPG program
is coded and described. The four specification forms
described in this manual are the Control and File
Description Specifications form, the Input Specifications
form, the Calculation Specifications form, and the
Output Specifications form.

storage: An area inside the processing unit where
instructions and data are stored.

total operations: Operations performed only after a
group of records has been processed.

total time: That part of the RPG progam cycle in which
calculation and output operations specified for a group
of records are done.

zero suppression: The elimination of leading zeros in a
number. For example, 00057, when zero suppressed,
becomes vb57 (b represents one blank space).
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