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Preface

This book is intended for persons who want to learn computer programming using
the RPG II language. The book is designed to be used by a person with no previous
knowledge of computers and programming, or by a person who already knows a
programming language but wants to learn about RPG II.

The first chapter describes, in general terms, how a computer operates and the things
a programmer must do to make the computer work, The information presented should
answer such questions as:

What are the parts of a computer?

© What is a computer program?

® What is a programming language?

® What is an RPG II program?

o How is an RPG II program run on a computer? .

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

to illustrate the concepts presented.

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

After reading this book, the reader should not expect to be able to write complex RPG II
programs. However, he should have gained enough background knowledge so that he
can readily learn more detailed information—either from reference manuals, classes, or
IBM personnel—which is required for writing programs for his computer.
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Chapter 1. Basic Computer and Programming Concepts

PARTS OF A COMPUTER

Computers differ widely in appearance, usually consisting of several connected units.
Regardless of their size or shape, however, all computers have common features.

Computers operate electronically. If you were to look inside the units of a computer, you
would see thousands of circuits and wires. Fortunately, you don’t have to understand

the purpose of each circuit or wire. As a programmer, all you need to know are the
purposes of the main parts of the computer: the input devices, the output devices, and
the processing unit. Note that some devices are used for both input and output.

Input Devices

Data you give a computer to work with is called input. The device used for getting that
data into the computer is called an input device. Several kinds of input devices are used:
card readers, disk units, and keyboards. Card readers, of course read cards containing
data in the form of punched holes; disk units read data recorded in the form of magnetic
dots on disks; keyboards, which operate like a typewriter, transfer data directly into the
computer. '

Output Devices

Data produced by a computer is called output. The device that produces the output is
called an output device. Several kinds of output devices are used: card punches, printers,
and disk units. Card punches place data in cards in the form of holes; printers print data
on paper; disk units record data in the form of magnetic dots on disk.

Processing Unit

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

Storage

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

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




Arithmetic/Logic

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

Control

The control section is the computer’s decision maker. It retrieves instructions from
storage, determines what has to be done, and directs other units or devices to perform
the required operations. '



PROGRAMS AND PROGRAMMING LANGUAGES

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

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

® Information to work with (input).

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

In computer terms, input is what you put into the computer, processing is what the
computer does with the input, and output is the result of processing. Every job you
run on a computer has these three parts. You write instructions to describe what you
want the computer to do with each part. These instructions are called a program.

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

Since machine language is so very different from our own language, it is extremely diffi-
cult 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 II programming language is composed of letters, numbers, and symbols which
you put together to form an instruction (express a thought). When creating instructions
in the RPG II language, you must follow certain rules just as you would when constructing
a sentence in English. You will learn about these rules in the second part of this manual.

The set of instructions you write is called a source program. The source program is trans-
lated by the computer, resulting in a machine language program called the object program.
It is the object program that you use to do a job. In fact, you can use it over and over

to do the same job.

Source Programs

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




To write the instructions, you fill out RPG II specification sheets (see Figure 1). These
sheets have been specially designed to help you write instructions according to the rules
of the RPG II language. The act of writing instructions on these sheets is called coding;
the entries you make on the sheets are called specifications.
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Figure 1. RPG II Specification Sheets
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To describe the input, processing, and output requirements of your job, you supply
different information on each sheet. For example, you have to describe what your

input data is like and specify the device (such as a card reader or a disk unit) that will
read it. You also have to describe how the input data is to be processed. This includes
specifying what type of operations (add, subtract, etc.) must be performed upon the
data. Finally you specify what kind of output you want (printed report; punched cards),
what information must be included in the output, how that information should be
arranged, and which device will produce the output.

After you've coded the specifications sheets, the next step is to get the coded information
into the computer. The computer can’t read the coded sheets, so you must put the
specifications into a form the computer can read. Depending on your system, you could
enter the specifications on punched cards or through a keyboard.

Source Programs to Object Programs

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

The compiler translates your RPG II specifications (source program) into machine
language (object program). The translating it does is called compilation. Essentially,

the compiler performs three functions during compilation:

1.  Determines what machine instructions are necessary for the computer to perform
the job described by your RPG II specifications.

2.  Translates your RPG II specifications into a machine language program.

3. Assigns storage locations to program instructions and data.

SUMMARY §

e @ Determine the requirements of your job.

el e Define the input and required output. Also
ol == -.. decide what processing must be done in order
——e— e e to get the proper results. )

Output-Format

Calculation
t . _
Inpu @ Write the source program by describing your
Control Card job on the RPG Il specification sheets.
and File
Description




Source
Program
Deck

RPG 11
Compiler
Deck

Source { I |
Program
Deck

Program | ]
Deck

(@ Punch the specifications on cards.

l.'l

@ Compile the object program. Place the
RPG Il Compiler and the source deck
{punched specification cards) into the
computer. At the end of the run, a machine
language program (object program) will be

Processing Output
Computer
4 Object
Program
Deck
punched on blank cards.
Processing Output
Computer
Printed
Report

@ Execute the job. Place the object program
deck and the data cards into the computer.
At the end of the run, output, such as a
printed report, is produced.



Chapter 2. RPG 1l Programming Language

RPG Il Program Cycle

When you do any job, you must do it in a particular order. The computer must also
do its job in a particular order. This logical order for the computer program is supplied
by the RPG II Compiler.

The logic the compiler supplies is called a program cycle (see Figure 2). 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.
Since one program cycle is needed for each record read, many program cycles are required

for every job.
START

Note: The program cycle shown gives the
general order of the operations. There may
be minor variations between this cycle and
the detailed cycle discussed in the reference
manua!l applicable to your system.

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

Perform detail
calculations.
Set resulting
indicators.

You do not need
to memorize the
program cycle.
The cycle is only
shown at this
time to give you

an idea of the Move data from record selected at
cycle of the beginning of cycle into processing area. Set off control
operations. The Set field indicators. level indicators.

Set off record
identifying indicators.

operations will
be discussed in
greater detail
later.

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

Read a record.

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

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

Figure 2. Program Cycle



It is important that you, the programmer, know the order of the operations in the RPG II
program cycle. This enables you to write specifications that will make correct use of

the cycle. By knowing the order in which the operations in the cycle are performed, you
can organize your program correctly.

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

e Which operations are used for a particular function.

® Which RPG II specifications you must write to use the function.



Data Processing Terms and Programming Aids

In the discussion of RPG II, you will find reference to data processing terms and
programming aids, which are described in the following illustrations.

BASIC PROGRAMMING TERMS

information.

Record
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Number } Description | Price | Measure | in Stock
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PROGRAMMING AIDS
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Writing Specifications For Input And Output Operations

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

PROGRAM CYCLE OPERATIONS

To do this simple job, the computer uses only the three most basic operatlons in the
RPG II program cycle. Figure 3 shows these operations.

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

START

Perform detail
output
operations.

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

Read a record.

Figure 3. Three Basic Operations in the RPG II Program Cycle



Data read by an input device must be transferred to the computer’s processing unit
before it can be used. Moving data is a mandatory operation done for every job. Because
this operation is mandatory and is done exactly the same for every job, the compiler
automatically supplies 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 that the specified output operations are performed for every input
record.

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

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

DESCRIBING THE FILES

The File Description sheet is used to describe all the files used by your program. This
information includes the name of the file, the device used with the file, and how the file is
to be used. You fill out the indicated columns on the bottom half of the sheet: '
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You must describe, on a separate line, every file used in your job. Many simple jobs
require only one input and one output file. In the first jobs we discuss, therefore, we will
use-only one input and one output file.

File Names

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

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

® A file name must be 1-8 characters long,.

® The first character of a file name must be alphabetic. (The letters A-Z and the @,
$ and #signs are considered alphabetic characters.) The remaining characters in the
name can be either alphabetic or numeric.

o 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 II Compilers use only the first seven letters of an 8-letter file name, be certain,
when using these systems, to make the first seven letters unique; for example,

TRANSACT and TRANFILE, not TRANFILA and TRANFILB.)

® The file name must begin in column 7 on the specification sheet.

Which Names Are Valid?

Line Filename

Form Type

7 B 9 1011 12 13 14]15 16

TIME RD «— Valid filename.

1
: 2 ; trls|T - Invalid filename. Name must start in column 7.
ols| [1[pInN FltlLlE ~<—Invalid filename. A blank must not be used between letters.
ols] |1PAYMAS -—Valid filename.
ofs| {114 -—Valid filename. .
ool 1114I0VIT] <—|nvalid filename. The first character of the name must be

an alphabetic character.

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



Device Designation

You must also specify which devices your job will use (card reader/punch; disk; key-
board; printer; data recorder). The ones you use, of course, depend upon the system
you have, the devices you have, and your job.

To indicate the device used for the file you named, enter the RPG II code name for
that device in columns 40-46. The name must begin in column 40.

Note: In the examples in this manual, you will see device names or abbreviations of device names
rather than actual RPG II code names for devices. Code names differ from system to system and
from device to device.

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 computer will know which
device to use.

File Use

You must also describe how each file and its associated device is used in a program.
Files can be used as either input or output. If records are read from a file, the file

is an input file. If a new file is created during the job, the new file is an output file.
Printed reports are the most common type of output files, but card and disk files can
also be output files.

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

File Ty

" «———Input File
: <= Qutput File

File Designation

Column 16 is used to explain more about the use of input files. An input file can be
either primary or secondary. In this book, we are discussing the use of only one input
file. When only one input file is used, it is always a primary file and you place a P in
column 16. '




Record Size

When describing files, you must specify the length (in characters) of records in the file.
Record length is entered in columns 24-27. Enter the length so the last digit is in
column 27: ‘

The record length specification does two things:

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

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

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

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

You may, if you wish, specify a record size smaller than actual printer size. If you do this,
make certain that none of the lines to be printed are longer than the length you specify;
otherwise, some information will be lost because the storage area reserved for the output
record is only as large as the specified record size.

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

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 sheet. Information needed to describe the record in a file includes
the name of the file containing the record, the name of each field in the record, and where
each field is located on the record. You fill out the indicated columns to describe fields
and data in the record:



IBM

Business Machines

Form X21-9094
Printed in US.A,

RPG INPUT SPECIFICATIONS
12 75 76 77 78 79 80
Date Punching Graphic Page [D rc;:::iafri:ation
Program 1nstruction Punch
g Record Identification Codes Field Location Fiel_d
3 1 2 3 > = s Indicators
Line Filename AR gle 5| Feaname | 3 |25 S . S
g ° |ZI2]| 3 " . . . L. 3|3 & o 8 - ero | Pposition
E “‘;;’ éé ;% Position % s E Position %S % Position :z.:s %% E From To Té é gg ; Plus o
8 & |2|8| 2]5)6 2ls|6 2|3|5]5[a 8 £5| 2
3 4 56|78 9101 13 1415 1617|1819 20 |21 22 23 24|25|26|27|28 29 30 3132|3334 |35 36 37 38]39|4C (41|42 4 45 46 49 50 51 53 64 55 56 57 58|59 60 2|63 64 (65 656(67 68|69 70171 72 73 74
o[ o[ T]] IR T L
. . - HAA— -
Name of Input File N £ Field
Containing Records arlr:;e 0 dle s
You Are Describing on Hecor
1|o 1 » o
11| |1 . .
2] )1 Location of Each L Type of Data
MEL Field on the e in Each Field
A Record L
1|5 1
- .
bttt
To help in describing input records, you can use the Record Layout Form described in the
beginning of this chapter. This form shows the location and length of all fields in the record.
File Names

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

IBM

Date M

Programs T oL ;o e ;sfer
rogenmer @ DonnoHoffpmann

International Business Machines Corpor

RPG INPUT SPECIFIC/
Punching Graphic
Instruction Punch

Filename

Line

Form Type
Seauence

—

Bannrd Idantifinatinn Nadas

File Description Specifica:

File Type Mode of Processing
N . N Length of Key Field or
File Designation of Record Address Field
End of File Record Address Type
Type of File a .
Filename Sequence Organization S Devict
File Format or Additional Area g
]
E 2 [ verflow Indicator] <
@ 5 2
g Block Record = to Key Field E
@] 1912] Length Length |& XI5 Starting | %
a|w|<|E 3 <|= il P
Location
16 [17]18]19]20 21 22 23]24 25 26 2728|279 30]31]32|33 34|35 36 37 383040 41 42 43 4
TTTiTTirErd [ [

1
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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 sheet, the compiler determines the size
of the storage area for each input record. The field names you supply on the Input

sheet 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 1-6 characters long.

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

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

® The field name must begin in column 53 on the Input sheet.

Which Names Are Valid?

Decimal Pasitions

@
K

Field Name

Control Level {L1-L9)

53 54 55 56 57 58|59 6C

AME | -—Valid name.
),

-—|nvalid name. A blank cannot be used between letters in the name.

0
ulg] <—Invalid name. A field name can be no longer than six characters.

i

v
0
A
S
i/

0
P ~—Valid name.
CIRS| | =—Invalid name. The name must start with an alphabetic character (A-Z, #, $, @).

i~




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

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

1[23[4lsetrf{8]siofufie] |sl|4(|5Us|nl|s||9[zo]2|lzz[zswlzs[ze[zuza[zs[so[sl[n!sslu[ssﬁslsr]sa[ﬂmlu [42[43]a4]a5 4647 48 Tas]50 [51 [52[53]5
Print ’ E
i)
Print Line 1 ! Print Line 2
Tier 1 H Tier 2
2 LisT | Sectyr
CustomER| ORDER | X| [ TEM
punch sToM S8l youeee | TEM DESCRIPTION | Price | price
NymBER [NUMBER rf} 5| Vome | [ |
D 1 | |
\\\ g ' ! )
Program || [2]3T4]s e 7| 85_lofu 2] ]u[isTeTir]18]is20]21]22]23]24 25 26 1] 28] 29 30 31 [32]33[24] 353637 [38] 39 40] 414243 [44[45 46 Tat [48 ]aa | 50]5 [52]53]5:
Control |
Card \\
g Record IdeN{ication Codes Field Location :=iel.d
2 1 2 3 z 5 B ndicftors
= a 2 |z, s i
Line | Filename Z| ?g:'é T gé _% Field Name :g' fg_v{'. aé / zer0 2};‘(’I|.ng
=z E% 32 position || | | posivion || || posiion g}g‘{;’ % From To ‘T—E, 3 zg’% & |puus | fiinu o Position
£ HHE z|5|8 il5| = AR 5 1853
i 2{15| & 2|56 2|c|6 2|a|6(3la a S [26] &

km 49 50 515253 54 .55 56 567 5859 60|

28 29 30 3132|3334 |35 36 37 38

3 4 6|7 8 9 1011 12 13 14|15 16 [17{18]19 20|21 22 23 24|25| 26|27 39|40(4a1)42|4a3 61 62|63 64|65 [6|67 68|69 70|71 72 73 74
o1 1 II

TRANS PN l /
SENE cloisirao /
0|3 1 RD /
o+l 1 s|Lspinl f
ofs| |1 /[T lMWMa ‘/
ofs| |1 DESIC 4
of7| |1 L|l|STIP L/
o] 5 SIELILIPIR Y
L 1

Be sure to name every field that contains information necessary for your job. If you need
all fields on the record, name them all; if you need only a few, name only those you will
need. The entire record is read, of course, regardless of how many fields you are using
from that record. However, only information in the fields you name can be used by the
program for output.
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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 columns 44-47 (From); ending position is specified in
columns 48-52 (To). When a field is only one character long, starting and ending position
entries are the same. Field location entries can be easily determined from the Record
Layout Form:

1 [2 ]34 s el 1 8] s o] uTwe]3[1a]1s] 6] i8]1s [20 2 [22]23]24 25 28 ]z

"| Print
Print Line 1
Tier 1
- _ ~
costomer |OFPER I3al 1 TEM
Ny, Sl
Punch NUMBER |/ WMBER neo NumBER
N
(CusTNG) |(ORDNO)\ 130l (ITEM NO)
w
Program [ 1 [2[3]af5 61 8 [oJwnT2[nia]isis]ir[18]1s 20]2i]22]23]24]25]26]:
Control \ :
Card | \
5 R Identificati ;
g ecord ldentification Codes L Field Location F|e[d
E, 1 2 3 z s < Indicators
g: % g E g Sterling
tine | Filename 2| |5 N % Field Name e ) v | S0
3 b 1B Positi 11!l position || 15] positi _ E“’:’E F T < 3 8 | prus Iinusl 2570 | Position
E é é E sition % s 5 osition % % E osition % S § %X rom [} g g ' 5; 5 o
£ HEE 2|ols 2|o|6 2|516|5 e I 3 i
3‘55789|U1|'2“3"|5|6|7181§202|27132425ZGT’282930313233343535373539404|d24344ﬂ 46 47]48 4:\50 51|52|53 54 55 56 57 58|59 60|61 62|63 64|65 66|67 63|69 70|71 72 73 74
o1 1 T A] S ) \' \'
of2| |1 13 8| eUsTND
ofa| |1 14 ORDNQ
ola] |1 5 | 177 biLs
ols] |1 8| | RiS| || TEMAO

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
you specify 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 column 52. This
column indicates whether data in each field is alphameric or numeric. A numeric field
‘can contain only numbers; an alphameric field can contain numbers, letters, and special
characters.

If column 52 is blank, the compiler assumes the field is alphameric. For numeric fields,

column 52 must contain an entry. This entry indicates the number of decimal positions
"(digits to the right of the decimal point) in the field:
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meric fields.

Although you do not include decimal points in fields on input records,

Leave column 52 blank for alpha-

Enter 0-9 to indicate

number of decimal positions in
numeric field.

you must consider

them if you want correct output data. By specifying to the compiler the number of
decimal positions you know to be in a numeric field, you provide the information necessary
to produce an object program that will handle numeric data with decimals.

Remember, any field used in an arithmetic operation (add, subtract, multiply, or divide)

must be specified as numeric.

DESCRIBING OUTPUT RECORDS

Output records are described on the Output-Format sheet. Information needed includes
the name of the file containing the output record, the name of each field in the record,
and where each field is to be placed in the record. You fill in the indicated columns to

describe how the output records should look:

Dats

Prograr

Prograr

International Business Machines Corporation

Name of Output

RPG OUTPUT"«fORMAT SPECIFICATIONS

Graphic

File Containing

Punching

Instruction [ o,

Records You Are

Describing

Name of Fields
to Be Included
in Record

Farm X21.8090

S.A.

8

. —_—
—.é Output Indicators Edit Codes
13
8 Zero Balances . - | X = R
° ' > Commas to Print NoSign | CR P::Tg\i’gen Sterling
. MK . e Sign
Line Filename nf 4 Field Name @| End & Yes Yes 1 A |4 1Y = Date it
N cls Ard __And 2l positon | Yes No 2 8 | k| _ Fiededn Position
g SNEN @ 812 in o No Yes 3 [ L = Cero
4 Zislslz| 2| & |s « " 31<| oupnt |B No No 4. [ DM Suppress
El sl 2| < |2 ES = =|E] Record |3
g s 2 . k1 & "
8 i 3 o {@ " Constant or Edit Word
o
3 4 5/6}7 8 9 10 11 12 13 14[85]16]17]18]19 20|21 22}23|24(25|26 |27|28}29{30{31[32 33 34 35 36 37}28 ﬂ“ 454647484950122_53545556575859605‘5263546588676869707'72737l
o1 o
of2| {o
03 o]
1
0|4
ols
ols Location of the |
0|7 Type of Record Field on the
ofs
101°) Record -
[RE:}
1(0
11 [o}
12| {0
13| {o
14| |o
1|5 o
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If the output is 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-Format 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 columns 7-14. Make sure the name you
enter is the same (and spelled exactly the same) as the name you entered on the File
Description sheet for the output file:

IBM International Business Machines Corporation
B

RPG OUTPUT - FORMAT SPECIFICATIONS
oll17/71 .

Punching Graphic

. o Page
rrmStock Transaction Register |mwein [fos
Programmer L‘Q_Mﬁa_ﬂmg nn
ol 1 T

File Description Specificat

Filename

File Type Mode of Processing
y - Length of Key Field or
File Designation of Record Address Field
End of File Record Address Type
. Type of File - .
Filename Sequence Organization Device
File Format or Additional Area

Overflow Indicator|

Block Record

o Key Field
ofgf3] v | oo

Starting
Location
32J33 34)35 36 37 38

P/S/C/R/T/D
L/R

A/K/N
1/D/T or 1-9

@ Extension Code E/L

@ Form Type

7 8 9 10111213 14

2

40 41 42 43 4

17§18]19 20222}24 25 26 27| nlnﬂJ

min

[~ [z womrcio
3

Record Type

Three different types of records can be specified on the Output-Format sheet: heading,
detail, and total. You usually find all three types in a printed report. When output
consists of card or disk files, however, you normally have only detail and total records:



Heading
Records

DATE
07/11/--
07/11/--
07/11/--

: 07/1L/-—-

Detail
Re

07/11/—-
ds

07/11/--
07/11/--

07/1L/--

07/3%/-—-

07/11/—-
Total

Record

CUST
NO

759820
633870
642990
122620
682030
742950
014280
872060
883290

006280

ACCOUNTS RECEIVABLE TRANSACTION REGISTER

07/1L/7%

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
063420
063421
063422

063422

CASH
AMOUNT

$ 63.80
29.72
43.50

97.75

$234.77% $285.99%

PAGE 01
INVOICE JOURNAL
AMOUNT AMOUNT
$ 46.23
89.70
20.30
129.76
$18.23CR
10.70CR
$28,93CR*

Heading records are printed at the top of a page. They include report titles, column headings,
or any other information needed to identify the kinds of information found in the report.

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

often taken directly from an input record.

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

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

These entries specify the record type:

To specify record type, place an appropriate
entry in column 15. If the Printer Spacing
Chart was properly filled out, you can refer

to it to determine record type:

~——— Heading Record
Refer to the Printer Spacing Chart to

determine the record type: ~— Detail Record

Total Record

Record Type
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1/2|3{4|5{6]7(8(9{0{1]2]3/4]5]6i7I819]011]2{3]4[5/6]7(8]9]0|1|2]3]a]5|6|7|8/9]0)1]|2|3]a]5]6)7|sla]0)1]2]3|4|5]6|7|8j9]0]1|2]3]e|5)6]7|8[9]0]1]2|3]4]s|6|7|8|0]0}) [2])3|4|8|6|
H. {1 ) SAEEAEANY) il Anl?, a/
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H 3 X /XXl XX
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11
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13
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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-Format
sheet in columns 32-37. Begin the list of fields one line below the file name:

IBM International Business Machines Corporation
RPG OUTPUT - FORMAT SPECIFICATIONS'
Date N ]
- Punching | Grephic [
Program Instruction Punch
Programmer
g
3|space| :Skip Output Indicators - —__E-
g Zero Balances
s | z Commas | ™ print | "
Line Filename o8 Field Name =| End s Yes Yes
E % And And = Positon ‘: Yes No
g K| . HE [ No Yes
Tlelel=] & = s|E 5
= Zl21218) €] € |3 5 S S| output | No No
3 gls|al<] & | < |2 z z 2|E| Recora |3
2 =l S | v Constan
&5 a
3 4 5|67 8 9 101112 13 14]15]16{17]18]19 20{21 22]23]24)25|26 IIUNC&OS‘I32333‘35363738E§10114241““46474849505|5253545556
o[\ o RIEIPOR[T] | D
[ o clusiTWo
o3| Jo | TEMNO
ola o] D El SC
ofs| [o P dl ClE
olel {o |

* 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 sheet). If the name you enter on the Output-
Format sheet is not one previously used, the compiler won’t know what information
you’re 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-

Format sheet.

Field Location

To specify where you want fields placed in the output records, you make an entry in
columns 40-43 (End Position in Output Record). This entry must be the exact
position where the last character in a field should be placed in the output storage
area at the time the record is being created. The entry is easy to determine if you
use a Printer Spacing Chart or Record Layout Form: '
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PRINTED REPORTS

When your output is a printed report, additional entries are needed on the Output-Format
sheet 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.

I Spacing

Your field location entries (columns 40-43) control space between fields, but to
l control spaces between lines you code columns 17-18 (Space).

You can have the printer single, double, or triple space between lines by entering the
number 1, 2, or 3 in the appropriate columns. If you enter the number in Space Before
(column 17), the printer spaces before printing the line;if you enter the number in Space
After (column 18), the printer spaces after printing the line. You can enter numbers in
both columns 17-18 if you wish. As many as six spaces (three before printing and three
after) can be made between lines.
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Form X21-9090

IBM Printed in US.A.
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ole o
1{0 o

26

Skipping

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

Printer with Tapeless Carriage Control

The Skip entry for this type of printer can be any line number (1-112) on the
computer paper. (The standard 11-inch computer paper has 66 lines per page
when 6 lines are printed per inch.) A Skip entry in columns 19-20 indicates

the line to which the printer skips before it prints the next line:
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Date

Program

Form X21.9090
Printed in U.S.A.

Business Machines

RPG OUTPUT - FORMAT SPECIFICATIONS

Punching

12 7576 77 73 79 80

Graphic } Page D] ongrfm ) l

tnstruction | p ooy

Printer with Carriage Control Tape

space] :suip Output Indicators E—
é I I r = Commas Zer:oBParII:urt‘ces NoSign [ CR | = | X = slir:g;l:" glerling
. ; mEl ; | £ - gn
Line Filename % % ad A Field Name G 5::1(0“ a ;z: :::s ; /; i Y Ei’s‘l:i cait Position
g 9|8l © 81& i [ No Yes 3 c|L [z=zeo
[ clajelel o & (4 5 5 812 output |2 No No 4 D |m Suppress
§ g|s|8<| 8 | < |2 = z £ Z| Record 8
I - ‘;)3 w |5 " Constant or Edit Word
3‘5S73s10"12‘31415|5|718\920212223142525112!79303'32-33343535££E4041424“‘0““46474849502_522_515556575858605|62636‘6565676@69707!72737‘
o[1[ [olPIRIIMTIER! IH l
o2 Jo 5 |'IrikamsialcTi/omM REPORIT
013 o I
1 T T T
ofa o B
o)5] |° To print a heading on line 10, a Skip specification of 10 in columns
o8] 1° 19-20 must be made. When this instruction is executed, the printer
oL le skips to line 10 and prints the heading.
08 o]
ol9 o]

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.

The Skip entry for this type of printer is the channel number punched in the
carriage control tape. A channel-1 punch should indicate the first line to be
printed on a page; a channel-12 punch should indicate the last line to be
printed. Any of the other channels can be used for skipping by placing a punch
in the appropriate line of the tape. For example, if you have a 2-punch on

line 20 of the tape and specify 02 as the Skip entry, the printer will skip to

line 20 when the program issues the skip instruction.

To indicate the line where you want to skip, punch one of the channels 1-12
on the carriage tape. Then specify the channel in columns 19-20 if you want
the printer to skip before printing the line. Specify the channel in columns
21-22 if you want the printer to skip after printing the line:
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CARRIAGE CONTROL ANNAAANERNE
»Zoewsw O u s N~ 1(2[3|4{5|6]7|8|9|0|1[2(3|4[5{6|7|8|9|0
1 * H | 1Cus) WAME
2 \ 2 i
3 \ 3 l
4 | 4 !
5 \ s :
6 W D [ [XXXXIXX XXX XXX IXIXXIX
7 7 :
. ! s i
.
IBM International Business Machines Corporation Form X21-9090
Printed In U.S.A.
RPG OUTPUT - FORMAT SPECIFICATIONS
) . 12 7576 77 78 79 80
ol -
ate Punching | Graphic PageD:’ Program
Instruction Identification
Program Punch
\
o
zlspace] :Skip Qutput Indicators Edit Codes
) Zero Balances " =
[ 5 Commas | 2% e | NoSion | oR | - | X = famove —
. . — . Sign
Li Filename o Field Name End £ Yi Y 1 A |4 |Y= Date n
- £l And _And Positon | 1 ver No 2 |8 |k Field Edit Position
SEh 1 [1e 5|2 i @ No Yes 3 |c|L|z= 2
|3 g, g _§ 5 5 5 8|} output E No No 4 oM Suppress
glEld 1< < |z 2 z 2|%| Record |3
"|& i f@ e Constant or Edit Word
3 4 5|6]7 8 9 10111213 1415]16]14'18]19 20|21 22|23)24)25|26 |27|28) 293031 |32 33 34 35 36 37|38 a0 f40 41 42 434445 46 47 48 40 50 51 52 53 54 55 56 £7 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
ol1] olPRIIMTIER] W z
!
0|2 6| | CUSTWO'
o3 14| ' NAME!'
: D[ 04
US|TNO 6
0 WAME 3¢
]

Channel 1 indicates where the first line is to be
printed. Channel 4 indicates where the first
detail line is to be printed. These channels
must be specified as the Skip entries. The
printer will then skip to the specified channel
before it prints the line indicated.

o
AR

-
o

=)
@
ojo|o|oj0|O|0|O0}|0{O0O| O[O |O|O|O | FormType

FEEIERE

lllllIIIIIl||llllll||lll|llll|l|

Editing

Editing is a means of punctuating numeric fields by adding decimal points, commas,
and negative signs. It can also consist of suppressing leading zeros (in the number 00149,
00 are called leading zeros).

When a numeric field is read into storage, it contains no decimal point or commas;
when an unedited numeric field is printed, it appears exactly as it is in storage. A large
number printed without commas or decimals is hard to read. Furthermore, an unedited
field may not be meaningful when printed out because of the way the computer keeps
track of negative numbers.
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The computer uses the last digit in a numeric field to indicate sign (plus or minus). If
the field is minus, the computer combines a minus sign with the last digit. When a
negative number is printed out unedited, the combination of digit and sign appears as
aletter. For example, minus 6439 prints as 643R. On the other hand, a positive field
has no sign (a numeric field that does not have a negative sign is assumed to be positive).
A positive field, therefore, prints normally. Positive 6439 prints as 6439,

The compiler can provide instructions to edit in a number of ways. All you have to do is
enter an edit code in column 38 of the Output-Format sheet. Many codes are available,
each indicating a different type of editing. Figure 4 shows the codes and the editing done
for each. Figure 5 shows some examples of editing.

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

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 .00or0

4 Yes No Sign Yes Blanks

A Yes Yes CR Yes .000r0

B Yes Yes CR Yes Blanks

c Yes : CR Yes .00o0r 0

D Yes CR Yes Blanks

J Yes Yes - Yes .00 or 0

K Yes Yes - Yes Blanks

L Yes — Yes .00or 0

M Yes ' - Yes Blanks

X*

Y** : Yes

YAk ‘ Yes

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

** The Y code is used for date fields. It suppresses only the leftmost zero and puts
slashes in a three to six digit field according to the following pattern:
nn/n
nn/nn
nn/nn/n
nn/nn/nn
*** The Z code removes signs and suppresses zeros.

Figure 4. The edit codes shown in the first column are used in column 38 of the Output-Format sheet
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.
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Field Length

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

1 17,695.32 .02 .00 0 41.345

2 17,695.32 .02 41.345

3 17695.32 .02 .00 0 41.345

4 17695.32 .02 41.345

A 17,695.32 .02CR .00 0 41.345

B 17,695.32 .02CR 41.345

Cc 17695.32 .02CR .00 0 41.345

D 17695.32 .02CR 41.345

,J 17,695.32 .02- .00 0 41.345

K 17,695.32 02- 41.345

L 17695.32 .02- .00 0 41.345

M 17695.32 .02—- 41.345

X 1769532 oK 00 000 041345

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

z 1769532 2 - 41345

Figure 5. The table above shows the effect of editing on five different fields. It illustrates what will be
printed out by using each edit code on the fields.




Job 1: Printing A Simple Report Using The Three Basic Cycle Operations

‘ JOB DEFINITION i

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 punched in cards from information obtained from order forms received during the day.
To get the printed transaction report, you list the information from all input records on the
printed report.
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JOB REQUIREMENTS

Input:  Sales transaction file consisting of 96-column cards. The format of the input
rmmﬂﬂsmmmonmthmdmenme:

1 T23a s s 8] o[l nTre[ [ s[w6]nTie[15Teo]2i [22]73 o4 25 26 et oa os 30 [3t [a2[33 24135 [36]31 [36 [3s [0 ]t [42]43[as a5 46 47 Jag

Print
Print Line 1 H Print Lir
Tier 1 ) Tier 2
TRANSACTIN ITEM ITEM
Punch DescrRIPTION QuanTiTY| PRICE
]
t
v/
Program |1 [2]3]415]6]7]8]8 i0[n | 6[l]i5is[r]is]is 20 21 22]23]24]25]26]21] 28 29]30 31 [32 |33 [34[35]36 37 |38 [ 39]a0 [ /i [42[43]4a]as a6 47 48
Control
Card |
(4
two decimal positions
Output: A Transaction register printed on a 96-position printer:
07/23/70 423010 CHO01L BOX 100A FLUSH 10 4.90
07/23/70 412146 CH148 BREAKER 15A 100 .89
07/23/70 411116 1500 TWIN SOCKET B 500 1.12
07/24/70 503029 MOTOR 1/2 HP 60 CYC 2 146.78
07/24/70 317802 TERMINAL CLIP 1,00 5.12
07/24/70 326917 TERMINAL BAR 1,00 4,12
07/24/70 411121 1506 SOCKT ADAPT BRN 400 .19
07/24/70 41,2997 CH173 BREAKER 30A 60 1.15
07/24/70 413088 CH176 BREAKER 60A 40 1.15
07/24/70 411174 €151 SIL SWITCH BRN 200 1.16
07/24/70 413090 CHOO5 BR BOX 150A 10 4.98
07/24/70 718326 FC803 FUSE 15A 200 .32
e
\_—\
This Printer Spacing Chart shows how the report is formatted:
1 1y 1j21212|2|2]2|2(2)2|2|3]3(3]3]3]|3]|3|3|3[3]4]4|4|4|4|a|a|a]a|a|5]5|5]|5|5|5|5[5|5]|8|6|6|6|6|6i6|6|6|6|6|7{7|7|7|7|7|7|7|7|7 8 9]|9{9|9
0f1|2|3]4|56|7|8|9[0|1|2]3|4|5|6|7|8[9|0|V[2[3|a|5|6[7|8|9|0]|1|2|3|4|5|6|7|8|o|O|1|2|3]4|5|6|7|e[9[0]1]|2|3]|4|5|6|7|8]|9]|0|1|2|3|4|s|6|7|8]|9(0}1|2|3|a|5|6|7|8|0|0|1}2]3
1
2 1
3
4
5 X DO .
[
7 DATIE [ TE7 TIEM [ DIESCRIPTION]) (Rl T. C| &
s T Y /
tMB




JOB SPECIFICATIONS

v b v 0 W et

Form X21-9092

IBM International Business Machines Corporation
Printed in US.A.

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS
1 2 75 76 77 78 79 80
Date —L‘—AZ' o , A . Punching | Graphic Page Program WEITI—I__‘
womTransaction List insruction [
L.K. Hoffmann

2] serm File Description specifications describe the files used: one input and one output. -
H N The input file, consisting of 96-column transaction records, is given the name
e | §§':u? 318[Soeee 3; g ;: 'I-‘RANS.. I in column 15 indicates input file; P in column 16 indis:ates primary
,: Compile ? g Execute gg "’g “é g g file; 96 in columns 24-27 tells how long the records are. The device used to read
5 HE BIEI5|5I51° the file is a card reader (the exact code name you enter in columns 40-46 depends
3 4 slel7 s 9frolifi 13 1afssherhis]refzo upon your system). The output file is a printer. Filename is TRANSLST. The k2
oft] Iu [ ] | print line (record length) is 96 positions Ibng. -
Notice that entries have been made in columns 1-2 and 75-80 in the upper right-
p—— hand corner of each sheet. Page number (columns 1-2) along with line numbers 7]
[Freowaeter| (columns 3-5) help you keep your specifications in order. These numbers are w_
[“caotrie | punched in the source cards. Then, if the source cards get out of order, it is s
e Filename [ sauenc | easy to arrange them in proper sequence by the numbers in columns 1-5. Col- .
o Fierl  umns 75-80 identify your program, H—
H 2| 2|uf2]3| Len _Eﬂ Suring | 1
3 4 51617 8 9 1011 12 13 14 |15}16]17]18]19§20 21 22 23|24 25 26 27| 28|29 30| 31]32|33 34|35 36 37 38{39]40 41 42 43 44 45 46]47 43 49 50 51 525354'5_26_'_7585960& 62 63 64 65(66]67|68 69}70|71 72|73 74
2| [FirRAWS] [ | [/|P REIADlE
ols] [Fim AN, LIST !P!R'I ITE !
IBM International Business Machines Corporation :::.T.:.zn'g?:

RPG INPUT SPECIFICATIONS
Date _’[LQLY_L 2 _— 75 76 77 78 79 80
. I] c + . LZ < _'(_ Tur:chir:g Graphic Page ﬂE Program on Eaﬁl.
rogram nstruction Punch
b - K. HofFmann

Record Identification Codes . . Field
Field Location .
Indicators

1 2 3

Binary

Sterling
Sign
Zero | position
Plus [Minus|or
Blank

Line Filename Field Name

Position Position Position From To

Record ldentifying Indicator
or **
Packed/B

Form Type
Sequence
Number {1-N)
Option (Q)
Not (N)
C/z/D
Character
Not (N}
C/Z/D
Character
Not (N)
C/z/D
Character
Stacker Select
P=
Decimal Positions
Control Level {L1-L9)
Matching Fields or
Chaining Fields
Field Record Relation

2
*
3

21 22 23 24|25|26{27)28 29 30 31|32|33 35 36 37 383 j42 44 45 46 47|48 49 50 51|52|53 54 55 56 57 58|59 60 63 6465 66|67 68|69 70|71 72 73 74

IR NN N NN
1 | | bi#DATE
Input specifications describe the input records. The input file is 12 U 7;% NO
TY

o
2
8
3
2
&

7 8 9 1011 1213 1415 16

TRANS L]

T LR L L

3
3
3
0
8

—

- |-
@
@

13[ | BR [DESC

named first. The name entered must be the same as the name given

to the input file on the File Description sheet. Fields on the input 47 PRIICE
records are then described. Most of the information for describing
fields is 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 (alphameric or numeric). Any field to be used

in arithmetic operations or edited must be numeric. The output shows
that three fields are edited. Thus, three fields have an entry in column
52 to indicate numeric fields.

IIIII‘T—rrrTﬂ_ﬁ_I_I—Tﬂﬁ_ﬁ—mﬂ_ﬁﬂ’TTﬁ_ﬁﬂ—Tﬁll“llllll'lﬁill
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Form X21-9090

IBM International Business Machines Corporation
Printed in US.A.

RPG OUTPUT - FORMAT SPECIFICATIONS

‘ 12 7576 77 78 79 80
Date i P

ol w88 ST ]

T ; . Instruction Identification

Program r CT S Punch

L.K Ho{’fmann

Iy
5 Space| :Skip Output Indicators Edit Codes
g Commas | 26ro Balances | o, cR | - | X = Remove
2 | IS to Print © Sign Plus Sign Sterling
i gl¢ Field N End : Y Y T T A ]|y~ we Sign
Line Filename wlg ield Name =| En = es es = it
c[% And And E;' Positon | u Yes No 2 B | K Field Edit Position
HEE ® 21 in e No Yes 3 c L [2= zero
Zlalslz| s | &2 {4 5 3 81%] oueut |2 No No 4 D (M Suppress
8 % al<| & | < {2 z z £|5] Record |8
g 2 wim ] Constant or Edit Word
o.
3 4 5 7B910|l|7|3'4‘5|6|718|9202|2212324?526umm303|323334353637'38[}9404142434445!5474349505!5253545556575859606152636465665769697011727374
o[s] [o|[TIRAMSILISITID |
0|2 DATE | Y| | | 18
o I TEMNO 31|
ofs DESC Fld

olo
~

o
©

Output-Format specifications describe how an output record will look. The output

o
)
o|lo|o|ojO0|O0O|O|O|O|OC|O|O|O|O|O | FormType

o | & |w [N

file is named. D is entered in column 15 to indicate a detail line (one printed for
every card read). A 1in column 18 specifies single spacing. All fields to be printed

are now listed, one per line, starting one line below entries describing the entire line.
End Position, taken from the Printer Spacing Chart, is given for each field. Again,

according to the Printer Spacing Chart, three fields are to be edited: DATE needs
slashes (Y edit code), QTY must be zero suppressed (Z edit code), and PRICE must

cjo|(fo|ofoO

be zero suppressed and punctuated with decimals (edit code 3). Edit code 3 was
chosen for the PRICE field instead of edit code 2 because PRICE, being a 5-position
field with two decimals (xxx.xx), needs no commas.




Writing Specifications For Calculation Operations
Most jobs require some processing. In RPG II, processing can include calculating, com-
paring, moving, or changing data. In this discussion we’ll consider only calculating;
that is, adding, subtracting, multiplying, and dividing.

PROGRAM CYCLE OPERATIONS

When you specify a calculation operation, you are adding one more operation to the basic
program cycle: the detail calculation operation (see Figure 6).

START

Perform detail

Perform detail
calculations. i

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

Read a record.

Figure 6. 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.




The Calculation sheet is used to describe the operations you want performed. Information
needed includes the type of operation to be done, the field or constant to be used in the
calculation, and where the result of the calculation is to be placed. You fill out the
indicated columns:

IBM International Business Machines Corporation Form X21-9093
{ Printed in US.A.
RPG CALCULATION SPECIFICATIONS
T fo t. ) . 12 75 76 77 78 79 80
Date ype o peration Punching Graphic Pagem  Program
oy (ADD, SUB, MULT) Inswuction [porc
Programmer
Resulting
Indicators Indicators
. Arithmetic
| | F Plus | Minus | Zero
T : 8|z Co
i A And And . : . Field |=|Z mpare
tine [o § < n n Factor 1 Operation Factor 2 Result Field Length | €| & [ [Cow [Equat Comments
,:35‘. T3 1>2f<2|1=2
el& Els
ElEa [« - - 8ls Loakup
o ale 153 ° [=] &4
c18=12 = = Table {Factor 2) is
igh | Low Equal
3 4slely slolohilizliatislislielizlis 19 20 21 22 24 25 26 27]28 29 30 31 32|33 34 35 46 37 38 39 40 41 42|43 44 45 46 47 50 51s52{53 56 57158 59160 61 62 63 64 65 65 67 63 69 70 71 7273 74
of1] e |
0|2 c
o3| |c
ofaf |c
015 Cc |
o|6 [
017 c
ols| |c Data to Be Used Where to Put Result
olol [c in Operation and in What Form
1fof Jc to Leave It
11 c
112 Cc
113 |c
114 |c
115 c
c

ololelo

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

36




DESCRIBING TYPE OF OPERATION

To indicate the type of operation, you enter one of the following operation codes in
columns 28-32 on the Calculation sheet:

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

DIV (divide)

DESCRIBING DATA TO BE USED

After you have specified the type of operation, you must identify the data to be used.
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 columns 18-27 (Factor 1) and 33-42 (Factor 2).

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

500 Constant (actual data)
AMOUNT Name of a field containing data

Constants can be either numeric or alphameric, but for now we’ll discuss only numeric
constants. The rules for using numeric constants are as follows:

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

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

o The first character of the constant must be placed in the leftmost column of the
Factor field.

o Constants cannot contain blanks.
The contents of a field can change during execution of a program, but constants do not.

If you want to add, multiply, subtract, or divide the same number during every program
cycle, you can use a constant:

Resulting
Indicators

Arithmetic

Plus |Minus | Zero

Factor 1 Operation Factor 2 Result Field :iz::th § % Highcir:f'esqual Comn
3 g 1>2[1<2|1=2
| |
Add a constant 1 to CARDS at detail calculation
T ;’9 EENEBERE" 233' Mz T 35;-38 ”“"2 A 246" % " time, thus providing a count of the records processed.
Calculate the circumference of a circle by multi-
l MUILT) (3] (1415 cl1lRleluM < plying diameter by the constant 3.14159.
_~% Y M L DOZ EM | ~__ Convert a units quantity to a dozens quantity
} ! by dividing QTY by constant 12,
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To the compiler, a constant is like a field name. During compilation, the compiler

checks Factor 1 and Factor 2 far constants. If there are any, the compiler assigns a storage
location for the.constant and gives instructions to the computer to put the appropnate
constant in that location at the beginning of job execution.

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

ADD

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

SUBTRACT

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

Factor 1 Operation Factor 2 Result Field {

:ngsauasivaaaeaou4_2}43«45«:47-34

Factor 1 Operation Factor 2 Result Field :

aﬂ—'ﬁﬂ“ 44 45 46 47 daJO

20 21 22 23 24 25 &77{29 30 31 32|33

lIB 19 20 _1_22 iLi&mﬁaﬂ ZIB 19 2!; 3‘:5 36 233
Ml | ADD | AT [ oM U EpulcT 1IElF
T ToTAMT v o|TIAIL 1|FIF|

"
!

I
Either line adds the two amount

fields. The order of the fields makes

no difference in addition.

.QP o7 S
|

The order of subtract operations is
important. The bottom line would
not produce the desired result.

MULTIPLY

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

DIVIDE

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

Factor 1 Operation Factor 2 Result Field : Factor 1 Operation - Factor 2 Result Field IF.
7l18 19 alf;z: 24 ?_ZLN 28 29 20_31 22__3_34 36 3‘;3_7_3131 1 42143 44 45 48 47 _ti:_l 7&18 gggﬂ&za 26 FEH 30 ’SL!Z 3_&5&2_3_8_39 40 41 fzxd: 44 45 46 47 Qﬁ:‘
HolJRS | VL] [RATE S[PAlY) Rl V] ] (111 [DozlEeN
IRATEE LT [HoYIRS. SiPAlY 1 1V | Ry OZEN

|

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

The order of the fields in divide
operations is important. The bottom
line will not convert a units quantity
to dozens.

DESCRIBING THE RESULT FIELD

You must specify where you want the result of a calculation stored by naming that field
in columns 43-48 (Result Field). The name you enter in the Result Field can be the name
of a field already defined on the Input sheet or a new field.




You would need to name a new result field in these two situations:

No input field is available. When data is placed in a storage location, it destroys any
previous data in that location. Consequently, when-the result of a calculation is

stored in a result field, it destroys what was in that field. If you need all information

from the input record in detail output and also need a result field, you must name
a new field.

No input field is large enough. You cannot change the length of an input field

by specifying a field length on the Calculation sheet that is different than the one
you specified on the Input sheet. If you need a larger result field than any
available input field, you have to specify a new field and give it a different name

and length.

If you name a new field, you must specify field length (columns 49-51) and decimal

position (column 52) so the compiler can assign adequate storage for the new field:

Business Machines C¢

Internatioral Business Machines Corporation

RPG INPUT SPECIFICATIONS RPG INPUT SPECIFICATIONS
1 1
Date _
puee - . Punching Graphic Page |:[ e Punching Graphic Page |:|:
Program — Instruction 757 Program _ Instruction [0
Programmer _ Programmer .
ificati “fication Codes
ification Codes Field Location Field Location
3 > 3 z :
e -
T 3 2 T 5 g .
S u S
Line Filer $le 2| Field Name tine | Filen HE 5| Field Name
8 3 2
g 5| poston || [5(2|E| From To IS > 3| position || [5[2[%] From To |3
HIREE ] - E N HEE
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RPG CALCULATION SPECIFICATIONS RPG CALCULATION SPECIFICATIONS
Punching | Graphic Punching | Graphic
Instruction Punch Instruction Punch
Field £l: Field §
tel =1 H . iel =l
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Factor 1 Operation Factor 2 esult Field Length é : Factor 1 Operation Factor 2 Result Field Length é :
8 H ] .
ol: of.
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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 sheet. Field
length and decimal position entries are needed
so that the compiler can set aside a storage

area for this field.
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Result Field Length

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

999
99
1098

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

If this calculation would occur many times in your program, as in a running total, you
would probably need a result field length larger than 4. It is up to you to determine the
decimal positions 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 column 52, If the new field
contains no decimal positions, enter a zero. Remember, this entry indicates types

of field (numeric or alphameric) as well as decimal position. If the result field is not
specified as numeric by an entry in column 52, the compiler will not provide instructions
for the operation. "

Half-Adjusting Results (Rounding)

In RPG II, rounding results is called half-adjusting: when the number to the right of the
last numeral you want to keep is greater than 4, 1 is added to the last numeral. 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 column 53 of the Calculation
sheet on the same line as the field to be half-adjusted:

Resulting
Indicators
Arithmetic
Plus |Minus | Zero
Compare
High }Low |Equal
1>2(1<211=2

Indicators

and And Factor 1 Operation Factor 2 Result Field

Lookup
Table (Factor 2) is

High | Low |Equal
53|54 55|56 57|58 59|60 61 62 63 64

Decimal Positions
Half Adjust (H}

Not

Not

1112 [1314115[16[172§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
PRIlcld [ T 1T mul[t .19l

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

43 44 45 46 47 48|49 50 51

74.98 ~— Assumed value of PRICE.
x .06 =— Constant representing 6% discount rate.

4,4988 -«— Result which must be half-adjusted to 2 places.
1 —— 1 is added to 9 because 8 is greater than 4.

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



Job 2: Doing Simple Calculations

I JOB DEFINITION I

Print a report listing all sales transactions for a week. This report is similar to the report
created in Job 1. The only difference is the addition of the last column on the report
which is the extended cost per item. Extended cost (quantity sold times item price) is
not found on the input record and must, therefore, be calculated.

41



JOB REQUIREMENTS

Input: Sales transaction file consisting of 96-column cards. The format of the input
records is shown on this Record Layout Form:

1]2]34[s e[l e s wln]i]w[ulisTs]n]i]i [20]2Tee] 23 2s o5 s [2r eaToo 30 i [32 33 [4[3s o637 [se [as Jeo 41 [42]43]a4 a5 a6 [or
Print
Print Line 1 Print |
Tier 1 Tier 2
oJ )
. |TransacTioN ITEM Dese 1 oN QUANTITY| PRICE
Punch DA»TE NUMBER ES 1]
]
1
1/
Program [1[2[3]a]s]e[7 8 [sTo]nTtelm[ue]is[s6]r]i8]1s[20]2i]22]23]2a 25 26 2] 282030131 [32 33 [34] 35]36]37 [38]3s]40] /{42 [43]4a[a5 4647
Control /
Card /|
two decimal positions
Output: A Transaction register printed on a 96-position printer:
07/23/70 41,3010 CHOO1 BOX 100A FLUSH 10 4.90 49.00
07/23/70 41,2146 CHL48 BREAKER 15A 100 .89 89.00
07/23/70 411126 1500 TWIN SOCKET B 500 1.12 560.00
07/24/70 503029 MOTOR 1/2 HP 60 CYC 2 146.78 293.56
07/24/70 31,7802 TERMINAL CLIP . 100 5.12 512.00
07/24/70 326917 TERMINAL BAR 1,00 4.2 412.00
07/24/70 41,2997 CHL73 BREAKER 30A 60 1.15 68.00
07/24/70 411221 1506 SOCKT ADAPT BRN 400 .19 76.00
07/24/70 41,3088 CH176 BREAKER 60A 40 2.15 46,00
07/24/70 411174 €151 SIL SWITCH BRN 200 .16 232,00
07/24/70 41,3090 CHO05 BR BOX 150A 20 4,98 49.80
07/24/70 718326 FC803 FUSE 15A 200 .32 64,00
e M
This Printer Spacing Chart shows how the report is formatted:
1 I 1]v]|2)2]2]2]2 2|3]3|313|3(3]3|3|3|3[4]|4|4|4|a]|4|4|a]a ".;555535“““““117!rllr'l:uue""‘-uwvlv.
2|3[4|5|6[7|8[9[0]1 [2]3|4|3|6|7|8|3|0]1 [2{3[a|5]|6]|7]|8[9|0|1{2|3|4|5|6|7|8|9|0{2|2]3|4|5|6|7|8|9l0[1|2|3]4|5[6[7|8|9|0]1|2|3]4|5|6|7|8[o|o] |2}3]|5|6!7|8|9|0}1]2]:
1
2
3
4
5
6 . 0 .
7 J [
U CDATE] (LTIEM 5 {TEA qRIPTION JUAN 7! p ’ CEXTENDED | |
| ‘.- )
Silngle r e nesl.
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International Business Machines Corparation

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

o Transaction List

Punching | Graphic

Instruction

Punch

LaDopna K oFFmaur

Control Card Specifications

Page

Program

Form X21-9092
Printed in US.A,

75 76 77 78 79 80

AN

§ Sterling g Model 20 é
H . 3 glg
3 f2].] 12 3 o 1188 3|3
Core | 2] Core 2|2l .[Z2[8].|3[Number | € 5 o statA B8l 1= ®
tine | |Sizeto |3|S|sizero | f3|Z[E1E[S|E g|ot print | 2 <|8|E18] I
S| Compile | 3| & Execute 216 g ; é % &|Positions| 3} Address E-i Sl 5; ‘g‘ E
'E e ms‘éaesgg e tostart [F|31810]G|0 .
= 2 2 = ~ xI=|=)s o 4
5 2|3 31218151313 2|2 g HHEHEE The same files are used for Job 1. Therefore,
[re (=] p=} als == 2 2 818 @]~
4 . - - .
3 4 s|6|7 8 9i0]11]12 13 1a|ss|i6|t7]18]19]20] 21]22]23 24 25]26)27 25 29 30| 31]32|33]34 35| 36] the File Descl’lptlon entries are the same.
of [ I [T [ [T
T A g A W Y
File Description Specifications
File Type Mode of Processing File Addition/Unordered
N — Length of Key Field or Extent Exit Number of Tracks
File Designation of Record Address Field § for DAM for Cylinder Overflow
End of File Record Address Type > Name of Number of Extents
z
_ N Type of File o . Symbolic || Label Exit Tape
Line Filename Sequence Organization o Device DV e 3 Rewind
Fite Format or Additional Area g evice 3 Core Index =
o ile
8| ole g o | Overflow Indicator| ¢ Condition
> ol 2 ¥|5 S utug
€ 3|6 @] Block Record =|e Key Field [ & Continuation Lines 5 ES —
£ olg|, g 2| tength | Length % gle Starting [ - & < 3
& - - tLocation K Option ntry )
3l567991011‘213‘4|5|6|7IB|9202|22232415262728’29303!3233343535373%3940"4743444546‘1484950515253545555575355606|62535455666768697U7|72737‘
olz| [F|TIRA nr A
o|s| |+[7IRIANSILS (4 RINT
ofel el [T1] EEREREN
IBM Internstionsl Business Machines Corporation Form X21-9084
f Printed in US.A.
RPG INPUT SPECIFICATIONS
[//0/7/ 12 75 76 77 78 79 80
Date L~ — ° ~ ° [
. . Punching Graphic Paﬂ’ rograr‘n N Ll s o
Program _ ra' < Instruction Punch =
Programmer L‘ a M n
Record Identification Codes f
§ Field Location Hed s
2 ! 2 3 z 5 s
2. £ " 205 %
) ARES ~ @ H . 2 |gg| & Sterling
Line | Filename 2| |E5 Ele %| FieldName | 5 |235| ® Sign
|3 3| 3 . % " 5 . (318 4 & | 8 Zero ) position
& E < b=t Position = £ Position | 2 Position s g pid £1 From To = Z |22 & Plus |Minus|or
£ 2181 B 219|¢ Zlo|8 Zlofgi2|e £ 25| = Blank
5 §12) 8 5|53 FNB ANEERN g RN
I 3 (26 & 2o 2{c|6 2|5|6]G]a o S |26] i
3 4 5|6|7 8 9 1011 12 13 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]|a3|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] [1|]TRANIS |
oz It 1 | | eidDATE
o|3} [1 1 Al HITE
ol 3 |3 Es
ol
ol ToQTY
LF Input specifications are the same as for Job 1 3 4212PR1ICIE
10 because the same input file is used.
ot
ofe
b—+— -
1o 1
1] |1
12| [1
13| (1
1]a} |1
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Form X21-9093

IBM ¢ Bm,"m Mechines ‘ Printed in US.A.
RPG CALCULATION SPECIFICATIONS

Date L/Lo__éz__/ Punchi Graphic

T 10 tnstruction [ 5o

Program, S

LADoNNA HoEFMANN

75 76 77 78 79 80

Resulting
Indicators Indicators
Arithmetic
- e Plus [Minus | Zero
i 3% And  And Factor 1 Operati Factor 2 Result Fielg |1e1d [SIE] _ Compare Comment
Line 8 5 5‘ actor peration actor esu 1€l Length & g High [Low |Equal mments
% o §§1>21<21=2
§ ﬁ ; - - - i Lookup
o k=3
<l 2 = z° z° arF Table (Factor 2) is
Equal
3 4 5|67 8| 910[11]|12[13]14}15[16 33 34 35 36 37 38 39 40 41 42]43 44 45 46 47 48]43 50 61]52153 58 59160 61 62 63 64 65 66 67 63 69 70 71 72 73 74
T PIRUICE | [ [ [EXTClsT [ 7 NENEEN
ol2| |c | lllllilllllflllllIIITIIITT|I|
il i This specification tells the computer what calculation to perform. QTY must be multiplied
0|4 c . . .
NARAE by PRICE. QTY and PRICE are fields from the input record and are described on the Input
AREE sheet. Notice, however, that a new field, EXTCST, is created to hold the result. We needed

a new result field because we could not use one of the fields described on the Input sheet.
If we had used one of them, we would lose information needed for printing the detail line.

Any new field must be defined by describing field name, field length, and decimal positions.
We chose the name EXTCST. Any valid name could be used. According to the Printer

Spacing Chart, the EXTCST field is 7 positions long with two decimal positions. We, there-
fore, used these figures when defining field length and decimal positions.

olo|jlo|jlojo|ojo oo

1 Lol I O S
L L A L L O O L O A

Ll Yy N Yy e 8 I S T Y |

T O T T B |
LIS B e p

.

Form X21-9090

IBM International Business Machines Corporation
Printed in U.S.A.

/! RPG  OUTPUT - FORMAT SPECIFICATIONS
Date //0/7/ 7576 77 78 79 80

12
Punching | Graphic Page Program EII STEO

Program TRA'NSAC J ,ON L-l ST Instruction Punch
posmner L & DONNA Ho FEMANN
c
:g Space|  : Skip Output Indicators Edit Codes
5
s I I = Commas | Zero Batances | o gign | cR | - | X = Remove Sterting
. . o2 L N H _ Sign
Line . Filename 2l R Field Name & s::m & Yes Yes las Yoo Position
g 218 ® Bl2] in 3 No Yes 3 c|L [Z= Zeo
- SlalsE] 2| & | 5 o 31| outpur |2 No No 4. DM Suppress
£ EHARARAE 312 2|E Recora |$
= = (E; u la v Constant or Edit Word
3-4 5|6 7B9IO‘II12131415|B|7|8'9202|2223242526272ﬁ29303|32333435363738*@404142‘3“454547‘48495025253545556575859605'52635‘6566615869707!727374
ol1] [o|TIRANIS|LISTID
ol2| Jo DATE| | |Y] 3
o] Jo I[TEMNO 1
ofa| [0 EISIC
ols| o RTY 1 1o
ols| [o PRICE| |3 79
oy e EXITCSTL 7
0]8 o] T
] . . . .
o This Output-Format sheet differs from the one in Job 1 by only one entry.
110 (o] . .y m . . .
The field EXTCST was added because it is to be included in the output line.
111 o . . . . . .
s EXTCST is to be edited with decimal points. Thus, we use edit code 1.
143 o]
114 o
1|5 o
o
o]
0
[o}
o]




Writing Specifications For Indicators

So far you’ve learned how to use an RPG II program cycle for producing simple repofts,
However, actual business reports would be more complex. They would inchide more
information, have page and column headings, and probably includc shtatals and final
totals,

A report like that shown in Figure 7 would require printing four different 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 sheets. To the object program, indicators are like switches, located
in the computer. They mean one thing when on; another when off. You can use
several types of indicators; each type signals something different. ‘

You must know which program cycle operations are done when indicators are used
because it is the only way you can use indicators correctly. In this section, indicators
are discussed one at a time. You will learn when to use indicators, how to specify
them, and which program cycle operations are associated with each.

TRANSACTION REGISTER
TRANSACTION ITEM DESCRIPTION QUANTITY UNIT EXTENDED
DATE NO COST COST

07/23/70 413010 CHOOl BOX L00A FLUSH .10 4.90 49.00
41,2146 CH143 BREAKER 15A 100 .89 89.00

411116 1500 TWIN SOCKET B 500 - 1..2 560,00

698.00

07/24/70 503029 MOTOR 1/2 HP 60 CYC 2 146.78 293.56
317802 TERMINAL CLIP 100 5.12 512.00

326917 TERMINAL BAR 100 4.12 412.00

411121 1506 SOCKET ADAPT BRN 400 .19 76.00

412997 CHL73 BREAKER 30A 60 1.15 68.00

41,3088 CH176 BREAKER 60A 40 1.15 46.00

411174 C151 SIL SWITCH BRN 200 1.16 232.00

413090 CHOO05 BR BOX 150A ’ 10 4.98 49.80

718326 FC803 FUSE 15A 200 32 64.00

~——— : 1,753.36 '

Figure 7. This report is similar to those shown before, but note the addition of headings and totals.

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
totals in the same program. The control level indicators tell the program two things:

1.  When totals should be calculated.

2. Which calculations and output operations are total operations.
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Form X21-9094
Printed in US.A.

RPG CALCULATION SPECIFIC

1.2 75 76 77 78 79 80
Date
Punching Page
Program Instruction
P
g Record ldentification Codes Field
5 Indicators
2 ! 2 g 3 §
e 2 " s | &
2. o) =
: AR B sl 3 |gal 2 Sterling
Line « Filename EHIRER B §| Field Name E s @ 2 Sign
A= = |3 el g ero | position
= 3 HE =| |&| posion || % | &2 % B 2 |g2| & Minus| or
€ e9§ EHHE Ziole Zlefg[2|e £ 2 l5c| = Blank
5 i 5 |8| & 5|82 5 5|8 3 g 185 3
g 2|8| & 2|5l8 3[5(6 3(5)5/5[ & 8 (25| &
3 4 5)6f7 8 9 1011 1213 1415 16[17]1819 2021 22 23 24|25[26|27| 28 29 30 3132 3 a2 53 54 55 56 57 5859 60 67 68[69 70|71 72 73 74
of1| |1
0l2 1
ofsl |1 R
IBM Form X21-9093
s Printed in US.A,

RPG OUTPUT - F

SPECIFICATIONS

12 75 76 77 78 79 80
Date _Punching Page D:l
Instruction
Program. R
Resulting
Indicators Indicators
Arithmetic
K] Plus |Minus| Zero
g 2z Compare
56 =
i T And And 0 zl=
Line |o i Factor 1 Operation &z Tow [Equal Comments
S e |3 1<2|1=2
g1£3 HE
c - - 3
(s 2|2 2 ZS &le Lookup
Table (Factor 2) is
igh | Low |Equal
3 4 5]s 8|9 l10/11(12]13|14]1516/17)18 19 20 21 22 23 24 25 26 27{28 29 30 31 3233 34 35 36 37 38 39 40 41 42)43 44 45 45 47 _48]a9 50 5152 55/56 57[58 59 {60 66 67 68 69 70 71 72 73 74
HEEEEE 1 ] ] . T 1 ]
o1 c
0|2 c
IBM siness Machines Corporation Form X21-8090
Printed in U.S.A.
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Control level indicators are specified at @ to tell the computer when total
operations are to be done. They are used at @ and @ to tell which opera-
tions are total operations.

12 7576 77 78 79 80
Date
Punching Page [D
Program Instruction
[
3 Space Output Indicators Edit Codes
g No Sign | CR
.§ E Plus Sign 2:;: ing
Line Filename I & 1 Al
Els And  And g B L Flo Edit Position
& s|% . g|2 ] 3 |c|¢
[ Z(3)8|s| | & (- o - 3(< 3 4 D |M Suppress
£ HHBEAERH 5 5 3
£ glslalef & ) < |2 2 2 z|E K]
i - g i @ u Constant or Edit Word
9
3 4 5|67 8 9 10111213 14fislie]17]18 23|24 | 25{28 2930131 }32 33 34 35 36 373830 44 48 49 50 1 52 53 64 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70|71 72 73 74
of1 [o]
0f2 o
alal ln T

An input field specified on the Input sheet determines when totals should be calculated
and printed. This input field is called a control field, Whenever the contents of the
control field changes, a control break occurs. A control break turns on the control level
indicator assigned to the control field, then all calculation and output operations

(total operations) conditioned by the same control level indicator are done.




Program Cycle Operations

Figure 8 shows the program cycle operations associated with control level indicators. The
computer can do calculations and output operations at two different times in one cycle:
at detail time and at total time, Total operations are not done in every cycle; they are
done during the cycle in which the control field changes.

After a record is read, the program determines whether the control field in the
record just read is different than the control field in the previous record. If it
is, a control break occurs and the control level indicator you specified is set on.
When the indicator is on, it means that all records in the control group have
been read and total operations can be performed. Control level indicators are
then set off before the next record is read.

START

Perform detail
output operations,

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

Set off control level indicators.

Read a record.

Perform total output operations.

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

Figure 8. Program Cycle Operations for the Control Level Indicators
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Detail operations for the record that caused the control break are done only after total
operations for previous records. If the record that caused the control break was processed
before the total operations were done, 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 Il Specifications

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

Business Machines i Form X21-9094
Printed in US.A.

i INPUT SPECIFICATIONS )
12 75 76 77 78 79 80

Program
. Page
F] Graphic 9 D] Identification

°" | punch

ation Codes ) . Field i
Field Location Indi N . g . .
3 z 5 g | |ndicators L1, assigned on the same specification line
B H . i3, & Sterting as the date field, tells the computer to use
gle 3 iel ame T (23| ® Sign .
5| posvon |2 [5[3[E] From | To |E 3 15EE 8 | o i 2 | Positon DATE as the control field.

glo|8 33?%3 k 3|55 % Blank

85|68 5(5]5|3|4 H s |28 &

1233|3435 36 37 38)39|40|41]|42|43 |44 45 46 47|48 49 50 51|52|53 54 55 56 57 58|59 6061 62)63 64]65 66|67 68|69 70|71 72 73 74

1 ! DATE | L1

To specify which operations are total operations, you assign the same control level
indicator in columns 7-8 on the Calculation sheet and in columns 24-25, 27-28, or
30-31 on the Qutput-Format sheet: ‘
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Business Machines C
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RPG CALCULATION SPECIFICATIONS

75 76 77 78 79 80
Date N ) Program
Punchmg Graphic Identification
Program Instruction Punch
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5 Field Location \ jeld
5 2 3 - . < ndicators
£ & E] 2
E < o s | 5
REES N s . 3 lag| @ Sterling
Line HREE gl 3 Field Name H s3] B 2 Sign
@ ol P 2 @ .
g = 3 . . 3|8 o wl 8 . €ro | Position
5 5|S[2 | position || 15| rosion || |B| position [S1 [E|%[Z] From To |3 2 12e| & |Pus [Minus
€ HEN ] Zla|s EHEEL £ g5l = Blank
5 HEE: 5|82 5[N] 2 HHER g HEHE
& Zjo| & Z|S|5 2(5(6 Z|S(5]ala Q SR E K
3 4aslel7 891011121314 18|19 20 [21 22 23 24{25{26[27| 28 29 30 31[32|33|34 }3s 36 37 38|a0]40[41]42|43[44 45 46 47]48 49 50 51{52|53 54 55 56 57 58 61 62(63 64|65 6567 68]69 70171 72 73 74
of1| |1 I I
ol2[ [ 1 @DATIE
ofs 33| | B3[7T0a
o]« 31| | 422 cals|T]
L
IBM International Business Machines Corparation Form X21-9093
! Printed in US.A.
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T T T T T T T T T T T T T T T T T T T T T T T A T T T TP T T T iV T T T T T

Date Punching Graphic ng’?‘:" .
Program Instruction Punch
Resulting
Indicators
Arithmetic
- 2 Plus [Minus | Zero
3 : k]
Line |q gg Factor 1 Operation Factor 2 Result Field i::r::th g Eg Highcalz‘; Svm Comments
,323. —E‘§1>21<212
E[Eals - - 15[ oo
c18=|2 2 2 °1F Table {Factor 2} is
. High | Low
3 4 5|6 8 |8|9202|2223242525272829303!323334353637383940“41434445464748495_0_5!525254555657 805167£_&65ﬁ£63697071727374
oft] [e RIT)Y MUlLIT] lelols EX[TclsiT] | 7i2lH T
°2] |c EXTICIS DD | DACST DACIST]
ERE plalclsiT A | |FltmclslT] (Incls|T) [118]
0|4 c
ols| [e Use a control level indicator in columns 7-8 to show that a total operation
ols| |c is to be done only when a control break occurs. The ADD operation in
o}7| |e line 03 is a total operation that will be done when L1 is on; that is, when
o|8) |¢ the DATE field changes.
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o ZIsts(sl 51 5 |. - - 21| output |3 No No 4. | DM Suppress

€ gls|21%| 2| % |2 2 2 2|5 Record |¥

& e|§ Sla “
3 4 5/6/7 8 9 10 11 12 13 1415 :’é 18[19 20}21 22 24]25]26 |27 | 28] 29|30 32 33 34 35 36 37{38 40 41 42 43 :al The T in CO‘Umn 15 indicates Wh|ch output
°1] [0 records are total records. Every total record
o2 |o TE [6 ..
e ATy 3 5 should also have a control level indicator
ARE closT |13 05 specified to tell the computer when to do
AR xITcls|Tl1 the operation. The output operation
ols] o L1 described in lines 06 and 07 is done only
of7] o AcisT 1 45 when L1 is on.
olsl o 1 _ -

| . e
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You can specify up to three different indicators on a line on the Output-Format sheet.
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 sheet can be used to condition an entire
output record or only certain fields in the output record:

@

Date

Program

Form X21.9090
Printed in U.S.A.

International Business Machines Corporation

RPG OUTPUT - FORMAT SPECIFICATIONS :
_ 12 7576 77 78 79 80

» [
runching | Grephic "“"[D o CTTTTT]

Instruction | p;nopy

Iy
_g Space| : Skip Output Indicators Edit Codes
i - N
. i 1 1. « q (oo b [ves [en |- P pms | e
Line Filename E b A Field Name g s:gmn a ¥§: x:s ; é é Y= gia:l; edit Position
& Sigl, ® HER @ No Yes 3 c|L|z= 2z
[ Ziglols| o | 8 1. - - 812| outpur :‘.’. No No 4 D |M Suppress
£ gslaizl 2218 | 12| |13 2[E] Recora [E
w = w§ w |@ [ Constant or Edit Word
3 4 -5|6|7 8 9 1011 12 13 14]15]16]17]18[19 20|21 22]23{24|25)26 |27]28)2930(31 |32 33 34 35 36 37|38 940‘1624354546‘7&4950%2%%&56575859605!626364556667536970“727374
o1 |o|Ol 7! D 1 |
0)2| [o 1) L3 DAT|E %
o3| o 1Y, B
04| [o oS|T] 5]
ofs| [0 gxriclsT1l | | 4
ols| |o T 2 1
o7 [ 1 csiT |1 45
of8 o !
ol9| [° A control level indicator specified on the same line as the field name
1 Lo} . . . N
2 @ indicates that the field should be written only when the control
1]1{ [0 . . . . . oge
S level indicator is on. However, a control level indicator specified on
112 ogs . . . .
e the same specification line as the line type entry in column 15 @
T o indicates that the entire line should be written when the control
5] o level indicator is on.
o]
o
o
o)
o]
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Using the Blank-After Specification

In RPG II, 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 column 39 of the Output-Format sheet.

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 column 39 for the total field. If you don’t place a B in column 39, the totals
for the second group of records would be added to the totals for the first group of
records.




Job 3: Using Control Level Indicators To Calculate And Print Totals

| JOB DEFINITION I

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 Jobs 1 and 2. All
items sold each day are listed. ltem number, item description, quantity sold, unit cost,
and extended cost (quantity times unit cost) are included for each item. The date is
printed only for the first transaction encountered that has a new date. The total sales
amount for a day is printed-after all transactions for that day have been recorded.
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JOB REQUIREMENTS

Input:  Sales transaction file consisting of 96-column cards. Cards are arranged in ascending
order by date. The format of the input records is shown on this Record Layout Form:

Tier 1 ' Tier 2
TRANSACTION ITEM ITEM UNIT
: ‘ QUANTIT]|
Punch | 'DATE  |NUMBER DESCRIPTION NeosT
: /
Program || [2)3]4[5 61718 9 01 r2[13]1415]16]17]1819[20]21(22]23|24125]26|27{28[29(30|31 32|33 |34|35/36)37 (38 39]40] /i [42[43]44]45]4s]a1 [Th
Control
Card : '

two decimal positions

Processing:

® Multiply quantity times unit cost to find extended cost.
o Find total of all item sales per day.

Output: A Transaction Register printed on a 96-position printer:

07/23/70 41,3010 CHOO1 BOX 100A FLUSH 10 4,90 49.00
412146 CHL43 BREAKER 15A 100 «89 89.00

411116 1500 TWIN SOCKET B 500 l.12 560,00

698.00

07/24/70 503029 MOTOR 1/2 HP 60 CYC 2 146.78 293.56
31,7802 TERMINAL CLIP 100 5.12 512.00

326917 TERMINAL BAR 100 4.12 412.00

411121 1506 SOCKT ADAPT BRN 400 .19 76.00

41,2997 CH173 BREAKER 30A 60 1.15 68.00

413088 CHL76 BREAKER 60A 40 1.15 46,00

411174 C151 SIL SWITCH BRN 200 1.16 232.00

413090 CHOO5 BR BOX 150A 10 4.98 49.80

718326 FC803 FUSE 15A 200 .32 64.00

1,753.36

This Printer Spacing Chart shows how the report is formatted:

mmn |1|1|1zzzzzz¢¢‘I‘,‘x-t\\\\'“‘““‘ "'ibﬁaLI Hrirjrjririziv|z|v|sje (9|9
He risielof1{2]3{4|sisl7i8{si0]1|2]|3]{4|5]6]|7|6|9|0}1|2|3|4|5i6]7]B]|9]|0]1]2]3}4|5|6]718]9]011]2i3|4]5{6|7|8]|9|0]r]2]3 r]e]9j0]r|2|3 718|910} 1]2|3
- v
2
3
4
5
[ x % . o
7 | \ r4x
s ATELTITTTE A_%‘b?/ friic7, 233704 (RUANTHITTYEY [(ClolsT] Adls 7
S 4 .
) )
. Thirial /)
EARLAZL=AFRYZERD A etla | NPAGES MLV
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JOB SPECIFICATIONS

A T 1O W R 7 SR T

International Business Machines Corporation ’ Form X21.9092
IBM N Printed in US.A.
/fIOfZ{ 12 75 76 77 78 79 80
Date i (A Pro
. . Punching Graphic Page LJE gram T s
Program 7 '- 0. /3 ’ Instruction Punch
vownnn Lo K_HOFPM1G0157
Control Card Specifications
- _
8| sterling g Model 20 ocel H
§ H | 20 ] a|2
g E] @ €
g 3 & & 3 5| § HH
MEIEN 5 4 g5 Slol | 8|8 - S
Core _EOore gv:.,:ngNumby_r_: 5 o anm-;:gNm = 3 et
N " " ElE)81Z € el k-1 K] HEIEAE 5 5= .
Line | JSizeto | 2]} Sizeto E1H g slefE 2 Of Print | 2 P § g[s E 151818 é al= 3 g : OO Refer to the specific System Reference Library manual for actual entries.
gCampilengxecute ﬁ&{n«:{-;,._;,‘n-‘.,h:sitiansfj Address 305322 A kit glolzlols
= b o mi‘s‘gEegg z| wsen |[S]z|212]|5[6]1215]5]E| E
€ 8l< HREEEREHEN ] MHEERNEBEEAR
5 2|8 ] e S B (e ST 1 £ £ HHEHEHEEHEER
- o3 of=s =l ] B EIEHE R EEM S
2 . .
3 a s5|6[7 8 9|10]11]12 13 1a]15|16|17]18|19f20] 21|22[23 24 25]26{27 28 29 30| 31]32]33[34[3536]37[3m|30f40ja1 No new entries are made on this sheet. 74
ot} Ju [ ] | 1]
File Description Specifications
File Type Mode of Processing File Addition/Unordered
y — Length of Key Field or Extent Exit Number of Tracks
File Designation of Record Address Field = for DAM for Cytinder Overflow
w
End of File Record Address Type = Name of Number of Extents
. g .
. ) Type of File 3 ) Symbolic || Label Exit Tape
Line Filename Sequence Organization 5 Device Dy ce 2 Rewind
File Format or Additional Area § evi 4 Core Index =
[=] e
gl ole 9 «|Overflow Indicator| £ Condition
> 9|e 2 ¥|5 2 ut-ug
€ 3|9 @] Block Record S| Key Field { § Continuation Lines 5 z
5 [SITd § 2] Length Length & gle Starting | % - 2 3
N * - - Location K Option Entry
4 5{6|7 8 9 1011121314 mﬂn 18]19]20 21 22 23)24 25 26 27| 2820 30|31[32|33 34|35 36 37 38)30]40 41 42 43 44 45 4647 48 49 50 51 s20s3|54 65 66 57 58 5960 61 62 63 64 6566 [67[68 69|70)71 72[13 74
° / RE
ois| IFRELOLT! | O PRI NTER
of4]| |
1
IBM ' ’ International Business Machines Corporation . Form X21-9094
Printed in US.A.
[/10{11 12 75 76 77 78 79 80
Date Program [y
: ; P
. ? ea; + Punching | Graphic age@ dentification |1 | S
Program [« e" Instruction Punch

; LK #fofEfmann

s Record Identification Codes . ) Fi
3 Field Location |e!d
B 1 2 3 - = < Indicators
c 5 > S
= c = k]
2. @ 2 REAE '
= W 4} 2 lsal & Sterling
. - o= e b = H <3 -
Line Filename =3 25 gle Z| Field Name g i ) 2 ign
- o . 2 <3 W ] ero itic
|3 = 3 5 =138 o« uw . Position
ks 5 el= Position |- g Position |=| [Z]| Position || |E[2|%| From To = 2 |22| & |Pus [Minusfor
€ <€ 2 2lg|e EEE EREE £ 2 |5E| = Blank
£ 5|E( 8 5|Nle 3|8| 2 HRNHER ] ESE| 2
& Z|51 & 2|55 216|6 2|5|6|a]a fa} S |26 &
3 4 5[6({7 8 9 1011 1213 1415 1617]18|19 20 [21 22 23 24|25( 262728 29 30 31[32{33[3435 36 37 38]39|40{41[42[43[44 45 46 47[48 49 50 51[52(53 54 55 56 57 58[59 60(61 62[63 64{65 66(67 68[69 70{71 72 73 74

ofi] il AIMS . ]
olz| |1 JATE | L1

(TEMMG
Ese
;
|
i

TY
0

04 T

Ly
o [ 1)

Input fields are described as before. In this job, totals must be
accumulated and printed. You know that totals must be printed
whenever a record with a different date field is read. The date
field determines when total operations should be done. The date
field is the control field and must be specified as such. This is
done by the L1 entry in columns 59-60.

S|T|

M [ [
BAIS RS

13 I
114 1
1|5 I
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Form X21-9093
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IBM Business Mochi Printed in U.S.A.
RPG CALCULATION SPECIFICATIONS - 75 76 77 78 19 80
oo 110/ 71 . panching | Graphic p,gc Pogam
Progeam C+ e M f r Instruction | "p
varammuwﬂ_‘&mgﬁ—
Resulting
Indicators Indicators
Arithmetic
- e PlusIMinus Zero
Line |o gf And And Factor 1 Operation Factor 2 Result Field E::d h g :?:j Highcolz :ms‘m, Comments
Sj—,’g ot 33| 1>2f1<2]1-2
£ §3 $ 3 8 H | BT
el = z Table (Factor 2} is
High | Low |Equal
3 4 5167 8 9'0"12!31‘151617181920122n£2525272829301I3233343535.’!73839404'42‘344454647l849Mslﬁlﬂﬁﬁﬁﬂlﬁmﬂggﬁgﬁ67ﬂﬁ7_'_ll_al
o[ | T U1l Icbls!T ExITiclsir] [ M2l [
o[z e ElXTICIST lapD | IDAlYTIOT YToT | B
0|3 c
ols| [c For each item, QTY must be multiplied by COST to get EXTCST (extended cost). To get
ols| |c the total of all sales made during the day, EXTCST is added to DAYTOT (the field used to
o8| |¢ accumulate daily sales total).
0|7 c
ol8 [
0|9 c
1{0 c
1]t c
112 Cc
13 c
114 c
IBM International Business Machines Corporation Form X21-5090
{ Printed in US.A.
RPG OUTPUT - FORMAT SPECIFICATIONS ' 2 1576 17 78 79 B
Date MLQLL/ Punching Graphic 1 Page@ Progr.arrn : R S
Program Tr +. H + Instruction | p -1 i ﬂﬁ
Programmer L K !’i o££ l!! Q ﬂ’l
E Space] :Skip Output Indicators Edit Codes
é = Commas | 2070 Batances | o gign R | - [ X = umont. Stering
Line Filename Mk Field Name a| End ;9: Yes Yes 1 A|J |Y=Dae if;.‘ﬁm
=% A and | Positon |u Yes No 2 8 [k Field Edit
& gge . 5| &l 2 No Yes 3 | cLlz= 2z
E gggg g g 2 zg § ‘2 % 2&:’; % No No 4 DM Suppress
8 Fl8 & (= i Constant or Edit Word
345678910"12‘3'4'515|7l81920112223242526umn.w3132333435&6_3738 40414243:4546474849505!5153545556575859605!52638465556768597011117374
o|1f lo qfo T
o2 lo L1 D E Y 3
ofa] o 1|ITE [o, 1
ofs o Esie @
ofs| | Q7Y | [ 13 []]74
ofs| |0 clolsi7| | I3[ | | 79|
o o ExTesiial | | 94
0]8 o
ofs] to T L1}
op | Y|Tor|1B| | R&
11 o} n
e Two different lines—detail and total—are needed for this report (note D and T in column 15).
T e The detail line is described first. According to the report, the' date field is to print only for
1]a] [o the first record in a new control group. We do this by conditioning the date field with the
1[s{ lo L1 indicator. The date will now print only when L1 is on; that is, for the first record in each
° control group. i
[¢]
° The total line, which contains only one field is described next. The entire line is conditioned
2 by L1 because it is a total line. The B in column 39 causes the DAYTOT field to be reset to -
[o] .
-zero before sales from the next group are added to it. If DAYTOT were never blanked out,
the totals of all days would be accumulated.




FIRST PAGE INDICATOR

The first page (1P) indicator is used on the Output-Format sheet 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:

Form X21-9090

IBM ! Business ; Printed in US.A.
RPG  OUTPUT - FORMAT SPECIFICATIONS
12 7576 77 78 79 80

Date . P
Punching Graphic Pagom eam I l I ,

Instruction | p,ncp

Program
£
Sk i r
é Space| ! Skip Output Indicators Edit Codes
5
2 Zero Balances " X = R
<] Commas : NoSign [ CR | - emove i
£ to Print A Plus Sign g:::‘lmg
Line Filename [T Field Name End ; Yes Yes 1 A [J]|Y= Dae Positi
. . sition
gls And  And =| positon | Yes No 2 B | K Field Edit
SR 2 212 i e No Yes 3 C | L |Z= Zero
31515l & | B |» o - 31| oupunt |B No No 4 DM Suppress
ol o« o - o o o ' x -
glSlo|«]| a < )z z z 21| Record 3
> -g -3 R -~ .
"l ul o u Constant or Edit Word
a.
7 8 9 10 11 12 13 14]15|16|17|18] 19 20|21 22]23|24[25}26 (27|28 20[30 |31 32 33 34 35 36 373830 ]40 41 42 43[44}4s 46 47 48 49 50 51 52 63 54 55 56 57 68 59 60 61 62 63 64 65 66 67 68 63 70|71 72 73 74

o

PRUNT | | H 6 | | 4P

@ |' [ TRANSAICTIION REG /|STER"

o|lole
NS

w
IS
o«
O|lo|o|0 |0 |o FormType

o
~

)
ofwim

ERE NS
ojojo|lo|lo]Jo|o|o|o|ojo|[o|lo|ofoO
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Program Cycle Operations

One operation in the program cycle is concerned with the 1P indicator (see Figure 9).
The 1P indicator is automatically set on at the beginning of every job, so the first
operation taken by the computer is to print any output record conditioned by 1P. After
this is done, the first record is read and the program cycle operations are executed in
order.

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

START

Perform heading
operations.
Perform detail

Perform detail
Iculations

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

Set off control
level indicators.

Read a record.

Perform total output operations.

Perform total
calculations.

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

-

Figure 9. The first operation in the first program cycle concerns output operations conditioned by the
first page (1P) indicator.



RPG II 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 columns 45-70 of the Output-Format sheet.
e Constants can contain either alphameric or numeric characters.

e Constants must be enclosed in single quotes

in column 45.)

. (The beginning quote is always entered

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

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

Which Constants Are Valid?

Edit Codes
h T Commas | Zer0 Balances | o gign | cp | - | X = glir;-g;n
Field Name =| End s Yes Yes 1 A | J |Y = Date
i g Positon { u Yes No 2 8 K Field Edit
818 in g No Yes 3 c |t |Z= Zeo
31| output |2 No No 4. | D |m Suppress
£{§| Record E
wiw )y Constant or Edit Word
1 3233343536373£L_9 4D 41 42 43|44]45 46 47 48 49 50 51 52 63 54 55 556 57 58 59 60 61 62 63 64 65 66 67 68 69 70
T
15 |'cldsTioMeER WUMBER'
S| INAME ' l
] ’ .
Co|s|T] 5 ['UMIT ClosiT i
T
15| |''DEPT. | MUMBE] |
¢ ] z [ |
4.3 ["DAI LT AWS CTI ONREG I STER
| | |

Valid constant.

Invalid constant. The constant must be preceded
by a quote in column 45.

Invalid constant. A field name cannot be specified
on the same line as a constant.

Invalid constant. The last character in the constant
must be followed by a quote.

Valid constant.

Valid constant. Although the constant is specified
correctly, it will be unreadable when printed
because no spaces were left between words.
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Headings too long to specify on one line of the Output-Format sheet 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 contain-
ing a maximum of 24 characters can be specified on one specification line. Since 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:

1)2|2]2|2|2|2|2|2|2]2|3|3|3|3]3|3|3|3 |3]3|4|#|4|4| || |4]a e |5]5|5|5]5]5]|3|5|5|5]e]|s|6 |6 |6 6|6lel6 6|7 7| 7|7 |7|7| 7} 7| 7| 7]8]6|8 9|9|o(o]ls
1|ofo]1|2[3|4|s|e|7[s]0]0]1]|2|3]|a|5]6]|7|8|9[0]1]|2[3|a|5]6|7|8[s]0)1]|2|3)4[5{6|7]8]9|0f1{2|3|4[5]6|7|8[9]0]1|2[3]4|3]6|7]8|s|0]1[2(3]4]|5]6}7|8]o[0]1]|2{3}4
olal) iyl T ITIRAMSIACITI DIV nEfgi_l STER
1
| | L1
I [l 11
r .
Edit Codes
Zero Balances ? -
3] Commas | ™o priny | Mo Sion | CR x- gli':;:;n Sterling
g Sign
\lame =| End £ Yes Yes 1 A|J |Y= Dae .
2| Positen S Yes No 2 B [ K Field Edit Position
BlE| i Q No Yes 3 clt [Z= 2Zeo
8 j Output E No No 4 D|Mm Suppress
£|8§| Recod |8 i
w | 1 Constant or Edit Word
o
35 36 37 BBE 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
[ '
@ |' DALY [FRAMSACTI oM IREG |
d |
74| |'SITER |
1 1 T l
<ip Qutput Indicators Edit Codes
Zero Balances - =
I I 3 Commas | ™ o print | NoSion | CR x S,Z’;‘g{;n Sterling
. 2 Sign
Field Name g| End s Yes Yes 1 A |J|Y= Date it
And And ‘E Positon 5 Yes No 2 B | K Fietd Edit Position
£12] in e No Yes 3 C L |Z= Zero
s ] H S|3| outeu |3 No No 4 DM Suppress
< |z = z =|§| Recora |8
i (o ] Constant or Edit Word
o
_22123 24125126 |27|28]2930 {31 |32 NF‘_E_GE_‘LW 40 41 42 43]44[45 46 47 48 49 50152 53 54 55 56 2259 60 61 62 63 64 €5 66 67 63 69 70|71 72 73 74
(] !
511 All LY
T
6/4 THQNSACTI ON, '
.
14 |"IR€q/s|TIER”
[T ]
g
E Space| . Skip Output Indicators Edit Codes
H
Bal ! -
3 = Commas | 2672 82a0es | NoSign | CR | - [ X = Remove Sterling
1= . E v PolusS|gn Sign
Line Filename [ k] Field Name [<|5| End 5 Yes Yes 1 Al = Date it
E[% And _And 2| Positon [¥ Yes No 2 |8 |k Field Edit Position
g 2)sle ® B1E| in [3 No Yes 3 C|L |Z= Zero
2 Z|3isls] 8| & |« . - 31Z| ouput |3 No No 4 DM Suppress
I3 gls (SI1E|] S | £ o 9 ) x pu * )
£ glflo|<| @ | < |2 2 z £|E| Recora |8
i ~ ;,5 w @ 1 Constant or Edit Word
o
3 4 5|/6|7 8 9 10 11 12 13 14]15|16{17|18 |9202|12|2324 25126 127/28]29]30(31 32333435363738?404142434445464748495051 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]| |o I I
[ !
of2f fo F4 PAILY TIRANVSACT]/ oM
[
03] |0 74 ngl STIER|’
alal Ta 1 T I I

Heading lines should be specified first on the Output-Format sheet. The best method is
to specify your record types in this order: heading, detail, and total.
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OVERFLOW INDICATORS

You use overflow indicators to:

Print headings on every page but the first page of a report (the 1P indicator allows

- headings to be printed on the first page).

2. Control where printing begins and ends on a page.

3. Advance forms from one page to the next (ptovided a skip specification is also used).
To understand how overflow indicators work, you must know how the concept of overflow
is defined in RPG II: :

® Overflow—Lines that remain to be printed after a page is full.

The last line to -
be printed on a

page is known as
the overflow line.

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

Overflow line—The last line to be printed on a page.

Overflow page—The new page to be printed when overflow occurs.

——
.
PASE 005y

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.
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Overflow can be handled automatically by the system or through specifications you write.
Note: This discussion assumes that.you are using standard, 66-line forms in the printer.

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

‘When overflow is handled automatically, heading lines can be printed on the first page if
1P is used. No instructions are provided, however, to print headings on overflow pages.
Any heading lines print whenever and wherever detail lines print.

When you don’t want overflow handled automatically, you can specify on coding sheets
how you want it handled, using overflow indicators:

File Description Specifications

File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or Extent Exit Number of Tracks
of Record Address Field § for DAM for Cylinder Overflow
End of File Record Address Type 3| Name of Number of Extents
Type of File Symboli D1 Label Exit Ta
i H Sequence < - ymbolic 2 pe
Line Filename o Organization o Device Device 2 Rewind
File Format or Additional Area g 4 Core Index =
a ile
g ofe g o] Overtlow Indicator| ¢ Condition
Cle < x|s kS X
E 3|9 o § Block Record SHe Key Field | § Continuation Lines 5 g viug_ |
5 o|é Length Length & £la Starti X <
S 2l jw] <] 3 2= LD‘;L?:" o K Option Entry < &
3 4 5]6|7 8 9 1011 12 1314 {15[16|17]18]19[20 21 22 23|24 25 26 27)28)29 30{31]32] 35 36 37 38[39]40 41 42 43 44 45 46|47 48 49 50 51 52|53]54 65 66 57 58 59)60 61 62 63 64 6566 67]68 69[70]71 7273 74
of2| |F ; I
o3 |F PRINTE,
0|4 F
0|5 F
0|6 F
6|7 F
F
E
IBM International Business Machines Corporation Form X21-9090
Printed in US.A.
12 7576 77 78 73 80
Date N
Punching Graphic Page Progr‘ar.n )
Instruction Identification
Program Punch
.
g
i . r i r
% Space|  : Skip Output Indicators Edit Codes
Zero Balances . =
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Assign an overflow indicator to the printer at @ , then use it on the Output-Format
sheet at (2) to show which operations must be done when overflow occurs.
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Program Cycle Operations
Figure 10 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 10, overflow indicators can be set on at one of
two times: at detail time when a detail record prints on the overflow line or at total time
when a total record prints on the overflow line. Notice that the only time a check is made
to see if the overflow indicator is on is right after total output. If the overflow indicator .
is on, overflow operations are done in this order:

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

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

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

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

Perform heading
; operations.
Perform detail
output operations.

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

Perform detail
calculations.

ocessing area.

Set off control
level indicators.

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

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

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

Figure 10. Program Cycle Operations for Overflow Indicators
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RPG |l Specifications

There are eight overflow indicators: OA through OG and OV. You can enter any one
of these indicators in columns 33-34 on the File Description sheet. 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 sheet, you must
specify the same indicator on the Output-Format sheet. This specifies what you want
done when overflow occurs.

Besides specifying the overflow indicator, you must also specify that forms should
advance. You do this by placing a skip specification in columns 19-20 on the OQutput-
Format sheet:

Form X21-9030
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The skip specification should be made on the first line you want printed on
the page (usually a heading line). If your printer has a tapeless carriage, the
Skip entry is the line number of the beginning line (usually 6). If your printer
has a carriage control tape, the Skip entry should be the channel number in
the tape that indicates the first printed line on a page.

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 over-

flow 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
aline on the same page causes the overflow indicator to turn on. Figure 11 shows an
example of spacing after printing.
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o Assume, for example, the overflow line for a job is line 60. Assume also that
0 - - . . .
1o s the detail line specified prints on line 59. Printing the detail line does not cause
1T 1o the overflow indicator to be turned on. However, this detail specification allows
2l lo for two spaces. Spacing two lines moves line 61 into printing position. The
1]3f o overflow line (line 60) has been passed so the overflow indicator is turned on.
14 [o]
115 o
o
o
[¢]
o
o

Figure 11. Spacing after Printing
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Using Overflow and 1P Indicators Together

at the same time.

OR relationship:

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

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

H

International Business Machines Corporation

RPG OUTPUT - FORMAT SPECIFICATIONS

Form X21-9090
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If a record can be written when either one of two conditions exists, place the conditioning
indicator in an OR relationship. Specify the indicator signaling one condition (1P in this
case) on the same line as the line type. Place the indicator signaling the other condition
(OV in this case) on the following line with the word OR in columns 14-15. Then specify

fields and constants to be included in the record in the normal way. In this example, headings

will print when either 1P or OV ison.

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

LAST RECORD (LR) INDICATOR

is to take place.

must be done after all input records are processed.
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The last record (LR) indicator is associated with end-of-job procedures. The program
uses LR to indicate that the last data record has been read and that end-of-job processing

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




Program Cycle Operations

Figure 12 shows the operations in the program cycle associated with the last record
indicator. RPG II is set up so that it uses an end-of-file record containing some identifying
information to indicate end of the data file. For example, card devices use a card with

[* (slash, asterisk) in columns 1 and 2 to indicate end of file.

Whenever a record is read, the program checks to see if the record is the end-of-file record.
If it is, the program sets on all control level indicators L1-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-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
calculations

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

Set off control
level indicators

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

Read a record.

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

indicators and go perform
total calculations.

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

Perform total
calculations.

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

Figure 12. Program Cycle Operations for Last Record (LR) Indicator




RPG 1l Specifications

The LR indicator is specified by an LR on the Calculation sheet or Output-Format sheet.
This entry specifies which operations are to be done after the last record is processed:
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IBM International Business Machines Corporation Farm X21-9093
" Printed in US.A.
. 12 75 76 77 78 79 80
Date Punching Graphic Pagel:l] Progr_ar_n !
Program. Instruction Punch
Resulting
Indicators Indicators
Arithmetic
3 e Plus IMinusI Zero
o« N 21T
T2 Ad o And Factor 1 Operati Factor 2 Result Field |/ 1/d [g|Sf _Comeare
Line t g acto peration act esult Field Length "_‘.O 5[ igh [ Low [Eaual Comments
Flza 513[1>71<2|1=2
ElEals i
8212| | |2] | |2 8| [ Lookw
Table (Factor 2) is
High | Low |Equal
3 45 11]32 13 |14]15(16}1718 19 20 21 22 23 24 25 26 2728 20 30 31 32)33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 48}49 60 51[s52|53[54 55|56 67[58 5960 61 62 63 64 65 66 67 63 69 70 71 72 73 74
[T T iR
ol2| |c N 1
ol3| fc 4
ola| |c
0|5 c
IBM International Business Machines Corporation Form X21-9090
1 : Printed in US.A.
12 7576 77 78 79 80
Date -
Punching | Graphic Pagel]] Program I
Program Instruction Punch
g
:g Space| :Skip Qutput Indicators r Edit Codes
5
-3 Zero Balances " - | x = R
2 > Commas to Print No Sign | CR Plzf:g}’;" Sterling
i i tm B " 2 Sign
Line Filename als Field Name End £ Yes Yes 1 A |J|Y= Dat o
£l And And | - Positon h Yes No 2 B (K Field Edit Position
& al%|, ® glE @ No Yes 3 c|L|z=zeo
= Zialslsl 8 | &5 |« - " 212l oupu |3 No No 4 D{m Suppress
€ zl:[5lE] 21 £ |2 ] ] M 3
£ Sloj<| o | < |2 z z £|§| Record &
5 =1 s|= & .
* 2 = - ¥ Constant or Edit Word
3 4 516]|7 8 9 10 1% 12 13 1415)16]17|18]19 20]21 2223 38 {39 140 41 42 43[44{45 45 47 48 49 50 51 52 53 54 55 56 57 53 59 60 61 62 63 64 65 66 67 68 63 70[71 72 73 74
o1 |o 2 S
0|2| |o \
0l3 o}
ola| |o
0|5 o

done after the last record is processed. The LR indicator is specified at @ to tell the
computer which output operations are to be done after the last record is processed.



Job 4: Using First Page, Overflow, And Last Record Indicator To Print Headings And To

‘ JOB DEFINITION I

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

The report title and column headings are printed on every page of the report. All items sold
each day are listed. I1tem number, item description, quantity sold, unit cost, and extended
cost 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.

I JOB REQUIREMENTS I

Input: Sales transaction file consisting of 96-column cards. Cards are arranged in
ascending order by date. The format of the input records is shown on this
Record Layout Form:

(T2]3]a]s e8] oTw]nlie]sre]15] 6] ia]ro [20]erTer] 23 a4 To5 6Tt 8 oo 30 [at [32]33 2435 [36]31 [38 30 40 [ar [42]a3]a4]4s 46 a7 a8 e
Print ‘ E
Print Line 1 ! Print Line !
Tier 1 Tier 2
1T
TRANSACTION |TEM ITEM UN
IQUANTIT
Punch | DATE NUMBER DESCRIPTION EQ ANTITY| cosT
! |
i I
: \
Program [ T2[3]a]s e |1 89 io]nTiz]aie]isJrerr 8o [20]2r 2223 24 25]26]21] 28] 2930 31 [32[33[34] 36]36 [37 [38] 39]40 [ ai\a2[43]44]as5 4647 48 Jas
Control E
Card l\

two decimal positions

Processing:

® Multiply quantity times unit cost to find extended cost.
® Accumulate extended cost to find total item sales per day.
® Accumulate total daily sales to find total weekly sales.

tals
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Output: A Transaction Register printed on a 96-position printer:

TRANSACTION ITEM
DATE NO
07/23/70 413010

412146
411116
07/24/70 503020
327802

TRANSACTION REGISTER

DESCRIPTION QUANTITY UNIT

COST

CHOOL BOX 1L00A FLUSH 10 4.90
CH143 BREAKER 15A 100 .89
1500 TWIN SOCKET B 500 1.2
MOTOR 1/2 HP 60 CYC 2 146,78
TERMINAL CLIP 100 5.12

EXTENDED
COST

49.00
89.00
560.00
698.00

293.56
512.00

326013 TERMINAL BAR 100

07/27/70 321071 2-SPEED SAW 1 28.44 28.44
325781 SATIN-CUT DADO SET 1 39.50 39.50
41,2146 CH143 BREAKER 154 50 .89 44,50
573022 6-VOLT POWER BATTERY 2 14,45 28.90
141,34
WEEKLY TOTAL 9,573.49
This Printer Spacing Chart shows how the report is formatted:
i
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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 e
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)
olojojo|o|lo|ojo|{o|olOoO|O|O0|O|O |o FormType

forms have advanced). Thus, each heading is conditioned by 1P and OV used in an OR —+

before forms will advance.

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

o|lo|Oo|C|0O
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relationship. Notice the first heading line has the skip specification. This must be made -

It is conditioned by LR. A constant is specified for this total record so the words 1
WEEKLY TOTAL will print as indicated on the Printer Spacing Chart.




RECORD IDENTIFYING INDICATORS

In the jobs discussed so far, we've assumed that all records in the input file were alike.
They didn’t 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.

In real jobs, it is unlikely that all data files would contain records of the same type. Files

most often contain many types of records with different fields and different information.

When using different record types in a job, you must have a way of telling the computer
what operations (calculations and output) you want done for each record read. Record
identifying indicators are used for this.
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Program Cycle Operations

Figure 13 shows program cycle operations associated with record identifying indicators.
A record identifying indicator is set on right after a record is read and is set off before
the next record is read.

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

START

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
beginni f le into processing area.

Set off control
level indicators.

Set off record identifying
indicators.

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

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

Perform total output operations.
- 1f overflow line has been reached,

Read a record.

Last record? Yes, set on
control level and LR
indicators and go perform
total calculations,

set on overflow indicator. Set on record

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

Perform total
lations.

Figure 13. Program Cycle Operations for Record Identifying Indicators

identifying indicator.



RPG 11 Specifications

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

IBM International Business Machines Carporation : : Form X21-9034
i Printed in US.A.
12 75 76 77 78 79 80
Date Program
. . Page 5
Punching | Graphic ¢ m Identification
Program Instruction Punch
P
5 Record Identification Codes . i X Field
5 Field Location indi
3 1 2 3 - _ < ndicators
g g E s
z 5 e Zls | 3
. ;;:zh . T 5 X 2183 & Sterling
Line Filename Z k=81 gla =1 Field Name 3 |23 ® Sign
g =ls| & N < Lals & 3 |Lil g Zero | position
kS g1z T 2 Position [~ E| Position || |E] Position [ g 21%| From To = — |22| & |Pus |mi
€ ERTIEN Zlol8 Zle|E HIHEN £ 2(5gl = Blank
5 al 8 s|Nls «IN| s HNEHEHD Eles|l 3
& g 2|8 & 21515 25|18 2|5(515(& 3 8 |%5| &
3 4 5[6|7 8 91011 1213 1afis 16[17]18|19 2021 22 23 2425{26(27]28 29 30 31(32|33[34 {35 36 37 383040 (41{a243|44 45 46 47[48 49 50 51{52]53 54 55 56 57 63{59 60]61 6263 64)65 66(67 €8)69 70]71 72 73 74
o1 1
02 1
03 1
T [ LI
IBM International Business Machines Carporation Form X21-9093
Printed in US.A.
12 75 76 .77 78 79 80
Date — . Punching Graphic Pﬂge[D P'Dg',a{“ 5
Instruction
Program. Punch
P
. Resulting
Indicators indicators
Arithmetic
- 2 Plus |Minus | Zero
o . ol
- =T Compare
39 And  And ; E ; Field (=X
tine |y kL Factor 1 Operation actor 2 Result Field Length | & | & [Fah [Low [Eauai Comments
ol P H b < =2
Flsq 5|3} >21< 2
el& &=
£ - s
é 3 3_ g g g g K] Lookup
Table (Factor 2) is
High | Low |Equal
3 4 slel7 slolofinfi2|13]raf15(16[17]18 19 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 4849 50 51)52)53|54 55[56 57|58 5960 61 62 63 64 65 65 67 68 69 70 71 72 73 74
' [ T 1 1 1771 1]
o1 ri —
ol2 1T

Form X21-9030

IBM ional Business Machines i bdiiasnsind
RPG OUTPUT - FORMAT SPECIFICATIONS
12 - 7576 77 78 79 80

Date N [
[0 e TTIIT]
i Instruction Identification

Program Punch
Programmer
[
S ki i "
3 Spacef :Skip Output Indicators Edit Codes
g Commas | 2670 Balances | o o 1 o | - [ X = Remove
S I | . B | to Print 0 Slgf Plus Sign Sterling
. . ~1g B e Sign
Line Filename @ls Field Name ||| End £ Yes Yes 1 A [J|Y= Date o
8 @ - . Positi
NE And _ And 2l Positon |4 Yes No 2 |8 |k Field Edit osition
8 gﬁs\_ [ 212 in g No Yes 3 c L = Zero
[ S(B1SIEl S| & (5 P 5 S{1<) output |2 No No a. D |M Suppress
13 glsldl<] 8 | = |2 2 2 =1E R g
5 > 5 |5| Record |g i
& ~ 3 . w @ W Constant or Edit Word
o
3 4 5)6})7 8 9 10 11 12 13 14}15]16]17]18]19 20{21 22| 32 33 34 35 36 37{38 404142434445664748495025153545556575859606162636465666768697071727374
01 o / 3 -
o2 [¢]
-~ - LI T T

Assign a record identifying indicator (a 2-digit number from 01-99) to each record
at @, then use that same indicator to condition calculations at @ and output
operations at @ : which must be done for that record only. lIdentify each record
type by describing a code which identifies it at @ . If records must be in a certain
order, indicate that sequence at @ .
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As we said earlier, you must describe each 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:
1T2]3{als elrTeTolwule]s]uliselrTia]rs [20 2 T2223]24 [2sTa]2
Print
Print Line 1
Tier 1
c 2|
USTOMER| O RDER Eﬁ,‘s | TEM
Punch NumBER | NuMBER img NUMBER
(cusTNO)| (ORDNO) §Za| (ITEMNO)
n
Program [ I[2(34[5[e7]8[s JioJu{t]rau]is]i]ir]i8]is[20]21]22]23]24]25]26]2
Control | N
Card \ \\
g Record ldentific\tion Codes ) Seld Location ::r::;:::a o
2 1 2 3 g 5 £
N Filename E -%o \ _g_g% 2| Field Name -g k] E 2u0 :,m‘
2 NMEE it iti X - ‘;"’ - iti
g g% § Position g QE Position gQ% Position 39 Egs From To ? _g gg ; Plus o sition
g 25| 2 HE 55|8 553l £ 5 |25| ‘
3 4 5|6|7 8 92 1011 1213 1415 16{17{18[19 20|21 22 23 24|25|26]27| 28 29 30 31 35 26 37 > ‘N‘Ollﬂu«l546474849505|5253545556575..@606102638465666768697071127374
\\
o |1 S \\\ l l N
ol2 1 e 3 cus >
of3| |1 q | 114 NO| 1]
ofe] |1 15 | 177 ISLSM
0|s 1 1 5 ’
0|6 1
0|7 1
nig T

When you describe fields from each record type in the input file, give a unique field
name to every different field from all record types. If, however, two or more record
types contain identical fields, you can assign the same name to the field in each record
type. Only one storage area would be assigned for the field from several record types,
but it wouldn’t matter because the information in the field is the same.

You must do more, however, than merely list the fields on all records, because the

computer would not know which fields were on each type of record. Furthermore, it
would not know which record it was reading. To give the computer a means of identifying -
records, you use record identification codes and record identifying indicators.




Specifying Record Identification Codes

When you create records, you should include an identification code on each one. For
example, to identify an item transaction record, you might place the code TR somewhere
on 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 sheet, you use columns 21-41 to describe
the record’s identification code and where the code is located on the record:

| IBM menmowswimst . For each character in the code
RPG - INPUT SPE  you must specify:

Date Punching Graphic
Program rstruction | punen @ Where in the record the
@* @ character is found.
8 \ Vecord Identification Codes
% \ 2 3 @ What the character is.
2 \
ey tename 5057 v oo 1 @ The letter C to indicate
.: E - = Position = ° £ Pasition = - ;3' Position = ch racte
£ HHE I8l 8|3 p aracter.
& HEF 2(5[5 35(6 3
3 4 506|7 8 9 1011 12 13 14{15 16]17|18§19 20 |21 22 23 24(25]26|27|28 29 30 31|32|33|3435 36 37 38 |3 . .
NONE 7N : @ If the code requires that a
NARE Y character must not be present,
NBEE U ) enter N before the character.

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

International Business Machines Corporation

RPG INPUT SPECIFICATIONS

Punching Graphic
Instruction

Punch

Record Identification Codes

g Field Location
’1_2 1 2 3 z
2y & g
) Filename Z|_ 25 g é §
Codes ;% § Position = g Position EQ § Position s o gi % From To Eg
EHE 1[5l 23\ G 18
Tinpositionao 7 8 9 1011 1213 1415 16{17(18 |19 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 49 50 515257
' — g CiT]
ST in positions 1, 2, — 1S 2l 1o
1A in positions 95, 96. a5 Cclil | 96l IcA
No A in position 95; 1 in position 96,—* q5miclal | 916} /1
ABCD in positions 1-4. 1 CiA CB | | 3 cc
. N 4| |CD
1

Figure 14. Valid Specifications for Record Identification Codes
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Specifying Record ldentifying Indicators

for each record type.

line describing the first record in the file:

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

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 specified only once, on the specification

Date

Program

Business Machines

RPG INPUT SPECIFICATIONS

Instruction

Punch

12
Program
N . Pa
Punching Graphic e [D Identification

Form X21-9094
Printed in US.A.

75.76 77 78 79 80

N

[ N R I IS U R e e I I I T T R e

Two record types from the master file are described here. One record type is identified by
the code CA in positions 1 and 2. It is assigned record identifying indicator 01. The other

record type, which is assigned record identifying indicator 02, is identified by ST in positions

1 and 2. Note that no file name is used for the second record type. The compiler assumes
that this record is in the master file because MASTER was the last file name given.

Lyt v r bbb et et bbb bbb b1t

s Record Identification Codes . .
i Field Location .
i \ 2 3 z - < Indicators
2 t? g 5 H § Sterling
Line | Filename HREE §|e 3‘5 Field Name 3 Eg E 2 Sign
& =[3] 3 Positi | 15l eositi | 15| positi sl 2| From To | 31es Prus mi €0 | Position
E E § % osition % s E osition %S § osition § S g% 3 % g %g ; us Shank
£ HER 2|55 5505 3[515(8(a & §|28| 2
3 4 5|67 8 9 1011 1213 1415 1617]18|19 2021 22 23 24[25)26]27]28 29 30 31|32{33{34[35 36 37 38|30[40{a1|a2]{a3|4s 45 46 4748 49 50 515253 54 55 56 57 58|59 60]61 6263 6465 66 69 70[71 7273 74
At ce[ 1T/l |
o 3 CUSTNG
i 9 | 313 NAME!
o)¢ 34 | 152 SALAD
ofs 59 | 6|3@SALIZ| [P}
ol 1 18 | | &) e
of7 3 g. CUIS[TINO
o 9 | [14goRDINO
ofs 9l [SH!I [PTlo
1o &@_ SH! IPAD
I b8 | bAESH) P2F
112
1
1
1
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record type.

identifying indicators have not been assigned.

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 sheet, it turns on the record identifying indicator associated
with that record. This is the program’s way of remembering which record it read.

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

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




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

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

detail lines would be printed even though the first record had not been read.

Specifying Record Type Sequence

Sometimes records must be in a particular order within a record-type group, but at other
times the order makes no difference. When records need not be in a particular order,
enter two alphabetic characters in columns 15-16. You should use different alphabetic
characters for each record:

8 Record 1dentification Codes . .
8 Field Location
K] 1 2 3 g
24 & [
, S 12 o g ..
Line Filename Zl |E°6 Sla %| Field N
8 <ls| & |33 e &
> o 1t position || |&| Position [=| |E| Posiion || |E[2]%| From To |s
= 3152 Z(ol% Zlo(8 Zlo(gl2| 2 E
5 HHE HNE 5|8 = AEEER ]
£ 215 & z|ol6 2|56 2|3|5]6 | a
3 4 5{6[7 8 9 1011 1213 1415 16)17|18f19 20 [21 22 23 24|25]26]27{ 28 29 30 31[32[33|34[35 36 37 38|30f40]a1}az]a3 |44 45 46 4748 49 50 51[52]s3 54 55 5
o 1MINPUIT 1 1
02| |1
o3 (1
of4f |1 BB | 24 | [ 1 CB
o|si |1

If the records must be in a specific sequence, you must make entries in columns 15-18:

IBM
Columns 15-16 (Sequence) contain numeric entries (01-99).
Pt The sequence entries must be in numeric order.
Program .
@ Column 17 (Number) tells how many records of this type to
5 Recc expect in the record-type group:
2 1
e, -
e Filename s |25 1= One and only one
2 (812 | postion || |2 N = One or more
£ £153 Eleft
B4 HEE 2|5|6
A P VoA A R S A B @ Colu.mn 1.8 (Option) indicates whether the record type is
NERE § required in the record-type group:
ol2] |1 \\
ofs] 11 (1 2 {3 Blank = Record type is required
ola] |1 ] [1 1 O = Record type is optional
I N | R T

Columns 15-16 should have an entry for every record type specified even if there is only
one type per file. If you fail to use a sequence entry, the compiler prints a message
saying that no entry was made in columns 15-16.
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Job 5: Using Record Identifying Indicators To Process Different Record Types

JOB DEFINITION

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

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

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

I JOB REQUIREMENTS I

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

card Name {TEM _MAsTER RECORD

1 T2T3]alsTe] 1 8T s o] ulie]3[a]ss] is[wr[i8]is [0 Jar[eo 23 o4 [os o6 [en o8 [os [30 a1 [32 [33] 3435 3637 38 30 [a0 [ 41 a2 a3 as]as
Print
Print Line 1 B
Tier 1 } T
f ITEM [ TEM UNiT QuanTI TY |QUANTITY]
Punch |W : EScRIPTIO N 1 ON ON
o VomEER | D Cosir |uanD |orpER
v I
Program || [2[3]4[5]e[1]8]8[w0]n]rz]la]isTie]1r]is]is[20]21]22[23]o4]25 26 2] 28 2 30 31 T32 ]33 [34[35]36]37 3839 4041 [42[43]44 |45’
Control - :
Card B
Card Name Issve REcord
IRBOBERERRNNABNERGNE lzﬂzl122]23124125126121123129]30]3115133154155]36137laammu [42]43]a4]4s]e
Print ) :
Print Line 1 Py
Tier 1 T
e ol I TEM |QuaNTITY
unc ]
QI NUMBER | SoLD 5
M !
Program |1 |2]3]a 56|78 ]9 io]uTiz] 3] s is[17]18 1920 21 22]23[24 25 26 21 ] 28] 29]30] 31 [32]33 ]34 [ 35]36 [37 [38] 3040 [ 41 [4243 [44]as]:
Control :
Card




Card Name ReceiPrT RECORD

1 TeT3]a]ss]1]8] 9l|o[|fIiil|sll41|5l|s]|1]|a]|9|zo|z|[zzlzi]ii]éslzs]zi]za[29]:913lszl§§1§51§5|56137[381§9|4o|41142143]14]451
Print E
Print Line 1 ! P
Tier 1 H T
1
i
o ITEM |QuaNTITY |
) |
Punch é Num BER |RecErvep |
1
3 |
Program |1 [2[3(a 51618 i0]n]i2|5]14]is e[ 181 a0 a122]23]2a]25]26 21 28] 20 30 31 [32]33 [34]35[36[37 38 ]38 40 a1 [42[43]44]45
Control
Card
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
3. Receipt
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 VR ECEIPT = TOTAL RECEIPT for each receipt record.
® When all transaction records for one item have been read, find new quantity

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

Output: A stock status report printed on a 96-position printer:

STOCK STATUS REPORT
ITEM NO DESCRIPTION QUANTITY QUANTITY TRANSACTION
ON HAND ON ORDER QUANTITY
411116 B500 TWIN SOCKET BLUE 458 500
1SSUE 50
RECEIPT 500
930Q%% Q%%
411122 B506 SOCKET ADAPT BRN 325
ISSUE 20
ISSUE 38
ISSUE 10
» 25T#%
411173 C151C SIL SWITCH IVORY 50 150
RECEIPT 150
200%% Q%%
411254 A210 PULL CORD GOLD 62 75
ISSUE 16
ISSUE 30
Lexk T5%%
s |
\‘/ﬁ
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This Printer Spacing Chart shows the format of the report:

G. ID. PAGE Fold bock at dotted line.
IARACTERS PER INCH, 6 LINES PER VERTICAL INCH) DATE

‘||I1>1‘1||22!2222221333!3!533““““““555"..-5““““.‘171177’]'l 919|9)¢
1]2]3]|4]5|6[7|8|9|0|1|2|3|e|5|6|7|8[9|0]|1[2]|3|a|S|6|7|8|9|0]1|2|3]a|8]6|7|8{9|O|1]|2|3|4|5|8|7|0]0[0]1]2]|3|4|5|6!7|8|9|0]1 |2]|3|4|5|6|7|8|0|0|1[2]5|4|s!6|7|8|0|0]) |2|3|a]5|6|7|a}®|0)0]2]}
1
2
3
4
s
HLe TioC) STATIVS] | REPIORIT
7
s
His 1i7EM Wio DESKCI AT oA QUAMT!TY, Ty, 7 4%
10 oM | DIE pr[ pafl
1N
Dha )
D3 9 3
Dha 1 A7 2
15
Tie ol Aol
17 g 4 )
18 N HA
19 f # 1
|20 sinalel | btalif| lIl/nes
21 j/zfl ﬁ!
22 7 cdatld [peflleeh il d hd [ gr 1A PELS)
23
24 PrihH (14 dn emer mh?_f zf | Fhie e ponT
25
26 Jsel latfe HASk Kl |4 1 44 Hand| and Haw! Ok Qnden ol s
a2 ' Eﬂ 1“ HAH naini
JOB SPECIFICATIONS
IBM Busnes Machines Corpore Poa S A

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

/éﬂz 7/ 12 75 76 77 78 79 80
4

var-m_&aC.L_S‘_am_ Instruction [ p

rormmnle@ Donna Hofimany

Two files are used for the job: one input and one output. In the job description

5] srg given, the output file was associated with the printer, but the input file was not
gl
: . s associated with any device. Darkened columns show required entries; the entry
0 £ . .
Gore | JafCore | Fo{Bl |Z8] |2 depends on the device being used.
Line Sizeto | 2|.8| Sizeto AR slelEls
- Poudet =1 k=1 Dawnino B -1 1 B2 Rl ol 1 )
File Description Specifications
File Type Mode of Processing File Addition/Unordered
- — Length of Key Field or Extent Exit Number of Tracks
File Designation of Record Address Field = for DAM for Cylinder Overflow
End of File Record Address Type § Name of Number of Extents
Type of File o Symbolic 4l Label Exit Tape
Line Filename Sequence Organization i} Device Devi 2 Rewind
- File Format or Additional Area |8 evice 3 Core Index —
8 el e o |Overflow |ndicmr§ Condition
> gle 2 x|5 2 ut-ug
E 3ic ° @l Block Record e Sl Key Field | & Continuation Lines 5 § —
N 82wl g] Lengn Length 1S ; = f_‘:;;?:n & K Option Entry < 3
3 4 5{617 8 9 10 11 12 13 14 |15]16 1718|1920 21 22 23]24 25 27] 2930|3| 32]33 34}35 36737 38)39. 7 43 43 60 51 5253 &Eiﬂﬂﬂﬂel 52636455@_5676859 70171 72473 74
o2l IFlUMPHT | | 1A
of3| | 'WT Uz | o vl O\
nla F




IBM International Business Machines Corporation Form X21-9094

Date l/lO[Zl 1.2 75 76 77 78 79 80
Program

Printed in US.A.

RPG INPUT SPECIFICATIONS

-
'unchil Gi i P;
Program S+oCk S+G+US . IPns:::::rt‘z)n P::::C age@ Identification EHEE
LaDonna Ho ffman
g Record |dentification Codes Field Location Fie{d
3 1 2 3 > _ < Indicators
> H 3 2
L3 @ -4 < 5 2 .
Line f Filename z _ %5 g é 1"2‘ Field Name 3 ;;:: 5 g:::mg
S % ClE] position || |8| Posiion || |&| Position || |E 5 ¥ From To c_‘E 3 L:’E* g PI e | Poston
e 3isi s Z|e|t 2lol3 SREHEE H L R ™
K 25| & 2(5]8 315|6 315155 ]0 & § 28| 2
3456739lOIl|1|314|5|61718|92011222324252627?329303132333435353733394041‘243444546474549505!5253545555575859606|5;636465665768697071727374
of1f (1 MP /] 1 1 ¢
o1z |t 2, T {ITEMNIOLL
03 1 q ’DES ic
ML 5| BoNHAND
5
o 4@ | 44@0NORD
ool |1 2N 02 ql]
of7| |1 ¥l 7 [t TEMNOLY
ofs| [t 3 | [12d4/SSIES
ofo| {1 ¢3 03
ol |1 vl 7)_{ITEMNOLL
1alE 128ReCIEET
1l2 T R T
All three types of records in the input file must be described. Since they are to be arranged in a certain sequence
in the record-type group, they are described in the order they will be read. The first record in the group is the
item master record (identified by M in position 1). The 01 in columns 15-16 indicate that this record is first. The

record is required (column 18 is blank) and there must be only one per group (1 in column 17). It is assigned record
identifying indicator 10. All fields found on the record are then described. Note that the record code appears as a
field on the Record Layout Form. However, on the Input sheet it is not described as a field but as the record identi-

fication code.

The second record in the group (02 in columns 15-16) is the issue record, identified by | in position 1. There may
be several of these records per group (N in column 17). The record is optional (O in column 18). The record
identifying indicator 20 is assigned. Fields on the record are then described. The third record in the group is

described as were the previous two.

ITEMNO field on the item master record is assigned as the control field. When it changes, all transaction records
for the item number have been processed.
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IBM B et s mun
RPG CALCULATION SPECIFICATIONS

' ]O | 12 75 76 77 78 79 80
Date l l 1 Punching Graphic Page ag ’“’“"ﬁ",“ . @Bﬂgrﬂ

Program s a+ Instruction Punch
LaDonna Hoffmann

Resulting
Indicators Indicators
Line | g: And And Factor 1 Operation Factor 2 Result Field iield h % 5: HighcoLn;:,areEqual Comments
EE; engt %§|>2|1<21=2
E §§ = M M § E Lookup
=% 2 z Table (Factor 2} is
5|6 {7 8f9ho[11|12|13}14 15|G|7la|920£n23242526%29”3'323334353621.239‘04|‘st“‘545474549505|522;2&@;‘;@61626364‘65&576@597D7|72737‘
<[ T1 2] 1s[slvels D1 | [TolT/isy TOT| 1S Y FlInD rolralc| SplL
c RECIEET D | T C TOITIREC IND_ToTaLl REC
°luidl ONHAND svg | ol /s WEWONH | l6 I lnp| WEW TolralL
°lL NE WoNH Aﬁ rlor RE|C ON/H| I | | owkianD|
4] vB | [rioriRee Ewoniol | o) IIND_NEW_PNORD

To update the quantity on hand and on order, total number issued (TOTISU) and total number -
received (TOTREC) for each item is needed. Quantity sold is found only on the issue record. T
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.

[-[=[=-[=[=[~-[c[e[e[ec[o[e[clele]w
T Talololadlo|a|a|wa|[n]|=]»

LECRELET

Calculations to update quantity on hand and on order are total operations and can be done only -
after all transaction records for: the item have been processed. They are conditioned by L1 which -
is set on when a new item number is read.

!
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Form X21-9090

IBM International Business Machines Corporation
Printed in U.S.A.

RPG OUTPUT - FORMAT SPECIFICATIONS
Date l//ol 7/ ] 1

12 7576 77 78 79 80

Punching Graphic Page Z‘n Pr:‘;riai
Program S+0Ck S+Q+US . Instruction | pynch e w
Programmer La Do”ng HO'F'PMM"
E Space| :Skip Qutput Indicators '7 Edit Codes
é . 5 Commas Z“::.Bpilimces No Sign | CR - | X= sliv:gl/ge" :f"“"g
Line . Filename E % And Ang Field Name é; ;:;mn i \:z: xzs ; Q ,J( :: EE{E’ edit Pogsition
2 salsle st [T 1l 1s H Nl e 218 w5 s
£ slslafzl 2 |2 (2] | 3] | | 2|3 Reors |3
2 s 3@ W Constant or Edit Word
34567B9|0II|2|3|4|5‘|/;l7|8|9202|2123242526u 513303!11333435353738!3_940414143;‘54&474849505‘5253545556515359606|62635ﬂ5566675869707|11737A
o] lojolTIPIU H| | (30 1P
of2( [o OR o)
ols| |o ‘STock| | S US| | REPORT'
of4] o H [ 1P
o|s| |0 0O »]
ole| [o 36| |'lITE| le, DESICIRIPTI oN
of7 |o ' QUANTI!TIY QUANTIITY|'
ols| [o '|IT] A{MS CTiI ON' i
ols] [0 H | |2 P
10| |o o V
1] Jo 6 ['oN ON ORDER'
112 o] ¢l ¢ Tl TY'
tfs] Jo D | 1 11 |
1|a] Jo 1 |TEMNO 2
1]s] [o DES|C 1
o1 Jo ONHANDIZ| | | 1521 oA
o1z ° E ORU 1 12 7576 77 718 79 80
0|3 o D 1 rogram ]
ola] |o 27 ‘[1Is|SlUE|* Page EE :’dﬁtiﬁcation EEEI]
ols| lo | SISIVEIS 7
ofs] o D | 1t 3
ol7] |o 219 |''RECENRT!
ols| o REICEET] 78
ofo] |o il "4 L1
1]o] o EWONHZ 5
1]1] Jo | | | @ | ** !
1]2( (O ’EIMOMQ b4‘
o] o L] 66| ' X’
Ak ; 1
L Heading lines are to print on every page. They are conditioned by 1P and OV used in an OR relationship. | -
L L|  Not all detail lines are to print for each record. The first should be printed when the item master record *ﬂ
—T is read. |t is conditioned by 10, which is the record identifying indicator assigned to the item master i T
T record. The second detail line prints when an issue record is read, so it is conditioned by 20. The ‘Bu
— third detail line prints when a receipt record is read. It is conditioned by 30.  p—
The Printer Spacing Chart shows that the words ISSUE and RECEIPT are to print in the detail lines.
These words are not fields so they are entered as constants in the appropriate detail lines. Note that
asterisks indicating totals are also entered as constants in the total line.
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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:

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

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

Program Cycle Operations

Figure 15 shows the operations in the program cycle associated with resulting indicators.
Resulting indicators are set when the associated calculation operation is performed. This
means that resulting indicators can be set either at detail or at total calculation time.

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



START

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

Perform detail
calculations.

Set resulting
indicators.

: indicator.
Move data from record selected at
beginning of cycle into processing area. Set off control
level indicators.
Set off record
identifying indicators.
Overflow indicator on? Yes, do
overflow operations and set
verflow indi ff.
over ndicator é Read a record.
LR indicator on? Yes, end of
h Last record? Yes, set on
job has been reached.

] control level and LR
indicators and go 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. Change in control
Set resulting field? Yes, set
indicators on control level

indicators.

Figure 15. Program Cycle Operations for Resulting Indicators
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RPG 11 Specifications

The type of operation used to check the result field depends on the type of result being
checked. If you want to determine whether the result field is larger, smaller, or equal

to a certain number, you must use a compare (COMP) operation. If you want to
determine if the result field is plus, minus, or zero, use an arithmetic (ADD, SUB, MULT,
DIV) operation. You can specify resulting indicators 01-99 on these specifications sheets:

IEM

Business Machines

Form X21-9093
Printed in U.S.A.

RPG CALCULATION SPECIFICATIONS

75 76 77 78 79 80

12
wl[] (11111

Date Punching | Graphic
Program instruction Punch
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& : gl Co
32 And And . r2 R . Field {= z mpare
Line 3 5 < Factor 1 Operation Factor Result Field Length § §[ieh | Cow [auar Comments
2z 3 5|3 1>2)1<2(1=2
|23 ElZ
HLEIENRENNE  H
Table (Factor 2) is
High | Low |Equal .
3 4 sle7 8]owon|i2]13)1a|15|16[17]18 19 20 21 22 23 24 25 26 27|28 29 30 31 32{33 34 35 36 37 38 39 40 41 42|43 44 45 46 47 48|49 50 51|52 58 59160 61 62 63 64 65 66 67 68 69 70 71 72 73 74
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IBM Business Machines C: Form X21-9090
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a
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Resulting indicators are assigned at @ , then used to condition calculation
operations at @ and output operations at @

The entries for resulting indicators and record identifying indicators are the same. Be
careful not to use the same indicator for both of these purposes in the same program
because the computer cannot distinguish between them.




Using the Compare Operation

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

Resulting
Indicators
/Apt]

— e © Factor 1 (either a field name or constant)

| ——— i u; i £/ . .
Factor 1 Operation ctor 2 Result Fietd | '©9 p~_Compare ® Factor 2 (either a field name or constant)
Length High | Low | Equal

1>21<2)1-2| @ Resulting indicators

Decimal Positfons

Half Adjust {fi}

: TR 7
/ Tdeldb A,
l! 19 20 21 22 23 24 25 26 27128 29 31 32 333‘3536 37 38 39 40 41 42|43 44 45 46 47 Aﬂw 505‘1_5_2‘_! "A‘; "

o
i

When compared, Factor 1 and Factor 2 can be in one of three relationships:

@ Factor 1 can be greater than Factor 2.

® Factor 1 can be less than Factor 2.

® Factor 1 can be equal to Factor 2.

You indicate that a test should be made to check for one, two, or all three of these

relationships by entering indicators in the appropriate columns:

Resulting

Indicators A resulting indicator entered in columns 54-65
tells the computer to determine if Factor 1 is
greater than Factor 2.

A resulting indicator entered in columns 56-57
tells the computer to determine if Factor 1is
less than Factor 2,

@ A resulting indicator entered in columns 58-59
tells the computer to determine if Factor 1 is
the same as Factor 2.

The test you specify is made each time the COMP operation is executed. However,
the resulting indicator is set on only when the proper relationship exists. If you
entered indicator 50 in columns 54-55 to test whether Factor 1 is greater than Factor
2, indicator 50 would be set on only when Factor 1 is greater than Factor 2.

87



When testing for more than one condition, you can use the same or different indicators
in these columns. 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 sheet:

Resulting
Indicators - tndicators
Arithmetic
Plus |Minus | Zero
Compare
High
1>2

Field
Length

i And And i i
Line v Factor 1 Operation Factor 2 Resutt Field Tow [Eamal Comments
<21

=2

Decimal Positions

Form Type
Control Level
{LO-L9, LR, SR)
Not
Not

Hatf Adjust (H)

Lookup
Table (Factor 2) is
| High | Low |Equal
12 113 [14115]1617]18 19 20 21 22 23 24 25 26 27128 29 30 31 32|33 34 37 38 39 40 41 4243 44 45 46 47 4849 50 61]52|53{54 65|56 575859“6051 62 63 64 65 66 67

Not

o
~

3
©
=)

69 70 71 72 73 74

oM TolTAL 7 TTheEE T

T

AL MulLlT ‘%l ghﬁ 1 4

o -
o =
[ ) x)

oTl
TiolTAlL LT
Tor o) H

ofle[o|e|o]u

5
AlL MQLT : ﬂ M

In this operation, the contents of the field MAX is‘compared to the

contents of the field TOTAL. If MAX is greater than TOTAL, indicator

11 is set on and the operation in line 02 is done. It MAX is less than

' TOTAL, indicator 22 is set on and the operation in line 03 is done. If

MAX is equal to TOTAL, indicator 33 is set on and the operation in

line 04 is done.

e |lw|n]=]ololo[wfojaolalw|in]=]a
yjo|lojojolojojlo|lojlojo|lo|lo|o| o]

i [=]=]=]=]=Jo]o]o]|eo

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 sheet:

Resulting
Indicators Indicators
Arithmetic
Plus [Minus] Zero
Compare
High
1>2

And And Factor 1 Operation Factor 2 Result Field Field

Length Comments

Low
1<2

Equal

Line
: 1=2

Lookup
Table (Factor 2) is

Decimal Positions

Form Type
Controi Level
{LO-L9, LR, SR)
Half Adjust (H)

Not
Not
Not

]
&
©
3

12 [13 |14]15)16[17]18 19

High | Low [Equal
21 22 23 24 25 26 27]28 29 30 3J1 a’zl:tzussae:naaaswuuuuasAsnuLwﬂfisz5354555657555960_1_8263542865753697071121374

S P . 1151

L C
IR mMuldT .82 [ | 1 sleir 7F ‘
El MULT .33 (seir Hi

ojojojlo|lol|l o]
=

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

$5000.00, he receives only a 2% discount. TOTSLS is first compared

to $5000.00. if TOTSLS is less than $5000.00, indicator- 15 is set on

and the operations in line 02 are 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 in line 03 is performed (3%

a|la[s]=]s]=]lo]lo]o|[ofo|lele]|e|ec]w

alaflw|ln|[=lo|le|laoafw]aoajolalewln]|=a]s

discount is calculated).

ololo|lo|o|[o]ojo|o|ola

88




We explained previously that constants can be used in calculation operations, but they must
be numeric constants. In a COMP operation, however, constants can be either alphameric or
numeric. Rules for using alphameric constants as Factor 1 or Factor 2 are a little different
from those for using numeric constants:

Rules for Numeric Constants Rules for Alphameric Constants

® A numeric constant can be any @ An alphameric. constant can be any
combination of digits 0-9. Decimal combination of characters. Blanks
points and signs can also be are also valid.
included.

© The maximum length of a numeric @ The maximum length of an alpha-
constant is 10 characters, including meric constant is 8 characters.

sign and decimal point.

IS

® Numeric constants must not be © Alphameric constants must be
enclosed in single quotes (’). enclosed in single quotes (').

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

Using An Arithmetic Operation

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

@ A resulting indicator entered in columns 54-55
tells the computer to determine if the result
field is positive (plus).

Resulting
Indicators

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

T
@@
-aamanR: ...

A resulting indicator entered in columns 58-59
tells the computer to determine if the result
field is zero.

The tests you indicate are performed each time the operation is executed. However,

the assigned indicator is set on only if the field satisfies the condition tested. If you
entered indicator 99 in columns 54-55 to test the result field for plus, indicator 99 would
be set on only if the result field were plus.
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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 differ-
ent indicators in these columns. If you intend to do different operations for each of the
three conditions, enter a different resulting indicator to test for each condition:

IBM Business Machines C Form X21-8083
- Printed in US.A.
RPG CALCULATION SPECIFICATIONS
1 2 75 76 77 78 79 80
Date unching Graphic age Progr.av:n "
oo .I’nstr:ct?o n (oo Pag D:] Identification
Resulting
Indicators
Arithmetic
- g Plus]Minus Zero
Line | §; Factor 1 Operation Factor 2 Result Field Ei:r::(h E § mgh(:o': :mequa| Comments
.:-23. f§§1>211<21-2
HS- 53 5 . g E Lookup
=1= z Table (Factor 2) is
High | Low |Equal
3 4 5|67 8 |1|8|9202|Tl23241528m2930:“3233343536373839‘0"4143‘44546474849505'52535‘5556575859%216_11__1&2&2&697071721314
o[+ e Fl1 E]LllA D] | |R1[EL|DB _IFI|EL%C | 1251419
of2] Je 1LELDC suBl | 8| FlielLDle
EllEL svB| | 1 @1 FlIELDE
ola] e FllELDC A Fll glLiDe
LB ™ 1 |
0|5 (4
ofs) |°¢ FIELDC is tested for all three conditions. If the field is positive,
ol7l e indicator 10 is set on and the operation in line 02 is performed.
ols c . . . . . . . .
AR If the field is negative, indicator 25 is set on and the operation in
Tol e line 03 is done. If the field is zero, indicator 49 is set on and the
1l le operation in line 04 is done.
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:
IBM Business M ::m X219093
|+ rinted in U.S.A.
RPG CALCULATION SPECIFICATIONS
1 2 75 76 77 78 79 80
Date unchi Graphic Pai Program
o, e gl
Resulting
Indicators
Arithmetic
—- g = Plus [Minus| Zero
une o E; Factor 1 Operation Factor 2 Result Field E::;th 3 ;— Highcolzs:nEqual Comments
cls e E§1>zlx<z1=2
E 5 =
HEEIN 5 8|s Looku
£182)2 3 2 °I* oo (Fm:r 2is
High | Low [Equal
3 4 5|67 8 17/18 19 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}49 50 51 53|54 55|56 57|58 59 |60 2 63 64 65 66 67 68 69 70 71 72 73 74
25 2 EEE LR ©1 62 63 64 65 66 67
o[i[ e Fl1]El A FlIELDS "|Fl EDC 1 |
ofz[ [e FllElLDC slua | [5g FI%LDC
o[a] [e Fll€lLiple ADD | |10 FlIELDC
ola c ¥ T 1 1T [
0{5 [ . . R
ol Te FIELDC is tested for three conditions, but only two indicators
ol ] Ie are used. If FIELDC is either plus or zero, indicator 10is
ols| [c turned on and the operation in line 02 is performed. However,
ofo] [c if FIELDC is minus, indicator 20 is set on and the operation in
1iof Jc line 03 is performed.
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Job 6: Using Resulting Indicators To Test Contents Of Result Fields

JOB DEFINITION

Print a stock status report similar to the one in Job 5. The only difference is the addition
of maximum and minimum balances. 1tem master records usually include the maximum
and minimum on-hand quantity for all items. These figures are kept so that checks can be
made, whenever the inventory is updated, to determine if quantity on hand is within the
limits set.

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

lJOBREQUIREMENTS I

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

Card Name ’TEM MASTEK RECORD

1T2]3{a]s]sl1] 8] o0l ufia]izTva]s]isTi]i8]io Too o122 [ 23 24 2526 ]27 28 20 30 Tai |32!33134]55&]37]35[39W]41 [42]a344]45]4s [47]48 [4s]50]51 [52]53]54]55]56[57]58]59] 6t
Print 5
Print Line 1 ] Print Line 2
Tier 1 Tier 2
g UNIIT |QUANTITHQUANTITH MAX | MIN.
oo |1] | TEM DESCRIPTION , %N oN 2| BaL
Wi H . :
U ]
Program [ 1[2[3[as]e 7|8 o wnTie]n]i]isTisTrr 1819 20 2i]22]2324]25] 26 21] 28] 29]30[31 [32]33 ]34 ] 35]36[37 38139 40] a1 [42]43 a4 [45]46 47 [48 [48]50]5i [52{53 | 54| 55|56 |57 58 |59[60
Control j
Card
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CardName__[SSUE RECORD

112]3]4]sle]7 8] swlnlie]sTufis]elit]18]is Joo a1 T22]23 24 25 [e6 [z 8 [0 30 [31 [32]33 [34 [3ss6[37]38 39 Jao a1 [42] 434445 a6 47 48 Jas[s0 [s1 [52[s3 545556 57]58 5960

Print
Print Line 1 Print Line 2
Tier 1 Tier 2
~SITEM  \QuANTIT
P
unch ulWUMBER| soLD |
0 i
v ! .
Program |1]2[3]4]5[67[8[swfulfs[ulisisTr]isis]20]2i]22[23]24]25]26]21] 28]29]30]31 [32]33]34]35]36 37 [38]30]40[41]42]43 4445 4647 [a8 [a9]50]5I [5253]54]55]56]57]58]59[60
Control
Card
Card Name RE-CE/PT RECOE-D v
1TaT3Ta]sle] 1 e s nr] ] s[e]nTi8]is o021 J22[23]24 25 26 [2r 28 Jes 30 31 [32]33 34 35 [36 37 [38 39 [ao [a1 Jae[a3 445 [46]47 [48 [as 5051 [s2[53]54 55 56 [57]58]59]60
Print
Print Line 1 ! Print Line 2
Tier 1 ! Tier 2
Lz I TEM |QUANTITH
1
Punch !
wIVUMBER |RECE VEY |
(o] |
V 1 .
Program |1 [2]3]a5]e]v s [eTio]n ie[3uTisTisi]i8T19T2021T22 23 24 25 26 27 28] 29]30]31 [32]33 ]34 ] 353637 [38]39 40 a1 [42]43 44 45 a6 a7 [a8 405051 [52[53 [54]55]56 57 58 59]60
Control
Card
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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

3. Receipt
Processing:

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

® Find total number of each item received. To do this, perform the calculation
RECEIPT + TOTAL RECEIPT = TOTAL RECEIPT for each receipt record.

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

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



Output: A stock status report printed on a 96-positon printer:

STOCK STATUS REPORT
ITEM NO DESCRIPTION QUANTITY QUANTITY TRANSACTION MIN. MAX.
ON HAND ON ORDER QUANTITY BAL. BAL.
411116 B500 TWIN SOCKET BLUE 458 500 800 1600
ISSUE 50
RECEIPT 500
950%* oL 23
411122 B506 SOCKET ADAPT BRN 325 300 800
ISSUE . 20
ISSUE 38
ISSUE 10
25T%k* UNDER
411173 C15LC SIL SWITCH IVORY 50 150 100 200
RECEIPT 150
200%% O%%
411254 A210 PULL CORD GOLD 62 75 80 165
ISSUE 16
ISSUE 30
16%% T5%%
- e \)

This Printer Spacing Chart shows the format of the report:
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JOB SPECIFICATIONS
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NANEN | | 1 | T T
IBM International Business Machines Carporation Form X21-9094
H Printed in US.A.
RPG INPUT SPECIFICATIONS
,/’o !2! 12 75 76 77 78 79 80
Date Pre
S k S f _f Punching Graphic Pmaj ogram STO
Program ""Oc US Instruction Punch

Programmer o ”n
g Record lIdentification Codes Field Logation ::iel.d
3 1 2 3 > s 5 ndicators
@ 2 " 2 e | B
g:ﬁ @ 5 3 ‘gﬁ 2 Sterling
ine | Filename 2| g% e %| FieldName | 3 23| Zero Sign
£ ‘g% ‘g postton || _ g| position [ . B| eosition | - §§ % From To ;‘E,, :2 é’:v § Plus [Mi Position
£ £le ZISls Zi=| E F ISR H £ 25| = Blank
: HE 51513 3[518 5(5)315]2 % 5|28 2
34 5|6f7 8 9 1011 12 13 14|15 16]17]|18 |19 20 |21 22 23 24]|25|26]27| 28 29 30 31 35 36 37 38|39|40)41]|42|43|44 45 46 47|48 49 50 51|52|53 64 65 56 57 58{59 60(61 62|63 64|65 66|67 68|69 70|71 72 73 74
o[ |14 01‘ 1 C l L
o2 [x ol FEWiﬁg)L
ofs] |x 2 | 129] DEISC]
o x 35| | B9i@oMHAND
ofs| |1 4.490N0
GRE 415 N
o 49 | 52k
ofs| |1 2 b 4] el
ols| 1 rl 7l 1 ITIEMNOIL
1o| |1 2K81S
] |1 ;3
12f |1 7 T
1j3] |1
1la] |1
1ls| |1 .
- No new entries are used on the Input sheet.
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Date M

omm STock Status

RPG CALCULATION SPECIFICATIONS

Graphic

Page

Form X219083
Printed in U.S.A.

75 76 77 78 79 80

Punch
oo a2 Donna Hoffmann
Resulting
indicators Indicators
Arithmetic
- 2| _[Pius [Minus] zero
Line |g _T‘; 2 And Factor 1 Factor 2 .% ? CT_::"E““] Comments
] ot . E b <2
% §g 3 5 § % Lookup
= = = Table (Factor 2) is
3 4 5|86 8 13 }14]15 20 21 22 23 24 25 26 27 34353537383_9_ 54555':’35_:“5‘9‘ EEEEEGYBBSS707|7Z737J
ot ] e ﬂgﬁs o 11U D [TolrlL] sblLiD
of2| {c ET| TIREC TOTIAL ’g_
oo Jelely AND arli|su D WewW roTall
o« [elL]e ONH la olTIREC | WHAND| |
ois| [ciLlg o’rf C b D oND RD
oje| JelL 4] W C A ON D P Xl
o[ [elelg wewony | | | LN 88 OMHAND K| M|1 Al
o8 [
o8| |¢ Calculations in lines 01-05 are needed to update quantity on hand and quantity on order.
el e See Job 5 for an explanation of these entries. After new quantity on hand (NEWONH)
: ; Z has been calculated, it is compared to MAX to see if it exceeds the maximum limits set
T T (line 06). Indicator 99 in columns 54-55 specifies a test to determine whether Factor 1
Tl e (NEWONH) is greater than Factor 2 (MAX). If NEWONH is greater, indicator 99 is set
sl e on. In line 07, NEWONH is compared to MIN to see if quantity on hand is less than the
c minimum set. If it is, indicator 88 is set on.
4
[+
c
c
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oate /. Z/az'zz = AR
: Page z’ 71 e

Program m; Instruction 1" pynch

vl Donna_ofmann

nternstional Business Machines Corporation

RPG OUTPUT - FORMAT SPECIFICATIONS

12

Punching

Form X21-9090
Printed in U.S.A.

7576 77 78 79 80

[Sirioldsizi

2 d

Iy

Z[space| :Skip Output Indicators Edit Codes

¥ ) :

A % | I E Commas zef;)o q'a'l:;m NoSign | CR | - | X slzv:g\il;n :g:‘liw
Line Filename 'E: & And A Field Name 8 ::glon n:—; z: xzs ; : '-i A 2;‘; Edit Position
& S[El.[ | « £|&] 2 No Yes 3 | c|L|z= 2z
[ Zidlelel 8] & |« - - S| outour |2 No No 4. D|m Suppress
g glsl2)z] 5| < [2 3|2 2|E Record |8
& - § ui o » Constant or Edit Word
567B910“'213|41516|718|9202'2_2‘232‘2515‘!“{9303|31333‘353637w‘04142‘3345‘6474849505|5253505556575555506|52535465556765597071727374

DUTPUT | W] 1A
of [~ OQ ol
0 59 TO% TIATUS oRT!'
o 1 A
o DR oV
° 29| (' TEM Wo!'
o 28 |'DESICRIPTION'
° 6| |' QUANMTIITTY QUANT! Ty’
° 71 I'ITRANSACT!/ION
0 9 [ MiN. XL’
[
o
6
5}
o

12

7576 77 78 79 80

o 0
56{ ["ON HAND| | | | | ON ORDER’
{QUANTI/ Ty’
‘BALI. A
T ] A
l ﬂE” 0 3# 12 7576 77 78 79 80
SIC roqram
OWHANDZ] | | 64 8 L s
ONORD |2
oW | |2 81
MAX | |17 ]88
Pl T[T 28
17 | /SSUE
/I5SUES(2 || 68
D[ 11
191 [ RECETFT!
Eceeny || b3
Tl 2l ([T
fEwoNH2E | 43
| 5] 116K P50
Elo 50
1

R : e
UNDER" o P e O IOKIS]7]

1
!5, £ PHHHHHH

~
(8
<
(0]
r~Y

mw|w|=]w|[s]=]co|o]lo]lo]o|oc|o|jojof=|=|{={=|=}|=|o|o|jole|o|jo]jejeo|o]lal=|=|=|-]|=|c|c|oc|leolo]|oc]|o]|o]|o]w

| a|@w [N |[=|o|lo|e]l~wfofa|las|ew|[nafofs|w|iv|a]o|ololv|osja|la|w|[n]|sfunla[ew|[n|[alolo|o]~wloajals|wefn]|=]s

Resulting indicators, which indicate whether the new quantity on hand exceeds the maxi-
mum or is less than the minimum, are used on the Output-Format sheet to tell when
exceptional conditions should be noted. Notice in the total line, the words UNDER

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

ojo|o|lofo|o|]ojo(o|o|o|olo|o|]o|o|o|o|Oo|jOo]l]Oo}jO|jOo|[O|Of[O|OjO]J]O|O|O}jO|O]|O
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FIELD INDICATORS

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

Program Cycle Operations

Figure 16 shows the operations in the program cycle associated with field indicators.
Note that input fields are tested and field indicators are set to reflect the result of the
test at the time data is moved into the processing area. Field indicators are not set off

at the end of the program cycle. If a field indicator is set on when data is moved into

the processing area in the first cycle, it is not reset until data is moved into the processing
area in the second cycle.

START

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

Perform detail
calculations.
Set resulting
indicators.

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.
Overflow indicator on? Yes, do
overflow operations and set
overflow indicator off.
Read a record.
LR indicator on? Yes, end of
job has been reached. Last record? Yes, set on
control level and LR
indicators and go 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.

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

Figure 16. Program Cycle Operations for Field Indicators
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RPG Il Specifications

Make these RPG II specifications when you use field indicators:

IBM Business Folvm X21-9094
1 Printed in US.A.
RPG INPUT SPECIFICATIONS

1.2 75 76 77 78 79 80
Date
Punching | Graphic e[ ] e
Program Instruction Punch

5 Record Identification Codes X . Field
3 Field Location Indicat
3 1 2 3 ;, & s icators
2. & 2 Zls |5
. | |25 y 1. 2 lgs| & Stering
Line Filename z § S glo %| Field Name ] 23| ® 2 Sign
@ oy k3 o [ 6 et
ai = M~ |8 w ero | Position
5 M 2 | Position [~f |5} Position || [E| position |of f[2 § From To |3 Zlee g Plus |Minus !
E égg g8 =S| s HRNHE £ £ 55| = Blank
o sin 2
2 318 & 51518 $15|6 215)5)8|« H 8 125| &
3 4 516|7 8 9 1011 12 13 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[43|44 45 46 47|48 49 50 51}52|53 64 55 56 57 58|59 60|61 6263 6465 66|67 68|69 70|7t 72 73 74
of1] |1
ofz2| |1 Y1
olst |1

Form X21-8083

IBM i Business i i Printed in U.S.A.
RPG CALCULATION SPECIFICATIONS

12
Date Punching | Graphic Page I:I:' Program
Instruction .

Program. Punch

75 76 77 78 79 80

. Resulting
Indicators Indicators
Arithmetic
Plus Minusl Zero
Compare
High lLow Equal
1>201<2|1=2
Lookup
Table (Factor 2) is

And And Factor 1 Operation Factor 2 Result Field Field Comments

Length

Line

Decimal Positions
Half Adjust (H

Form Type
{LO-LY, LR, SR)

Control Level

Not

g
z

High | Low [Equal
12 13 [14] 15 18}17]18 1 20 21 22 23 2 25 26 27|28 29 30 31 32£13536313839£i‘_2'43“6546474849505"52'53'54 £5156 57158 59160 61 62 63 64 65 66 67 68 69 70 71 72 73 74

’_ﬂ

Form X21-9090

IBM‘, font usiness Machines " Printed In US.A.
RPG OUTPUT - FORMAT SPECIFICATIONS

12 7576 77 78 79 80
Date P
Punching | Graphic P’“I:I:’ rogram
Program Instruction [ p,
[
_5 Space]  :Skip Output Indicators Edit Codes
5 Zero Balances
i - | X = Remove "
é l I > Commas 17", primg | NO Sien | CR PI?‘TSign Sterling
mE - e Sign
Li Filename wls Field Name | End £ Yes Yes 1 A |4 |Y= Date D
" £ % And And ?;' Positon |7 Yes No 2 B [ K Field Edit Position
& HHES ® 212 in @ No Yes 3 c{L |Z=Zeo
= Z|3)sisl s | B |- - - < 3 No No 4 D|m Suppress
ElEl 5| £ |3 3 1 x| OQutput |2
£ gleldlz] 8 | < |2 z z 2|8 Record |3
S ' S|8 ecord | £ .
w k] ui | @ " Constant or Edit Word,
o
3 4 5]6]7 8 9 10 1112 13 1a}15]16]17]18]19 20{21 2223 32 33 34 35 35 37|38 [49 140 41 42 434445 45 47 43 49 50 51 52 53 54 55 66 57 58 59 60 61 62 63 64 65 66 67 68 63 70|71 72 73 74
o [o I
of2| fo 3 1
o3 o}
olal lo f

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 01-99 in columns 65-70 of the Input sheet to
test an input field. You may assign indicators to test for three possible conditions:

Field
Indicators

A field indicator assigned in columns 65-66
tells the computer to determine if a numeric
input field is positive (plus).

@ A field indicator assigned in columns 67-68
tells the computer to determine if a numeric
input field is negative (minus),

@ A field indicator assigned in columns 69-70
tells the computer to determine if an alpha-
meric input field is blank or a numeric field
is zero.
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Job 7: Using Field Indicators To Test Contents Of Input Fields

JOB DEFINITION

Create an Aged-Trial Balance Report that lists:

@ Name and customer number of all charge customers who have payments due.
® Amount due.

® Qverdue 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.

l JOB REQUIREMENTS I

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

9] 98] 93 oofion 102[103]c

Card Name

\JeT3]a]s[e]1 s sl n]re[nlalisie[rnTieis.  "es]30]3l [32[33]34 35]36]37 38 [30 [0 |41 [a2[43]a4 a5 46 4748 [as]s0 [5t [52]53 5455 56 57 58] 53[e0 6t [62[63 [64]65 66 ]67]6s 6o Tr0]n1 1

Print Line 1 I! Print Line 2
Tier 1 | Tier 2 1
i _ 90
current | 30 60

Yevsrome cusToMER  |LAST |CREDIT DAYS
3| CSTOMER NAME PAYMENT| vt |cuareEs | PAYS | DAYS 1o eRDUE
Ynomser DATE ' OVERDUE |pyERDVE
S ! | | ' ! i
|

1 ] , !
2[3[4[5[(6(T(89[l0jl|R2[13[14]I5[16[17]18[19]2 $|30)3132)33)34]35(36/37|38]39/40(41|42|43]44]45]46]47]48 [49505) |52 (53 [54[55/56(57]58|59(60 |61 62|63 |64[65|66|67]68169}70{1I (7

Processing: Check input balance due field for zero or credit balance (use field indicators).
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Output: An aged-trial balance réport printed on a 132-position printer.

AGED TRIAL BALANCE

CUSTOMER CUSTOMER LAST PAY DATE CREDIT CURRENT OVERDUE ACCOUNTS

NUMBER NAME LIMIT CHARGES 30 DAYS 60 DAYS 90 DAYS
10867 ALLEN & CO. 2/16/70 15,000.00 6,4919.77 376.58

16535 ANDERSON AUTO SUPPLY 1/28/70 2,500.00 1,665.49

17849 ANDREWS AND SONS INC 2/05/70 750.00 146.64

18978 ARGONAUT ENGINEERING 12/27/69 2,000.00 2,211.30 611.54 312.13 90.44
24743 BERKLEY PAPER CO 2/21/70 6,300.00 1,185.50 21652.45 1,400.05 51.00
25271 BEST DISTRIBUTION CO 10/06/69 1,000.00 3.25 762.19

This Printer Spacing Chart shows how the report is formatted:

vy vf2iz|z2l2i2|2(2|2g2i2|3|3(3is|3(3|3]|3|3|3|4|a|4|4|a|a|a|a[4|4]|5]|5]|5|5]|¢
112|3|4[5|6[7|8(9|O}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|a|5]|6|7|8(9j0] 1 ]|2|3|:
1
2
3
Hi 4
s
6
H| 7 [R5 L|U'S TIOME
”: _NUM8 £
Dle X| O R OO
1
12
13
14
15
16 S rTq &(Lg_f a@fu mels .
17
e 1 ] T T

mmppnppppppsphppppp m mn
s|8(5(5|s|e|s|6|6|ele|6]6|6|617{7{7|7|7|7t7|7|7]|7|8|8]|8 ipphpnigimiziz2lelz|2)z|2|2
4/s5/6]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|8 2|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
] ED TIR1AL BIALANIC .
LA iPlaly] DAl ClRED]IT | | I RREMT] VERDUE
L\ M T CH, £S5 \S| oAV RO [4
XK XK XXX XXX SN 0
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JOB SPECIFICATIONS

Form X21-8092
Printed in US.A,

IBM i Business M. i
: RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS
. 1

/ 2 75 76 77 78 79 80
Date _@.ZZL ) Graphic I Program
” T . runchmg P . Page ‘/‘ ol -
Program a nstruction Punch
Programmer ”
Control Card Specifications
§ Sterling g‘ Model 20 Eggel 5
H g - 21§
HARERE S . HRPERREE HE:
Core || Core gv_é'.,ggsgNumberg 5 2 §Rm~§,§gﬁ§ = §—
Line Sizeto |2|5| Sizeto Z1Z| 215 |8 [ Elglof Print | B HEHERBERAEEEEE R R E = . .
§ Compile g g Execute H 5{ & ‘i’ "5 & ‘Sj Positions 3 Address | § SlE15 5 § K 3 H ‘§ TE 2 5 -g olel3 g Refer to the specific System Reference Library manual for actual entries.
>- gz RHHAEEER sl wsen [E13|3[21E(5)2(2 5| 5| E1Ef | el 1aISI=EE
£ 3% HREEEEEE g HHBRREHHAEEE]
8 815 3i% E1g B S EHEEEEN AR Darkened col h ired .
<
3 4 51617 8 9 |10{11]12 13 t4}15]16{17|18]19]20}21}22]23 24 25]26|27 28 29 30]31]32|33]34}35]36}37|38|39}40}41]42|43] ar ene co umnss ow reqUIr entrles
o1 {u] | | 1] [THTT _l that depend on the input device used.
File Description Specifications
File Type Mode of Processing File Addition/Unordered
File Designation Length of Key Field or Extent Exit Number of Tracks
9 of Record Address Field s for DAM for Cylinder Overflow
w
End of File Record Address Type 2| Name of Number of Extents
- @& P
. ) Type of File 5 2} Label Exit T:
Line Filename Sequence Organization S Device SD\;?::M % R:jlnd
° File Format or Additional Area g ! 3 Core Index —
e
g sle S ov|Overtiow Indicator| ¢ o sition
= Ll ¥|&s G K
£ 33| [ofg] Bock | oo Elef [ xerriaa ]t Continuation Lines S g v "r—
ola Length Length | £la Starti %
K MNMEG 3 1S Pl 1 K Option Entry < 3
3 4 5]16)7 8 9 10 11 12 13 14 |15]16]17]18}19]20 21 22274 252517?82930:“3233&23_5"3_738394041 42 43 44 45 46147 48 49 502!_253 &222222&6253546‘56&57@59 70071 72§73 74
of2| [F / g
r )
ofa] |r 711 P ol R
olal e | Tl

Form X21-9094

IBM foral Business Machines Printed in U5.A.
RPG INPUT SPECIFICATIONS

Datem 12 e 75 76 77 78 79 §)
v 1 4€d Trial Balance I, [ egg i PGl TE]

Instruction

=N

Punch
Programmer n
5 Record Identification Codes i
£ Field Location Field
3 1 2 3 > = g Indicators
H £ ” s | %
. E:__ 7.’ .§ ) 2|4 5 ;’ Sterling
Line Filename Z £° Ele z| Field Name H 23 2 Sign
g =5 T g ero i
S g E% E Position | | Position = | position = g‘z % From To |3 :o' 2] & |Pus Minus|or Fosition
£ 2 (€28 HISH Mg gle)si|e H g5l s Blank
E 2 = = z g ]
£ & [2(8]& 2(35]5 2[5)5 251513 (d 3 8|26 2
3 4 5|67 8 9 1011 12 13 1415 16|17|18[19 20 [21 22 23 24|25|26]|27| 28 29 30 31|32|33|34|35 36 37 38|33[40|41[42]|43 |44 45 46 47|48 49 50 51|52|53 54 55 56 57 58|59 6061 62|63 64|65 66|67 68|69 70|71 72 713 74
T TeaIsirekl | W ol [Tl eM [T L1T1 1] EREREN
JS0 % Y O O | [ 1 1 T 111 T E
To prevent listing customers who have a zero or credit balance, 7

SIBBE
@
SHmE

H [ [
Ny o 1@ [
SN

we must know if the current charge field (CHARGE) or the
overdue fields contain a plus amount. Indicators 96-99, speci-
fied in columns 65-66, test the fields for these conditions. These
indicators will be set on when the fields are plus.

<<

0 NI
m
R A

SICNLLIGE
(00 0[N~ =(e
TS
S~ SO Fo

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

}gm semeeferejremmfemepemaenbeest
FIPEEET T e et e e e et
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Form X21.9090

IBM. punest Printed in US.A.
RPG OUTPUT - FORMAT SPECIFICATIONS

oate l! 10 / 7/ —— 12 _— 7576 77 78 79 80
Ag o reip ] renion A6 E1 ~[T B
Program ed T'-"4/ Ba {a nce Instruction | pur— Identification |/ G’ T »
roganmer_bnt Do nNa Hoffmann '
=
§ [Space|  Skip Output Indicators Edit Codes
é I | 5 Commas [ 2270 Balances | o gign | cr [ - | X = PR’ZT«;::" Sterling
Line Filename I Field N ~| Eng £ Y Y = Dat Sign
o £ £ And __And e Tame 2l positon ['v o No I Field Edit Position
> E%E.. 2 . 12 g No Yes 3 c{L [Z= Zero
% Zle121El 2 8 |3 5 3 8%} outpur |2 No No 4 D |Mm Suppress
§ glslaf<] & | < |2 2 2 215l Record |8
- Flg Ba Z' Constant or Edit Word
3 4 5)6]7 8 9 1011 12 13 14{15]16{17]18]19 2021 22|23[24|25{26 [27]|28]29(30{31 |32 33 34 35 36 37|38 {39 |40 41 42 43144}45 46 47 48 49 50 51 52 63 54 55 66 57 53 59 60 6! 62 63 64 65 66 67 68 63 70|71 72 73 74
o[i] |olRlelPlolerr] [ 1] | 13kgle] T [ [alp |
ol2| |o 0 oV
.
°efsl jo 7 TIR 1AL BALANCE'
e A | L 1P
ofs| |o 0 oV
0
ofs] [o CUSTOMER'
of7| |o ' [
¢ |'cuisTo
1
ol Jo LASIT PAY DAITE
0
opLle 91l |'CREDI T | | CURRENT'
0
o fo 119 |'olVElRDYE AlcclolvinTS’
11| |o "
2 o o V
. ’
pe 1 UMBE
1|4} |o 71HE "
' ]
1S / Mt CHARGES
International Business Machines Cq tis Form X21-9090
IBM ional Busi achines Corporation Form X190

RPG OUTPUT - FORMAT SPECIFICATIONS

oate ///0 !7/ 12 7576 77 78 79 80
3 . Graphic ’in Program / 2
rogram Q‘Z ) i! I . f Zi g 2l ,:;f:é’:in — Page Identification UEEEEE
rowammer LA Do 112 S 2AFMAB
ESpace Skip QOutput Indicators Edit Codes
$
| il q o FebE T o [ [ meree | su
. . oS . £ - ign
Line ) Filename gl pd A Field Name s :::mn a ::: x:s ! A 'J( Y ?;‘G edit Pasition
g ggg ® g1 in o No Yes 3 | c|L|z=2r
E 4212 2| & |3 s 8 812} oupu |3 No No 4 DM Suppress
£ 2 % w|<| a < |2 4 2 £ §] Record 5
w "l u (@ 1 Constant or Edit Word
345678910|||Z|314|516|7|si9202|223242526n§L29303|32333435%37_3§l£w4|42"ﬁ‘=45474849505152535455565758596051625354656667686970”727374
o|1] Jo F ‘Bd DAYS] 4%‘
sl2| o 124 |t AY'S 9¢ DAYS'
ol3| o 1
o(4] |o 0
0|5 o 7
o . . .
ol Ui JD Field indicators 96-99, used to test the CHARGE
7| o . e e i
AP CUSTNO Z and overdue fields for a plus condition, are used K
AR L AsTPAY | to condition detail records. The record is to be
1ol o VrMilT 12 1] | printed when one of the fields is plus; that is,
1l To CHARG 2' when indicator 99 or 98 or 97 or 96 is on.
12 |o VER382| | [1i#3] | Note that record identifying indicator 01 is
13 [o 1 2 | 11114} | also used to condition the detail record. This
Tl Jo OVERIPZ | 11125] | is done to prevent printing information from
LI a record type other than 01 (one that may
] . . .
- have accidentally gotten into the file).
o]
o
o
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CONDITIONING OPERATIONS BY MORE THAN ONE INDICATOR

In this chapter, you have learned about many different kinds of conditioning indicators:
control level, first page, overflow, last record, record identifying, resulting, and field
indicators. In many jobs you will use two or more conditioning indicators. Indicators
used together can be in either an OR or AND relationship.

You have 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. Internatic
RPG OUTPUT
Dt o — Punching Grag
Program Instruction Punt
g [Space| :Skip Output Indicators
¥
o
|5
Line Filename uEJ 5 And A
& g f glyl 21 .
E g‘gi Zl 21208 | (5| |2 - This line is written when either
© "8 indicator 1P or OV is on.
3 4 5|6f{7 8 9 10 11 12 13 14/15]16]17| 18] 19 20{21 22]|23[24(25 . .
ol1] |o D 1 1P
olz2f |o ) oV
o3| |o ~This line is written when either
ofs| Jo D 1@ indicator 10 or 20 is on, or when
el |° r0|_ @ both are on.
ol o RRERN

In some systems, conditioning indicators can be used in the OR relationship on both
Calculation and Output-Format sheets. In others, you can specify the conditioning
indicator using the word OR only on the Output-Format sheet.



If you specify two or more conditioning indicators on one line, they are in an AND
relationship. The AND relationship means that all conditions must be satisfied before
the operation will be performed: :

IBM ' p—
RPG CALCULAT

Date N
ot Punching Graphic

Instruction Punch

Program
indicators
4
Line |13 a2 And And Factor 1 Operation Fact:
glaa
HEE
S18313) | 2 | |z This operation is performed
when 10 is on and 20 is not on.
3 4 516 8 910"‘2'3!4IS16|7|81BZD£1223242526272829303132333435363-
of1] Je I¢N 2 D ﬂ A
of2] [e | This operation is performed
o3| lellill 1 1115 9 SuB | D | | when L1, 10, 15, and 99 are all on.
0|4 c
of5| |°lLld] N15] FILDCIST ULT| AR+ This operation is performed
6 . .
ole I° when L1 is on and 15 is not on.
of7 [
IBM International Bu
RPG OUTPUT - F
Date Punching Graphic
Program Instruction [ p, oo
Esmce +Skip Output Indicators
|
Line Filename g é And And Field Name
g s|&l, o
fa z13i8s] 8] s |, . "
£ glsflalzf 2| < |2 | |2] | |2 . P
< sk |_Thisdetail line is written when
3 4 5|/6)7 8 9 1011 12 13 14h15]16]17]|18]19 20{21 22]|23|24}256{26 |27|28|29(3031 |32 33 34 35 T
TT o | 1 = 15 1 > 15 and 10 are both on.
0|2 o
olz] |o T 12 L1 i 118 This total line is written when
ols] [o L1, 10, and 15 are all on.
0j5 ]
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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 columns 14, 15,
and 16 of the Output-Format-sheet or AN is entered in columns 7-8 of the Calculation

Sheet:
IBM Internationsl Business Machines Corporation
) RPG OUTPUT - FORMAT SPE(
Date Punching Graphic
Program tnstruction ["p,
Programmer
[
3[space| :Skip Output Indicators
- .
) ) |3 | ) B Five indicators used in an AND relationship
Line Filename Eg And And Field Name g :nff‘ @ .. hi . Th indi
g sl | . |5 o | condition this detail record. Three indicators
't AHHHEAEAE R REIRRE S|5| Ouer | are specified on one line; the remaining are
£ S13 S| s £ «gs o . .
“ E <1 > specified on the following line with the word
4 617 8 9 10 11 12 13 141 6]17]|18]19 20|21 22}23|24|25|26 lzuzsloal3233“35%37[Nl§4041&243“ . .
; ; : o T 4 NN ] AND in columns 14-16. Indicators 10, 11,
ofz] |o NID 1i5| l1lél 12, 15, and 16 must all be on before the
ofa] [o A} c 4d detail line will be printed.
alal In [ I
IBM International Business Machines Corpc
RPG CALCULATION SPE(
Date Punching Graphic
Program. Instruction Punch
Indicators
3
tne |o|E o And  And Factor 1 Operation Factor 2
R
§ gg k4 5 3 . . S L
I This calculation operation is done only if
acss7ssmnnnu|51s|7’w|9zog_g£&gs_ziz72&29_:9_0__1__113__31_3_3_7_3:;19;3;_4_2_‘ indicator325,30,31,and90areonand
o) o] | | I2l5] B 91 is not on. Note that the operation is
ol2] Jc ]W aiNg COS|T] LIT| [TIAX specified on the AN line.
0|3 c
olal lel 1 |

Some systems allow the use of AN on the Calculation sheet; others do not.
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Chapter 3: The Programm

er’'s Job

Analyze the job.
Determine how the job can be done in RPG II.
Write the RPG II specifications.

Prepare for compilation by completing the specifications sheets, desk checking them
for accuracy, and having them punched into cards.

Compile the source program. Be certain that your source program is free of errors
by checking the listing.

Execute the job.
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DETERMINE THE JOB REQUIREMENTS
Assume that you are told the following things about a job:
® An invoice is to be prepared like that shown in Figure 17.
e 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 trans-
action records look like this:

card Name N AME/ADDRESs RECORD

t{e]3]afsTelv]e]ow]ufie] 8]wlis]re] i ra]io[oof2i [22]23[os o5 26 21 on [os30 31 [an 3324 35 [36[31 [36 [3s [4a]41 Ta2l43]ea]a5 s a7 [a8 [4[50 st [s2[53 5455 56 s7]s8] so]60]
Print
Print Line 1 ! Print Line 2
Tier 1 ! Tier 2
z,4cc uN
OUNT NAME 1 ESS
Punch [ DpREss LiNE 1 A DDR
et NumBeR ADDR
Q 1
) !
AV ]
Program |1 ]2]3]al5 6|7 8 s w0]nTieT]ua]1s is[iri8]is 20 2i]22] 23124 25] 26 21] 28] 2973031 [32]33 34 [ 35]36 37 ]38] 39[40]41 {4243 44 45 a6 47 a8 [4{50 51 [52]53 [54[s5]56 5[5 59[60
Control
Card
91]9e] es Joofion Trozfi03fioafosrosTror ios vos o] i Juv2[n3Tua s T Tu s Jus fizofizt e i23fiea ies s fizn mr
61 [62[e3eales cel67 e8 69 0 [ri {12 [13 Tra Tr5 [vs [17 w8 [ra 8o 81 [s2 83 [sa ]85 8681 88 830 o1 To2[ 93 94]5]96
| Print Lines 3 and 4
' Tier 3
LiNE 2 ApprEss LivE 3
61 [62]63[64]65 66 7] 6 [es[70] 7 [r2{73[ 741516 [1 [16 9] 80 1 Jsc]e3 [s4 ] 5] 66 87 88 83 o0 ol [92 9394 95]96
SHIPPING CopE CEITHER], 2,0R3)
Card Name TRA'N-SA CT/ON RECO)QD
VT2 3 el sTerT8 el ] 3] 14f s 6] i8 o [0 a1 22 23] o4 25 26 [27 28 Jes 30 T3 |3z[as]34]35]55[37[38]39]40[4| [42]a3]44]a5]46]47 [48]as]50 51 [52[53]54]55]56]57]58]59]6
Print
Print Line 1 ! Print Line 2
Tier 1 ! Tier 2
iIT/)(:coww ITem D rroN ynit
Punch i) EScR/PT/IO QUANET/TY PRICE
Somser| |VumBER N
1
\J ' |
Program [ 1 [2]3Ta]s]s}7 8|9 iofn 2] is]ieir]is]is[20]21]22[23]2a]25]26 2] 28]s]30 313233 34| 353631 38 39]40 a1 [42]43]44 4546 a7 [48 [aa]50[50 [s2[53 ]54]55]56 57]58 [59]6
Control
Card
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® The input file is organized so that all transaction records for a customer follow the
customer’s name/address record:

| 713500
| 713500
[ T13500
N13500

Customer B//i | T12347

N12347

[Ti234s
Customer A/7/| T12345
N12345

Customer C

._/ -+—Transaction Records
- Name/Address Record

® There will always be one name/address record for each customer, but there may be
one or more transaction records per customer. -

INVOICE
ACCOUNT NUMBER 09621
NAME SMITH MANUFACTURING
ADDRESS 13620 STH 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 3,450.00
102139 SPRIDGET WHITE 50 750.00 37,500.00

Figure 17. Sample Invoice
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e Standard computer paper is to be used. Invoices should look like this:
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Your first step is to analyze the problem and decide what processing must be done to
get the desired results. Always keep in mind how things are done using RPG II. In
your analysis of the job, you would probably think of these points:

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

® In order to print shipping instructions, the shipping code recorded on the record
must be determined: :

1= By truck
2=Byrail
3 =By air

® AMOUNT and INVTOT (invoice total) must be calculated because this information
is not on input records. These calculations must be done for all transaction records:

QTY x PRICE = AMOUNT

"AMOUNT + INVTOT = INVTOT

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

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

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

o Different record types are used. This means that record identifying indicators must
be specified to tell what to do for each record.

® The transaction code must be determined. One way to do this is to compare trans-
action code to 2. Through the use of resulting indicators, you can determine if the
code is equal to, less than, or greater than 2.

e INVAMT is printed only after all transaction records for one account have been
processed. This is a total operation, done only after a group of records has been
processed. Therefore, control fields and control level indicators must be used to do
a total operation. The account number field can be used as the control field.

® Forms should advance each time a different name/address record is encountered or
whenever overflow occurs. Thus heading lines must be conditioned by a record

identifying indicator and the OV indicator.

If the indicators and steps just listed are used, the RPG II program cycle would include
the steps shown in Figure 18.
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START

®

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

®

Perform detail
calculations.
Set resuiting
indicators.

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

Set off control
level indicators.

Set off record
identifying indicators.

®

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

Read a record.

LR indicator on? Yes, end of

ob has b hed Last record? Yes, set on
job has been reached.

control level and LR
indicators and go 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.

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

@ Did Account Number change?

@ Print total only after all transaction records for one customer
have been processed.

@ Print all heading lines if overflow occurs.

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

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

Figure 18. Program Cycle Qperations for Sample Job
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WRITE THE SPECIFICATIONS

After you have analyzed the problem and determined how to solve it using RPG 1I,
you can write the specifications. Figure 19 shows the specifications for the job.

IBM Internationst Business Machines Corporation Form X21-9092
Printed in US.A.
Iz G 75 76 77 78 79 80
Date Punching | Graphic Progr.a{n " / pola OE :E
. S
Instruction
Program Punch
Programmer %anNn
Control Card Specifications
% Sterling Model 20 rﬁ;odei .§
i als
2 ] E|2
5 5 ele
alal 18,1 [£ 4 HAREERREE HF:
Core | e Core 218 o |Z (8[| S Number | 5 o) §3a-§f§'gﬁg £ »|2
i 3 i 3 z - it |5 & £ s|2|Elg|2 = ) )
Line o Size “? § 2 Size to 3 § "5 &.' :T_ 4 Of Print | = P ig ‘S % S 8 £ £ 37:; s 8 5 :1:, S E Refer to the specific System Reference Library manual for actual entries.
gCommlengxecute g e il & iti 8[| Address “0“352 HEIEENEEM ggggz
- =|= = HE AR 2| wsurt S|z 2255|2125 2| EIE||ZLEl (2|3]E|E] e
E gle 5 als|s5|§|S H <2212 el|513]8 HEREERBHEEEM
5 =|8 i S =1 =1 B 1 £ HHEHEBREHEEREHAHBREHEEHN
2 8|3 = £|S £ HEEHESEEMEEEEEE B EE NS
<
3 4 s|e|7 8 9Jiof11]12 13 14]15[16|17]18| 19]20)21]|22{23 24 25|26}27 28 29 30]31)32{33|3435)36 1]42]43}44] 45]46]47|48)49|s0[51[52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 63 69 70 71 72 73 74
ofo[ o[ | | | REEEN HEERENENRERARRNENRREN
File Description Specifications
File Type Mode of Processing 1 File Addition/Unordered
- — Length of Key Field or Extent Exit Number of Tracks
File Designation of Record Address Field s for DAM for Cylinder Overflow
w
End of File Record Address Type 2| Nameof Number of Extents
& .
. Type of File o . li @| Label Exit Tape
Line Filename Sequence Organization Y Device gye::: © § Rewind
File Format or Additional Area E‘? 3 Core Index =
o ile.
§ 8 E g | Overflow Indicator| € Condition
413 x|5 G K
’E 3fs o g Block Record - S|e Key Field | & Continuation Lines 5 g ut ’3—
5 ola Length Len, 4 1=) Startin % 2
2 Slajuwl<|T ot gth 3 U= Local(lcgm w K Option Entry .“ L
3 4 s]el7 8 9 101112 13 14 [1s}i6]11]18]19]20 21 22 23|24 25 26 22| 28|20 30[31[32}33 34[35 36 37 38]39}40 41 42 43 44 45 45|47 48 49 50 61 52|s3[54 55 56 57 58 6960 61 62 63 64 6566)67]68 69)7071 72]13 74
of2 9 I MECUL
o] Iymiviol/ce o 12 oy [
P I O 1 | [

IBM . International Business Machines Corporation Form X21-9094

Printed in US.A.
RPG INPUT SPECIFICATIONS

ae‘ ’ 1 2 76 76 77 78 79 80
T unice Preparation | [o Bl i [ NVOKIE]

Instruction

Program Punch
Programmer La D o n"l
5 Record Identification Codes . . Field
] Field Location "
5 , 2 3 - . c Indicators
c H @ (=]
£ 5
= c < | =
EH @ ] < |5 5 .
. | 12 D 8 . 2|8 « Sterling
Line Filename F4 E5 gl %| Field Name 3 |23| ® Sign
8 <lz| & - 5 = |33 & gLl g Zero | pasition
Z FIEE Position || |&| Posion || |B Position || B[4 From Jo |3 = & | Pius [Minus|or
€ sl 5 =188 <(Q|¢ zlelgfzle E S|8E| = Blank
5 HRE RN 58|z 5|N|5|3]% i £ (82| 2
£ Z2|8| & 2|ol6 2|c|5 2(5|6]6]a a S |26 &
3 4 5|6[7 8 9 10 11 12 13 1415 16[17|18{19 20 |21 22 23 24|25 27|28 29 30 3132|3334 |35 36 37 38|39|40|41[42|43 |44 45 46 47|48 49 50 51|52|53 64 55 56 57 58|59 60)61 62]|63 6465 66{67 68|69 70|71 72 73 74
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Figure 19 (Part 1 of 3). Specifications for Sample Invoice Program
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Form X21-9093

IBM. ‘ Busnest : ¥ Printed in U.S.A.
RPG CALCULATION SPECIFICATIONS

75 76 77 78 79 80

YViel11 he (TWVoRE]
Date Punchi Graphic Pa Program
program.| i reparatio o [y M ! €
erlmmerm_nd_mgm” ’\
Resulting
Indicators Indicators
Arithmetic
- e PIus|Minus Zero
tine |y Eg’. And And Factor 1 Operation Factor 2 Result Field E::;h f; Z’ Highco:::'cgqual Comments
':E’?.' E§1>21<212
ug ég g é § g § Tabch(‘::l:‘:r 2)is
High | Low [Equal
3 4 slefy sjoholinfzlialialrs]refi7f1a 19 20 21 22 23 24 25 26 2728 29 30 31 32J33 34 35 36 37 38 39 40 41 42043 44 45 46 47 48)49 60 51]52|5354 55/56 57|58 6960 61 62 63 64 65 66 67 68 69 70 71 72 73 74
ol e[ T 14 SHPlCID Comp] 12 EENRREN A114/299]1]s] [co]e] [1],12], B |2
ofz] fe TV v [uPiRic ovivT | 1112 F I TEM TolrialLl
ofs] Je AMPUWT] 1|MViTIaT 1wviror| 11 Flrivpl [ [Tol7lAlL
04 c
ofs c
0|6 c
7 (4
0|8 Cc
of9 (7
1|o] |c
11 [
112 [
13 [
114 Cc
15| |c
1EM e o
RPG OUTPUT - FORMAT SPECIFICATIONS ‘2 1576 7778 79 80
Date ‘l IQ l lL Punching Graphic Pags l.’rogr_ar.n . W—V—E’aa
Program n !l o) i ce Prepa rg i!.o n tnstruction [ pyo o Y]

|
g Space| :Skip Output Indicators ' Edit Codes
é , B Cammas | 2570 B80S | Nossign | e | - [X = :z’:g’{;n Sterling
. . =18 . i - Si
Line Filename EE . And And Field Name a iE’:::ton % :: ;;; ; S ;1 Y Eiae!ledEdit P:fs?llon
g I ® gl i 2 No Yes 3 c L [Z=2ero
5 ZIglsls] 5| 8 |- " - 3[<] outeut |3 No No 4+ | olm Suppress
£ glslslz| 2| % |2 3 2 Sl¥l = 3
5 > 5|8 ecord | & .
w = & - w o r Constant or Edit Word
3 4 slef7 8 9 101112 13 141s|16|13]18]19 20]21 22]23|24|25|26 |27|28|20{30(31 {32 33 34 35 35 37|38 ke |40 41 42 43]asfas a6 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 €5 65 67 68 69 70|71 72 73 74
o1 |o|riNVDIIICIE] |H 1
ol2| |o OR O\VIN|1/d
ofa] o 45| ['[1NVio|l CE|'
o[ o H |13 1
ols| |° O O|VIN|1
[} L
S 17| ' AcicoluvT WumBER
of7[ Jo AICICNO 213
ols| [o 1Z
ole] |° OR OVINI1
1o |o '1 ' A EI
1[1] {o El
12| |o 1 i
5[ o o|VIN| 10
o To 19 |'WDDREISIS|'
15| |0 1
o
0
o
o

Figure 19 (Part 2 of 3). Specifications for Sample Invoice Program
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RPG
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International Business Machines Corporation

OUTPUT - FORMAT SPECIFICATIONS

12

Form X21-9090
Printed in U.S.A.

7576 77 78 79 80

Program
Identification nmaE

Iy
§[space Output Indicators Edit Codes
2
5 Zero Bal ! -
g I = er;::J Parim“s NoSign | cr | - [X ;:Tg‘:;n g:::‘ling
R . =18 : £ = "
Line Filename E % And 8 E:::ton & Yes ; : 'J< Eia;‘: Edit Position
2 9i2le s £|&| in [ Yes 3 |c|L|z=2r
- B IERE 3 2 S|E| outpur g Ll DM Suppress
€ glslalg) 2| £ |2 2 2 2|Z| Recors |3
5 Sis 5|5 & "
I - 2 w & 0 Constant or Edit Word
3 4 5|/6|7 8 9 1011 12 13 14|15{16]17]18, 2425126 |27 38.3’_9 40 41 42 43]44]45 46 47 48 49 501_512_51256 57 58 59 60 61 62 63 64 65 66 67 68 63 70|71 72 73 74
of1] |o H | (1 1@
0l2| |o 0 oV
ofs| o 4
ola| [0 Al | R 1
ols| [ 0 oV
s| |o 4
ol7]| o M 1312 1@
o8f |o 0o oV
oo |° 24 |'ISH [N|STRUCITION|S’
'
1]o] |o 7 33| 'BlY
i e 8 33| |'BY !
1]2{ lo 99 3| [*BY li
1]3] Jo H| 1
1[4] |0 0 oV
1ls] Jo 14‘ f ”’ML ER '
o
o

B

Date '”0[ i‘

RPG

worm_| NV0iC @ Préparation

nternational Bu

ssiness Machines Corporation

ORMAT SPECIFICATIONS

Form X21-9090
Printed in US.A.

7576 77 78 79 80

Programmer L o HO ”
[
3 i N
H Space Output Indicators Edit Codes
&
Zero Balances " =
2 2 to Print No Sign | CR ok ;z’:g‘i’en Sterling
s m | g Y = Date ¢ Sign
Line Filename wls =| End = Yes 1 Al = iti
N And i‘ Positon |n No 2 B | K Field Edit Position
g S|2|e o E|& n e Yes 3 C|L 2=z
= Zialelz] | & |» - = <| o 3 No 4 DM Suppress
€ =l5l5lE] 5| £ |3 ] o 85| outou |2
5 g 2 o <] @ < |z z z £ E| Record £ .
w g = W | W Constant or Edit Word
a
3 a4 sl6f7 8 9 1011 1213 14]15]1617) 2425|26 38 |39 40 41 42 43[44 45 45 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 707t 72 73 74
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Figure 19 (Part 3 of 3). Specifications for Sample Invoice Program

116




DOCUMENT THE PROGRAM

An important part of every programmer’s job is to explain his program. This documenta-
tion provides information for people who will run the program and for programmers

who may later need to alter or update it. Documentation is also useful to you. It is

not always easy to remember what every program you wrote does. Reading documentation
is a much easier way to recall the program than figuring out each instruction.

Documentation consists of:

1. Telling generally what the program does.

2. Describing input and output. (Record Layout Forms and Printer Spacing Charts
are an excellent means of doing this.) 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 computer stops
because of an error, and what to do when the job is completed.

All documentation cannot be done at the time you write specifications. However, when
writing your specifications, you can also write an explanation of a line of coding on the
specifications forms. You have probably noticed columns labeled comments on the
specification sheets. Here is where you write an explanation for your coding,.

In addition to using comment columns on the coding sheets, you can use comment lines.
A comment line is indicated by * in column 7 of the coding sheet:

IBM International Business Machines Corporation Form X21-6094
Printed in US.A.
RPG INPUT SPECIFICATIONS
. 12 75 76 77 78 79 80
Date .
= Punching Graphic PageD] Progrlar'n N
Program Instruction Punch
P
] Record Identification Codes i
§ ecord ‘dentification Field Location rr:zld cors
2 1 2 3 z 5 5 icatol
g, = g Zls.| 2 '
2" wfv 2 . S {8g) « Sterling
Line Filename z| 55 gle 5| Field Name B zero | SO0
2 =l ki | 8 ere it
E e e Position || [&]| Position || |E| Positon | |2 % § From To |3 S lee| 8 |Ppus [Minusor Position
g 28| & 2|s[6 25|56 2565 [a 3 8§ |25] &
3 4 5167 8 9 1011 12 13 1415 1617|1819 20 |21 22 23 24|25|26{27]28 29 30 31|32|33|34|35 36 37 38|39|40(41[42]|43 |44 45 46 47|48 49 50 51|52|53 54 55 56 57 58|59 60[61 62|63 64|65 66|67 68|69 70|71 72 73 74
of1] [theAl |comMewT] [Lli Mlel [1ls| |1[Moli [clalm Y X 1V icoLlvmM 17]. EMT| LIIME] CA
ol2| |1
ofs| [riXl1iNCiLlUDE] lalMY] I [NFORMAT]I M |Yiow| WAMT].
0|4 1
ofs| {TPK| | X X | (X X PEl (X K| D De x| X A% | DK | pe R ok %
ole I
ol7] |1

Comment lines can be used anywhere on any specification sheet. There is no limit to
the number you can use. The RPG II Compiler does not regard comments and comment
lines as part of the program. This means that it does not translate them into instructions
for the computer.
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PREPARE FOR COMPILATION

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

Specification Sheet Order

Your specification sheets must be in this order:

1.

2.

3.

4.

Control Card and File Description sheet.
Input sheets.
Calculation sheets.

Output-Format sheets.

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

If you are planning to give these specifications to someone to keypunch, it is a good
idea to fill in the box labeled punching instructions:

International Business Machines Corporation

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

Graphic
Punch

Punching
Instruction

You indicate in this box the graphic symbols you are using and their meaning. Some
printed letters and numbers are easily confused. For example, it is sometimes difficult
to differentiate between the number O and the letter O and the number 2 and the letter
Z. You may, therefore, devise a graphic symbol that you use for certain letters. Some
people use @ forzero, Z for the letter Z. Explain your symbols so that the keypunch
operator will know what to punch when she finds the symbol on the coding sheets.



Control Card Preparation

Some systems require control card specifications, If yours does, you will have to fill
out the control card line at the top of the Control Card and File Description sheet.

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

are:
Amount of storage Size of print line
ayailable in computer - (96, 120, 132) on
used for compiling: printer being used
008, 016, 032

Control Card Specifications

Line

Model 20 Modell

/

Number
Of Print
Positions

2
H

Core
Size to
Execute

|2X'|4|5 20 23 24 25. 27 28 29 30| 3

Core
Size to
Compile Address

to Start

Input--Shillings
Input--Pence
Output--Shillings
Output--Pence
Indicator Setting
& File Translation
Nonprint Characters
Table Load Halt

Sign Handling

1P Forms Position
& Shared /O

Field Print

Inquiry
# _Read/Write/Compute|

MFCM Stacking Sequence
360/20 2501 Buffer
Overlap Printer

® Binary Search
Keyboard Output |

Listing Options
% Tape Error

Object Output

Inverted Print

Work Tapes
8 Overlay Open

Debug

% Alternate Collating Sequence
£ Punch MFCU Zeros

@ Formatted Core Dump
{2 RPG to RPG Il Conversion

% 2152 Checking

&

46

8
Y
&
8

~
©
©
3
3
3
&
3
3
N
N

x [o Form Type

I \ . [TIET]

Refer to the specific System Reference Library manual for actual entries.
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Amount of storage
available in computer
used for execution:
008, 016, 032

Checking Specifications

Desk checking is a good way to reduce the number of would-be program errors. By
desk checking we mean carefully checking through your specifications to see whether
you have:

© Placed entries in appropriate columns.

® Used correct entries in columns.

@ Spelled field and file names consistently throughout your program.
o Used your indicators correctly.

If yoil should find that you have omitted a specification (forgot to name an input field
or an output field or forgot to enter a calculation), you can enter it on a line following

line 15.
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Notice that no line numbers have been entered in columns 3-5 of these specification
lines. You can place numbers in these columns to tell where the missing specification

belongs:
i usiness i i Form X21-9090
IBM ° Bt Printed in U.S.A,
RPG OUTPUT - FORMAT SPECIFICATIONS
12 7576 77 78 79 80
Date Punching Graphic ) Paqsm Progr.ar.n "
Program Instruction | p, .
g
_g Space| :Skip Output Indicators f Edit Codes
é 7 Commas | 20 BS | Nosign | R | - | X - E,z:‘;‘i'; Sterling
N o8 . _ 2 - Sign
Line Filename e And And Field Name g ﬁ::m = zi :l(zs ; ;\ 'J( Y ?;ﬁ: eait Position
2 SlElef | lE o No Yes 3 |c|L|z=2em0
= Zlalslel S| & |s s 5 381! outp |3 No No 4 D | M Suppress
€ slelziz) 2|2 (5] | |3 | |3 SE Recora |3
w . § o f i Constant or Edit Word
3456789ll’"12'3'4'5|6|7|819202|22_]232‘252527m29303131333435363738 lOM42‘3“454647484950222_&_5156575859606!526364555667586970‘”727374
o['[ [o[1Mvioliiclel W] [ Bipwd '
of2! |o o) ov
ofaf |o 45| |'|IINVOI CIEl’
oja| |o i 3 1
ofs| |o 0O V
ofs] |o bi
o|7]| |o 1 gV
o8| |o 7 ' EI
ofs| |0 N E 8
1{o]| |o 1
e le 0 oV
12| o 14 | Sis|’
3300 D 43
1)4 o
1[5 o]
55 ° 117 ["lAlCciClouNTI NUMBER'
520 CciNg 4 | L]
0
o In this example, the programmer forgot to specify information to include
o in the second heading line. On the lines following line 15, he entered the

missing specifications. Notice that columns 3-5 tell where the specifications

belong. The line numbers 051 and 052 indicate that the specifications belong
between lines 05 and 06.
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If your specification cards 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 keypunched (if your
system requires a card source deck) or entered directly into the system (if you have a
direct entry system). You can then compile your source program. The important part

of compilation is, of course, translating the source program in machine language. But

in addition to this, the compiler also produces a program listing you will find very helpful.

The most important parts of the program listing 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.

Diagnostic messages indicating the types of errors made and the
. statement in which they occur.

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.

@ A list of all indicators used in the program.

*

Note that the sample listing shown is the program listing for the
invoice job.
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0101 FoO8 008

0001 01C2 FNAMALD

iP 9¢€ VFCUL

0002 0104 FINVQICE O 120 av PRINTER

0003 0201 INAMADD
0004 0202 1

011 10 1 CN
2 60ACCNO L1

0005 0203 1 7 26 NAME
0006 0204 1 27 49 ADDR1
0007 0205 1 50 72 ADDR2
0008 020€ I 73 95 ADDR3
0009 02C7 1 . 96 960SHPCD
0010 0zo0e I 02N 20 1 CT
0011 0209 1 ' 2 60ACCNO L1
0012 0210 1 9 140ITEMNO
0013 0211 1 15 29 DESCRP
0014 0212 1 30 3a400QTY
0015 0212 1 35 392UPRICE
e °
. °
e .
e °
0041 0508 © 0OR ov
0042 0509 O 24 *SHIPPING INSTRUCTIONS?
0043 0510 O 97 33 *8Y AIR!
0044 0S11 U 9y 33 *BY TRUCK®
0045 0512 O 9g 33 *BY RAIL®
0046 0512 0 K2 10 :
[ ]
[ ]
. .
DIAGNOSTICS
ERRUR STMT .
NO. NOe
RG 221 *0017%

ERROR StVERITY
NOTE

RG 221 W

ANCRESS

1ST
03eS LR
0366 L8
0367 av

RESULY FIELD LENGTH MAY NOT BE LARGE ENOUGH.

TABLES AND FIELDS

NAME DECIMAL. LENGTH TYPE
POSITIONS IN BYTES

NAME 019 ALPHAMERIC
ADDR Y 024 ALPHAMERIC
ADCR2 023 ALPHAMERIC
ADDR3 . 023 ALPHAMERIC
DESCRP ¢ 015 ALPHAMERIC
ACCNO 0 005 NUMERIC
SHPCD 0 001 NUMERIC

. . .

. 3 °

° ° .

° . . .
SUNIT PRICE?" CONSTANT
*AMOUNT® CONSTANT
*INVOICE TOTAL® CONSTANT
* o* EDIT CCDE
. ) » Oe * EDIT CCDE

ADDRESS OF ASSIGNED INDICATOR

2ND 2RD 4TH S5TH €TH 7TH BTH
Ll L2 L2 L4 LS5 L6 L7
LS 10 20 1P

99 68 S7

L X
"1

INVOCE

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

INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
INVOCE
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If the compiler finds any errors in your source specifications, it will print diagnostic
messages telling you what errors were made. You will find that different types of messages
are printed: warning, terminal, or informative. A warning message is an indication that
something may be wrong. If you check the questioned specification and find that is

is all right for your program, you need not make changes. If you get a terminal message,
however, something is wrong with your coding. You must fix the specification and
recompile the program before the compiler will actually translate your specifications:



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

DIAGNOSTICS
ERROR STMT .
NO NG »
RG 221 *0017%
ERROR SEVERITY TEXT
NOTE
RG 221 W RESULT FIELD LENGTH MAY NOT BE LARGE ENOUGH.

Each error message in the list is identified by a 3-digit number @ . 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 the error @ and an indication of the severity of the error (W = warning;
T = terminal) (@) .

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

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

0017 0302 C 20 Q7Y MULT UPRICE AMOUNT

The AMOUNT field is specified as nine characters with two decimal positions. According
to the field lengths given to QTY (5 positions) and UPRICE (5 positions), the two fields
involved in the multiplication, you could possibly get a 10-digit result.

999.99
X 99999
899991
899991
899991
899991
899991
99998000.01

If you feel that QTY and UPRICE will never contain the maximum amounts, you could leave
the specification as is.

92
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TEST THE PROGRAM

It is good practice to test your program before using it for an actual job. To do this,
make up test data representing all possible situations that could arise during an actual
job. Run your program using that data to see if your program will really handle the
situations you think it does. If you get the wrong results when testing, you know your
program isn’t 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 computer would do them. When doing this, you’ll have to follow closely
your specifications and the program cycle operations taken by your program. After
you’ve tested 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 generél usage, any combination of the letters A-Z. In RPG II programming,
any combination of the letters A-Z and special characters @, #, and $.

Alphameric: Any combination of alphabetic, numeric, and special characters as defined
by the RPG II language.

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

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

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

Ascending order: The arrangement of data in a specified field from low to high. -

Blank after: Changing the contents of a field so that it contains only zeros or blanks after
that field has been printed or punched.

Calculation specification sheet: An RPG II coding sheet which specifies the type and order
of calculations to be performed on the input data.

Card: In data processing; a card containing combinations of holes representing data to a
computer.

Eighty-column card: A punch card with 80 vertical columns representing 80 characters.
Ninety-six column card: A punch card with 96 vertical columns representing 96
characters. The columns are divided horizontally into thirds, such that the columns
in the upper third are numbered 1-32, in the middle third, 33-64, and in the lower
third, 65-96.

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.

Coding: Making entries on RPG II specification sheets.
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Comments: Words or statements in a program that serve as documentation rather than as
instructions to the compiler.

Compile: Translate a source program (such as RPG II specifications) into an object program
(machine language program) using the computer.

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

Computer: A device or group of devices capable of accepting, processing, and reporting
information.

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

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

Control break: A change in the contents of a control field.
Control card and file description specification sheet: An RPG II coding sheet which gives, for
a particular job, information needed for control of the computer and a description of

the files used.

Control field: One or more fields that are compared from record to record to determine when
certain operations should be performed.

. Control group: A set of records all having the same control field information.

Control level indicator: An indicator used to specify certain fields as control fields and to tell
which operations to perform at total time.

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

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

Descending order: The arrangement of data in a specified field from high to low.

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

Detail time: An operation in the RPG II program cycle in which calculation and output
operations are performed for each record read.

" Diagnostic message: An output message that identifies RPG II specification errors and their

severity.
Digit: One of the characters 0-9.

Disk: A thin, round metal plate coated with magnetic material on which information can be
recorded (both sides) in the form of magnetized spots.



Disk drive: A device that reads data from or writes data on a disk.
Documentation: A written explanation of a program, its use, its function, and its operations.

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

Edit Code: A number or letter indicating that editing should be done according to a predefined
pattern. This includes zero suppression and punctuation.

Eighty-column card: A punch card with 80 vertical columns representing 80 characters.
Error message: (See diagnostic message.)

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

Factor: In RPG II programming, a field name or constant used in a calculation operation.
Field: One or more adjacent record positions which contain related information.

Control field: One or more fields that are compared from record to record to determine
when certain operations should be performed.

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

Field indicator: An indicator used to determine if a given field on an input record is plus,
minus, zero, or blank.

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

Field name: In RPG II programming, a combination of six or fewer alphabetic or numeric
characters (the first of which must be alphabetic) which identifies a field.

File: An organized collection of related records.
Card file: A group of related records stored on cards.
Disk file: A group of related records stored on disk.
Input file: A set of records a program uses as a source of data.
Output file: A set of records that is written, punched, or printed by the computer.
Primary file: The main file from which a program first reads records. In multifile
processing, it is used for determining the order in which records are selected for
processing.

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

File name: In RPG II programniing, a combination of eight or fewer alphabetic or numeric
characters (the first of which must be alphabetic) which identifies a file.
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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 numeral to be retained is 5 or greater, 1 is added to
the last retained digit. For example, 2.475 half adjusted to two decimal places becomes
2.48, but 2.474 becomes 2.47.

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

Indicator:

1. A 2-digit or 2-character entry on the specification sheets used to tell when certain
operations are to be performed.

2. Aninternal switch used by the object program to remember when a certain
event occurs and what to do when the event does occur.

Control level indicator: An indicator used to specify certain fields as control fields and
to tell which operations to perform at total time when data in the control field changes.

Field indicator: An indicator used to determine if a given field on an input record is
plus, minus, zero, or blank.

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

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

Overflow indicator: An indicator that signifies when the last line to be printed on a page
has been passed. It may be used to specify which lines are to be printed on the next

page.

Record identifying indicator: An indicator that signifies the type of record to be
processed next. '

Resulting indicator: An indicator that signifies (1) if the result of a given calculation is
plus, minus, or zero, or (2) -if a given field is greater than, less than, or equal to another
field.

Input: Information to be transferred from cards, disk, or keyboard to storage.

Input specification sheet: A coding sheet 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 computer and the
locations in storage of all data involved in that operation.

Keyboard: A device, similar to a typewriter, used for entering data directly into storage,

Keypunch: A device, similar to a typewriter, used for punching information into cards.
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Last record indicator: An indicator that signifies when the last data record has been processed.
Machine language: A language that can be interpreted and used by a computer.

Master record: A record whose information rarely changes (such as a name and address
record).

Ninety-six column card: A punch card with 96 vertical columns representing 96 characters.

The columns are divided horizontally into thirds, such that the columns in the upper
third are numbered 1-32, in the middle third, 33-64, and in the lower third, 65-96.

Numeric: Any combination of the characters 0-9.

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

Operation: A defined action performed on one or more data items (for example, adding,
multiplying, comparing, or moving information).

Operation code: A word or abbreviation, specified on the Calculation sheet, that is used to
identify an operation (for example, SUB for subtract, ADD for add).

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

Output: Data transferred from storage into punched cards, printed form, or disk.

Output-format specification sheet: A coding sheet used to specify the records to be written
in each output file and the format of output records.

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

Overflow indicator: An indicator that signifies when the last line on a page has been printed
or passed. It may be used to specify which lines are to be printed on the next page.

Overflow line: The line specified as the last line to be printed on a page.

Overflow page: The new page which is advanced when overflow occurs.

Primary file: The file that controls the order in which reco}ds are selected for processing.
Printer: A device that records information on paper in the form of printed characters.
Printer spacing chart: A form used to plan the locations of data in the output file.
Processing: To perform operations on data from an input record.

Prbcessing unit: The part of a computer that controls the computer and its attached devices,

provides storage area for the programs and data, and performs the operations specified
in the program.
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Program: A set of instructions that (when stored) tells the computer which operations are to
be done and how to do them.

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

Source program: A set of instructions that represents a particular job as defined by the
programmer. These instructions are written in a programming language, such as RPG 1I.

Program cycle: A series of operations performed by the computer for each record read.

Program listing: A computer printout which gives information about the source program,
such as source statements, diagnostic messages, indicators used, storage addresses of
fields, and constants used.

Punch card: (See card.)

Record: A group of related fields or data items treated as a unit; for example, a punched
card.

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

Record identifying indicator: An indicator that signifies the type of record to be processed
next.

Record length: The number of characters needed to include all the data for one record. .
Record types: Records from one file which have different fields and/or format.

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 II.

Special character: A character other than a digit or letter (for example, *, +, ¢ , %). In
RPG II programming, @, #, and $ are considered alphabetic characters.

Specification sheets: Forms on which an RPG II program is coded and described. The
four specification sheets described in this manual are the Control Card and File
Description sheet, the Input sheet, the Calculation sheet, and the Output-Format
sheet.

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

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

Total time: That part of the RPG II program cycle in which 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 YY§¥57 (i represents one blank space).
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record description
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definition 84
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