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Preface

This book is intended for persons who want to learn to The second chapter describes the RPG ll program cycre
write programs which wil l produce printed reports using and the RPG ll specifications you must write to do a
the RPG ll language. The book is designed to be used particular task. The material in this chapter is arrangeo
by a person with no previous knowledge of computers to provide a gradual development of concepts,
and prrogramming, or by a person who already knows a proceeding from the simple to the more complex. Thus,
programming language but wants to learn about report it is important to read the material in sequence. Sample
writing in RPG ll. jobs are used to i l lustrate the concepts presented.

After reading this book, you should not expect to be The third chapter explains an RPG ll programmer's job
able to write complex RPG ll programs. You wil l be more fully. lt shows, by means of a sample job, the
introcluced to only a small part of RPG ll. Many things a programmer must do from the start of a job to
impoftant features in RPG ll are not discussed in this its completion.
manual. The RPG ll reference manual for your system
contains all of the information about RPG ll features on
your system. You should have gained enough RpG ll Coding Forms
background knowledge so that you can readily rearn
more detailed information-either from reference Following is a l ist of forms used to code and debug
manuals, classes, or IBM personnel-which is required RPG ll programs. Contact your local IBM branch office
for writ ing programs for your system. to order anv of these materials:

How This Manual ls Organized
.  RPG Control and Fi le Descript ion Specif icat ions,

GX21 -9092

The first chapter describes, in general terms, how a . RPG Input Specifications, GX21-9094
system operates and the things you must do to run a
particular job. The information presented should answer . BPG Calculation Specifications, GX21-9093
such quest ions as:

. RPG Output Specifications, GX21-9090
. Wlhat are the parts of a data processing system?

. RPG Indicator  Summary,  GX21-9095
. Wlrat is a program?

. RPG Debugging Template,  GX21-9129
.  Wlhat  is  a programming language?

. Printer Spacing Chart, X2O-1776
.  What  is  an RPG l l  program?

. Record Lavout Form. X21-9088
. How is an RPG ll program run on a system?

. Disk Fi le  Layout  Chart ,  GX21-9108

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

PARTS OF A DATA PROCESSING SYSTEM

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

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

lnput Devices

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

Output Devices

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

Processing Unit

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

Basic Data Processing and Programming Concepts I



Storage

storage is the system's memory area. This area is divided into many storage
posit ions which the system uses to electronical ly store infornration. The actual
number of posit ions in storage depends upon the size of the storage unit.
Each storage posit ion has an identi fying number cal led an address.

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

Arithmetic / Logic

Calculat ions (such as add, subtract, mult iply, and divide) are performed in the
arithmetic/ logic unit .  When your instruct ions tel l  the system to do an operation
such as add, the information to be added is transferred from storage to the
arithmetic/ logic unit .  The operation is then performed and the result is sent
back to storage.

Control

The control section is the system's decision maker. l t  retr ieves instruct ions
from storage, determines what has to be done, and directs other units or
devices to perform the required operations.



PROGRAMS AND PROGRAMMING LANGUAGES

Data processing systems do only what you tell them. When you give a system
instructions, however, it might seem as though the system requires more than
you would need to do the same job. But remember. a data processing system
cannot think: it requires explicit instructions, even for those things you would
do a lmost  wi thout  th ink ing.

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

lnformation to work with (input).

Instructions tell ing you how to work with (process) the information.

Additional instructions describing the expected results (output).

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

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

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

The RPG ll 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 ll language, you must follow certain

rules just as you would when constructing a sentence in English. You wil l learn

about these rules in the second part of this manual.

The set of instructions you write is called a source program- This source
program is translated by a program called the compiler, resulting in a machine

language program called the obiect prograrn. lt 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 ,ob. For example, one instruction might direct

the system to read an input record, another might specify the adding of two

numbers, and another may tell the system to print a l ine on the printer'

Because all jobs are not the same, you provide a different set of instructions
(program) for each job.

Basic Data Processing and Programming Concepts 3



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

OUTPUT SPECIFICATIONS

RPG CALCULAT ION SPECIF ICAT IONS
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Figure l. RPG ll Specificationt Formr

4



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

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

Source Programs to Object Programs

As we said earlier, the system understands only machine language. lt cannot
use a coded program (written in a programming language like RPG ll) directly.
Any program you write in RPG ll must be translated into machine language.
The translator is a program called a compiler. The RPG ll Compiler program is
avai lable f rom lBM.

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

It determines what machine instructions are necessary for the system to
perform the job described by your RPG ll specifications.

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

It assigns storage locations to program instructions and data.

Basic Data Processing and Programming Concepts 5



Summary

Figure 2 illustrates the RpGl l  data processing concepts.

Qj Determine the requirements of  your job.

Def ine the input  and pr inted output .  Also
decide what processing must be done in
order to get  the proper resul ts,

(i Writ" the source program by describing your
job on the RPG l l  speci f  icat ion forms.

Figure 2 (Part 1 of 21. Summary of RpG ll Data processing Concepts
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Figure 2 lPan 2 of 2). Summary of RPG ll Data Procassing Concepts
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DATA PROCESSING TERMS AND PROGRAMMING AIDS

In the discussion of RpG l l ,  you wii l  f ind reference to data processrng terms
and programming a ids .  F igure  3  descr ibes  some bas ic  p rogramming te rms.
F igure  4  and F igure  5  a re  examples  o f  some programming a ids .

Field: An area in a record reserved
and used fo r  a  par t i cu la r  i tem o f
in fo rmat ion .

Record: A group of related f ields.

Fi le. A group of related records.

, : i i i i t i lF---l,l,d' - : -  - _ - _ - 4 ' . 1

' f f ir1llr l '
r l  l : r l l l l

/  |  l i r l l l l l
I W

Card
F i l e

Record
(A rer:ord
on a printecl
report is
comnronly
cal led a
l i ne .  )

Figure 3. Easic Programming Terms

8

Fi le (Pr inted Report )

Record

Name Ci ty State Zio

Fie ldsFie lds

Accounts Receivable Register

Date Cust  Cust  Name Invoice I  nvoice
No  No  Amoun t

07111 7560 Attstons 06340 $ 44.32
07111 7632 Vi t tase Shop 06341 148.39
07/11 8392 Ray's Repair  06342 4.28

Fie lds
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Basic Data Processing and Programming Concepts



roc. il).
C H A R A C T € R S  P [ R  I N C H . 5  L I N E S  P E R  V E R T I C A L  I N C H )

i

!+ lold bo. l  or doi l .d l i^ .
i

l+ told bc.l or &n.d li..

Figure 5, Printer Spacing Chart



Chapter 2. RPG ll Programming Language

RPG ll Program Cycle

When you do any job, you must do it in a particular order. The system must
also do its job in a particular order. This logical order for the job is suppl.ied by
the RPG l l  compi ler  and/or  your  coding.

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

RPG l l  P rog ramming  Language  11



Perform detai l
calculat ions.

Set resulting
andicators,

Perform heading
operat ions.
Perform detai l
output  operat ions.
l f  overf low l ine
has been reached,
set on overflow
indicator .

START

I
{}

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

Overflow indicator on? Yes, do
overflow operations and set
overf low i ndicator off .

LR indicator  on7 Yes,  end ot
job has been reached.

Program
Cycle

Set off control
level indicators.
Set off record
ident i f  y ing indicators.

Last  record? Yes,  set  on
control  level  and LR
ind i ca to r s  and  pe r f o rm

to ta l  ca l cu l a t i ons .

a
Read a record,

'd>

b,
ident i fy ing

F
Perform tota l  output  operat lons.
l f  overf low l ine has been reached.
set  on overf low indicator .

Set on record
i  ndicator .

P"rfo.- tot"t
calculat ions,
Set resul t ing
indicators.

Change in contro l
f ie ld? Yes,  set
on contro l  level
indicators.

Notes:
1.  The program cycle shown gives the general  order of  the operat ions.  There may be minor var iat ions

between th is cycle and the detai led cycle d iscussed in the reference manual  appl icable to your
svstem.

2.  You do not  need to memorize the program cycle.  The cycle is  only shown at  th is t ime to g ive Vou
an idea of  the cycle of  the operat ions.  The operat ions wi l l  be discussed in greater  detai l  la ter .

Figure 6. Program Cycle

1 2



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

In this chapter, the operations in the RpG ll program cycle are explained a few
at  a t ime.  You wi l l  learn:

. Which operations are used for a particular function.

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

RPG l l  Programming Language 13



Writing Specifications for Input and Output Operations

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

Program Cycle Operations

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

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

START

I
I

D
hv

lVlove data from record selected at
beginning of cycle into processing area., . . . ' .

: * i

{?

"#

Perform detail
output
operataonr,

Program
Cycle

a
Read a record.

{;}

d
Figure 7. Three Basic Op€rations in the RpG ll program Cycle



Data read by an input device must be trarrsferrerJ tc) t l)e $vritern's processlrlr i
unit before it can be used. Moving data is a rnandatory oprlr;ri ion rJrrrre l,..rr
every job. Because this operation is mandatory and is dorre: exactly tht: $ariri:
for every job, the compiler can supply instructions to do ir.

When the program is executed, the program cycle is repeateri over anrl orrr,r
All three operations are used for every record in the input f i le. The terrn dei.lr l
output, in the cycle operation, means that the sp:ecified orit[)rrt nperations 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. lf 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 f i le and specify how the output records
should be created. You must also indicate what devices are used in the job.

r l P ( r  l l  P r , ' , 1 . , , , t r n i n q  L . a n . l u d g ' j l 5



DESCRIB ING THE F ILES

The File Description Specifications form is used to describe all the fi les used
by your program. This information includes the name of the fi le, the device
used with the fi le, and information on how the fi le is to be used. You fi l l  out
the indicated positions on the bottom half of the form.

RPG CONTROL AND FILE DESCRIPTION SPECTFICATIONS
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You must describe, on a separate rine, every fi le used in your job. Many simple
jobs require only one input and one output f i le. In the first jobs we discuss,
therefore, we wil l use only one input and one output f i le.

File Names

Errery fi le used in a job must be named. The name provides you and the
compiler a means of identifying the fi le. During compiration, the compirer
as;sociates the file name with other cha4acteristics of the file. Thus, you can
refer to that f i le 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 fi le name must be 1-8 characters long.

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

Blanks must not appear between characters in the file name.

No two fi les used in the same program can have the same name. (Because
some RPG ll compilers use only the first seven letters of an g-letter f i le
name, be certain, when using these systems, to make the first seven letters
unique; for example, use TRANSACT and TRANFILE, not TRANFILA and
TRANFILB.)

The fi le name must begin in position 7 on the specifications form.

Val id  f i lename.

Inva l id  f i lename.  Name must  s ta r t  in  pos i t ion  7 .

Inva l id  f i lename.  A  b lank  must  no t  be  used be tween le t te rs .

Va l id  f i lename.

Va l id  f i lename.

Inva l id  f i lename.  The f i rs t  charac ter  o f  the  name must  be

an alphabetic character.

It is a good practice to assign meaningful f i le names: Meaningful names
indicate something about the file, such as the type of records in the file or the
use of the fi le. Because fi le 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 f i le
consisting of records for all customers having charge accounts.

RPG l l  Programming Language 17



Device Designation

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

To indicate the device used for the fi le you named, enter the RPG ll code
name for that device in positions 40-60. The name must begin in position zt0.

Note: ln the examples in this manual, you wil l see shading in the device name

oositions rather than actual RPG ll code names for devices. Code names differ
for each system. The RPG ll reference manual for your system will tell you the
code names that are applicable.

During compilation, the compiler associates the fi le name with the device
name. When you use the same fi le name in the rest of your program, the

system will know which device to use.

Fi le  Use

You must also describe how each fi le and its associated device is used in a
program. Files can be used as either input or output. (Files with other uses
will not be discussed in this manual.) lf records are read from a fi le, the fi le is

an input f i le. lf a new fi le is created during the job, the new fi le is an output
fi le. Printed reports are the only output f i les discussed in this manual.

You specify fi le use by placing either an | (input) or O (output) in position 15:

+ lnput  F i le
+ Output  F i le

File Designation

Position 16 is used to explain more about the use of input f i les. In this manual
we are discussing the use of only one type of input f i le, the primary fi le. For
this, you place a P in position 16. The designation of a fi le as a primary fi le in
an RPG ll program indicates that the RPG ll program cycle wil l supply some of
the program logic. For more information on primary fi les, and other types of
input f i les, see the appropriate RPG ll reference manual.
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Record Size

when describing files, you must specify the rength (in characters) of records in
the fi le' Record length is entered in positions 24-27. Enter the length so the
last digit is in position 27:

The record length specification does two things:

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

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

Record size for card files is easy to determine. lt is either 8O 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 col.umns.

The size of records (l ines) on the printer is also easy to determine. printed
records are l imited by the size of your printer (the number of print positions in
a l ine).

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

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

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

Besides describing fi les, you must describe the records in each fi le. The
compiler needs this information to create an object program that will read
records properly. Input records are described on the Input Specifications form.

Information needed to describe the record in a fi le includes the name of the
fi le containing the record, the name of each field in the record, and where each
field is located in the record. You fill in the indicated positions to describe
fields and data in the record:

RPG INPUTSPECIF ICAT IONS

""Lll"'- 1:::l1ll,, ,l . L I i f l

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

20



File Names

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

R P G  I N P U T S P E C I F I C A T I O N S
IB}I
i ,  "  S toc f  T ransa< t t on  &g i s te . r  ,  ,  ,
'  , lohn Ooe. . t/t l- -

1 , , , , , , , ,  I  ;  i  i  j  i  i , : . , , u r ' - , , , , " , , . , . ,  r
I r ' I  1 1
l ^ " r i i l i l
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f idlri fr larnss

-J"r.r 
rdentifv individua! f ields in the reeord, you must give each field a unique

{rarne. i:r6rn infcrrrratiun you placed on the File Description Specifications form

the r:onr;riler r:letermirres the size of the storage area for each input record. The

frelr: l narngs vr.rt i srrpply nn tlre Input Specifications form tell the compiler to

..r,*ir, lc ifr i i ;..r lori i(Jrl .:-:rea ir 'rtr i r;maller sections so each can be addressed
$ i : i { ) ; j l i i l t i ; r /

Tl're rules for forminq field names are as follows:

. Tfre fieid rrarne must be from 1-6 characters long,

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

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

The field name must begin in position 53 on the lnput Specifications form

-Va l id  name.
* lnva l id  name.
* lnva l id  name.
*Va l id  name.
*  lnva l id  name.

A blank cannot be used between letters in the name.

A field name can be no longer than six characters.

The name must start with an alphabetic character (A'2, #, $, @)

1
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It is a good practice to assign meaningful f ield names. For exampie, a field
containing customer numbers would be more mearringful lf i t were callecl
cusrNo rather than FIELDA. cusrNo indicates something about the data in
the field.

Enter f ield names one line below the fi le name, using a separate l ine for each
f ie ld:

Cugtot'rar
Nunbcr

,;",1
NurrtboY 

I
__1!
l{Jrlj_rz Lxlrl lrl

It?.mf tcm
Nunbcr

U S T  N
8:D N9
LS MM
T'E.NN
ESC
Ig:TP
E l t  p

Be sure to name every field that contains information necessary for your job. lf
you need all f ields on the record, name them all; i f you need only a few, name
only those you wil l 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.

I

I(

I
I List

I "'i
. l - . 1
,4414s146!r148

DascriPt rb n
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Field Location

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

When a field is only one character long, starting and ending position entries
are the same. Field location entries can be easily determined from the record
layout form:

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. lf the field locations you specify indicate a field length of 6, the

compiler allows six positions in storage for the field'

Type of Data

To complete your description of the input fields, the compiler checks position

52. This position indicates whether data in each field is alphameric or numeric.

A numeric field can contain only numbers; an alphameric field can contain

numbers, letters, and special characters.

lf position 52 is blank, the compiler assumes the field is alphameric. For

numeric fields, position 52 must contain an entry. This entry indicates the

number of decimal positions (digits to the right of the decimal point) in the

field.

R e c o r d  l d e n t r l r c a l i o n
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:li

,$
F
c
$

,*a*,*

Although you do not include decimal points in f ields in input records, you must
consider them if  you want correct calculat ion results and output data. By
specifying to the compiler the number of decimal posit ions you know to be in
a numeric f ield, you provide the information necessary to produce an object
program that wi l l  handle numeric data with decimals.

Remember, any f ield used in an ari thmetic operation (acjd, subtract. mult iply, or
divide) must be specif ied as numeric.

DESCRIBING OUTPUT RECORDS

Output records are described on the Output Specif icat ions form. Information
needed includes the name of the f i le containing the output record, the name cf
each f ield in the record, and the location where each f ield is to be placed in
the record. You f i l l  in the indicated posit ions to describe how the output
records should loox:

Leave pos i t ion  52  b lank  fo r  a l r rha-
mer ic  f ie lds .  Er r te r  0 ,9  to  ind ica te
the  number  o f  dec ima l  pos i t ions

in  a  numer ic  f ie ld .

l t

IBM ",","
f ^  

- ' - ' '

[!.v"--"'

;1,1
;+.f
;1. i
; l , r

R P G

I ;:r; :,
OUTPUT

, , 1
1 +

-t

;1" 1
1 r

o L 7
1 1

0 8
1 l

:_ ' i
r  0 i

t: i

,1,r
1
3 .

l r i i i

Name of  output  f i le
conta in ing records
you are descr ib ing

Names o f  f ie lds  to  be

inc luded in  record

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

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

File Names

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

IB I I I  " , " , " ,  "  "  
a ! ! . .$Ma.hn, !co , !o ,a , . i  

RPG

[-;gt;.U Transacf on Registery ,",""
Ei:*"rnn Qps. l:"y1ltzl:- 

-l ;'

O ! l p u t  l i l d i c d t o r s

OUTPUT SPECIFICATIONS

l ; ; ; " "  I  f  t -T ' l lT ; ; ' ; ;u ; ; - - ]; , - I I ; - 1 l  I '"*fl

r::-^- -:)> i ",,-,"., l''":-il'l:'"'1"".'I .1
File Descript ion Snecif icat i ,  I  i

' D

E d i l  ! \

Oq*s ; f f i



Record Type

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

A C C O U N T S  R E C E I V A B L E  T R A N S A C T I O N  R E G I S T E R

0 7  / \ L /  _  P A G E  0 1

C U S T  . I O U R N A L  I N V O I C E  C A S H  1 N V O I C E  J O U R N A L
D A T E  N O  C U S T O I | E R  N A M E  N O  N O  A M O U N T  A M O U N T  A M O U N T

o 7 / L 1 , / - -  1 5 9 8 2 0  5 0 U N D  0 F  T H E  S E V E N T I E  0 6 3 4 2 0  S  4 6 . 2 3

o 7 / L 1 , / - -  6 3 3 8 1 0  o L D E  V I L L A G E  S H o P P E  0 6 3 4 2 1 ,  8 9 . 7 0

o 1 / L 1 , / - -  6 4 2 9 9 0  P A R A G O N  T V  S A L S S  0 6 3 4 2 2  2 0 . 3 0

0 7 / 1 , 1 , / - -  1 , 2 2 6 2 0  C A N N I Z o N I  S T U D I o S  0 6 3 4 2 2  1 , 2 9 . 1 6

O 7 / T 1 , / - -  6 8 2 0 3 0  R A Y M O N D S  R A P I D  R E P A I R  $  6 3 . 8 0

0 1  / 1 , L / - -  1 4 2 9 5 0  S A R A T O G A  V A R I  E T Y  2 9 . 1 2

0 7 / 1 , 1 , / - -  0 1 4 2 8 0  B A K E R  E R A D L E Y  6  C 0  4 3 . 5 0

0 7 / L L / - -  8 1 2 0 6 0  U N I V E R S I T Y  E L E C T R I C  9 1 . 7 5

0 7 / 1 , 1 , / - -  8 8 3 2 9 0  V I L L A G E  M U S I C  E  T V  0 7 - 0 3 6  i l , 8 . 2 3 C R

o 7 / 1 , L / - -  0 0 6 2 8 0  A L L S T o N S  0 7 - 0 3 7  1 0 . 7 0 C R

T o T A L S  J 2 3 4 . 1 1 *  $ 2 8 5 . 9 9 *  $ 2 8 . 9 3 C R *

Heading racords are printed at the top of a page. They include report titles, column headings,
or  any other in lormat ion needed to ident i fy  the k inds of  informat ion found in the report .

Dotail rscords contain information about an individual item. Information in a detail record is

often taken directly from an input record.

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

resul t  of  calculat ions on informat ion in a group of  detai l  records.
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To spec i fy  record  type ,  p lace  an  appropr ia te  en t ry

spac ing  char t  was  proper ly  f  i l l ed  ou t ,  you  can re fe r

rype:

i n  p o s i t i o n  1 5 .  l f  t h e  p r i n t e r

to  i t  to  de termine record

These entr ies specify the record type

Ref€ ! r  to  the  pr in te r  spac ing  char t

to  de termine the  record  type :

Fiecord Type

+ Head ing  Record

-  Deta i l  Record

T ^ . ^ l  O ^ ^ ^ - lTotal Record

z6



Field Names

To specify the information to be placed in each output record, you must name
each field to be included. You specify these fields on separate lines of the
Output Specifications form in positions 32-37. Begin the l ist of f ields one line
below the fi le name:

IBl i l  , " , . . , , , , , .^, ,  
" . , ,n.s 

M..h,.p,  co,,  o,d, r , ,

RPG OUTPUT SPECIFICATIONS

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

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

Field Location

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

Jz"'. a"r".""' I  ̂
i - - ! . l i r  L
1  ' " ' l
l N .  l

I
L : N l l

Constan

1
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rr_-i-tr il
+1

'""[L]"'--

( , u n s t J r i l  u r  E d r l  W o r L l

0 l

:l,l
: 1t1
:r:i
: l : j

PRINTED REPORTS

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

Spacing

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

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

.5
6
7
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RPG OUTPUT SPECIFICATIONS ( ,x21  9090 uMr050 '
t l n r , d  n U S A

r  2  7 5 7 6 7 7 7 8 7 9 8 0

r - :  i ' r  r l  l  [ - l" * t  L  " . " . ' " t l L l - r r

"..-; I
r ) i , .  I

a L 4 r B s . j

I
I

L[ 1

C o n s r a n t  o r  F d L l  W o r d

Skipping

You can use Skip entries in positions 19-22 to control spacing between lines
on a page and to control printing the first and last l ines on a page. A skip can
be made before or after a l ine is printed. You indicate this by coding the skip
in either positions 19-2O (Beforel or 21 -22(Afterl. The entry you place in
these posrtions depends on the type of printer you have.

In this manual, we wil l discuss and show examples only for printers with
tapeless carriage control. lf your system uses a carriage control tape, you wil l
f ind the appropriate entries for skipping in the RPG ll reference manual for
your system.

The Skip entry for a printer with tapeless carriage control can be any l ine
number (1 -112l ,  on the pr inter  paper.  (The standard 11- inch pr inter  paper has
66 lines per page when 6 l ines are printed per inch.) A Skip entry in positions
19-20 indicates the l ine to which the printer skips before it prints the next l ine
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OUTPUT SPECIFICATIONS

1 " , . " 1 1 T t , , , , ' , , . n , , - l
i '  l -  . - ,  i

GX?1 9090 UM 050 '
P r . r e d , n U S A

t  2  7 5 / 6 7 7 7 9 1 9 8 0

^  T T I  P " ! d , '  f l  f r - a r - _ ]- * L i _ l  '  
" " " ' - l  t r r l  I  l

clrtoi,i

Printer paper is not rolled backward. lf the printer is on l ine 50 when the
program issues a skip instruction to l ine 1O, the printer skips to l ine 1O on the
next page.

' ,ftl i ipt6pl'
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Editing

Editing is a means of punctuating numeric fields by adding decimal points,
commas, and negative signs. Editing can also suppress the printing of leading
zeros (in the number 0O149, O0 are called leading zeros).

When a numeric field is read into storage, it contains no decimal point or
commas; when an unedited numeric field is printed, it appears exactly as it is
in storage. A large number printed without commas or decimals is hard to
read. Furthermore, an unedited field may not be meaningful when printed

because of the way the system stores negative numbers.

The system uses the last digit in a numeric field to indicate sign (plus or
minus). lf the field is minus, the system combines a minus sign with the last
digit. When a negative number is printed unedited, the combination of digit
and sign appears as a letter. For example, minus 6439 prints as 643R. On the
other hand, a positive field has no sign (a numeric field that does not have a
negative sign is assumed to be positive). A positive field, therefore, prints
normally. Positive 6439 prints as 6439.

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

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

Commas Decimal
Point

S ign  Fo r Negat ive  Ba lance

Zero

Suppress

Pr i n t  Ou t  On
Zero BalanceNo Sign C R -  (M inus )

rlF- Yes No  S ign T---F", [_-"-
2 Yes Yes No  S ign Yes B  l anks

3 Yes No  S ign Y e s .O0 or 0

4 Yes No  S ign Yes B lanks

A Yes Yes C R Y e s .0O or 0

B Yes Yes Yes B lanks

Yes C R Yes 0 0 o r 0

D Yes C R Yes B lanks

J Yes Yes Yes .0O or O

K Yes Yes Yes B lanks

L Yes Yes .00 or 0

M Yes Yes B lanks

X I

Y 2 Yes

z' Yes

'The 
X code removes the plus s ign of  the f ie ld.

"The Y code is used for  date f ie lds.  l t  suppresses only the lef tmost  zero and purs stashes
in a three to s ix d ig i t  f ie ld according to the fo l lowing pat tern:

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

3The 
Z code removes s igns and suppresses zeros.

/vote. '  The edi t  codes shown in the f  i rs t  column are used in posi t ion 3g of  the outpur
speci f icat ions form to punctuate the f ie ld named on the same l ine.  only numeric f ie lds
can be edi ted.  The decimal  point  is  automat ical ly  inserted in the correct  posi t ion.

Figure 8. Edit Codes
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Edit  Codes

Field Length
and Digits

Fie ld
Character-

istics

1169532 02 00 000 041 345

Posi tive.
Number -

Two Decimal
Pos i t i ons

Negat ive

Number -

Two Decimal
Pos i t i ons

Zero-Two
Decimal
Posi t ions

Zero-No

Decimal
Posi t ions

Posi t ive

Number-
Three Decimal
Posi t ions

1 17,695.32 .02 .00 0 41.345

z 't7,695.32 .02 41.345

3 17695.32 .o2 .00 0 41.345

4 1 7695.32 .02 41.345

A 17.695.32 .02cR .o0 0 41 .345

B 17,695.32 .02cR 41 .345

1 7695.32 .02cR .00 41.345

D 17695.32 .02cR 41.345

J 17,695.32 .02- 00 0 41 .345

K 17,695.32 .o2- 41.345

I 17695.32 .o2- o0 0 41.345

M 17695.32 .o2- 41.345

X 1 769532 OK 00 000 o41 345

Must be used wi th a 3 to 6-diq i t  f  ie ld. 0/0 4t ' t3t45

z 1 769532 2 41345

/Vote:  This table shows the ef fect  of  edi t ing on f  ive di f ferent  f  ie lds.  l t  i l lustrates what wi l l  be pr inted by
using each edi t  code on the f ie lds.

Figure 9. Examples of Editing
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JOB 1 {TRNREG):  PRINTING A STMPLE REPORT USTNG THE THREE BASTC
CYCLE OPERATIONS

Job Definit ion

Print a report l isting all i tems sold during a week. The sell ing of an item is
known as a transaction, so the report is titled Transaction Register.

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



Job Requirements

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

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

Jtcn
.Descnption

,e l ' r '  r r  J ,g '  zo  l z ' -zz  Jz l la ru r l ro l  : ' l  ro l rs l  10  r ,  J l
1 1 1 1 ' '

Output: A printed transaction register:

This printer spacing chart shows how the report is formatted:

l-

Iransoc,tto,Itcn
Nnmhr

iltTs l,t[il-r_ - f f i -

1 / ? 1 /  -
t / 2 a /  -
1 / 2 1 /  - -
t / 2 4 /  - -

|  / 2 4 /  -

I  / 2 q /  - -

q  I  J C  l 0
{  I  2  t  q 6

e l i l 1 6
5 C  J O  2 9
J I 7 8 0 2
| 2 b 9 I 7

4 l l I 2 l
t  |  2 9 9 1
e l . J o d B
r l  t  I  / c
e  l  J l J a
l l r . i l 2 6

T H O J I  B O X  I O O A  F L U S H
C H I q S  q R F A K E R  I 5 A
1 5 0 0  I * l N  s o c K E l  b
M r . ) r U R  l , / 2  H p  6 O  C y C
T E R f { l l { A L  C L I P
I ' R H  J I \ A L  B A R
I 5 O b  > O L K I  A D A P I  B R i !
c H l T l  8 i { F A ( t R  t J A
C H I I 6  q R F A K T R  5 0 A
I : I 5 I  5 I L  5 W I I C H  A R \

f  i 0 J 5  P , R  d 0 x  L 5 U A
t L 8 u l  F J S t  I 5 a

l 0  / r . 9 0
r o 0  . 8 9
5 0 0  l .  t  2

2  1 4 6 . 1  I
L  O 0  5 . 1 2
l o 0  4 . 1 2
4 0 0  .  t  c

6 0  l . l 5
4 0  t . l  s

2 o u  I . i 6
I J  { . 9 8

2 0 J  . t ?
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Job Specifications

IBM . , . , , . , . , .  
" " ,n .sMeh,oesco,po , . ion

RPG CONTROL AND FILE DESCRIPTION SPECTFICATIONS

F"'* ' I "1"""cT1pn feeigt !1 I ,  I " , ,* ,  1[ : ' " :* ' , |ahn Doe, )D." / / /o1: :  ]  , ,  
i ,  l u*ffi"'

cx2t so92 UM/050'
p r ,n red  In  U S.A.

75  76  /7  78  79  80

rrnril'..vwl@w
Control  Speci f icat ions

R P G  I N P U T S P E C I F I C A T I O N S

Stqaq€ Index

IB}T ( ;x? t  9094 uM,050 '
P '  f l . r t  ! , r  U  s  A

t , ,  ^ ;  ) t  tn  t9  8a

lH;ur ,,,[iifl444FF]
, 

-, - fran sacl i 677 Register
l -  " ' "  Tc 'hn Doe I  : tho l -  -  ' ,  '  I  '  ,

f l r r : o r  r l  l r l e r r t r l  (  r l r o 0  C o ( j ( , \

lThe 
Record ldent i fy ing Indicator  (entry 01 in posi t ions ig and 20) is  needed to ger correct

output .  f  t  wi l l  be expla ined later  under Job S (STOKST):  Using Record tdent i fy ing lndicators
to Process Different Record Types.

Fi le Descr ipt ion speci f icat ions descr ibe the f i res used:  one input  and ; ; r , *a
The input f i le, consisting of 96-character transaction records, is given the name
TRANS.  I  in  pos i t ion  15  ind ica tes  input  f i re ;  p  in  pos i t ion  16  ind ica tes  pr imary
f i le ;96  in  pos i t ions  24-27 te rs  how rong the  records  are .  The dev ice  used to  read
the  f i le  depends upon your  sys tem.  The ou tpu t  f i re  i s  a  p r in te r .  F i rename is
REPORT.  The pr in t  l ine  ( record  length)  i s  96  pos i t ions  long.

Not ice  tha t  en t r ies  have been made in  pos i t ions  i -2  and 75-g0 in  the  upper  r igh t -
hand corner  o f  each fo rm.  page number  (pos i t ions  1_2)  a long w i th  l ine  numbers(pos i t ions  3  5 )  herp  you keep your  spec i f i ca t ions  in  o rder .  These numbers  are
keyed in the source program. posit ions 75-g0 identi fy your program.

l r rput  speci f icat ions descr ibe the input  records.  The input  f i re  is
named first. The name entered must be the same as the name given
to the input  f i re  on the Fi re Descr ipt ion speci f  icat ion form. F ierds
on the input  records are then descr ibed.  Most  of  the in format ion
for  descr ib ing f ie lds is  taken f rom the record layout  form. The
record contains five fierds, ail of which are needed for output. Therefore,
a l l  f ive f ie lds are descr ibed,  s tar t ing one r ine berow the f i re  name. F ierd
descr ipt i 'n  entr ies inc lude f ie ld locat ion.  f ierd name, and decimal  posi t ion,
which indicates type of  data (a lphamer ic  or  numer ic) .  Any f ie ld to be used
in arithnretic operations or edited must be numeric. The output shows that
three f ie lds are edi ted.  Thus.  three f ierds have an entry  in  posi t ion 52 to
indicate numer ic  f ie lds.
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IBIil

/  t . t r t ^  
\ . .  . . r  

i  
. "  

,  
,

\ ' . . ' '
Y , .  I  a  |  1
' r , ,  

I  i  r ) i M l

C o i l s l J n t  o r  E d  r  W o r ( l

Output specifications describe how an output record wil l look. The output f i le is
named f i rs t .  D is  entered in  posi t ion 15 to indicate a deta i l  l ine (one pr inted for
every record read). A 1 in position 18 specifies single spacing. All f ields to be
pr inted are now l is ted.  one per  l ine,  s tar t ing one l ine below entr ies descr ib ing the
ent i re l ine.  End Posi t ion,  taken f rom the pr inter  spacing char t ,  is  g iven for  each
field. Again, according to the printer spacing chart, three fields are to be edited.
DATE needs slashes (edit code Y), OTY must be zero suppressed (edit code Z), and
PRICE must  be zero suppressed and punctuated wi th decimals (edi t  code 3) .  Edi t
code 3 was chosen for  the PRICE f ie ld instead of  edi t  code 2 because PRICE. being
a S-posi t ion f ie ld wi th two decimals (xxx.xx) ,  needs no commas.

RPG OUTPUT S P E C I F I C A T I O N S

O u l t r u t  l i l , i i r a t o r r

r  
The Record ldent i f  y  ing Indicator  (entry 01 in posi t ions 24 and 251 is  needed to get  correct

output. lt will be explained later under Job 5 (STOKST): Using Record ldentifying lndicators

to Process Different Record Types.
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Writing Specifications for Calculation Operations

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

Program Gycle Operations

When you specify a calculation operation related to each input record
processed, you are adding one more operation to the basic program cycle: the
detail calculation operation (see Figure 1O).

START

I
{}

0Perform detail
calculations.

Perform detail
output operations.

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

Program
Cycle

/Vote. '  This is  a basic program cycle showing the addi t ion of  derai l  operat ions.  Because th is is  a
detail operation, it is performed during every cycle for every record read.

Figure 10. Program Cycle for DEtail Calculations

a
Read a record.

{>



The Calculat ion Specif icat ions form is used to describe the operations you
want performed. Information needed includes the type of operation to be
done, the f ield{s} or constant to be used in the calculat ion, and the location
where the result of the calculat ion is to be placed. You f i l l  in the indicated
pos i t ions :

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S
IBIII

[ : " ; :

Type of operation
(ADD,  SUB,  MULT ,
D I V )

I

Specify one operation per l ine. In each program cycle, processing steps are
done in  the  order  vou spec i f ied  on  th is  fo rm.  l f  ca lcu la t ions  must  be  done in  a
part icular order, you must l ist the operations in that order.
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DESCRIBING TYPE OF OPERATION

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

ADD (add)

SUB (subtract)

MULT (multipty)

DIV (divide)

DESCRIBING DATA TO BE USED

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

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

500 Constant (actual data)

AMOUNT Name of a field containing data

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

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

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

' The first character of the constant must be placed in the leftmost position
of the Factor f ield.

. Constants cannot contain blanks.



The contents of a field can change during execution of a program, but
constants do not. lf you want to add, multiply, subtract, or divide the same
number during every program cyclq, you can use a constant:

I
-  Add a  cons tan t  1  to  COUNT a t  de ta i l  ca lcu la -

' , /-  t ion t ime, thus providing a count of the records
processed.

-- 
Calculate the circumference of a circle by mult i-
p ly ing  d iameter  by  the  cons tan t  3 .14159.

\ a,rnuur, a units quantity to a dozens quantity
b1r  d iv id ing OTY by constant  12.
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To the compiler, a constant is rike a fierd name. During compiration, the
compiler checks Factor 1 and Factor 2 for constants. lf there are any, the
compiler assigns a storage location for the constant and gives instructrons to
the computer to put the appropriate constant in that rocation at the beginning
of job execution.

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

ADD

Factor 2 is added to Factor 1 and
the  sum p laced in  the  Resu l t  F ie ld .

E i ther  l ine  adds  the  two amounr
f ields. The order of the f ields makes
no d i f fe rence in  add i t ion .

SUBTRACT

Factor 2 is subtracted from Factor 1 and
the  d i f fe rence p laced in  the  Resu l t  F ie ld .

The order  o f  fac to r  1  and fac to r  2  in  sub-
t rac t  opera t ions  is  impor tan t .  The bo t tom
l ine  wou ld  no t  p roduce the  des i red  resu l t .

MULTIPLY

Factor  1 is  mul t ip l ied by Factor  2 and
the product  p laced in the Resul t  F ie ld.

Ei ther  l ine mul t ip l ies the hours and rate
to obtain the gross pay. The order of
the f ie lds makes no d i f ference in mul t i -
p l icat ion.

D I V I D E

Factor  ' l  i s  d iv ided by  Fac tor  2  and the
quot ien t  i s  p laced in  the  ResLr l t  F ie ld .
Factor 2 cannot be zero

The order  o f  the  f  ie lds  in  d iv ide
operations is important. The bottom
l ine  w i l l  no t  conver t  a  un i ts  quant i t y
to clozens.
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DESCRIBING THE RESULT FIELD

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

You would not need to name a new result f ield in these two situations:

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

. The contents of an input f ield or a result f ield already defined on the
Calculation Specifications form is to be replaced with a new value.
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l f  you narne a new field, you must specify f ield rength (positions 49-51)and
clecirnal position (position 52) so the compiler can assign adequate storage for
the new field:

I N P U T  S P E C I F I C A T I O N S

l -he result f  ield COST is not a new f ield
because i t  i s  a l ready  de f ined by  Input
spec i f i ca t ions .  F ie ld  length  ar rd  dec ima l
posit ion entr ies are not needed because
thre compiler already has this in{or.mation
and has set aside storage space for the
f i r : ld .

RPG

tBl.

r',., '; r ,, ,
P , , i q , ' r r , ! ,  K ' r

INPUT  SPECIF ICAT IONS

i r l i i rj  i c , ; , , e " , , , , , r . ; , " ; l  J
i  r  '*"L,
l i  j

T E
sc

7Y.
osT

RPG CALCULATIONSPECTFICATIONS

The result f ield TOTAL is a new field because
it is not defined on the Input Specif ications
form. Field length and decimal position entries
are needed so that the compiler can set aside a
storage area for this f ield.
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Result Field Length

when you name a result f ield, make sure you specify one large enough to holrl
the results. Always consider the length of the fields involved in the operati6ns.
For example, if you are adding a two-position field to a three-positiorr f ield,
you must determine the largest result you could possibly have:

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

lf this calculation would occur many times in your program, as in a running
total, you would probably need a result f ield length larger than 4. lt is up to
you to determine the largest f ield length needed; failure to specify a large
enough result f ield can mean a loss of data.

Decimal Positions

For a new result f ield, be certain to place an entry in position 52. lf the new
field is to be numeric but contains no digits to the right of the decimal point,
enter a zero. Remember, this entry indicates type of f ield (numeric or
alphameric) as well as decimal position. lf the result f ield is not specified as
numeric by an entry in position 52, the compiler wil l not provide instructions
for the calculation operation.

Half-Adjusting Results ( Rounding)

f n RPG ll, rounding resulrs is called halt-adjusting. when the digit to the right
of the last digit you want to keep is greater than 4, 1 is added to the last digit.
The number 3.14159 rounded to four decimal positions becomes 3.141 6. The
same number rounded to two decimal positions is 3. 14.

999
99

1098
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To half-adjust any calculation result, you place an H in position 53 of the
Calculation Specifications form on the same line as the field to be
half -adjusted:

In th is  example,  DISCNT is  hal f -adjusted.  The entry  in  posi t ion 52 (Decimal  Posi t ions)
indicates the number of  d ig i ts  to  be reta ined af ter  hal f -adjust ing is  completed.  In  th is
case,  two d ig i ts  are requi red.  The mul t ip l icat ion and hal f -adjust ing would be done l ike
th i s :

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.

4.5OBB - Slashed digits are dropped since only two decimal positions
are required.
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JOB 2  (TRNREGI :  DOING S IMPLE CALCULATIONS

Job Definit ion

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

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

? t I I I T
Traneactionlltcrn I lten, | | |
Dak 

lru,mb' I m.cyifltion lauont'tvl+rcc Ir l l l i l
1 li,{,i'l,l'Ii,I1i{q]4iblqir,tr,l,lrd4rzt!44b1irl4a44141d,;:11n1,,ilL,I{A/Ar1ljns1rq,rr

Two decimal  oosi t ions

Output: A printed transaction register:

This printer spacing chart shows how the report is formatted:

L . l  4 . 9 4  { 9 . 0 0
. d ?  o q . C u

) r ' .  I . r 2  5 o f . 0 u
1  1 . 5 . / q  2 , r . 5 o

l r -  > . 1 '  5 1 2 . n .
l '  

" . 1 2  
q l 2 . . J

e r - ' . J  . l c  7 6 . 0 J
t , .  l . l 5  - t ' t . O t
\ )  l . l <  r / . 1 u

. r r  l . l A  ) \ 2 . a t

| ,  . . v n  . 1 . q _
.  t ?  o . . ^ u



Job Specifications

IBlt  , . , . ." . ,"^. ". ,".  
Rpc CoNTROL AND FtLE DESCRIPT|ON SPECtFtcAloNS

e,q-^l762yg2gl1
turyarnd John

1  2  t a t 6 ] 1 1 8 1 9 8 a

,"-Fntl ,' Tl?l^/lo rl. I' ' q tv r )  r . , .  . .o  IF fy ] l r l t r l (2 l

E x t e n t  E x n

F . .  A , r l  r r . n  ! r . ,  i e r c d

rar Cvrder OF lot

tBl'l " "."
Fll,* Tran sNt io n Reaiste r
l; "- Jiotn Doe I,! t/to/--

RPG INPUT SPECI  F ICAT IONS

" ' ' . t " " ar:,Bi,N,B !'c

I
F , ' c o , { l  l f f n l  l , . J l  o f  C o L i f s

-"|

t * '
f . -
l

f r -
f r -

1
3
3
1

Control  Speci f icat ions

The same f i les are used for  Job 1.  Therefore.
the Fi le Descr ipt ion entr ies are the same.

Fi le Descr ipt ion Speci f  icat ions

. : r

' ' , . "1-- - - -rTl
r . l

A r c

rEilNo I
r 5 L  I

T Y  i - 1
o t a  r  l ' 1 ,

/ T I L C
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RPG OUTPUT SPECIFICATIONS
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This specification tells the system what calculation to perform. OTy must be multiplied by
PRICE'  OTYand PRICE are f ie lds f rom the input  record and are descr ibed on the lnput
Specifications form. Notice, however, that a new field, EXTCST. is created to hold the result.
We needed a new result f ield because we could not use any of the fields described on the
Input Specifications form. lf we had used one of them, we would lose information needed
for  pr in t ing the deta i l  l ine.

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 spac-
ing chart, the EXTCST field is 7 positions long with two decimal positions. we, therefore,
used these figures when defining field length and decimal positions.
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Writing Specifications for lndicators

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

A report l ike that shown in Figure 1 1 would require printing four different types
of l ines: report heading, column headings, detail l ines, and total l ines. 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 l ines are printed. To
produce the report correctly, you must use indicators to specify when you want
certain things done.

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

You must know how program cycle operations affect indicators in order to
use indicators correct ly .  In  th is  sect ion,  ind icators are d iscussed one at  a
time. You wil l learn when to use indicators, how to specify them, and which
program cycle operations are associated with each type of indicator.
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q  I  J C 9 0
7 l B l 2 6

l ? r 0 7 1
1 2 5  r 8 l
4 1 2 1 4 6
5 t  i o 2 ?

I 4 6 . 7 8
5 . 1 2
4 . 1 2

. 1 9

t . l 5

I . l 6
4 . 9 8

. ) 2

2 8 . 4 4
1 9 . 5 0

. 8 9

t 4 . + 5

6 9 8 .  O O

z 9  3 . 5 6
5 1 2 . 0 0
4 I 2 . 0 0

7 6 . 0 0
6 9 .  O 0
4 6 . 0 0

2  - t 2 .  O 0
. r 9 . 8 0
6 4 .  O 0

l ' 7 5 4 . 1 6

2 8 . 4 4
1 9 . 5 0
{ 4 .  5 0
2 8 . 9 0

l 4 l  . l r r

2 , 5 9 3 . 7 0

2
t orj
l o 0
{ o 0

tr0
4 0

2 oij
l o

2 0 0

I { E E K L Y  T O I A L

l y ' o t e j  T h i s  r e p o r t  i s  s i m i l a r  t o  t h o s e  s h o w n  b e f o r e ,  b u t  n o t e  t h e  a d d i t i o n  o f  h e a d i n g s  a n d  t o t a l s .

F i g u r e  1 1 .  P r i n t e d  R e p o r r
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CONTROL LEVEL INDICATORS

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

When totals should be calculated.

Which calculations and output operations are total operations.

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

In Figure 11, the records are grouped by date and a total of the sales amounr
field should be printed when the contents of the input record date field
changes.
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control level indicators are specifieo at @ to tell the compiler when totat opere.
tions are to be done. Tl 

'x

car cu I a t i ons rh ey a re J:: ffi':T;?. J: :1,:T:6',: ffi Tni :'^';;:l .,"
total l ines.
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Program Cycle Operations

Figure 12 shows the program cycle operations associated with control level
indicators. The system can do calculations and output operations at two
different t imes in one cycle: at detail t ime and at total t ime. Total operations
associated with control level indicators are not done in every cycle; they are
done during the cycle in which the control f ield 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. lf it is.
a control break occurs and the control level indicator you specified is set on.
when the indicator is on, it means that all records in the control group have
been read and total operations can be performed. Control level indicators
remain on through the detail calculations and output processing of the record
that caused the control break. They are then set off before the next record is
read' srART

I
{7

il

Program
Cycle

Perform detail
calculat ions,

Perlorm detail
output operations.

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

Perform total output operatioru.

Set off control level indicators.

a
Read a record.

{}

Perform total
calculationr.

Change in
control field?
Ye3,3ot on
control level
indicatorr., ' ;

Figure 12. Program Cyclo Op€rations for the Control Loel Indicators



Detai l  operations for the record that caused the control break are done only
after total operations for previous records. The control level indicator assigned
to the f ield that caused the control break remains on so that the f irst record of
the group may be identi f ied with that indicator. The record that caused the
control break is not processed before the total operations are done, because
information from that record would be included with information from records
in the previous group. The totals from the previous group would then be
wrong.

RPG l l  Specif icat ions

To specify a f ield as a control f ield, you assign a control level indicator (L1 -L9)
to an input f ield in posit ions 59-60 on the lnput Specif icat ions form:

N P U T  S P E C I F I C A T I O N S

i l i

To specify which operations are total operations, you assign the same control
level indicator in positions 7-8 on the calculation specifications form and in
positions 24-25,27-28, or 30-31 on the output specifications form. on the
Output  Speci f icat ions form, you must  a lso enter  a T in  posi t ion 15.

L1,  ass igned on  the  same spec i f  i ca t ion  l ine

as  the  da te  f ie ld ,  te l l s  the  sys tem to  use

DATE as  the  cont ro l  f ie ld .
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Constanl or Edit  Word
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You can specify up to three different indicators on a rine on the output
specifications form. lf you are using onry one indicator, you can enter it in any
one of the three positions. The control level indicators specified on this form
can be used to condition an entire output record or onry certain fierds in the
output record.

RPG OUTPUT S P E C I F I C A T I O N S

I u,"
I

GX2r  9090 UM/O5o '

t5  /6  7 /  1a  19  80

, r , r ,

i i

l r

' ' l

0 !

t r

l 1' t ' .

l l

, i u ,
T ]

j l ' , i

r i
I l

t l
t 9

' t

"* []]'- l::111,,,,.[I]l]-l

o

Using the Blank-After Specification

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

This is a particularly useful feature when you are doing total operations. lt
allows you to use the same field over and over for accumulating and printing
totals. For example, you could use a numeric field to accumulate totals for a
particular group of records. After the totals are accumulated and printed for
that group, you can use the same numeric field to accumulate the totals for the
next group of records. To do this, place a B in position 39 for the total f ield.
lf you do not place a B in position 39, the totals for the second group of
records would be added to the totals for the first group of records.
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JoB 3 (TRNREG): usrNc coNTRoL LEVEL rNDrcAToRs ro cALcuLATE
AND PRINT TOTALS

Job Definit ion

Print a weekly sales transaction report that l ists all daily transactrons and gives
the total sales for each day. This report is simirar to the reports produced in
Jobs 1 and 2. At items sord each day are risted. rtem number, rtem
description, quantity sord, unit price, and sares amount (quantity t imes unit
price) are included for each item. The date is printed onry for the first
transaction encountered that has a new date. The total sares amount for a day
is printed after ail transactions for that day have been recordeo.



Job Requirements

lnput: sales transaction fi le consisting of 96-character records. The records
are arranged in ascending order by date. The format of the input
records is shown on the record layout form:

Itcrn
Ntrrrbcr

Processing:

Multiply quantity t imes unit price to find sales amount.

Find total of all i tem sales per day.

Output: A printed transaction register:

Group
Indicat ion

This printer spacing chart shows how the report is formatted:

Two decimal  posi t ions

{ I t 0 I 0
q I 2 t 4 6

c l t l 1 5

\ 1  ) O 1 9

J t 7 8 J 2
l 2 6 . r t 7
l r l l t t t

e  l 2 9 . l  7

4 l  l q B S
(  I  I  I  7 4
t r l  J C 9 0
7 1 8 1 2 6

c h 0 \ l l  B J x  l 0 0 A  F L U S F i
C H I e B  B R E A ( t R  l 5 a
I  5 O J  T W I  \  S O C K F T  B

q L J I t J R  I , /  2  I P  6 0  C  / C
I T A M I N A L  C L I P
T T R I l J I I I L  8 A R

I 5 O 6  S D C K I  A I J A P T  8 R \
C H I T ]  B R F A K I R  ] . J A
( H I 7 6  A ' { ( A K L , l  6 U A
C I 5 I  5 I L  S * I T C H  B R ^ J
f H C 0 5  B i i  L J I ) x  I  5 0 A
F L E O I  F , J S E  I 5 A

l 0  4 . 9 0
t 0 0  . 8 9
5 0 0  l . I 2

2  t 4 . 6 . 7 8  2 9 3 . 5 6
l o o  5 . t 2  5 1 2 . 0 0
I 0 0  4 . t ?  4 t 2 . 0 0
e 0 0  . l c  7 6 . 0 J

6 J  I . l 5  6 C . 0 0
. r 0  l . l 5  { 6 . 0 { . )

2 0 0  t . l 6  2 J ? . 0 0
l 0  c . 9 8  4 9 . 8 0

2 0 0  . J 2  6 4 . 0 0

1 . 7 5 4 . 3 6
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Job Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS cx21.s92 uM/o5o '
PrLnred In  U.S A.

75  76  77  78  79  80

[;liil",.,,vwwa
IB l t  ^ , " , , , " , . " .  

" , , " ,n .$Ma.hmd3c. rp . ,a i .D

j '""""' i76zs.acfion Reqisler l-,,,,,,,, 
-

[ ,-. .-, , , ;Toi, i  
'Doe- 

l , i" $oL-- I  
' n*ioh, -

Control  Speci f icat ions

No new entries are made on this form.

Fi le Descr ipt ion Speci f  icat ions

[.;"''

IBI{
1,."'-.," 17677g4.T/on Reqi sler
F", ;",," dohn Doe. 1,,,:,,! t[to[-- l r ; : ; :

RPG INPUTSPECIF ICAT IONS GX2l  9094 UM105C'
P r r r . d i r U S A

15 t6  11  7a  t9  8Q

ii::n:.,,,,[r]nfyEfF,IdI ""*ffi),,,,

I

I

I

I

I

I

I

I

I

I

I

I

I

1

'l

3r
3,
.1,

:
: ! .

:

R { r c o r d  l ( l $ t i i i c a t r o n  C o ( l e s
F i { r l ( l  Locat ron

Input f ields are described as before. ln 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 f ield and must be specified as such. This is
done by the L1 entry in positions 59-60.



R P G  C A L C U L A T I O N S P E C I F I C A T I O N S GX21.0093 UM/050',
IBl l  

" , . , . . , , . .  " , ,  
^. !  M..n,n..  coroo,.non

7 7 8 7 9 8 0

' "* Wr' - ffiln*- fFIMAElGl
e,"r, ,^ f74n3pal io4 AeqrsleF C ! r d  E l e c t

n<w^u,fa1h4 l)ss- lo";1ft6/--

I B M  " , , , , . , , " .  s u , . t s t r M . . h . . c o , F , , o

E:_:jpi:-pni on R-e. q i if e F I
trt ::ti n nlg91y:16pr- -]

RPG OUTPUT SPECIF ICAT IONS { i x2 t  9090 uM,050
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FIRST PAGE INDICATOR

The f i rs t  page (1P) indicator  is  used on the Output  Speci f icat ions form to
speci fy  the headings you want  pr in ted only on the f i rs t  page of  a repor t .
Headings,  usual ly  pr in ted at  the top of  the page,  inc lude such th ings as
report  t i t les or  co lumn names:

OUTPUT S P E C I F I C A T I O N S

,., ['ll, :t:';l;',1,, I1'lt'lt1 , ,
O u l t ) ! 1  l f ( i r c a t o r s

i r ,liili1 , . , r

( i ) n s t d r t  o r  F r l i l  W o r ( i

1 5  1 6  r /  1 3  i 9  ) O  2 1  ) t  7 1  2 4

> / 1 C  I  L < ) t \

I

's

Space should be left  at the top of the paper in order to avoid print ing close to the perfora-

t ion .  The paper  i s  inser ted  in to  the  pr in te r  so  tha t  the  f i rs t  p r in t  l ine  w i l l  be  jus t  be low the
per fo ra t ion .  The sk ip  to  l ine  06  be fore  pr in t ing  in  pos i t ions  19  and 20  w i l l  beg in  the  pr in t

ing  one inch  be low the  per fo ra t ion  (assuming s ix  l ines  to  the  inch) .

i r , r rn '8 t c ,



Program Cycle Operations

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

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

START

I
{7

ilPerform detail
calculat ions.

Perform heading
operations.
Perform detail
output  operat ions.

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

Perform total output operations.

Prggram
Cycle

Set ofl control
level indicators.

a
Read a record.

{:}

Perform tota l
calculat ions,

Change in contro l
f ie ld? Yes,  set
on control level
indicators.

Nofe. '  The f i rs t  operat ion in the f i rs t  program cycle concerns output  operat ions condi t ioned by the
f i rst  page (1 P) indicator .

Figure 13. Program Cycle Operations for 1P Indicators
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RPG ll Specifications

Heading information to be printed on the first page of a report is specified by
using constants (actual information instead of f ield names). Constants i 'or
headings must be specified according to tlrese rules:

- Constants must be entered in positions 45-70 of the Output Specifir;ations
form.

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

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

No f ie ld  name can be  used on  the  same l ine  as  a  cons tan t .

An end-posit ion entry must be entered for every constant.

v)g: ,1,1'1)gg6Rt,,

c o S T  t

uYl R:a' u s n' cTr o' N R E6 r sTE R I

NU,ildF,8
t l

TI

Val id  cons tan t .

lnva l i c l  cons tan t .  The cons tan t  must  be  preceded

by an  apos t rophe in  Pos i t ion  45 .

Inva l id  cons tan t .  A  l ie ld  name cannot  be  soec i f  ied

on the  same l ine  as  a  cons tan t .
Inva l id  cons tan t .  The las t  charac ter  in  the  cons tan l

must  be  fo l lowed by  an  apos t rophe.
Va l id  cons tan t .

Va l id  cons tan t .  A l t l ' rough the  cons tan t  i s  spec i f  ied

cor rec t ly ,  i t  w i l l  t )e  unreadab le  when pr in ted

because no spaces, were left  between words.i l
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Headings too long to specify on one line of the Output Specifications form can
be split and placed on separate l ines. You must. however, give an end position
for each part.

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

( l u l l ) u l  l r a l r c J l o r s

C d r s l d n l  o r  I r i  I  V t o r d

C o n s t a n t  o r  E d r t  W o r d

t  r  s  9  i 0 r r t ? r l 1 4 1 5 1 6 r 7  r 4 1 9 2 0 2 1 2 1 2 3 2 4 '

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

I .n I , f;. R;;,"," I
i  I  '  p t l s  Srqn  I

i a T - - l y  D " , e  L
a  I  x  I  

F i e r d E d ' r  
I

c L t z e t o l

i n l{,1 tj,,!::l
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OVERFLOW INDICATORS

You use overflow indicators to:

Print headings on every page but the f irst page of a report (the 1P indicator
al lows headings to be printed on the f irst page).

Control where print ing begins and ends on a page.

Advance forms from one page to the next (provided a skip specif icat ion is
a lso  used) .

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

.  Overf low-Lines that remain to be printed after a page is ful l .

Overf low handling-Advancing forms to a new page after the last l ine has
been printed on the current page.

Overf low l ine-The last l ine to be printed on a page.

Overf low page-The new page to be printed when overf low occurs.

The las t  l ine  to
be pr in ted  on  a
page is known as
the overflow line.

i*rA

Overflow occurs

when the  over f  low

l i n e  i s  p r i n t e d .

\\

Pr in te rs  use  cont inuous  fo rms (a  ser ies  o f  pages  d iv ided by  per fo ra t ions) .  Crver f low
hand l ing  re fe rs  to  the  means o f  advanc ing  fo rms f rom one page to  the  nex t .
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overflow can be handled automatically by the system or through specifications
you write.

/t/ote: This discussion assumes that you are using standard 66-line forms in the
pri nter.

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

When overflow is handled automatically. heading l ines can be printed on the
first page if 1P is used. No instructions are provided, however, to print
headings on overflow pages. Heading l ines are considered to be detail l ines
and wil l print on each detail cycle if the conditions placed on printing are met.

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

Fi le Descr ipt ion Speci f  icat ions

-F
Fi lename

FI! lY!.

hYhf
Symbol ic

Devrce

Name o t

l -ab€ l  Exr t

Eif.rn Bnlr
frr Orl,

rrtl!--{!
ri.w

rditr&

. l  l l rihrffi
$rr {t flle
Qrtsirr$F!

;s AdClB.oJ ,rr.

r{i

B.s.il
tdiEldt

fli;*
I Condiiio.

$ 
-[*fm

xl

:t Lnrds _. .3- -
F

i ff++
1 l t i l

1 ilri6 IF

1 2

RpG OUTPUT SPECIFICATIONS Gx21 @: uc/@.
IB l l  , " , " . - , , , , - , " , , .8sbh,B,6 .6r .non 

Pn^ td lnusa

t 5 7 8 1 7 f 8 1 9 8

O u t p u t  I n d r c a l o r g

i nd ica tor  to  the  pr in te r  a r
to show which operations

**ffi"_ HfL,..J_l]]_T-Tl

@, then use it on the Output Specifi-
must be done when overflow occurs.

I
I
l

iri
t f f

I i i
l r T
l i i
i i ll J

Assign an overf low
cations form at @

Plur Sigo

F i l rd  €d i r
Z - Z q o

C.nstanr or Edit  Word

t  r  ?  3  4  5  6  '  A  I  1 0 i l 1 2 r 3 _ r 4 r 5 1 5 1 7  r 4 1 9 N 2 1 2 2 2 3 2 a '
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Program Cycle Operations

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

The program sets on the overflow indicator you assigned whenever the
overflow line is passed. By setting the overflow indicator on, the progr€tm
remembers that overflow has occurred. As you can see in Figure 14, overflow
indicators can be set on at one of two times: at detail t ime when a detail
record prints on the overflow line or at total t ime 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. lf the overflow indicator is
on, overflow operations are done in this order:

1. Print any total l ines conditioned by the overflow indicator.

2. Skip to new page, provided a skip specification was made on a l i l le

conditioned bv the overflow indicator.

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



l f  mul t ip le deta i l  or  to ta l  l ines are to be pr inted in  a s ingle cyc le,  pr in t ing may
occur past the designated overflow line. This is because all detail and total
printing for a single cycle is completed before overflow operations occur.

START

{}

. , 4
t l

T

Program
Gycle

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

.

Overflow indicator on? Yes,
do overflow oporations and
ret ovorflow indicator off.

"',#'',,,,
Perform total output operations,

lf overflow line has been reached,
set on oYsrflow indicator.

Perform total
calculat ions.

Figure 14. Program Cycla Oporations for Overflow Indicators

Perform detail
calculat ions.

Perform heading

operat ions.
Perform detai l

output  operataons,

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

{}

Set off control
level indicaton.

a
Read a record.

{;}

Change in control
f ie ld? Yes,  set
on control level

indicators,
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RPG ll Specifications

There are eight overfrow indicators: oA through oG and oV. you can enter
any one of these indicators in positions 33-34 on the File Descriotion
specifications form. rf you have more than one printer f ire, however, you must
specify a different overflow indicator for each fi le.

After you have specified an overfrow indicator on the Fire Descrrption
Specifications form, you must specify the same indicator on the output
Specifications form. This specifies what you want done when overflo,ry occurs.

Besides specifying the overflow indicator, you must arso specify that .r,orms
should advance. You do this by placing a skip specification in positions l9_20
on the Output Specifications form.
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The skip specification should be made on the first l ine you want printerl on the
page (usually a heading rine). The skip entry is the rine number of the
beginning l ine (usually 6).

Always remember to enter a skip specification for advancing forms in er
heading l ine conditioned by the overflow indicator. lf you forget, forms; wil l not
advance when overflow occurs.

Using Spacing with Overflow

You already know that the overflow indicator is turned on when a record is
printed on the overflow line. However, this indicator also turns on wnenever
the overflow line passes under the printing mechanism. This means thet
spacing to a l ine past the overflow line to a l ine on the same page causies the
overflow indicator to turn on. Figure 15 shows an example of spacrng after
printing.
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Figure 115.  Spacing af ter  pr int ing
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Using Overf low and 1P Indicators Together

The overf low indicator is most often used with other indicators. However, we
wil l  discuss the use of overf low indicators only with the 1 P indicator. Both 1p
and OV cannot be on at the same t ime.

l f  you want headings on al l  pages of a report,  you can use both the 1l l
indicator and an overf low indicator. 1 P causes headings to print on thra f irst
page; the overf low indicator causes them to print on al l  succeeding pages. l f  a
record should be printed when either one or another condit ion occurs , lei ther
1P or OV is on), you can specify indicators in an OR relat ionshio.
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l f  a  record  can be  wr i t ten  when e i ther  one o f  two cond i t ions  ex is ts ,  p lace  the  cond i t ion ing
i n d i c a t o r  i n  a n  o R  r e l a t i o n s h i p .  S p e c i f y  t h e  i n d i c a t o r  s i g n a l i n g  o n e  c o n d i t i o n  ( 1 p  n  t h i s
case)  on  the  same l ine  as  the  l ine  type .  P lace  the  ind ica tor  s igna l ing  the  o ther  cond i t ion
(OV in  th is  case)  on  the  fo l low ing  l ine  w i th  the  word  OR in  pos i t ions  14-15.  Then spec i fy
f ie lds  and cons tan ts  to  be  inc luded in  the  record  in  the  normal  way.  In  th is  example ,  head ings
wi l l  p r in t  when e i ther  1P or  OV is  on .

Space and sk ip  en t r ies  a re  no t  necessary  in  the  OR l ine .  The en t r ies  in  the  l ine  prer ;ed ing  the
O R  l i n e  a l s o  a p p l y  t o  t h e  O R  l i n e .

LAST RECORD (LR)  INDICATOR

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

Use of the last record (LR) indicator is optional. When LR is not used in
specif icat ions, the compiler automatical ly supplies end-of- job instruct icns. l f
you use LR. you are indicating that certain operations, such as print ing a total
count of al l  records read, must be done after al l  input records are processed.
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Program Cycle Operations

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

Whenever a record is read, the program checks to see if all records in a fi le
have been processed. lf all records in all of the fi les have been processed, the
program sets on all control level indicators Ll -L9. lt 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. lf i t is, processing
sto's' 

srART

I
{}

0
\

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

Overf low indicator  on7 Yes.
overflow operations and set
overllow i ndicator of f .

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

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

Perform detai l
calculat ions,

Perform heading
operat ions,
Perform detail
output  operat ions.
l f  over l low l ine
has been reached,
set on overflow
indicator .

Set off control
level indacators.

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

Program
Cycle

a
Read a record.

{}

Perform total
calculations.

Change in control
f ie ld? Yes,  set

on control level

indicators,

Figure 16. Program Cycle Operations for Last Record (LRl Indicator
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RPG l l  Specif icat ions

The LB indicator is specif ied by an LR on the Calculat ion Specif icat ions form or

Output Specif icat ions form. This entry specif ies which operations are to be

done after the last record is processed:
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The LR ind ica tor  i s  spec i f ied  a t  @to  te l l  the  sys tem wh ich  ca lcu la t ions  are  to  be

done after the last record is proceised. The LR indicator is specif ied at @to tel l  the
system which output operations are to be done after the last record is processed.
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JOB 4 (TRNREG):  USING FTRST PAGE, OVERFLOW, AND LAST RECORD
INDICATORS TO PRINT HEADINGS AND TOTALS

Job Definit ion

Print a weekly sales transaction report that l ists 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 t it le and column headings are printed on every page of the report.
All i tems sold each day are l isted. ltem number. item description, quantity
sold, unit price, and sales amount are included for every item. The date is
printed for the first transaction in each group. After all transactions for a day
are l isted, the daily sales amount is printed. A final total of all daily sales is
printed at the end of the report.

Job Requirements

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

Itcr"t
Dcscrpf,on

Two decimal  posi t ions

Processing:

Multiply quantity t imes unit price to find sales amounr.

Accumulate sales amount to find total item sales per day.

Accumulate total daily sales to find total weekly sales.
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Output: A printed transaction register:

T R A N S A C I I O I \
D A  T €
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T R A N 5 ^ C T I O N  R E G I S I E R

O € S C R I P T I O N  O U A N I I T Y
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C H I 4 8  E R E A K E R  I ' A
t 5 0 0  I | l l r {  s { J c K € I  B
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2  1 f 6 . 7 8
I 0 0  5 . 1  ?
t 0 0

4 9 .  O O
8 9 . O 0

5 6 0 .  O  0

6 9 8 . 0 0

2 9  1 . 5 6
5 1 2 . 0 0

7 / 2 4 /  - .

. r  I  l O  l 0
4 l 2 l r r 6
4 l  t  t  t 6

5 0 . 1 0 2 9
1 2 7  A O Z
1 2 6 0  I  3

This printer spacing chart shows how the report is formatted:

r / 2 1  / - l 2 l 0 7 l
1 2 5 7 8 t
4 l 2 l { 6
5 1  ) O 2 2

2 - 5 P E E O  S A I
S A T I N - C U T  O A O O  S E I
C H I { 1  8 R . € A K € R  I 5 A
5 - V O L T  P O I € R  E  T T E R Y

? a  . 4  1 1
1 9 . 5 0

. 8 9
1 4 . { 5

2 4 . 4 4
1 9 . 5 0
q 4 . 5 0
2 8 . 9 0

I . r l . l . r

2 r 5 9 3 . 7 0t l E € K L Y  T O T A L
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JOB SPECIFTCATIONS

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS ( , ! r r  q092 L jMr05o '
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to be printed at the top of every page. Overf lornr must be
cont ro l led  in  o rder  t r - '  s1 , - re r ; i f y  exac t ly  where  head ings  are  to
pr in t .  The over f low ind ica tor  i s ,  there fore ,  ass igned to  the
pr in te r  f  i l e  to  te l l  the  cornp i le r  tha t  i t  shou lc l  no t  hand le
over f  low autorna t ica l  I  y .
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No new entr ies are made on the Input Specif icat ions form.

L ines  01  and 02  are  the  same as
for  Job 3 .  L ine  03 ,  cond i t ioned
b y  L 1 ,  w i l l  b e  d o n e  o n l v  w n e n  a
cont ro l  b reak  occurs .  Once da i l y
sales have been accumulated for
a  g roup (L1  is  on) ,  da i l y  to ta l  can
be added to  the  f  ie td  WEEKTO
used fo r  accumula t ing  week ly  to ta l .
(Week ly  to ta l  cou ld  a lso  have been
obta ined by  add ing  EXTCST to
WEEKTO for  every  record  read. )
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Six  d i f fe ren t  l ines  are  to  be  pr in ted ,  so  s ix  a re  descr ibed.  The th ree  head ing  l ines  shou ld  be
pr in ted  e i ther  when 1P is  on  ( f i rs t  page)  o r  when OV is  on  (over f low has  occur re ,J  and fo rms
have advanced) .  Thus ,  each head ing  is  cond i t ioned by  1P and OV used in  an  OR re la t ionsh io .
Not ice  the  f i rs t  head ing  l ine  has  the  sk ip  spec i f i ca t ion .  Th is  must  be  made befor r - ' fo rms w i l l
advance.

The weekly total is printed only once on the report,  after al l  records have been processed. l t
i s  cond i t ioned by  LR.  A  cons tan t  i s  spec i f ied  fo r  th is  to ta l  record  so  the  words  !VEEKLY
TOTAL wi l l  p r in t  as  ind ica ted  on  the  pr in te r  spac ing  char t .
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RECORD IDENTIFYING INDICATORS

In the jobs discussed so far, we have assumed that arr records in the input f ire
were alike. They did not necessariry contain the same information, but they
had the same fields and the same kind of information in each field. They were
of the same type.

However, in real jobs, often data fi les wil l not contain records of all the same
type. Files often contain many types of records with different f ields and
different information. When using different record types in a joo, you must
have a way of tell ing the system what operations (calculations and output) you
want done for each record read. Record identifying indicators are used for this.
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Program Cycle Operations

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

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

START

I
I

.I, f  )v,Perform detail
calculat ions.

Perform heading

operations.
Perform detail
output operiitions.
l f  overf low l ine
has been rsa,ched,
set on o\rerflow
indicator .

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

lSlverflow indicator on7 Yes, do
overflow operations and set

owrflow indicator off .

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

Program
Cycle

Set off contr,ol
level indicarors.

Sot off record identifying
indicators.

Last  record? Yur,  , " ,  on
contro l  level  and LR
indicators and perform

total  c i t lculat ions.

_ r >
Set on record
identifying indicator.

Q
Flead a record.

{;}

Perform total output operataons.
lf overflow line has boen reached.

set on owrflow indicator,

Perform total
calculations.

Change in contro'l
f ie ld? Yes.  set
on control level
indicators.

ii'.;-ll' firiii,iil'nt'"
',i ,
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RPG ll Specifications

These are the RPG ll specifications you must make when using different record
types and record identifying indicators:
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As we said earlier, you must describe each type of record in your input l'ile.
This description includes the names of all f ields used from the record, the
location of the fields, and the Vpe of data in the fields:

When you describe fields from each record type in the input file, give a r.rnique
field name to every different field from all record types. lf, however, two or
more record types contain identical fields, you can assign the same namrs to
the field in each record type. Only one storage area would be assigned I'or the
same field from several record types, but it would not matter because the
information in the field is the same.

You must do more, however, than merely list the fields in all records bec;ause
the RPG ll compiler would not know which fields were in each type of record.
Furthermore, it would not know which record it was reading. To give the
compiler a means of identifying records, you use record identification corJes
and record identifying indicators.



Specifying Record ldentification Codes

When you create records, you should include an identif ication code in each
one. For example, to identify an item transaction record, you might place the
code TR somewhere in that record. You can use any combination of letters
and numbers for the identif ication code and you can place the code rn anv
record positions.

When you describe the record on the Input Specifications form, you use
positions 21 -41 to describe the record's identif ication code and the location
where the code is located in the record:

IB}I
RPG INPUT S For  each charac ter  rn  the  code

I  
you must  sPec i f  Y :

O Where in  the record the
character  is  found-

O Whar the character  is .

@ fhu le t ter  C to indicate
cnaracter .

You can spec i fy  a  code o f  up  to  th ree  charac ters  on  one l ine .  l f  your  code
conta ins  more  than th ree  charac ters ,  use  the  nex t  l ine  and the  word  AND in
pos i t ions  14-16.  F igure  18  shows some examples  o f  how to  spec i fy  record
identi f icat ion codes.

Codes

l f  the  code requ i res  tha t  a

charac ter  must  no t  be  present

en ter  N be fore  the  le t te r  C.

RPG INP I . JT  SPECIF ICAT

I

T in posi t ion 80

ST in posi t ions 1,  2

1A  i n  pos i t i ons  95 ,96

No A in posi t ion 95;  1 in  posi t ion 96 *

A B C D i n p o s i t i o n s l 4 . . - - - -  I
(

Figure 18. Valid Specifications for Record ldontification Codes
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Specifying Record ldentifying Indicators

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

A record identifying indicator is specified on the same line as the identif ication
code. All f ields for the record are then listed, starting one line below the
identif ication code and identifying indicator. The fi le name need be specified
only once, on the specification l ine describing the first record in the fi le.
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After reading a record, the progranr checks the identi f icat ion codes to

determine which recorcl i t  has read. When it  f inds a match between the r lode

on the record and the code stored from the Input Specif icat ions form, i t  1:urns

on the record identi fying indicator associated with that record. This is ther
program's way of rernernbering which record i t  read.

Record identi fying indicators can be used to condit ion calculat ions, output
records, or output f ields. ln this way, the program performs the proper

operations for each dif ferent record type.

R e c o r d  l d e n t i l i c a t i o n  C o d e s

Two record types from the master f i le are described here. One record type is identi f  ied by
the  code CA in  pos i t ions  1  and 2 .  l t  i s  ass igned record  ident i f y ing  ind ica tor  01 .  The o ther
record  type ,  wh ich  is  ass igned record  ident i f y ing  ind ica tor  02 ,  i s  iden t i f ied  by  ST in  pos i t ions

1 and 2 .  Note  tha t  nn  f i le  narne  is  used fo r  the  second record  type .  The compi le r  assumes
tha t  th is  record  is  in  the  mast r : r  i i l e  because MASTER was the  las t  f i l e  name q tven.



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

Record identifying indicators shourd be assigned even when there is onry one
record type in a fire. rf you do not use them, the compirer prints a message
telling you that record identifying indicators have not been assigned.

The record identifying indicator should also be used to condition detail output
records' This prevents detail lines from being written on the first cycle. lf the
detail line is not conditioned by a record identifying indicator, any constants
you specified on the detail lines would be printed even though the first record
has not been read.

Specifying Record Type Sequence

sometimes records must be in a particurar 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 arphabetic characters in positions ,r5-r6.
Different alphabetic characters can be used for each record:

I

F i l e n a m e

G
f-

T
$

f

9
9

c

s

: d

Record ldent i f  icat ion Codes
F i e l d  L o c a t i o n

F  r e l d
,brb

ti'

t.)ii:itix

:?iiitffi

It t*.tc at

z

.1**
i : : :

i |::s

z

.:l

I

el
s l

. Ficei,,

.:
* $,.16 ti

To

1
z l
T '

3
-
I

5

f..

fll'it i I
liijil

l : -+ + '
i - l
1 +  ' -
t  - -

' i l
rfr
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lf the records must be in a specific sequence, you must make entries irr
positions 15-18.

O Posi t ions 15-16 (Sequence) conta in numer ic  entr ies (01-99) .
The sequence entries must be in numeric order

O Posi t ion 17 (Number)  te l ls  how mi lny records of  th is  type
to expect in the record-type group:

1 = One and only one
N = One or more

O Position 18 (Option) indicates whe,ther the record type is
required in the record-type group:

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

Positions 15-16 should have an entry for every record type specified. lf there
is only one type per file the entry should be alphameric. lf you fail to use a
sequonce entry, the compiler prints a message saying that no entry wars made
in posi t ions 15-16.

IL
Fi lename

Fr
l a

3  9  r o  r 1  1 2  r . r l r 4

ffii2

:
!
E

6

:
a B

n

Reco

rldalidit

. r :  i : ; :  i : :  I  ! : i

i i l : lr i i i i i : : i

a
5

,l;fII I

I
r # t+

l
i
(l 3+

l .

I g 2
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JoB 5 {sroKST}: uslNc REcoRD |DENTTFYTNG rNDtcAToRs ro pRocEss
DIFFERENT RECORD TYPES

Job Definit ion

Print a stock status report. This report is printed whenever the inventory is
updated. lt gives detailed information on all active merchandise. The first l ine
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 l ines 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.

Ouantit ies remaining on hand and on order are calculated for each item and
printed after all transactions for the item are l isted.

Job Requirements

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

N.," ITEm 'IA9TER IECORD

*u-"1!8uE Rgcono
Two decimal  oosi t ions

Tv lr TvTrsl

I T  I I i
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*"." RE.EEPL RICOBD

The f i le  i s  o rgan ized in  ascend ing  order  by  i tem number .  For  each r tem,  one

master  record  is  requ i red .  l ssue and rece ip t  records  are  op t iona l .  When

present, however, there may be any number of each. Records for each i tem

are  in  th is  o rder :

1  .  l tem master

2 .  l s s u e ( s )

3 .  Rece ip t (s )

f i:i"l'l'r'i'1-i"i'll'T'r'i'i.,l
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Processing:

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

. Find total number of each item received. perform the calculation
RECEIPT + TorAL RECEtpr = TorAL REcElpr for each receipt record.

. When all transaction records for one item have been read, f ind new
quantity onhand (ONHAND + TOTAL RECEIPT - TOTAL ISSUE = NEW
ONHAND) and new quantity on order (ON ORDER - TOTAL RECEIpT =
NEW ON ORDER) .

Output: A printed stock status report:

I I q M  N 0  0 E S C R t p I t t t t

4 I I I I 6  B 5 O O  T W I N  S O C K E I  E L U E
I  S S U E
C T C E I P T

4  I  I  I  2 2  8 5 0 6  5 O C K E T  ^ D A P T  B R N
t 5 S U E
I  S S U F
I S S U E

4 l t I 7 l  c l S l c  s r L  5 * I I c H  M R Y
R E C E I P T

4 1 1 2 5 4  a 2 l 0  P U L L  C O R O  G O L D
I  S S U E
I  S S U E

S I O C K

Q U A N T I  T Y
O N  H A I T D

4 5 4

9 0 8 { : , :

) 2 5

257 t"t

5 0

2 0 0 r , i

6 2

I 6 { : { '

S I A T U S  R E P O R I

Q U A N I I  I Y
O N  O R D E R

5 0 0

I r t  A N S A C  I  I O f . l
C U A N T I  T Y

5 0
5 0 0

o

1 5

7 5 i +

20
3 8

I 6
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This printer spacing chart shows the format of the report:

Job Specifications

--1 1-- i  r

' r - l  i l  r  '

r ' + ' : 1 .
+ r ;  I l  I  t

*';FocT-SfaTus
P,q,,mme, JO,4n

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21 W92 UM/050'
P l n t e d  n U S A

1  2  1 5 / 6 7 / 1 A 1 9 a O

,"*lql' l'flll",." islrotl,tTtr
Control  Speci f icat ions

Two f i les are used for  the job:  one input  and one outpul .  In  the. iob descr ipt ion
given, the output f i le was associated with the printer, but the input f i le was not
associated with any device. Darkened polumns show required entries; the entry
depends on the device being used.

o i r

File Description Specif ications
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R P G  I N P U T S P E C I F I C A T I O N SIBM

l, 
. St::t' gtatus ,Toltn Doe [', lrof--

GX2i  9094 UM1050 '
p , , f t , r t , , , U S A

|  2  1 5 t 6 t / 1 8 1 e 8 0*W, '- i:'"'" . ,1s)fiolxisi.rl

I

I

I

I

I

I

I

I

I

I

I

All three types of records in the input f i le must be described. Because they are to be arrangeo '" u *rrn"-

::::1..".1T:"1::: l1Yf ,s'::.1,:l 'y.1': 
described in the order they wii l be read. rhe first record in the groupis the i tem master  record ( ident i f ied by M in posi t ion 1) .  The 01 in  posi t ions 15-16 indicates that  th is  record isf i rs t .  The record is  requi red (posi t ion 1g is  b lank)  and there must  be only one pergroup (1 in  posi t ion 17) .  l t  isassigned record identifying indicator 10. All f ields found in the record are then described. Note that the recordcode appears as a field on the record layout form. However, on the lnput specifications form it is not describedas a field but as the record identif ication code.

The second record in  the group (02 in  posi t ions 15-16)  is  the issue record,  ident i f ied by I  in  posi t ion 1.  There mayber 56ys161 of these records per group (N in position 17). The record is optional (O in position 1g). The recordidrentifying indicator 20 is assigned. Fields in the record are then described. The third record in the group isdescribed as were the previous two.

lrEMNo field in the item master record is assigned as the control f ield. when it changes, all transaction recordsfor the item number have been processed.
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IBM
li ' , ' , , , .  stt>cK Staf us
1,",: ,-.",  Jirhn Doe I,. , , . t |rc/--

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S r , r t r  9093 LrN l  050 '

/ 5  / 6  / r  / 8  7 !  8 0

" FIl, _, iili;1.,.,,L9lrldFfsE

T t l
C

C

C

C

C

c

C

,T')R'E

t 1

t l

t 1

t l t
l r
TR

,El
o'oi

- fo  
update  the  quant i t y  on  hand and on  order ,  to ta l  number  i ssued (TOTISU)  and to ta l  number

n l ' ce ived (TOTREC)  fo r  each i tem is  needed.  Ouant i t y  so ld  i s  found on ly  in  the  issue record .
- fhus ,  

the  ca lcu la t ion  to  f ind  TOTISU is  done on lv  when the  issue record  is  read.  Record  ident i f y ing

i r rd ica tor  20  was ass igned to  the  issue record .  When 20 is  on  (an  issue record  has  been read) ,  we can

c ia lcu la te  TOTISU.  Thus ,  the  opera t ion  ( l ine  01  )  i s  cond i t ioned by  ind ica tor  20 .  The oFrera t ion  to

{ ' ind  TOTREC can be  done on ly  when a  rece ip t  record  is  read.  The opera t ion  ( l ine  02)  i r ;  cond i t ioned

by 30 ,  the  record  ident i f y ing  ind ica tor  ass igned to  the  rece ip t  record .

C la lcu la t ions  to  update  quant i t y  on  hand and on  order  a re  to ta l  opera t ions  and can be  dcrne  on ly

a f te r  a l l  t ransac t ion  records  fo r  the  i tem have been processed.  They  are  cond i t ioned by  L1  wh ich

is  se t  on  when a  new i tem number  i s  read.

' Ihe  
opera t ions  on  l ine  06  and 07  must  be  used to  c lear  the  to ta l  i ssues  (TOTISU)  and to ta l  rece ip ts

( l -OTREC)  f ie lds  a f te r  the  quant i t y  on  hand and on  order  have been ca lcu la ted .
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RPG OUTPUT S P E C I F I C A T I O N S a ix2 l  9090 i lM/050 '
p , L r r A l  a U S A

t  ?  ) L . t 6 7 t t 8 / 9 8 0

"*ld,ry' :', [sfloxffi

1,, * i ," i : , ; l l ; . . .1". ' . .  "" I  
.  i* l*:"J l

: -  r , ._ : .  I  ._ ." .  + . .=*_.:  P !s s,q. I

l:r 1,,. I ; i ' ilt:..,,
r ,  y , .  I  ,  L  : 7  l n
i , , 1  , 1 ,  i : i  i , , ] l l  l i , , * , , " " ]

( i f s t rn t  o r  I  d r1  Worc l

il::t1;:.,, [€Fl4irF

l l

. r l

1P and OV used in  an  OR re la t ionsh ipHead ing  l ines  are  to  p r in t  on  every  page.  They  are  cond i t ioned by

Not  a l l  de ta i l  l i nes  are  to  p r in t  fo r  each record .  lhe  f i rs t  shou ld  be  pr in ted  when the  i tem master  record
is  read.  l t  i s  cond i t ioned by  10 ,  wh ich  is  the  record  ident i f y ing  ind ica tor  ass igned to  the  i tem master
record .  The second de ta i l  l i ne  p r in ts  when an  issue record  is  read.  so  i t  i s  cond i t ioned by  20 .  The
th i rd  de ta i l  l i ne  p r in ts  when a  rece ip t  record  is  read.  l t  i s  cond i t ioned by  30 .

The pr in te r  spac ing  char t  shows tha t  the  words  ISSUE and RECEIPT are  to  p r in t  on  the  de ta i l  l i nes .
These words are not f ields so they are entered as constants on the appropriate detai l  l ines. Note tnat
as ter isks  ind ica t ing  to ta ls  a re  a lso  en tered  as  cons tan ts  on  the  to ta l  l i ne .

| 2
!.{.)*  lY !3 ) '

. l + ;  l i

l l l

' l  1 '

i l . l l l i
€t{Pr '  '

' l , , l , i

q

cR E

I
f

5

lr:ft1
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RESULTING INDICATORS

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

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

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

Program Gycle Operations

Figure 19 shows the operations in the program cycle associated with rer;ult ing
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 settl ing
only at the time a calculation is performed or when they are set off
intentionally. For example, if a resulting indicator is set on by a detail
calculation, it retains this setting unti l the next t ime it is used as a result: ing
indicator.
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Perform detail
calculat ions,

Set rerulting
indicators.

Perform heading
operations.
Perform detail
output  operat ions.
l f  overf low l ine
has been reached,
set on overflow
i ndicator.

START

{}

{}' i l

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

Overflow indicator on? yes, do
overflow op€rations and set
overflow indicator off .

Set off control
level indicators.
Set off record
ident i fy ing indicators.

Last record? Yes, set on
control  level  and LR
indicators and perform
total  calculat ions.

Program
Cycle

a
Read a record.

{}
LR indicator  on? yes,  end of
job has been reached.

Perform total output operations.
lf overflow line has been reached,
set on overflow indicator.'ff' '

Perform total
calculat ions.

Set resulting
indicators.

Figure 19, Program Cycre Operations for Bosulting Indicators

Set on record identifying
indicator .

Change in control
f ie ld? Yes,  set
on contro l  level
indicators,
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RPG ll Specifications

The type of operation used to check the result field depends on the tylce of
result being checked. lf you want to determine whether the result f ield is
larger. smaller, or equal to a certain number, you must use a compare (COMp)
operation. lf you want to determine if the result f ield is plus, minus, or zero,
use an arithmetic operation (ADD, SUB, MULT, DIV). you can specify resulting
indicators 01 -99 on these specifications forms:

RPG CALCULAT ION SPECIF ICAT IONS t i x? t  9093 ur r1050.
P r  . r ! d  L , r  U  S  A

r  2  ,1 t i  ]6  / i  J8  tg  80

' . " . f i l  : r ' i ' f l  l l l II  L  t .  t l  l l 1 l

l i f

ifr
OUTPUT SPECIF ICAT IONS cx2t  9090 uM/050 '

p r  , i l ed  In  U S A

i5  76  7 /  78  79  80

l d e n r ' n c d r o n l  I  I  I  L  |  |"*f!"

Constant or Edit  Word

9  r 0 r r  r ?  1 3  r 4  r 5  1 6  r 7  r a  t 9  ) o  2 1  ) 2  2 J  2 4
5 a  s !  6 0  6 1  6 2  6 3  6 4  6 5  6 6  6 7  6 A  6 q

I
I
t

Resul t ing indicators are assigned at  O,  then used to condi t ion calculat ion
operations at @ and output operatio-ns .t O .

Resulting indicators and record identifying indicators are used in the sarne
to condition output and calculation specifications. you should not use r:he
same entry as both a resulting indicator and a record identifying indicat,)r.

IBlil "," ,,,, 
".. 

sulne$ M_h n€r co,ooraroD
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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 ll language has an operation code, COMp, which
allows you to compare fields. The compare operation requires entries in these
columns on the Calculation Specifications form:

. Factor I (either a field name or constant)
o Factor 2 (either a field name or constant)
o Resulting indicators

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

Factor 1 can be greater than Factor 2.

Factor 1 can be less than Factot 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:

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

O A resulting indicator entered in positions 56-57
tells the system to determine if Factor 1 is
less than 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. lf you entered indicator 5O in positions 54-55 to test whether Factor 1
is greater than Factor 2, indicator 50 would be set on only when Factor 1 is
greater than Factor 2. lf the relationship does not exist, the indicator is set off.

O A resulting indicator entered in positions 58-59
tells the system to determine.if Factor I is
the same as Factor 2.
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i1"

When testing for more than one condit ion, you can use the same or dif ferent
indicators in these posit ions. l f  you intend to do dif ferent operations for each
of the three condit ions, enter a dif ferent result ing indicator to test for each
cond i t ion  on  the  Ca lcu la t ion  Spec i f i ca t ions  fo rm:

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S

i'

i
I
t
i-
i.
l i i

'l
' j ]

tl

l t l

' ' l

L I

In  th is  opera t ion ,  the  conten ts  o f  the  f ie ld  MAX is  compared to  the  con-
ten ts  o f  the  f  ie ld  TOTAL.  l f  MAX is  g rea ter  than TOTAL,  ind ica tor  11
is  se t  on  and the  opera t ion  on  l ine  02  is  done.  l f  MAX is  less  than
TOTAL,  ind ica tor  22  is  se t  on  and the  opera t ion  on  l ine  03  is  done.  l f
MAX is  equa l  to  TOTAL,  ind ica tor  33  is  se t  on  and the  opera t ion  on  l ine
04 is  done.  On ly  the  resu l t ing  ind ica tor  fo r  the  cond i t ion  tha t  i s  t rue  is
se t  on . .The o ther  resu l t inq  ind ica tors  a re  se t  o f f .

1 0 0



l f  you want to do the same operations when either one of two conditions
exists (Factor 1 is greater than Factor 2; Factor 1 equals Factor 2],, you could
use the same indicator to test for both conditions on the calculation
Specifications form:

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S

r ; , " ,  I , , , " , ; ; l  r l  i  l l  1  i r : , ; r i ; i l ; {
I " * l , F  I I l i i l l l  l

These operat ions are used for  f ind ing the amount  of  d iscount  to g ive
customers. lf 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 2o/o discount. TOTSLS is first compared
to $5000.00.  l f  TOTSLS is  less than $5000.00,  ind icator  15 is  set  on
and the operations on l ine O2 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 on l ine 03 is performed (3% dis-
count  is  ca lculated) .
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We exp la ined prev ious ly  tha t  cons tan ts  can be  used in  a r i thmet ic  ca lcu la t ion

opera t ions ,  bu t  they  must  be  numer ic  cons tan ts .  In  a  COMP opera t ion .
however ,  cons tan ts  can be  e i ther  a lphamer ic  o r  numer ic .  Ru les  fo r  us ing

alphameric constants as Factor 1 or Factor 2 are a l i t t le dif ferent from t:hose

for  us ing  numer ic  cons tan ts :

When you use the  COMP opera t ion  code,  remember  to  a lways  compare  rwc l
numer ic  f ie lds  o r  cons tan ts  o r  two a lphamer ic  f ie lds  o r  cons tan ts .  You cannot
compare  a  numer ic  f ie ld  o r  cons tan t  to  a r - r  a lphamer ic  f ie ld  o r  cons tan t .

Using an Arithmetic Operation

You can tes t  the  resu l ts  o f  an  ar i thmet ic  opera t ion  (ADD,  SUB,  MULT,  DIV)  fo r
plus, minus, or zero by entering result ing indicators in the appropriate p,osit ions

on the  Ca lcu la t ion  Spec i f i ca t ions  fo rm:

Rules for Numeric Constants Rules for Alphameric Constants

.  A numer ic  constant  can be any |  .  en a lphamer ic  constant  can be any
combinat ion  o f  d ig i ts  0 -9 .  Dec imal  I  combina t ion  o f  charac ters  ( le t te rs .
po in ts  and s igns  can a lso  be  I  d ig i ts ,  and spec ia l  charac ters l .
inc luded.  I  B lanks  are  a lso  va l id .

o  The max imum length  o f  a  numer ic  |  .  Tn .  max imum length  o f  an  a lpha-
cons tan t  i s  10  charac ters ,  inc lud ing  I  mer ic  cons tan t  i s  8  ch ; r rac te rs .
s i g n  a n d  d e c i m a l  p o i n t .

o  Numer ic  cons tan ts  must  no t  be  I  o  A lphamer ic  cons tan ts  Inus t  be
enc losed in  apos t rophes ( ' ) .  I  enc losed in  apos t rophes ( , ) .

@ A resu l t ing  ind ica tor  en tered  in  pos i t ions  54-55
te l l s  the  sys tem to  de ter rn ine  i f  the  resu l t  f  ie ld
i s  p o s i t i v e  ( p l u s ) .

(J )  A  resu l t ing  ind ica tor  en tered  in  pos i t ions  56-57
te l l s  the  sys tem to  de ter rn ine  i f  the  resu l t  f  ie ld
i s  n e g a t i v e  ( m i n u s ) .

O A resu l t ing  ind ica tor  en tered  in  pos i t ions  58-59
te l l s  the  sys tem to  de ter rn ine  i f  the  resu l t  f  ie ld
is  zero .

The tests you indicate are performed each t ime the operation is execut()d.

However, the assigned indicator is set on only i f  the f ield satisf ies the

condit ion tested. l f  you entered indicator 99 in posit ions 54-55 to test the

result f ield for plus, indicator 99 would be set on only i f  the result f ield were

olus. l f  the condit ion is nol rnet. the indicator is set otf .
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Again, as with the coMp operation, you can test for one, two, or ail three
conditions at the same time. when testing for more than one condition, vou
can use the same or different indicators in these positions. lf you intend to do
different operations for each of the three conditions, enter a different resulting
indicator to test for each condition:

R P G  C A L C U L A T I O N  S P E C I F I C A T T O N S
IBIr t  ,  .  , .  

"  s! \  . {s Ma.h o.,  co, io a, o

r i x 2 r  9 0 9 3  u M  0 5 0

' - 1
r 5
+ l' i u ]
1 1

I 8

78 79  80

"*[]l"'- ft:ri:'..L1,i l li
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l f  you want to do the same operations when the result f ield meets either one
of two conditions (plus or zero, minus or zero), you could use the same
indicator to test for both:

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S
IB]M ,

t - ,
t , , rL  1 -

; . " ,  1 " . ' i ,  I i i - I  I" " " " f i , ,  1 l l i i l l

(  r r r  ! ! q t  r f  i r ' r )

|  |  : i

)  ?  ) a t 6 i  i t r J N )

. L t' " , 1 ' : l] ,. , .^""," l
(:

: c l

i a :
a 3 l

5 . , ,i-,::.".-"._ _ " " . " - : _ . .

I

{
9
E; E

! < t
-

c

c

c

c

c

I

1

11
It
tit
?v
i

i
I
I

I
I

I
I

lID]D]
3!.8,
q D D

' i i
'I E L.D.
IIE.LqI
' i i t i

TV.
I

.

I,.q

II[:::]
FIELDC is  tested for  three condi t ions,  but  onlV two indicators are
used.  l f  FIELDC is  e i ther  p lus or  zero,  ind icator  10 is  turned on
and the operat ion on l ine 02 is  per formed.  However.  i f  FIELDC
is minus,  ind icator  20 is  set  on and the operat ion on l ine 03 is
performed.

i t



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

Job Definit ion

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

The first l ine 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 l ines give the detail on current
transactions involving the item. Ouantit ies remaining on hand and on order are
calculated for each item and printed after all transactions for the item are
listed. Whenever shipments reduce stock on hand below the predetermined
minimum balance or whenever receipts push the quantity on hand above the
predetermined maximum, an exception condition is noted on the report.

Job Requirements

lnput: An inventory fi le consisting of three different record types. Formats of
the three record types are:

1r"." IIEf4,MASTER XECORD
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iq]lffL6.1]rlLo]si,qIa]a1ilkrh|.da|za|rs|:o|rl i izirl l1[11il9]11!r]ls|c9ilr{lz!t] l l |1s{lq[1|le|ldso|sr|szl1|[1]oh{6d]

,"." RECE'PT RECORD -

The fi le is organized in ascending order by item number. For each item, one
master record is required. lssue and receipt records are optional. Wherr
present, however, there may be any number of each. Records for each item
are in this order:

1. ltem master

2. lssue(s)

3. Receipt(s)

Processing:

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

Find total number of each item received. 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, f ind new
quantity on hand (ON HAND + TOTAL RECEIPT - TOTAL ISSIIE =

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 noterC on
the report.



Output: A printed stock status report:

This printer spacing chart shows the format of the report:

S T O C K  5 I A  T U 5  R E P O R T

I T E I T  N O  O € S C R I P T I O N  Q U A N T I T Y  O U A N T I T Y  T i . A N S A C T I O N  I I I \ .  M A X .
.  O N  H A N O  O t T  O R D E R  Q I J A N T I T Y  B A L .  B A L .

4 l t t l 6  8 5 0 0  l t I N  s o c K E T  B L U €  4 5 8  5 0 0  8 0 0  r 6 0 u
I  5 5 U E  5 J
R E C E I P T  5 O O

9 0 8 , : i  0 + < ,

4 l l l 2 2  8 5 0 6  S o C K € I  A o A P I  8 R N  t 2 5  0  1 0 0  d o o
I s S U E  2 0
I  S S U E  ] 8
I S S U E  I O

2 5 7 + +  \ ) , : , i ,  U I O E R

4 l l l 7 3  c l 5 l c  s l L  s r I T c H  t v o R y  5 0  1 5 0  1 0 0  2 0 0
R E C E I P I  I 5 O

2 0 0 r , < ,  o { : . :

( 1 1 2 5 {  A 2 t O  P U L L  C O R D  G O L o  6 2  1 5  b O  1 6 5
I  S S U €  1 6
I S S U E  ] O

l 6 + i t  7 ) i : : { :  t J l l t e

RPG l l  Programming Language 1O7



Job Specifications
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Darkened co lumns show requ i re r l  en t r ies
tha t  depend on  the  input  dev ice  used.

Fi le Descr ipt ion Speci f icat ions
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RPG CALCULAT ION SPECIFTCAT IONS GX21 9093 2  tM 050.
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FIELD INDICATORS

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

Program Cycle Operations

Figure 2o shows the operations in the program cycle associated with field
indicators' Note that input fields are tested and field indicators are ser 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. lf a field
indicator is set on when data is moved into the processing area in the first
cycle, it is not reset until the appropriate field is moved into the processing
area in a subsequent cycle.

START

q
qP

ffi

Program
Cycfe

,, Perform detail
., calculationt.
,r: sst resulting
:i indicatoF.

i:;t€.,,i,.,;;'r.,.,.:r,,,,:r..

Perform heading
operations.
Parform detail
output operstions.
l f  overf low l ine
has been re6ched,
set on overflow
indicator.Move data from record selected at

beginning of cycle into processing area.
Set field indicators.

Overflow indicator on? yes, do
overflow op€rations and set
overflow indicator off ,

Set off control
level indicators.
Set off record
identif ying indicators.

Read a record.

tast record? yes; set on
control level and LR
indicators and perform
total calculations.

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

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

Perform total
calculations.
S€t resulting
indicators.

Set on record identifying
indicator.

Change in control
fieldT Yes, set
on control level
indicators.

Figure 20. Program Cyclc Opcrationc for Field Indicators

t,;"...,4 | it.
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RPG ll Specifications

Make these RPG ll specifications when you use field indicators:

IBlft
r , a " ,

l;;.

IBM_j"^111 ***"***"_
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I
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------|;;- 
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RPG INPUT SPECI  F ICATIONS
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RPG CALCULAT ION SPECIF ICAT IONS

OUTPUT SPECIF ICAT IONS

L a h e l  E t  I

u l 1
+ ,

a 2

o  i .
o  i a'_T-

1

Field indicators are assigneO at@ . They may be used to condition calculation
operat ions at  @and output  operat ions r t  O.

Record  ldcn t r f  i ca l ron  Co( jes
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i t t  f i : l i t  t i ' 1 1
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You can en ter  any  one o f  the  ind ica tors  01-99 in  pos i t ions  65-70 on  the  Input
specif icat ions form to test an input f ierd. you may assign indicators to test for
th ree  poss ib le  cond i t ions :

o

A f ie ld  ind ica tor  ass igned in  pos i t ions  65-66
te l l s  the  sys tem to  de termine i f  a  numer ic
i n p u t  f  i e l d  i s  p o s i t i v e  ( p l u s ) .

A  f ie ld  ind ica tor  ass igned in  pos i t ions  67-6g
te l l s  the  sys tem to  de termine i f  a  numer ic
i n p u t  f i e l d  i s  n e g a t i v e  ( m i n u s ) .

A  f  ie ld  ind ica tor  ass igned in  pos i t ions  69-70
te l l s  the  sys tem to  de termine i f  an  a lpha_
m e r i c  i n p u t  f  i e l d  i s  b l a n k  o r  a  n u m e r i c  f i e l d
rs  zero .

RPG l l  P rog ramming  Language  1 , | 3



JoB 7 {AGETB}: usrNc F|ELD rNDrcAToRs ro rEST CONTENTS oF rNpur
FIELDS

Job Definit ion

Create an aged-trial balance report that l ists:

' Name and customer number of ail charge customers who have payments
due.

. Amount due.

. Overdue balances.

The customer master f i le, which contains records for all customers regardless
of their barance, is used as the input f ire. The report is to show onry those
customers with payments due. Thus, information from customer records that
contarn a zero or credit balance should not be printed.

Job Requirements

Input: A customer master f i le consisting of one record type:

60
DavsDays

0vcfdu,e

Il,lrf

Processing: Check input balance due f ield for zero or credit balance
(use f  ie ld  ind ica tors ) .



1 0 8 6 7  A L L t  f !  [  C O .
I 6 5 3 5  A N D I R S O I  A U I O  S U P P L Y
I 7 8 q 9  A N D R E * 5  A N o  s U N S  I N c
I 8 9 T 8  A K G t ] \ A U I  € N G I N F € R I N L
2 1 . 1 4 ]  9 I R K L T Y  p A P € R  c J
2 5 , , 1 1  B L S I  D I 5 T R I E U T I U N  t J

A G F U  T R I A L  C A L ^ N C €

L A S I  P A Y  D A I E  C P E O I  I  C U E R E N T  O V f ( O U F  A L L . J U  t I !
L I M I I  C H A R G € S  j o  n A y S  6 u  L r a y s  l O  D A y ;

1 5 , 0 0 o . 0 n  6 r 9 I 9 . 7 7  J 7 5 . 9 8
2 r 5 O 0 . 0 O  1 , 6 6 5 . q , ,

7 5 J . 0 0
2 r o o o . o o  2 , r r r . r o ,  6 r r . 5 4  i ; : : i l  c r . r 4
6 f J 0 0 . o n  l r l d 5 . 5 o  2 ) 6 j z . q 5  I , q u i . t ,  s i . . i l
1 . 0 0 0 . J o  J . 2 5  t t . t . I 9

z  /  l 6 /  - -
t / 2 8 /  - -

t 2 / 2 f /  - -

l a  / n 6  /  - -

Output: A printed aged-trial balance report:

This printer spacing chart shows how the report as formatted:

r
fi

+*-j :t|+f +aff
1+++++.1+-]. !+r
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Job Specifications

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX21 S92 UM/050 '
p r , n i e d  n U S A

/5  t6  / /  /8  /9  80
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Darkened co lumns show requ i red  en t r ies
tha t  depend on  the  input  dev ice  used.

Fi le Descr ipt ion Speci l icat ions
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Contro l  Speci f icat ions

tq gytln&r qr{d,ow

Lq$ qt f,ry Fdd u
ol8@d tu*s Fhtd

R ' r . o r ( i  l { l e r t l l i c d t  o n  C ( ) ( i r !

-[o 
prer,,ent l ist ing customers who have a zero or credit balance, we

must  know i f  the  cur ren t  charge f ie ld  (CHARGE)  or  the  overdue
f  ie lds  conta in  a  p lus  amount .  Ind ica tors  96-99,  spec i f ied  in  pos i -

t ions  6 l i -66 ,  tes t  the  f  ie lds  fo r  these cond i t ions .  These ind ica tors
rurr i l l  be set on when the f ields are plus.

l \ote t lrat the record identi f icat ion code has been described (posi-

t ions  2 ' l  -27 l '  and  a  record  ident i f y ing  ind ica tor  ass igned {pos i t ions
19-20) .  Th is  shou ld  a lways  be  done even though there  is  on ly  one
record type per f i le.



I B l t  ^ , " , , , " , " . "  5 u , n l s M r c h . u , c . , o a , o

[" ":". :4;fl,;ry::9,:tt* I
RPG OUTPUT SPECIFICATIONS

i,nai,rpl '['gi 
p',t Bnt,pt,u,qE'

l l l i l l i r r , l ; i , l

cusrdt'tE R,

Fie ld  ind ica tors  96-99,  used to  tes t  the  CHARGE
and overdue f ie lds  fo r  a  p lus  cond i t ion ,  a re  used
to condit ion detai l  records. The record is to be
pr in ted  when one o f  the  f ie lds  i s  p lus ;  tha t  i s ,
when ind ica tor  99 ,98 ,97 ,  o r  96  is  on .  Note
tha t  record  ident i f y ing  ind ica tor  01  is  a lso  used
to  cond i t ion  the  de ta i l  record .  Th is  i s  done to
prevent  p r in t ing  in fo rmat ion  f rom a  record
type other than 01 (one that may have acci-
denta l l y  go t ten  in to  the  f i le ) .

p'':fi7e{jrul GC/d4e." rL"*:.-': roDn uoe- P* ll/o/- - | *lll", ." [416JE ]r ia't I

il:
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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 wil l use two or more
conditioning indicators. lndicators 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:

OUTPUT SPECIFICATIONS

This l ine is  wr i t ten when e i ther
indicator  1P or  OV is  on.

This l ine is  wr i t ten when e i ther
indicator  10 or  20 is  on,  or  when
both are on.

RPG CALCULAT ION SPECIF IC I
IBM : '11:r--_ _

i . .

c

t : - -

[ " ; ," , ;

This calculat ion wil l  be performed if

ind ica tors  1  and 2  are  on  and 3  is  o f f  ,  o r  i f

ind ica tors  1  and 3  are  on  and 2  is  o f f .

t  r a

conditioning indicators can be used in the oR relationship on both the
Calculation Specifications form and the Output Specifications form.

I811,. ," , . . , , . " . ,  
" , , ,n.nM.ch,n.,co,so,. , ,on

1 1 8



l f  you specify two or more conditioning indicators on one rine, they are in an
AND relationship. The AND rerationship means that ail conditions must be
satisfied before the operation wil l be performeo:

RPG CALCULAT IO

Fstor ?

i l
a

',t 
I rt.L I

This operation is performeo

when 10 is  on  and 20  is  no t  on .

Th is  opera t ion  is  per fo rmed

w h e n  L l ,  1 0 ,  1 5 ,  a n d  9 9  a r e  a l l  o n .

This operation is performed

when L l  i s  on  ar rd  15  is  no t  on .

RPG OUTPT

This  de ta i l  l i ne  i s  wr i t ten  when
1 5  a n d  1 0  a r e  b o t h  o n .

Th is  to ta l  l i ne  i s  wr i t ten  when
L l ,  1 0 ,  a n d  1 5  a r e  a l l  o n .

c

c
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l f  your calculation or output operation must be conditioned by more than three
indicators, additional indicators can be specified on the next l ine if AND is
entered in positions 14, 15, and 16 of the output Specifications form or AN is
entered in positions 7-8 of the Calculation Specifications form:

RPG OUTPUT SPECIFI

IBl t  , , , . , . .  " .

Five  ind ica tors  used in  an  AND re la t ionsh ip
cond i t ion  th is  de ta i l  record .  Three ind ica tors
are  spec i f  ied  on  one l ine ;  the  remain ing  are
spec i f ied  on  the  fo l low ing  l ine  w i th  the  word
A N D  i n  p o s i t i o n s  l 4 - 1 6 .  I n d i c a t o r s  1 0 ,  1 1 , 1 2 ,
15 ,  and 16  must  a l l  be  on  be fore  the  de ta i l  l i ne
wi l l  be  pr in ted .

This calculat ion operat ion is  done only i f
ind icators 25,30,31,  and 90 are on and
91 is  not  on.  Note that  the operat ion is
speci f  ied on the AN l ine.

t** _.-
l,:-; - L"! l

RPG CALCULATI {

; : , , ,  l " ; " ; : i l  T
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Chapter 3, The Programmer's Job

Your  respons ib i l i t i es  as  a  p rogrammer  inc lude:

.  Determin ing  the  job  requ i rements

. Determining what RPG l l  specif icat ions and program cycle operations are
needed for the job

. Writ ing the specif icat ions

. Documenting the program

. Preparing your source program for compilat ion

.  Compi l ing  the  source  program

. Testing the program
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DETERMINING THE JOB REOUIREMENTS

The requirements for a job are generally described in terms of the input
provided and the output required. The following paragraphs and il lustrations
describe the job requirements.

An invoice is to be prepared like that shown below:

I N V O I C E

A C C O U N T  N U r { 8 € R  0 9 6 2 1

N A I { E  S H I T d  M A N U F A C T U R I N G

A D D R E S S  I ] 6 2 0  9 I H  S T  N €
B € R N A L  I  L L O
N E i {  f i E x  I c o  5 6 1 2 0

S I I T P P I N G  I N S T R U C I  I O N S  B Y  A  T R

I T € f l  N U M B € R  D E S C R I P T I O N  O U A N T I T Y  U N I T  P R I C E  A r , t O U { T

z 1 3 9 1 6 7  S B € A R S  I O O  2 1 . 5 6  Z t t 5 6 . O O

6 2 9 4 0 8  G A S K € T  c o R K  l o o o  l . I 5  l , 4 5 o . o n

l o 2 l 3 9  s p R I o G E r  t { H I t E  5 0  7 5 0 . 0 0  t 7 , 5 0 o . o o

2 t 2 t  1 5 1 . 9 2



The input f i le 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 morrth. The
name/address and transaction records look l ike this:

nu^" N 4ue/ADDREss REcoRD

A D D l , t r s s  L t N E  !

N"^" T R+N SACTl0N RE:IRD

0 rscRt  p r loN

4  DDRFSS

+DD<E5S

Ship 'p ing code (e i ther  1,2,  or  3 l
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The input f i le is organized so that all transaction records for a customer follow
the customer's name/address record. Each customer has one name/address
record, but might have one or more transaction records.

customer c-//

customer B---.'*/-:

Customer A----l

+Name/Address  Record

T12347

N 1 2347



standard computer paper is to be used for printing the invoices. l lach invoice
should be formatted l ike this:
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Your first step is to analyze the problem and decide what processing mr"rst be
done to get the desired results. Always keep in mind how things are done
using RPG ll. 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/acldress
record. lnformation for the second part (list of transactions) is taken lrom
transaction records.

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

1 = By truck

2 = By rail

3 = B y a i r

AMOUNT and INWOT (invoice total) must be calculated because this
information is not in the input records. These calculations must be do,ne for

all transaction records:

O T Y x P R I C E = A M O U N T

A M O U N T + I N W O T = I N W O T

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. lt is possible that one customer has purchased so many items that
they cannot be l isted on one page. In this case, forms should advanc,e
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 I I  SPECIFICATIONS NEEDED FOR THE JOB

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

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

' The shipping code must be determined. One way to do this is trl compare
the shipping code to 2. Through the use of resulting indicators, you can
determine if the code is less than 2 (1), greaterthan2 (3), or equal to 2.

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

. Forms should advance each time a different name/address record is
encountered or whenever overflow occurs. Thus heading lines rrrust be
conditioned by a record identifying indicator and the OV indicator.

lf the indicators and steps just listed are used, the RpG ll program cycle would
include the steps shown in Figure 21.
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START

I
I

0o
Perform detail

calculations.
Set resulting
indicators.

Perform total
calculat ions.
Set resulting
indicators.

Perform heading

operations.
Perform detail

output op€rations.
l f  overf low l ine
has been reached,

set on overflow
indicator. tj

o , ,
Overflow
overflow
onerflow

Move data from record selected at

beginning of cycle into processing area.

S€t field indicators.

indicator on? Yes, do

operation3 and set

indicator off.

Set off control
level indicators.

Set off record

identilying indicators.

a
Read a record.

{;}

Program
Cycle'1 ,

LR indicator on7 Yes, end of
job has been reached,

" * , ' . , - . ' . ' "

 F .
I 

P"rfor- total output operations.

lf overflow line has been reached,

set on over{low indicator.

Last record? Yes, set on

control level and LR

indicators and Perform
total  calculat ions.

Set on rrrcord identifying

indicator.

Change in control
f  ie ld? Yes,  set

on control level

indicators.

@ OiO Account Number change?

@ erint total only after all transaction records for one customer

have been processed.

@ erint all heading l ines if overflow occurs.

@ fne operation to find shipping instructions can be done only

for name/address record. The operations to f ind AMOUNT and

INVTOT can be done only for transaction records.

O Headings for the invoice can be printd only when name/address

record is read and detail l ines only when transaction records are

read.

Figure 21. Program Cycle Operations for Sample Job
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WRITE THE SPECIFICATIONS

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

IBI i l  , " , " , . . , " . " ,U, , ,^E!M*hNEI@'OO,.NON 
RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS

Cad E 'ec t ,o  Num&r

cx21 m92 UM/050 '
p r n t e d , n U S A

1 2 / 5 7 6 t 1 / A 1 9 8 0,."88., i,:,,i, ",", VlfiMll
Control  Speci f icat ions

H
:
5;
3

I
5
o

E il.a
a

!
t

a

-

I
a

!

f

;
!

6

9

9

-
E

d
o

a

Fi le Descr ipt ion Speci f  icat ions

Figute 22 (Part 1 of 41. Specifications for Invoice Preparation Program
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IBII ,
F l '1. '  Invoice Preparat ion i
[,; ,., tct| i Doe- 7: iroJ-:

R P G  I N P U T S P E C I F I C A T I O N S

: r r : :  i : ; ,  i  i  l  ,  r j  i  i  
'  

I
r  , r  ) ,  u ; l t  t 8  r )  n a

) 'a  ;+  r t ,17117 11 ] ,'  tPV l  , , ,  , ,  ,1 ,  l v lv lv ,w.L l

AG
4 q

/ d

q 5
? a

6
t 7

d Y

RPG cALcuLArloN sPEClFlcArloNS li) i l , i l i i , ,. l | '" '

I  I  T  I  I  
I  I  I  l c , , , i i r , - . n , " , , i , , ,  I  A r i  h . q , J , n  

b t , t t l a t s 8 o
-  .  I  

'  I  i  I  :  :  |  " , D q j J r ,  , , . , , , , , , . , . 1 r f, , , , , , , , , , , i " ."  I  i  I  lLi j  r  r  
' . ' , .F13i,  : ; : l t : , , , ' ,ElryIt lblclEl

F6$ior ?

Figura 22 (Part 2 of 4), Specifications for Invoice Preparation Program
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OUTPUT SPECIF ICAT IONS
I811r1,"," , , ," ,  

" ."  s! !nei  Md(tr . ,5c., . . , ,  c
GX2r  9090 UM'050 '
p .  n t c d , r '  U  S . A

1  2  7 5 1 6 1 / 1 A 7 g a O

'^'ffi" - ?:::,i:'., ""VW)WAE::ffi$ET',r#":.{ r;:,-Hc1 1t f Fi +{

Figutre 22 (Part 3 of 41. Specifications for Invoice preparation program
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IBIrt ,,"..,,," ",, 
RPG ourPUT sPEclFlcArloNs Lii:. '::3,'J'*' '

T ; i i y o i ' c : e  P r e - p a r a t t o n  f - ; " - - T i , J ; l - f T - f I  T  r r . " ' , . * ; " '  2  / 5 7 6 7 7 7 8 7 s 8 0
lq";i;-4,:i=o"!6"1[6/.=11 ;:l]::,"" ]lf ijj fAfrt*_ __l u*W'_';::il",..8Wf{oElgl

I B M  .  d 3  $ v .  " , ( o , o c , \

SPECIFICATIONS GX2r  9090 UM/050 '
P , ' n r e d  n U S A

15 16 71  18  19  80

__ i;x:L",."vwvwlf, *,.- .Tnrb,;ce. Prepa raf ron
E: :": fieqth t ; D o e. l6j[" I -a- '"*W4'

OUTPUT

Figure 22 (Pan 4 of 4). Specifications for Invoice Preparation prograrn
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DOCUMENT THE PROGRAM

An important part of every programmer's job is to explain his program. This
documentation provides information for people who will run the program and
for programmers who may later need to alter or update it. Docum,entation is
also useful to you. lt 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 :

Tell ing generally what the program does.

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

Explaining the coding.

Telling the operator how to run the program, what to do if thre system
stops because of an error, and what to do when the job is completed.

All documentation cannot be done at the time you write specifications.
However, when writing your specifications, you can also write an erxplanation
for a l ine or l ines of coding on the specifications forms. You have probably
noticed positions labeled Comments on the specifications sheets. lHere is
where you write an explanation for your coding.

In addition to using the comment positions on the coding forms, yiou can use
comment l ines. A comment l ine is indicated by an * (asterisk) in prcsition 7 of
the coding form:

R P G  I N P U T S P E C I F I C A T I O N S

" , 1 , . 0  1 " . , , , , 1  I  i" " " ' ' " [ ; '  f  l i ' , ," I  J I  ,_

t .

2.

3.

4.

tb  7 t ;  t7  18  79  8A
P r ' , r , '  t t T l l T l
r , r ' , r r L ' r ' i l i I  j  I  L L L I

,,1
GX21 909 UM/050 '
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Comment l ines can be used anywhere on any specifications form. There is no
limit to the number you can use. The RpG ll compiler does not regard
comments and comment lines as part of the program. Therefore, the cr:mpiler
does not translate the comments into instructions; however, the l ines are
printed as part of the source program listing.

PREPARE FOR COMPILATION

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

Specifications Form Order

Your specifications forms must be in this order:

1 . Control and File Description Specifications form

Input Specifications form

Calculation Specifications form

Output Specifications form

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

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

IB}I
RPG CONTROL AND FILE DESCRTPTION SP,ECIFICATIONS

f";,-*_
[a;4r;';

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 i:i
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 synrbol
that you use for certain letters. Some people use I for zero, Z for the letter Z.
Explain your symbols so that the operator will know what to key when tlhe
symbol appears on the coding forms.

2.

3 .

4.

I;,;
u,"". I I I

, r ; ' ; " '  l l  1

1 3 4



Control Specifications Preparation

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

Control specifications give the compiler information about the system and tell
whether any special RPG ll functions are used in the program. The entries are
such things as:

1P forms control allo'rrvs

Format of date decimal periods, or decimal l-1n some systems, the name in 75-80
month/day/year commas
yearlmonth/day
day/month/year

of the Control and File Description
Specifications form is used to name
the olbject program

Checking the Specifications

Desk checking is a good way to reduce the number of potontial prograrn
errors. Desk checking means carefully checking through your specifications to
see whether you have:

. Placed entries in appropriate positions

. Used correct entries in positions

. Spelled the same field and file names identically throughout your program

. Used your indicators correctly

lf you should find that you have omitted a specification (did not name an input
field or an output field or did not enter I calculation), you can enter it on a line
following line 20 (line lO on the Control and File Description Specifications
form under File Description).

RPG CONTROL AND FILE DESC
IBlf, 

"*-.* 
*,i-.khid.*.r*

posl
n in l

orms control
t ioning of for
I of program t

SPECIFICATI(

a l l (
'ms

rxe(

)NS

)'rvs operator
at the begin-
lution

GXzr.9092. UM/05r

1 6 1 6 1 r n 7 9 8 / )
^ i-T-],. hq..m
.qL[1" '_ r&nrt ier i i l

Grd Elctp Numhr

D.t

Control tons

1{
deoiitr

i
I
!
I e

E

a !

n
6

i
I

I
a

3

E
5

E

: ;

E
Refur ro rhr rrc l'. Sytrem Rctrrene
L 'b rary  manur l  to '  ac t r ra l  tn l r ' c t

ternate decimal notation,
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Notice that no l ine numbers have been entered in positions 3-5 of the
specification l ines located below line 20. you can place numbers in these
positions to tell where the missing specification belongs:

SPECIFICATIONS

t 2

OUTPUTRPG cx21 9090 t iM/050

15 t6  11  1A 19 AO-:I **[,]'_ 'J:::il,,.,I fil 11

l f  your specifications are being keypunched, the out-of-order cards must be
inserted in the appropriate place. lf 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 lleyed.



COMPILE THE SOURCE PROGRAM

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

0 0 0 1  H 0 1 4

G)
0 0 0 1  0 0 0 2  F N A t ' 4 a D D

R G  0 2 5
O O O 2  O O O ]  F I N V O I C E

I P

o 2 N  2 0

6 0 A c c  N o  r  I
2 6  N A f ' 1 8
4 9  A D D R I
7 2  A D D R 2
9 5  A D d R ]
9 6 O S H P C D

6 0 4 C C  N O  L  I
I + O I T E M N O
2 9  d E S C R , P
] { O J T Y
] 9 2 U P R I C E

I I'.IV OC E

I N V O C F

I N V O C E

I  N V O C  F
I N V O C E
l N v o c F
I N V O C F
I  N V O C E
I  N V O C F
I  N V O C E
I  N V  O C  F
I N V O C E
I  N V O C F
I N V O C E
I  N V O C E
I t'lv OC E

i  2 8  1 2 8

1 2 0  I  2 0

I  C N

D S I K

P r t  I N T T R

0 0 0 3  0 0 0 4
0 0 0 4  0 0 0 5
0 0 0 5  0 0 0 6
0 0 0 6  0 0 0 7
0 0 0 7  0 0 0 8
0 0 0 8  0 0 0 9
0 0 0 9  0 0  I  0
o o l 0  0 0 l l
o o l l  O o t 2
o o l 2  0 0 1 3
0 0 t 3  0 0 1 4
0 0 t 4  0 0 I 5
0 0 I 5  0 0 1 6

N A M A D O  O I I  I C

2

2 l
5 0
t )
9 6

2
9

l 5
t 0
t 5

0 0 1 6  0 0 t 7
o o t T  0 0 1 8
0 0 1 8  0 0 1 9

0 0  I  9  0 0 2 0
0 0 2 0  0 0 2  I
0 0 2 1  o o 2 2
o o 2 2  0 0 2  3
0 0 2  3  0 0 2  4
o o 2 4  0 0 2 5
0 0 2 5  0 0 2 6
0 0 2 6  0 0 2 r
o o 2 7  0 0 2 8
0 0 2 8  0 0 2 9
0 0 2 9  0 0 l o
0 0 3 0  0 0  3  I
o o 3 l  o o 3 2
0 0 t 2  0 0 l l
0 0 l t  o 0 l 4
o o 3 4  0 0 3 5
o 0 3 5  0 0 3 6
o o l 6  0 0 1 7
0 0 1 7  0 0 3 8

0 0 1 8  0 0 1 9
0 0 3 9  0 0 4 0
0 0 4 0  0 0 4  I
0 0 4  I  O O 4 2
0 0 4 2  0 0 4 3
o o 4 l  O O 4 4
o o 4 4  0 0 4 5
o 0 4 5  0 0 4 6
0 0 4 6  0 0 4 7

S H P C D
Q T Y
A M O d N T

H  t o 4
O R

d 3
O R

H 2
O R

I  C T

cot ' rP 2
I . l U L I  U P R I C E
A D D  I N V T O T

t o
o v N l 0

I O
O V N I O

A C  C N O
I O
o v N l 0

NA i IE
l 0
O V N I O

A D D R  I
l o
O V N I O

A O D R  2

o ! N t 0
A D O R  3

l o
O Y N I O

9 1
9 8
9 9

l o

I N V O C E
I  N V O C E
I N V O C F
I  N V  O C  E
I N V O C F
I N V O C E
I  NV  OC F
I N V O C F
I N V O C E
l N v o c F
I N V O C E
I N V O C F
I  N V O C E
I N V O L E
I  ^ I V O C E

I N V O C E
I N V O C E
I N V O C E
I  N V O C E

I  N V  O C  F
I  N V O C F
I N V O C E
I N V O C E

r I O N S '  I N V O C F
I N V O C E
I N V O C F
I  N V O C F
I  N V O C E

4 5  '  I N V O I C E I

I 7  '  A C C { ] U N T  N ! , H i J E i {  '

2 a

7 . NA r.,lE I

t 9

.  A D D R E S S '

4 2

2 {  '  S H I P P I N G  I N S T F ( U C
3 ]  I B Y  A I R '
3 3  ' B Y  T R U C K '
3 3  ' B Y  R A I L '

c  l o
c 2 0
c  2 0

9 7 9 8 9 9 I S  C 0 D E  L r 2 r  3 r ? I N v O C E
A M O U N I  5 2  F I N D  I T E M  T O T A L I N V O C E
I N V T O T  I 0 2  F I | \ I O  I N V  I O T A L  I \ V O C F

G)
O I N V O I C E
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o

o

H I
O R

H I
O R

H 2

l 0
4 2

4 2

o
o
o
o
o
o
U

o
o

OR

H  1 2
O R
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0047 O0r tB
0 0 4 8  0 0 4 9
0 0 4 9  0 0 5 0
0 0 5 0  0 0 5  l
o o 5 1  0 0 5 2
0 0 5 ; r  o 0 5 3
0 0 5 3  0 0 5 4
0 0 5 ' i  o 0 5 5
0 0 5 , i  0 0 5 6
0 0 5 r s  o 0 5 7
0 0 5  7  0 0 5 8
0 0 5 1 3  0 0 5 9
o 0 5 , 9  0 0 6 0
0 o 6 r )  0 0 6 1
0 0 6  I  0 0 6 2

o
o
o
o
o
o
o
o
o
o
u
o
o
o
o

0 v N t 0 I \ V O C E
I  N V O C E
I N V O C E
I N V O C E
I  N V O C E
I N V O C E
I N V O C E
I  N V O C E
I N V O C E
I NVOCE

t 3 2

I N D I C A T O R S  U S E O
L l  o v  l 0  2 0  9 7  9 8  9 9

F I E L O  N A I . I E S  U S E O
S T H T #  N A I { E  D E C  L N G  D I  S P

0 0 0 4  A c c N o  o  0 0 0 5  0 t 6 c
0 0 0 5  N A | { E  0 0 2 0  0 l  t  3
0 0 0 6  A D 0 R I  0 0 2 3  0 t 2 A
0 0 0 7  A D 0 R 2  0 0 2 3  0 l 4 l
0 0 0 8  A D D R 3  0 0 2 3  0 l 5 B
0 0 0 9  s H P c o  o  o o 0 l  0 1 6 0
o o l 2  I T E r . r N o  0  0 0 0 6  0 1 7 3
o o l S  o E s c R P  o o l 5  t l 6 7
0 0 1 4  Q T Y  0  0 0 0 5  0 l  7 8
0 0 1 5  U P R I c E  2  0 0 0 5  0 l 7 D
o 0 l 7  A M 0 U N T  2  0 0 0 5  0 1 8 2
o o l S  I N V T O T  2  0 0 1 0  0 l 8 c

E R R O R  N U M B E R  S T A T E ' q E N T  N U M B E R
R P G - 0 2 2 1  0 0 t 7

E R R O R  S E V E R  I  T Y
R P G - 0 0 2 5  T  T N V A L I O  D E V I C E  \ A F l E
R P G * 0 2 2 T  | . i  R E S U L T  F I E L D  L E N G T H

I {  I I T E H  N U I , I B E R '
3 4  '  D E S C R  I  P T  I { l N '
5 0  '  Q U A N T  I  I Y  '

6 '  I U N T T  P R T C T '
8 I  I A H O U N T I

I T E T . T N O Z  l l
D E  S C R P  ] 6

Q T Y  L  4 9
U P R I C E  I  6 3
A H O U N T  I  8 2

6 5  I  I N V O T C E  T O T A L  '

I N V T O T  I B  8 2

T E X T

N V O C E
N V O C E
N V O C E
N V O C E
N V O C E

@t

' I
I N
I.tA Y

c oL ur.lNs4 O - q 6 r  A S S U U E  D I S K .
T A R G E  E N O U G H .

The most important parts of the program listing! are:

A printout of source specifications including comment l ines. Notice
the number at the left of each line. This is the sequence number the
compiler assigns to the specification.

@ 
n l ist of all indicators usd in the program.

(C) A l is t  o f  a l l  f ie lds used in the program. lnc luded in the l is t  is  the
- 

storrge 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.

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

lNote 
that  the sample l is t ing shown is the program last ing tor  the

i nvo i ce  j ob  { INVOCE} .
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l f  the compiler f inds any errors in your source specifications, it wil l print
diagnostic messages tell ing you what errors were made. you wil l f ind that
different types of messages are printed: warning, terminal, or informative. A
warning message is an indication that something may be wrong. l i '  you check
the questioned specification and find that it is all r ight for your program. you
need not make changes. lf you get a terminal message, however, something is
wrong with your coding. You must f ix the specification and recompile the
program before the compiler wil l actually translate your specifications.

The diagnostic message section of the program listing contains two basic
parts: a l ist of messaSes O and an explanation of each message ($.

o{' -l8:-i::? ***Eii,ys'-="-s

of xETli;sEvERI ' , yg  -g
I T -  I N V A L I D  D E V I C E ; \ A H E  I N  C O L U M N S
I . I  R E S U L T  F  I E L D  L E N G T H  M A Y  N O T  B E

Each error message in the l ist is identif ied 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

E Following the l ist of messages is an explanation of each error I and an
indication of the severity of each error (W = warning; T = terminallp.

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

Checking the message in the l isting, you would find that the warnirrg points to
the AMOUNT field in statement OO'1 7:

0 0 t 7  0 0 1 8  c 2 0

The AMOUNT field is specified as five characters with two decimal positions.
In checking your specifications, you wil l f ind that the amount shoukl have been
7 digits with 2 decimals, and it was incorrectly keyed in the source data.

Message OO25 is a terminal error. This error number appears below the
statement at which the error occurred. Checking the l isting where it appears at
statement 1, the device entry DISK, was miskeyed as DSIK. You nrust correct
this error. (Check the RPG ll reference manual for your system for the correct
entries for the Device positions.)

T E X I
9 0 - 4 6 '  A j s U Y t  T J I S K .
L A R G E  E I . I I J U G H .

Q T Y M \ J L I  U P R I C E A M O U N T  5 2 F I N D  I I E M  T O T A L I N V O C E
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TEST THE PROGRAM

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

address: A number identifying a location in storage. card reader: A device that electronically senses
information on punched cards and transfers that

afphabetic: In general usage, any of the letters A-2. ln information to the processing unit.
FiPG ll programming, any of the letters A-Z and special
characters @, f, and $. character: Any individual data item that can be

represented in printed form; that is, a letter, a digit, or a
alphameric: Any alphabetic or numeric characters. special character.

alphanreric constants: Any of the characters in the coding: Making entries on RPG ll specification forms.
data character set.

commgnts: words or statements in a program that
alphanreric f ield: A field that contains any of the serve as documentation rather than as instructions to
characters in the data character set. the compiler.

AIND re'lationship: The specifying of conditioning compile: Translate a sourc€! program (such as RPG ll
indicators such that the operation conditioned wil l be specifications) into an object program (machine language
perfornted only when all conditions are met. program) using the compiler.

arithm€'tic/logic unit: An area inside the processing compiler: A program that translates a source program
unit whr;re calculations are performed. into a machine language pro'gram.

arithmertic operation: An operation such as addition. conditioning: Using indicators to control when
subtraclion, multiplication, and division performed in the calculations or output operations are done.
process;ing unit.

constant: A data item that does not change during
ascendiing order: The arrangement of records in a fi le execution of a program. This item represents itself and
from lorv to high, based on the contents of a specified is actually used in processing rather than being a field
field in each record. name representing the data. For example. COST is a

name representing a field containing data that changes,
blank after: Changing the contents of a field so that 11 whereas the constant 100 is actual data used that does
contains only zeros or blanks after that f ield has been not change.
v\/ritten to the output record.

control break: A change in the contents of a control
Calculation Specifications form: An RPG ll coding field.
form which specifies the type and ordbr of calculations
to be performed on the input data. Control and File Description Specifications form: An

RPG ll coding form that gives, for a particular job,

card: ln data processing, a card containing information needed for control of the system and a
combinations of holes representing data to a system. description of the fi les used.

card fi le: A group of related punched-card records. control f ield: One or more fields that are compared
from record to record to determine when certain

card layout form: A chart for planning the design and operations should be perforrned.
format of cards.

control group: A set of records all having the same
card punch: A device that records information on a control f ield information.
card in the form of combinations of holes representing
characters.
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control level indicator: An indicator used to specify
certain fields as control f ields and to indicate which
operations to perform at total t ime.

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

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

data character set: All of the 256 EBCDIC characters.

descending order: The arrangement of records in a fi le
from high to low, based on the contents of a specific
field in each record.

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

detail t ime: An operation in the RPG ll program cycle
in which calculation and output operations are
performed for each lecord read.

diagnostic message: An output message that identif ies
RPG ll specification errors and their severity.

digit: One of the characters O-9.

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

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

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

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

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

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

edit code: A number or letter indicating that editing of
a numeric field should be done according to a
predefined pattern. This includes zero suppression and
punctuation.

eighty-column card: A punch card with 80 vertical
columns representing 8O characters.

end of f i le: The end of records in a fi le.

error msssage: See diagnostic rnessage.

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

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

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

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

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

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

file: An organized collection of related records.

fi le name: In RPG ll programming, a combination of no
more than eight alphabetic or numeric characters (the
first of which must be alphabetic) that identif ies a fi le.

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

half adjust: A method of rounding off a number by
adjusting the last digit to be kept. When the number to
the right of the last digit to be retained is 5 or greater, 'l

is added to the last retained digit. For example, 2.475
half adjusted to two decimal places becomes 2.48, but
2.474 becomes 2.47.

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

indicator: (1) A 2-digit or 2-character entry on the
RPG ll specification forms used to tell when certain
calculation or output operations are to be performed. {2)
An internal switch used by the object program to
remember when a certain event occurs.
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inputr Data that is to be operated on (processed) by the
system.

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

input r;pecifications form: A coding form used to
identify the different types of records in each input file
iand to describe the fields in each record.

instruction: A statement that specifies an operation to
lce ped'ormed by the system and the locations in storage
of all data involved in that operation.

Keyboard: A device used to enter data into a system.

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

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

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

ninety-six column card: A punch card with 96 vertical
c;olumns representing 96 characters. The columns are
clivided horizontally into thirds, such that the columns in
the upprsr third are numbered 1-32, in the middle third,
33-64, and in the lower third. 65-96.

numeric: Any combination of the digits O-9.

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

obiect 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 iterms, such as adding, multiplying or comparing.

operation code: A word or abbreviation specified on
the Calc:ulation Specifications form to identify an
operatio'n such as, SUB for subtract or ADD for
addition.

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

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

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

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

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

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

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

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

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

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

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

processing: To perform operations on data from an
input record.

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

Program: A set of instructions that (when stored) tells
the system which operationsi are to be done and how to
do them.

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

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

punched card: See card.
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record: A group of related fields or data items treated Total time: That part of the RF,G ll progam cycle rn
as a unlt ' 

which calculation and output operations specified for a

record ide'tification code: A code placed in a record 
group of records are done'

whenr it is created to identify that record type' Zero suppression: The eliminarion of leading zeros In a

record identiryins indicator: An indicator that ;ilT:,:T;;"[t:;lT.,li;:ffH:.|:slppressed,
ident[fies the type of record being processed during the
current program cycle.

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

record typels: The classification of records in a file.
Reconds are classified according to a specific f ield or
fields within each record. Records of the same type
have the same fields in the same order and identical
recorrC identification codes.

result f ield: The name of a field where the outcome of
arithnnetic cialculations is kept.

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

secondary llile: Any file other than the primary file used
in multif i le prrocessing.

Source prolrram: A set of instructions representing a
particular job as defined by the programmer. These
instructions are written in a programming language, such
as  RPG l l .

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

Specificatio,n forms: Forms on which an RpG ll
program is coded and described. The four specification
forms described in this manual are the Control and File
Description lSpecifications form, the Input Specifications
form, the Cerlculation Specifications form, and the
Output Spec,if ications form.

Storage unit: An area inside the processing unit where
instrur;t ions and data are stored.

Total opera'tions: Operations performed only after a
group of records has been processed.
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