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Preface 

This Student Materials Book is designed to 
be used in an IBM Guided Learning Center 
environment. It is intended to be kept by the 
student on completion of the course. 

This Student Materials Book is used with module 
texts for the IBM System/38 RPG III and Struc
tured Programming course. 

The module texts in this course are: 

Module 1. Course Introduction 

Module 2. Procedural File Operations 

Module 3. Structured Programming Concepts 

Module 4. Structured Programming Implemen-
tation 

Fifth Edition (November 1 986) 

Module 5. Program Compilation and Testing 

Module 6. Subprograms 

Module 7. Subfile Programming 

Module 8. Data Areas 

Module 9. Data Structures 

Module 10. Handling Exception Errors 

Module 11. Additional RPG III Functions 

Module 12. Program Described Work Station 
Files 

Module 13. Printer Device Files 
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to the information herein; any such changes will be reported in subsequent editions. 

References in this publication to IBM products, programs, or services do not imply 
that IBM intends to make these available in all countries in which IBM operates. 

Publications are not stocked at the address given below. Requests for IBM publications 
should be made to your IBM representative or to the IBM branch office serving your 
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30055. 

© Copyright International Business Machines Corporation 1983, 1986 

J 



Curriculum Flowchart ................... v 

Course Overview. . . . . . . . . . . . . . . . . . . . .. 1 
Introduction. . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Course Objectives. . . . . . . . . . . . . . . . . . . . .. 1 
Course Topics . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Course Structure . . . . . . . . . . . . . . . . . . . . . . . 3 

Video Presentations. . . . . . . . . . . . . . . . . . . 3 
Module Texts. . . . . . . . . . . . . . . . . . . . . . . . 3 

Student Materials Book . . . . . . . . . . . . . . . . . . 4 
Exercises. . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
Reference Material. . . . . . . . . . . . . . . . . . .. 5 
Progress Checks . . . . . . . . . . . . . . . . . . . .. 5 

Chapter 1. Module 1 -Course 
Introduction ....................... 1-1 

Module Purpose ....................... 1-1 
Time Estimate ........................ 1-1 
Module Objectives ..................... 1-1 

Progress Check: Unit 1 ............... 1-2 

Chapter 2. Module 2-Procedural File 
Operations ........................ 2-1 

Module Purpose ..................... 2-1 
Time Estimate ....................... 2-1 
Module Objectives ................... 2-1 
Terms ............................. 2-2 
Full Procedural Processing ............. 2-3 
Unit 2 Summary ..................... 2-4 

Progress Check: Unit 2 ............... 2-5 
Work Station File Processing ............. 2-7 

Progress Check: Unit 3 ............... 2-8 
Module Summary .................. " .2-10 

Chapter 3. Module 3-Structured 
Programming Concepts ............. 3-1 

Module Purpose ..................... 3-1 
Time Estimate ....................... 3-1 
Module Objectives ................... 3-1 
Terms ............................. 3-2 
Video Introduction ................... 3-3 

Video Summary ..................... 3-3 
Flowchart ............................ 3-4 

Progress Check . . . . . . . . . . . . . . . . . . ... 3-5 
Desk Exercise . . . . . . . . . . . ........... 3-8 

Module Summary ..................... 3-14 

Contents 

Chapter 4. Module-4 Structured 
Programming Implementation ........ 4-1 

Module Purpose ..................... 4-1 
Time Estimate ....................... 4-1 
Module Objectives ................... 4-1 
Terms ............................. 4-2 
Video Introduction ................... 4-3 

Video Summary ................... 4-3 
Unit 2 Summary ..................... 4-4 

Progress Check: Unit 2 .............. 4-5 
Desk Exercise-Open Purchase Order 

File Update ....................... 4-8 
Module Summary ................... 4-13 

Chapter 5. Module 5-Program Compilation 
and Testing ....................... 5-1 

Module Purpose ..................... 5-1 
Time Estimate ....................... 5-1 
Module Objectives ................... 5-1 
Terms ............................. 5-2 
Machine Exercises Introduction ......... 5-3 

Machine Exercise - Open Purchase 
Order File Update ................. 5-7 

Progress Check: Unit 2 ............. 5-12 
Coding Exercise - Open' Purchase Order 

File Maintenance ................ 5-14 
Machine Exercise - Open Purchase Order 

File Maintenance ................ 5-20 
Module Summary ................... 5-23 

Chapter 6. Module 6-Subprograms ...... 6-1 
Module Purpose ..................... 6-1 
Time Estimate ....................... 6-1 
Module Objectives ................... 6-1 
Terms .......... ' ................... 6-2 

Coding Exercise - Subprograms ....... 6-3 
Machine Exercise - Subprograms ..... 6-12 

Module Summary ................... 6-17 

Chapter 7. Module 7-Subfile 
Programming ..................... 7-1 

Module Purpose ..................... 7-1 
Time Estimate ....................... 7-1 
Module Objectives ................... 7-1 
Terms ............................. 7-2 
Video Introduction ................... 7-3 

Contents iii 



Video Summary ................... 7-3 Chapter 11. Module 11-Additional RPG III 
Subfile Review ...................... 7-4 

Pseudo Code ...................... 7-6 
Functions . . . . . . . . . . . . . . . . . . . . . . . . 11-1 

Module Purpose .................... 11-1 .J 
Coding Exercise - Subfiles-Inquiry ..... 7-8 Time Estimate ...................... 11-1 
Machine Exercise - Subfiles-Inquiry ... 7-15 Modu Ie Objectives .................. 11-1 
Coding Exercise - Subfiles-Update .... 7-18 Terms ............................ 11-2 
Machine Exercise - Subfiles-Update ... 7-26 Input/Output Operation Codes ......... 11-3 

Module Summary ................... 7-33 Unit 2 Summary .................... 11-4 
Progress Check: Unit 2 ............. 11-5 

Chapter 8. Module 8-Data Areas ........ 8-1 Applications For Multiple Device Files ... 11-7 
Module Purpose ..................... 8-1 Multiple Device Files ................. 11-8 
Time Estimate ....................... 8-1 Using Commitment Control ........... 11-9 
Module Objectives ................... 8-1 Overview ........................ 11-9 
Terms ............................. 8-2 Module Summary .................. 11-10 
Video Introduction ................... 8-3 

Video Summary ................... 8-3 Chapter 12. Program Described Work 
Coding Exercise - Data Area with Station Files ..................... 12-1 

IN and OUT ..................... 8-4 Module Purpose .................... 12-1 
Machine Exercise - Data Area with Time Estimate ...................... 12-1 

IN and OUT ..................... 8-7 Module Objectives .................. 12-1 
Module Summary .................... 8-9 Terms ............................ 12-2 

General Concepts ................... 12-3 
Chapter 9. Module 9-Data Structures .... 9-1 Progress Check: Unit 2 ............. 12-4 
Module Purpose ..................... 9-1 Module Summary ................. 12-6 
Time Estimate ....................... 9-1 
Module Objectives ................... 9-1 Chapter 13. Module 13-Printer Device 
Terms ............................. 9-2 Files ............................ 13-1 
Video Introduction ................... 9-3 Module Purpose .................... 13-1 

Video Summary ................... 9-3 Time Estimate ...................... 13-1 
Types of Data Structures .............. 9-4 Module Objectives .................. 13-1 

Coding Exercise - Simple Data Terms ............................ 13-2 
Structure ....................... 9-5 Overview ........................ 13-3 

Machine Exercise - Simple Data Progress Check: Unit 2 ............. 13-4 
Structu re ....................... 9-8 Module Summary ................... 13-6 

Progress Check: Unit 2 ............. 9-13 
Module Summary ................... 9-17 Chapter 14. Course Summary ......... 14-1 

Chapter 10. Module 10-Handling Exception Appendix A. References .............. A-1 
Errors . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 0-1 Field Reference File .................. A-2 

Module Purpose .................... 10-1 Job Description ..................... A-5 
Time Estimate ...................... 10-1 Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-6 
Module Objectives .................. 10-1 
Terms ............................ 10-2 
Exception Errors .................... 10-3 
Managing Exception Errors ........... 10-4 

Coding Exercise - Exception Error ..... 10-5 
Machine Exercise - Exception 

Error ......................... 10-10 
Module Summary .................. 10-13 

iv IBM System/38 RPG III and Structured Programming 



This flowchart is provided as a guide to the educational offerings 
for the System/38. 

RPG II 
PROGRAMMING 
FUNDAMENTALS 

SYSTEM/38 CURRICULUM 
PROGRAMMER/IMPLEMENTER 
(NEW TO DATA PROCESSING) 

COMPUTER 
FUNDAMENTALS 

A2508 1 DAY 

SYSTEM/38 
INTRODUCTION 

Y2382 1 DAY 

PROGRAMMING 
AND DESIGN 
FUNDAMENTALS 

2 DAYS 

ANS '74 COBOL 
LANGUAGE 
FUNDAMENTALS 

3 DAYS 4 DAYS 
S2511 

RPG II 
PROGRAMMING 
WORKSHOP 

4Y, DAYS 
S2512 

SS126 

CONTINUE WITH 
SYSTEM/38 CURRICULUM 
PROGRAMMER/IMPLEMENTER 
(EXPERIENCED) 

LEGEND 

SELF-STUDY OR 
GUIDED LEARNING 
CENTER COURSE 

CLASSROOM 
COURSE 

Flowcharts v 



YOU 
ARE HERE 

RPG III AND 
STRUCTURED 
PROGRAMMING 
S2584 

SYSTEM/38 CURRICULUM 
PROGRAMMER/IMPLEMENTER 

(EXPERIENCED) 

SYSTEM/38 
FUNDAMENTALS 
S2651 2Y,DAYS 

SYSTEM/38 
APPLICATION 
PROGRAMMING 
S2585 5Y,DAYS 

SYSTEM/38 
IMPLEMENTATION 
TOPICS 
S2613 5 DAYS 

SYSTEM/38 
WORKSHOP 
S2646 4 DAYS 

SYSTEM/38 
APPLICATION 
DESIGN 
S2556 5 DAYS 

SYSTEM/38 
MEASUREMENT 
AND ANALYSIS 
S2576 3 DAYS 

SYSTEM/38 
RECOVERY 
FACILITIES 
WORKSHOP 
S2607 3 DAYS 

SYSTEM/38 
C080L 
WORKSHOP 
S2534 5 DAYS 

SYSTEM/38 
BISYNCHRONOUS 
COMMUNICATION 
IMPLEMENTATION 
WORKSHOP 
S2552 3 DAYS 

DATA 
COMMUNICATION 
CONCEPTS AND 

PLANNING 1 Y DAYS 
S2548 ' 

END 

vi IBM System/3S RPG III and Structured Programing 

NO 

LEGEND 

SELF-STUDY OR 
GUIDED LEARNING 
CENTER COURSE 

CLASSROOM 
COURSE 

SYSTEM/38 
ADVANCED 
PROGRAM-TO
PROGRAM 
COMMUNICATION 
WORKSHOP 
S2598 4 DAYS 

J 

J 

J 



INTRODUCTION 

COURSE OBJECTIVES 

L 

Course Overview 

This is where you start the course. 

This course is designed to enhance the technical and profes
sional skills of the RPG programmer by adding an understand
ing of RPG III. It assumes prior knowledge of the RPG II 
lanaguage and only addresses the enhancements found in 
RPG III. 

The purpose of this course is to teach you to write, test, and 
maintain RPG III programs for the System/38. Another purpose 
of the course is to acquaint you with reference material appli
cable to writing RPG III progrms. Machine exercises are pro
vided to give you the experience of writing, entering, 
compiling, and testing your programs on an IBM System/38. 

The RPG III language provides the programmer with many new 
capabilities such as full procedural file processing - the capabil
ity of controlling input through the calculation specifications. In 
addition, RPG III contains operation codes that support struc
tured programming. 

After completing this course, using System/38 reference mate
rial, you should be able to: 

• Code, enter, compile, and test RPG III programs for: 

- Normal inquiry 

- Inquiry with update 

File maintenance 

- Use of data areas and data structures 

• Receive and pass parameters in communicating with other 
programs. 

• Structurally develop a flowchart for an application program. 

• Use a structured flowchart as documentation to code, enter, 
compile and test RPG III programs. 

• Process a subfile using the RPG III language. 

• Write an error handling subroutine in an RPG III program. 

Course Overview 1 



COURSE TOPICS 

/ 

The following topics are presented to help you meet the objec
tives of "System/38 RPG III and Structured Programming." 

• Full Procedural Processing 

• Work Station File Processing 

• Data Base File Processing 

• Structured Programming 

• Structured Program Operation Codes 

• Coding For Subprograms 

• RPG III For Subfiles 

• Data Areas 

• Local Data Areas 

• Data Structures 

• File Exception Errors 

• Program Exception Errors 

• Multiple Device Files 

• Commitment Control 

• Program Described Work Station Files 

• Printer Device Files 
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COURSE STRUCTURE 

Video Presentations 

Module Texts 

Video presentations are included in the study materials to fur
ther clarify and supplement some concepts covered in this 
course. 

The video presentations are used in the following ways: 

• To introduce a topic 

• To present a single concept 

• To summarize key items 

This symbol is used to indicate when you should view a video 
presentation. 

The 13 module texts for this course are listed in the following 
table. The time shown is the estimated time for the completion 
of each module. Your time may differ from this time. Remem
ber, one of the advantages of a self-study course is that you 
can study at your own pace, so take the time to understand 
the material, even though it may take you longer than 
estimated. 

Module Number and Title Time, hrs 

1 Course Introduction % 

2 Procedural File Operations 1% 

3 Structured Programming Concepts 2 
4 Structured Programming Implementation 3 
5 Program Compilation and Testing 2 

6 Subprograms 2 
7 Subfile Programming 4 
8 Data Areas 2 

9 Data Structures 2 
10 Handling Exception Errors 2 
1 1 Additional RPG III Functions 1 

12 Program Described Work Station Files 1 
13 Printer Device Files 1 

Course Overview 3 
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Student Materials Book 

The Module Text is your primary source of course information. 
It guides you through the material and directs you to the other 
components of the course. The module texts are used by other 
students, so please do not write in them. 

Each of the Modules is structured in the same manner. 

Unit 1 is always an Overview Unit. It contains a purpose that 
provides a brief explanation as to why the module was written, 
the estimated time it takes to complete the module, a state
ment of the objectives that tell what you can expect to be able 
to do after completing the module, and a list of terms that are 
introduced in the module. 

Unit 2 is a Topical Unit. You will find one or more topical units 
in a module. Most of the unit consists of detail material and a 
presentation of the topic. A topical unit ends with a summary 
of the major items presented in the unit. The summary may 
take the form of a written summary, a progress check (to be 
explained later), an exercise, or all three. 

The last unit is a Summary Unit. Not every Module Text has 
one. When used, it will summarize all the units that were in the 
module text and/or will provide you with a module exercise. 

This symbol is used in the module texts to indicate material 
you may want to skip because you are familiar with the 
material. 

The Student Materials Book (SMB) is yours to keep as well as 
materials used in desk and machine exercises such as coding 
sheets and program listings. Each of the chapters in the 5MB 
corresponds to one of the module texts. In each chapter, you 
will find a reprint of the Module Introduction and the Module 
Summary of the corresponding module text. You may also find 
illustrations, exercises, progress checks, and summaries relev
ent to the module. 

Each chapter in the 5MB contains pages for your personal 
notes. Use these pages rather than separate sheets of paper 
so that your notes automatically become part of the chapter for 
which they were written. 

The Student Materials Book provides you with a future refer
ence to the material presented in this course. 

The symbol you see at the left is used throughout this course 
every time a reference is made to the Student Materials' Book. 

4 IBM Systemj38 RPG III and Structured Programing 
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Exercises 

Reference Material 

Progress Checks 

To reinforce the material presented in this course, there are ex
ercises for you to perform. These exercises take the form of 
coding (pencil and paper) exercises and machine (keying) exer
cises. You are provided with complete instructions in the mod
ule text as to when an exercise is to be done. The instructions 
for all exercises are in the Student Materials Book. Your Ad
ministrator has the solutions for the exercises. 

This symbol is used to indicate a coding exercise. 

This symbol is used to indicate a machine exercise. 

You may be directed to read some reference material. This 
may take the form of optional reading or additional information 
for a given unit. 

The reference material indicated by the symbol to the left is 
found in the Guided Learning Center Resource Library and you 
are directed to it by topic, book title, and form number. Should 
you need help in locating any information, do not hesitate to 
ask your Administrator. 

The summary of a unit is a written review and an activity. The 
activity may be an exercise to perform or may take the form of 
something called a Progress Check. A progress check is a se
ries of questions about the material you have just covered. 

Progress Checks are identified with this symbol. The questions, 
along with space to answer them, are found in your Student 
Materials Book. The answers, along with any appropriate dis
cussion, are found in the module text. 

Continue with the Module 1 Course Introduction on the 
next page. 
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MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Chapter 1. Module 1 - Course Introduction 

This module is a short review and progress check of the pre
requisite material. 

45 minutes 

After completing this module, you should be able to: 

• State four types of DDS entries. 

• State the purpose of a subfile. 

• State two testing functions. 

At this time start your study in the Module 1 text of this 
course. 

Module 1 1-1 



Progress Check: Unit 1 . 

Read each question carefully. Record your answers in the space 
provided. 

1. State how records may be accessed from a data base file. 

2. List four types of entries for the DDS when describing data 
base files? 

J 

3. State why the record format !\lame should not be the same .J' 
as the file name. 

4. What are the functions of the Source Entry Utility? 

5. Where is the source program stored using the Source En
try Utility? 
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6. How is the RPG III object program given a name? 

7. What is the purpose of a subfile? 

8. DDS require two record formats for a subfile. What are 
the two formats and the function of each? 

9. Why are breakpoints used in a program? 

10. In debug mode, will files located in production libraries be 
updated? 

After you complete the questions, return to the Module 1 
Text to review your answers. 

Module 1 1-3 



NOTES 

J 

J 
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Chapter 2. Module 2 - Procedural File Operations 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

This module discusses the operation codes for work station file 
processing and data base file maintenance. It further shows 
the flexibility of RPG III enabling you to control input/output 
operations from calculation specifications within the RPG III 
logic cycle. 

1-1/2 hours 

Upon completion of this module with the aid of available refer
ence material you should be able to: 

• State two benefits of externally described files. 

• Code the file description statements for data base and work 
station files. 

• Name at least one operation code that must precede a data 
base file update operation. 

• List the operations to force records out to the data base. 

Module 2 2-1 



TERMS 

The following terms are defined/described in this module: 

• Full Procedural File 

• Program Described File 

• Externally Described File 

• EXFMT 

• UPDAT 

• CHAIN 

• WRITE 

• DELET 

• KLiST 

• KFLD 

• FEOD 

• CLOSE 

• OPEN 

J 
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FULL PROCEDURAL PROCESSING 

What is it? 

END 
PROGRAM 

It is programmer control of file processing. A full procedural 
file tells the compiler input is controlled by the programmer 
in calculation operations. The normal program cycle exists, but 
file processing occurs at detail or total calculation time. 

In the figure below, the shaded areas are bypassed for a full 
procedural file. 

m 

~ 
START 
~ 

7 DETAIL 
CALCULATIONS 

MOVE 
FIELDS 

NO 

YES 
5 LAST 

RECORD 
? 

1 DETAIL 
OUTPUT 

fJ 
READ 

RECORD 

J 
3. TOTAL 

CALCULATIONS 

4 TOTAL 
~ .. OUTPUT 

J 

**Steps fJ and 11- segments of the logic cycle that are ignored 
when full procedural file has been specified as file designation. 
A file designated as full procedural must have its records read 
by the calculation specifications. 

For additional information, see the ':RPG Logic Cycle" 
chapter in the IBM System/38 RPG III Reference Man
ual and Programmers Guide, SC21-7725. You will 
find this reference manual in the Guided Learning Cen
ter Resource Library. 
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UNIT 2 SUMMARY 

You select your programming choice through the file descrip
tion specifications. 

FILE HANDLING WITHIN A PROGRAM 

1. USING THE PROGRAM CYCLE 

2. FULL PROCEDURAL PROGRAMMING 

Both program described and externally described files can be 
processed in the two ways indicated above. Full procedural and 
externally described choices are independent of each other. 
In other words, they can be used together in a program or one 
without the other. 

The file description specification also determines how data is 
referenced . 

• PROGRAM DESCRIBED 

- DATA IS ACCESSED BY FILE NAME ONLY 

- INPUT/OUTPUT SPECIFICATIONS ARE REQUIRED 

• EXTERNALLY DESCRIBED 

- DATA IS ACCESSED BY FILE NAME OR RECORD FORMAT 
NAME 

- INPUT/OUTPUT SPECIFICATIONS ARE NOT REQUIRED 

2-4 IBM System/38 RPG III and Structured Programming 

J 



Progress Check: Unit 2 

Filename 

0 

i2 
::l 

~ 
6 7 8 9 10 11 12 13 14 15 

~-l: 
F I 

I r 

I 

i 
I 

I 

L-o __ F I 

Record your answers in the space provided. 

1. When using full procedural file processing why must the 
LR indicator be set on to end the program? 

2. List two benefits of externally described files. 

3. Using the coding sheet below, code: 
the file descriptions for: 

- A full procedural data base file named POLlTM used for 
file maintenance (add, change, delete). 

- A work station input/output file named PODUPD. 

Both files have been externally described. 

File Type Mode of Process! ng File Addition/Unordered 

File Designation 

End of File 

Sequence 

File Format 
UJ 

u.. (3 
(3 

~ t: Block 
a: f!? Length 

i2 c 
0 u.. 

f!? w ~ Q. 

Record 
Length 

Length of Key Field or 
of Record Address Field 

Record Address Type 

Type of File "" 
N Organization ~ 
o or Additional Area -g 
- u 
E£ Overflow Indicator g 

5 3 Key Field -§ 
~ X Starting ~ 
« ::::: Location w 

External Record Name 

Device 

Number of Tracks 

for Cylinder Overflow 

Number of Extents 

Tape 
Rewind 

File 
Condition 
U1-U8, 

Z UC r--

=> a: 
16 17 18 19 2021 22 23 24 25 26 27 28 2930 31 323334 35 36 37 3839 4041 4243444546 47 66 67 68 69 70 71 72 7374 

Module 2 2-5 



After you complete the questions, return to the Module 2 
Text to review your answers. 

NOTES 
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WORK STATION FILE PROCESSING 

You may use the following operations to process your work 
station files. 

WORK STATION INPUT/OUTPUT OPERATION 

Operation Program Full 
Code Cycle Procedural 

EXFMT X 

READ X 

WRITE X X 

OPEN X X 

CLOSE X X 

FEOD X ~ 
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Progress Check: Unit 3 

Record your answers in the space provided. 

1. Why does ADD on an output specification provide you with 
more control than WRITE in calculation specifications? 

2. Name at least one operation code that must preceed the 
UPDAT operation code and why? 

3. Why must you reposition the file after an unsuccessful READ? 

4. What are the operation codes to force data base records to 
auxiliary storage? 

When you have completed the questions, return to Module Text 
2 to review your answers. 
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NOTES 
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MODULE SUMMARY 

Module 2 has illustrated that the need for input and output 
specifications is reduced or eliminated using RPG III. The file 
processing operations allow flexibility and control. 

• Full procedural processing. 

• Records may be updated in calculations or on output specifi
cations. 

• Records may be accessed by file name or record format 
name (choice only for externally described files). 

• You can open your own files or let RPG III do it. 

• File pointer can be set/reset by operation codes. 

• Files can be logically closed by FEOD. 

You now know how to control what records are read and when 
they are read. Next, you will look at a method of providing 
this control when full procedural file processing is used. 
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The following chart summarizes the operation codes discussed 
in module 2. 

OPERATION 

OP PROGRAM FULL WORK DATA 
CODE CYCLE PROCEDURAL STATION BASE 

CHAIN X X 

CLOSE X X X X 

DE LET X X X 

EXFMT X X 

FEOD X X X X 

KLiST X X X 

KFLD X X X 

OPEN X X X X 

READ X X X 

UPDAT X X X 

WRITE X X X X 

Module2 2-11 



u.. 0 0 ~ 1l. e 2 Vi > U a:: 
~ f- :5 U E o tn 0 u.. 

0 -- -- w ~ u.. - I>-

6 7 8 9 10 11 12 13 14 15 16 17 18 19 

FP OiL I T If U F E 
F~ 
FP 0 [) U P D C IF E 
F 

0_ 
-'a: =0 AI Factor 1 ., --8- > Z 

>~< 
f- "0 a:' 
E ;,Ul 

'0 85' 0 
u. Z 

Module 2 has also illustrated the operations for work station 
file processing and data base file maintenance with new and 
enhanced operation codes as shown in the following example. 

~ ~ ~ 
File 
Condition 

~ 

I~ 
Ul-U8, 

a: ~ Continuation Lines UC -
:::J ~ 

~ 
~ 

~ nal Record N, K Option Entry ~ 
't/, 28 29 30 31 'ill 40 41 42 43 44 45 46 53 54 55 56 57 58 59 60 61 62 63 64 65 66r1 71 72 73 74 

~ K D 1lS' J( ~ A~ 
~ ~ 
~ W 0 R K S TN ~ 
~ ~ 

~ Arithmetic 
c: 

Plus IMinusl Zero 0-
Operation Factor 2 -;; ::I: -- -

S = Compare 
Name Length c.. :> 

1>211<211=2 ~~ Lookup(Factor 2)is ·u := ., .. 
0:1: High Low Equal 

6 7 8 9 10 l1i18 19 2021222324252627 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 5859 

e I E. X F M 11 P R 0 ~ I' T 
e /( E. Iy C H ~ liN OR () D T L 10 
e 'IJ R. liT IE 0 ~ D D T L 
e OE L~ IT O~ D D T L 
e UP /) A IT O~ DD T f-

er 
e K E Y #<L I 5 T 
e K FL /) If 0 R W 8 R. 
e I K Fl- P liT M N ~ R. I 
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Chapter 3. Module 3 - Structured Programming Concepts 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 3 discusses the theory and the practical application of 
structured programming. The module further shows why struc
tured programming was developed and what benefits you should 
achieved by using it. 

2 hours 

Upon completion of this module, you should be able to: 

• List the elements of a proper program. 

• Name and draw the three node types. 

• Use the nodes to construct the five structured programming 
figures. 

• Using structured programming figures, draw a structured 
flowchart. 
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TERMS 

These terms are described/defined within the module. J 
• Structured Theorem 

• Boolean Logic 

• Proper Program 

• Node 

• Predicate 

• Collector 

• Function 

• IFTHENELSE 

• DOWHILE 

• DOUNTIL 

• CASE 

J 

J 
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VIDEO INTRODUCTION 

Video Summary 

Structured programming is a style of programming in which 
the program is organized based on the structure of a simple 
sequence of functions, selection of functions, and loop control. 

The video you are about to see introduces the concept of 
structured programming and the building blocks of the struc
tured programming figures. 

The video presented the fundamental elements (nodes) of the 
structured programming figures: 

• the function or process mode 

• the predicate mode 

• the collector node 

The remainder of this module concentrates on using these 
control figures in developing a structured programming flow
chart for a data base application. 
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FLOWCHART 

STRUCTURED PROGRAM J 
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Progress Check 

Record your answers in the space provided. 

1. What are the two main characteristics of a proper program? 

2. Name and draw the three fundamental nodes that are used 
to construct the structured programming logic figures. 
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3. Name and draw the structured programming logic figures, 
using the fundamental nodes. 

When you have completed the questions, return to Module 
Text 3 to review your answers. 

3-6 IBM System/38 RPG III and Structured Programming 

J 



NOTES 
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Desk Exercise 

Structured Program Flowchart: 
Open Purchase Order File Update. 

The purpose of this exercise is for you to become familiar 
with the structured programming technique. You may wish to 
refer to the example that we did in Module Text 3 as you do 
this exercise. 

This exercise is a file update program of an Open Purchase 
Order file. The system has an Open Purchase Order file contain
ing outstanding purchase orders. The Open Purchase Order 
file is a logical file POLlTM which is built over two physical 
files: a purchase order summary file, POPSUM, and a pur
chase order detail file, POPDTL. 

See diagram on next page for illustration of the logical and 
physical files. 

There is one summary record and possibly multiple detail 
records for each purchase order in the Open Purchase Order 
file. A summary record always has at least one detail record. 
As the merchandise arrives in the receiving department, a clerk 
uses the Open Purchase Order File Update program to enter 
the quantity received. 
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DISPLAY RECORD LAYOUT 
Display Screen Layout Sheet 

COLUMN 

1 - 1 0 I 11-20 I 21 -30 I 31 -40 I 41-50 I 51-60 I 61-70 I 71-80 
1234'57890123457890124 o 1 2 3 4 5 6 7 8,9 0 1 2 3 4 5 7 012345678901234516171819101123145 7890 

01 "L ~_L~~.~~~ l.~~,-+-~~-"--'-~' ~, +1 ~~---'---'-~ .• ~-+~~ , , I ~~+-'-~--'---'~~-+--~ , L I ~~+I~~--,--,-~---'--1 

02 , .• ~~" L~" j~j_~." L" L ~_.~~" ~-,-,-~~j", , .~~_j-~~J~~~I .~--'--.L~~--+I~~~,--,--I~~ 

03~,I,."~j,"ul, I 1"'Lj""I~.~ 1~~~+I~~--,-I~~--1 

04 " .. L ,~-f--,.~ L~UL-+ u , , 1 I. ~, , , I I I 
05 f--'-.~~c.J.~~L~.~--"_L~~~ 1 I ~ , I I 1 1 

06 L' ~~.~-+~~~~_j._" _L. ,..L, L~+ .. L' ,I, "I"" I , , ,~I ' , , , , I ' , , , 1 , , , , I ' , , ' 1 , , L~ 

07 1 1 UL.J.~U ,j u 1 I" ~~t--.~"~" 1 1 1 I 1 

08 ~_._~~ ,I L~~_..J~ L' IGPOD I~O~}j~6., , IrODAY) ~/.)()(/I)('X 1 1 1 1 

09 ~ ,.~LJ ' , ' '_I.~ .. ~L.J " I ' 1 , , , , j ~~ 1 , , , , I " ,I I 1 1 1 1 I 

10 ~LJ~, , I, "I jPJ-,EAS~ ENTlER, ,f1.S,RC,H,A,Nop.l.S LDff~iJ+~R,EP, J , , , ' I ' , , , 1 1 1 

".u~~'L+~'U~~-f--,.~LL'-_L.L4~" j~ ,I, ,~"I, "I'L"I I I 

~ 12 "" I , , 'L-l-_~~~ I " ,I, 'L~_~~.+ ' , " ,," j, L' , l~, ' I, "I"" I • L ~ , I , , , ,I ~~~IL-L...L--I 
a:: 13 "" I , , , ., LH' , l~ ~~l..vR,CHIA~L~ L.' , • II.Tl!tj~ , , , I~A,N,vry , I , , , , I L~U..lLLU ~~ ~--,-I~-'--'--I 

14 "" I '.LL< I" " 1~_L_"-_LP/<,o.!,RI ,I'{~'" ,NIUlJD.E.R.1 u u {JE,LJ~E,R,E,D. I " ,', I "~,~'...-J- I 

15 "" 1 , , , , j, "I ," .• Lj.. . I" '~I ' L L ,1 , LLL.j U~. I , , , , I ' , , , I , , , , I J. I I 
16 

, I , 'Hi" , , I I ,XXXX!XX. +_u, 'J.IXXX,X, I .,' 1.~X=.x;~X~:II.)(~X.---"--,-I~~~I~--,-I~~f--.c--cI~...LJ....I~'--j 
17 .LL.' I" , ,j, LL. 1 I" 'L.L~~",~ ,,' j, ,~~-,---,-I~-,--!I~~~,--"-I~~+-"-I~--,--,-I~~-+I~~--,I,--,--~"-1 
18 

~~~~~I--I ,~u,--,,-I ~ ~-j u I " " I , " , I " , ' I L ~~t--'-I~L,--,--I~yli--'---'~--,I~-LL~ I~~,-,--,--I~y 

19 i---"-~ I"" I ' , , , I ~ u I, , I ' , , , I , , , , I ' , , ' I , I " I, LLL+~~....lI~~~I-'--I~L.L.c-I~-'--I 
'(f0 EII10 TN,£, j08' 1 PRISIS CJf.~ /{E,V, 11 I I I I I 

~~~~~-,--,--~~I~,~~I~~~,,-+-I~'~'~'~'LI~'L'L'L,+I~'L'L,~IL~~+I~~~I~~+L~~~I~~~~~~~ 

I--'--LL'--'---'UU---'-l~~ ~~~,-+-I L' , • L I ' , , , I , , , , I ' " I", ",1""1,,,1 1 1 

23 
~L, , , I ' , , , I , LLL j.L"-.~~_L~_~~ I ' , , , I, ,I"" I , , , , I I ' , I I I 

24 I ~~""I 1""1""1,,,,1,,. ~"I 1 1 1 

1 10 I 11--20 I 21-30 I 31-401 41-50 I 51-60 I 61-70 I 71-80 
LlllJ.lj<I 5 6 7 8 9 0 fT2T'l T 4 T 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5,6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

The following blank pages are provided for you to draw your 
flowchart. 
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FLOWCHART EXERCISE 

J 

J 

J 
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FILES 

SOURCE FILE: RPGSRC.GLCRPG MEMBER: POll Tf'! 

SEQNBR:c: ••• ... 1 .. . . .. 2 ... ... 3 ... .. . 4 ... . .. 5 ... ... 6 . . . • •• 1 ... 
100 A R ORO SUM PFILEIPOPSUMI 
200 A K PORNBR 
300 A R ORoOH PFILEIPCPOfLI 
400 A K PO RJI.lB R 
500 A K ITM"'BR 

SOURCE FILE: RPGSRC.GLCRPG MEMBER: POPSU~ 

SEQNBR* ••• ... 1 . .. ••• 2 . .. ... 3 ... . .. 4 . .. ... 5 ... . .. 6 . .. · .. 7 . .. 
100 A REF I APPFRH I 
200 A R oROSUM TEXTI'PO SUMMARY RECORD' I 
300 A PORNBR R 
400 A VNCNBR R 
500 A VNONAM R 
600 A ~ERCH R 
700 A OATORo R 
800 A VNOSLS R 
900 A VNOACO R 

1000 A VNOPHN R 
1100 A STATUS R 

SOURCE FILE: RPGSRC.GLCRPG MEMBER: POPOTL 

SEQNBR:C: ••• ... 1 ... ... 2 ... ... 3 ... . .. 4 ... ... 5 . .. . .. 6 . .. · .. 7 . .. 
100 A REF I APPFRH I 
200 A R OROOH TEXTI'PO LI NE IT EM RECORo'l 
300 A POR~jBR R 

400 A VNONBR R 
500 A [T~NBR II. 

600 A ITMCSC R 
700 A OTyeRD I< 

800 A IT MC S T R 
900 A ITMAMT R 

1000 A oEPTNC ~ 

1100 A CATNBR R 

ll00 A DATRfC R 

1300 A OTYRfC II. 

14 DO A STATUS R 
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Given the following program requirements, structurally flow-

J chart the program logic for the Purchase Order Update pro-
gram. 

1. The program initially displays a prompt screen which al-
lows the operator to enter the purchase order number, the 
item number, and the quantity delivered or to end the job. 
The prompt screen layout is on the next page. 

2. The program is to validate the purchase order number and 
item number that are entered. 

a. First access the detail record which is keyed on pur-
chase order number and item number. If the detail re-
cord cannot be found, access the summary record 
(which is keyed on purchase order number). 

b. If neither the detail nor the summary record can be found, 
display the message: "Invalid purchase order number." 

c. If the summary record can be found but not the detail 
record, display the message: "Invalid item number." 

3. If the detail record is found: 

a. Update the quantity received field (OTYREC) in the de-
tail record by adding to it the quantity delivered 
(OTYDEL) that was entered by the operator. 

b. If the quantity received (OTYREC) is equal to the quan- J tity ordered (OTYORD), update the status code with a "c" 
and the date received with today's date. 

c. Update the detail record. 

4. Redisplay the prompt screen. 

3-10 IBM System/38 RPG III and Structured Programming 



FLOWCHART EXERCISE 
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MODULE SUMMARY 

The goal of structured programming is to provide a systematic, 
quality controlled method of writing programs. 

The use of structured programming brings the opportunity of 
greater precision and reliability to programming than has been 
attainable in the past. This occurs because its use results in 
programs which can be more easily read, modified and main
tained by other programmers. As you have studied the struc
tured programming conventions, you should use the basic struc
tures for: 

• Sequential functions 
- SEQUENCE 

• Conditional operations 
- IFTHENELSE 
-CASE 

• Repetition 
- DOWHILE 
- DOUNTIL 

The next module (Module Text 4) discusses implementing the 
structured programming theory in RPG III - how your flow
chart is converted into RPG III code. 
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Chapter 4. Module 4 - Structured Programming Implementation 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 4 illustrates how structured programming is imple
mented in RPG III. 

2 hours 

Upon completion of this module, you should be able to: 

• List 4 benefits of structured programming. 

• Write the difference between the DOWHILE and the DOUNTIL 
operations. 

• Code an RPG III structured program from a structured flow
chart and the associated file and record information. 
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TERMS 

These operation codes are described/defined within the module. J 
• IFxx 

• ELSE 

• END 

• DOUxx 

• DOWxx 

• CASxx 

4-2 IBM System/38 RPG III and Structured Programming 



VIDEO INTRODUCTION 

Video Summary 

Structured programming is a style of programming in which 
the program is organized based on structured programming 
logic figures. 

The video you are about to see illustrates the RPG III opera
tion codes for these structured programming logic figures. 

The video presented the structured programming figures with 
their associated operation codes. The presentation described 
and illustrated the use of the structured statements. 
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UNIT 2 SUMMARY 

You have studied the relation of the RPG III structured opera- J 
tion codes to the structured logic figures. These figures pro-
vide a set of guidelines which when understood and followed 
result in the creation of structured programs. 

It is entirely possible that you have been organizing your pro
grams into a logical structure. In that case, you are already 
using a form of structured programming. However, if everyone 
uses the same convention or guidelines, then it would be 
easier for us to read and understand anyone's programs. 

J 

J 
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Progress Check: Unit 2 

Record your answers in the space provided. 

1. List two ways in which structured programming aid the pro
grammer in debugging and maintaining a program? 

2. How does a DOWHILE differ in logic from DOUNTIL? 

3. List at least four programming benefits of structured 
programming. 

4. What instructions are executed if the test is false in an 
IFxx operation? 

When you have completed the questions, return to Module 
Text 4 to review your answers. 
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NOTES 

J 

J 
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Desk Exercise - Open Purchase Order File Update 

The purpose of this exercise is for you to use the RPG III J 
operation codes that support structured programming (DOWxx, 
IFxx, etc.) and to become familiar with the function and cod-
ing of those operation codes. 

You may use either the structured flowchart you developed in the 
Desk Exercise for Module 3 or the flowchart and HIPO charts 
given on the next two pages. 

1. Name your program POR1xx 

NOTE: Replace xx with your first and last initials. This is true 
throughout this course. Do not confuse this xx with the xx 
on the structured programming operation codes. 

2. The display file specifications are provided for you in the 
RPGSRC source file in the member POD010. See the screen 
layout and the data description specifications following the 
HIPO charts. Name your display file POD1xx. 

3. The Open Purchase Order file POLlTMxx you will update is a logi
cal file based on the two physical files POPSUMxx (summary 
records) and POPDTLxx (detail records). You will have your own 
set of files. 

4. See the data descriptions specifications for these files in this 
exercise. 

The field names you use are as follows: 
Purchase Order Number 
Item Number 
Quantity Delivered 
Quantity Received 
Quantity Ordered 
Date Received 
Status of Record 

PORNBR 
ITMNBR 
QTYDEL 
QTYREC 
QTYORD 
DATREC 
STATUS 

5. You will enter, compile and execute this program in Module 5. 

6. When you are finished coding, you may wish to review your 
program with a solution that the Administrator has. 

You will need file description and calculation specification cod
ing sheets for this exercise. Please ask your Administrator for 
these forms. 
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OPEN 
FILES 

DISPLAY 
PROMPT 

CLOSE 
FILES 

MODULE 3 DESK EXERCISE SOLUTION: 

SET OFF 
-NO-DETAIL

RECORD 
INDICATOR 

SETON NO
SUMMARY

RECORD 
INDICATOR 

T 

STRUCTURED FLOWCHART 

ACCESS 
SUMMARY 

RECORD 

DISPLAY 
PROMPT 

Note on the display file 
specifications the two 
no-recard-found indicators 
and their associated 
error messages. 

SET ON NO 
DETAIL
RECORD 

INDICATOR 

ACCESS 
DETAIL 

RECORD 

SETOFF 
NO-SUMMARY

RECORD 
INDICATOR 

MODIFY 
STATUS & 
DATREC 
FIELDS 

T 

UPDATE 
DETAIL 

RECORD 

ADD QTYDEL 
TO 

QTYREC 

Module 4 4-9 



DETAIL DIAGRAM 

OUTPUT PROCESS INPUT 

-1. DISPLAY PROMPT Joo.. 

2. IF NOT END OF JOB ~ 

~PROMPT ) I OPEN I :> 
.... 

A. READ ORDER DETAIL 

PURCHASE RECORD ~ 
ORDER FILE B. IF DETAIL RECORD NOT \ \ FOUND 

(1) READ SUMMARY RECORD 

(2) IF NEITHER SUMMARY 

NOR DETAIL RECORD IS I OPEN 
I 

FOUND, DISPLAY PURCHASE 
ORDER 

SUMMARY ERROR \ \ 

(3) IF SUMMARY RECORD 1\ 
FOUND NOT DETAIL, 

DISPLAY DETAIL ERROR 

C. IF DETAIL RECORD FOUND, 

UPDATE DETAIL 

3. DISPLAY PROMPT 

EXTENDED DESCRIPTION 

NOTE I REFERENCE 

DISPLAY PROMPT FOR INPUT DATA (PURCHASE ORDER NUMBER ITEM 
NUMBER, AND QUANTITY DELIVERED). 

IF END OF JOB, EXIT PROGRAM. 2 

READ ORDER DETAIL RECORD KEYED ON P.O. AND ITEM NUMBERS. 2.A 

IF DETAIL RECORD NOT FOUND, ACCESS SUMMARY RECORD KEYED ON 2.B.1 
P.O. NO. 

IF NEITHER DETAIL NOR SUMMARY, DISPLAY "INVALID PURCHASE ORDER 2.B.2 
NUMBER." 

IF SUMMARY NOT DETAIL, DISPLAY "INVALID ITEM NUMBER." 2.B.3 

IF DETAIL RECORD IS FOUND, UPDATE QTYREC FIELD WITH QTYDEL FIELD. 2.C 
IF QTYREC = QTYORD, UPDATE STATUS CODE WITH A "C" AND DATE RE-I 
CEIVED WITH TODAY'S DATE. : 

REDISPLAY PROMPT SCREEN. I 3 
L 
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FILES 

l. PROMPT DISPLA V - PURCHASE ORDER UPDATE 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

~ 12 
o 
II: 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Display Screen layout Sheet 

COLUMN 

1 10 I 11 20 I 21-30 ! 31-40 1 41-50 1 51-60 1 61-70 1 71-80 
1 " 4 7 a 1 2 4 7 1 4 7 1 7 1 4 7 01 4 7 1 2 4 7 1 4 7 

-'-_...L.-...l-_-' l~~.~ I I I ~. I 1 I I I 1 ..L.--. 

I I I 1 I 1 I I 
I 

I I I I 1 1 1 

~ ~, 1 I I I ..\. I 1 I I I I I 

f--"~....i 1 I I I I I I I I I I I I I 

~~,~-I.".~~ 1 I 1 ......J..,~~~~~~ I I I I 1 1 

~~J~.~J-....~~~.'J~~~ I , -f--.-.. L'_i. .. ,~~ L.~I I 1 I 

f-.-~~~~, I 1 ,l~~ I I I .i .i I I 

. ~~~~J~ .. ~. --L... , 160,0,0, I HO,R.,rr,II NG, " IrO'o~S ,XI X/ X,)(/I)(,X, I '~L+""""""~ I 1 1 

~ .. ,~...L, ,.,.~,_~~.L~, I I I I I ~I I I I I 1 1 

~.~I I jPLEA,SIE ,E,NTIE~, NSR,C,H AJ!Ill,~, EJ~ .. Ef:: .!..l!JiE,O, I I I I I 

I 1 1 1 1 I I , I , I , ,~~ I , , I I I 1 

,~~~ 1 I , , I I I I I I I I I I 1 1 

.. "" .. 1 ,~..l-~ IP,II,R,C,HIA,S,E, I IIIML~ ~M!.VTY. ~ I I I I I 

--""----'-----'-----'- 1 1 I , lOR, D,!,RI N.D,., I ,N1~"f9~RI P~~Ll~E,R E,D, I I , I ,~ I 1 

f-o., " I ~~ I 1 I I I , I~~L~ . .J-....u I I I 1 1 

-'- -'-'-----' l"~.~~~.......i.....~~ 1 ,X~X~!X~+ 'J.IX,X,i,X, I I X..x~ .i .i .i I 1 

• _0. I ,.j I 1~~~~4,~ I I I I I I I I 

~, I 1 I I I I I I I I I I I 1 1 

f-o." I , I~ I I I I 1 I I .J .1 .J .I I 1 

~ 1 1 irO EII10 rJI,~ 708'1 PRi51s C]f.]), }(E,y' 11 I 1 I I 1 

I 1 , I , I , I 1 , I , , I , I , 1 .1 .J .i 1 1 

I I I I I _1 .i .1 I I , , , , I I , .i I I 

f-.~' I , , , I , , 1 , I I , I , I I I , , I I I 1 I 

j 1 I , I , I I , I I , I , , I , I I .1 I I 
1-10 I 11-20 I 21-30 I 31-40 I 41-50 I 51-60 r 61-70 I 71-80 

1 2T 4 516171a 9 0 1 2 3 4 516 7 890 1 2 3 4 56 7 819 0 1 23456789 012345678901 2 45678901 2 3 4 5 7890 1 234567890 

:"EMBER: PODOI0 

1 ... ... 2 . .. ... 3 . .. . .. 4 . .. ... 5 . .. ... l> . .. . .. 7 . .. ... 8 

A REFCl\PPFREF' 
A CA01l 01 'E~D OF JOB' , 
A R PRCP'PT 
A 08 21'GOOO MORNING! TODAY IS' 
A 08 45DATE EOTCDECYI 
A 10 21'PLEASE ENTER l"1ERChANDI SE DELIVERED' 
A 13 21'PURCHASE ITEM QUANTITY' 
.\ 14 2l'ORDER NO. NUME'ER DELIVERED' 
A p()RNSR R I 16 22CHECI«(MEI CMP(NE 0' 
A 10 ERRMSG( 'INVALID PURCHASE ORDER + 
A NUMBER'I 
A IT~NBR R I 16 35CHECK(MEI CMP(NE 01 
A 20 ERR~SG('INVALIC ITE~ NU""~ER' I 
A fJTYCEL 5 01 16 48CHECK(MEI CMP(NE 01 
A 20 21 'TO END TrlF JOtl. PRESS CMO KEY 1 • ' 
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FILES 

DATA BASE 

PO/.... I7I1HI3 
SOURCE FILE: RPGSRC.GLCRPG MEMBER: POLITt-1 

SEQNBR* ••• .. . 1 ... ... 2 ... ... 3 . .. .. . 4 ... . .. 5 ... . .. 6 . . . ••• 7 ... 
100 A R ORO SUM PFILEIPOPSUMI 
200 A K PORNBR 
300 A R ORDOlL PFILEIPOPOfLl 
400 A K PORNBR 
500 A K IlMNBR 

PDPSLH-1 H8 

SOURCE FILE: RPGSRC.GLCRPG MEMBER: POPSU'I 

SEQNBR* ••• ... 1 ... . .. 2 . .. ... 3 . .. ... 4 . .. ... 5 . .. ... 6 ... . .. 1 . .. 
100 A REFIAPPFREFI 
200 A R ORDSUM TE Xl ( 'PO SUMMARY RECORD'I 
300 A PORNBR R 
400 A VNONBR R 
500 A VNONAM R 
600 A MERCH R 
700 A OAlORD R J 
BOO A VNDSLS R 
900 A VNOACO R 

1000 A VNDPHN R 
1100 A STATUS R 

DTL. 1-113 
SOURCE FILE: RPGSRC.GLCRPG MEMBER: PopDTL 

SEQNBR* ••• ... 1 ... . .. 2 ... ... 3 ... . .. 4 ... . .. 5 ... . .. b ... ••• 7 . .. 
100 A REFIAPPFREFI 
200 A R ORDOTL TEXTI'PO LI NE IT EM RECORO·' 
300 A PORNBR R 
400 A VNONBR R 
500 A ITMNBR R 
600 A ITHDSC R 
700 A QTYORD R 

800 A ITMCST R 
900 A IT MAMT R 

1000 A OEPTNO R 

1100 A CATNBR R 

1200 A OATREC R 
1300 A QTYREC R 
1400 A STATUS R 
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MODULE SUMMARY 

Module 4 discussed the RPG III operation codes for the struc
tured programming figures. You are now at the stage where 
you can begin to test your structured programming techniques. 

Flowcharting does add time to the design process, however the 
coded program should have fewer errors when tested. 

The total number of compilations should be reduced as a result 
of your taking the time to think through your program logic. 

Structured programming is a programmer's tool. Another tool 
available to you as a programmer is the RPG III compiler. 
Module 5 discusses the compiler options, the information on 
the compiler listing, and the System/38 Messages Guide. 

Module 4 4·13 
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Chapter 5. Module 5 - Program Compilation and Testing 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 5 discusses the information contained on the RPG III 
compiler listing, options available on the Control Language 
Create RPG Program (CRTRPGPGM) command, and the use of 
the System/38 Messages Guide. 

3 hours and 30 minutes 

Upon completion of this module, you should be able to: 

• Identify the sections of the compiler listing. 

• Use the listed information in debugging, if needed. 

• List two reasons why it would be necessary to reference the 
System/38 Messages Guide. 

• Compile, test, and debug RPG III programs. 
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TERMS 

These terms are described/defined within the module. J 
• Cross Reference Listing 

• Decimal Data Error 

• Level Checking 

• Generation Level 
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MACHINE EXERCISES INTRODUCTION 

The exercises used in this course are based on an Accounts 
Payable/Purchase Ordering application. This application con
tains realistic requirements that have been simplified - so that 
the exercises are practical and yet workable within the con
straints of this course. 

The following naming conventions are to be used in this course 
for your objects: 

For programs - AALSxx 

Where AA is the application 
Example: AP - Accounts Payable 

PO - Purchase Orders 
BI - Billing 

L is the source language 
Example: R - RPG III 

L - Control Language 
C - COBOL 
D - DFU 
Q - Query 

S is the program number. 
xx is your identification (first initial of your first and last 
names.) 

Example: APR4BT is Accounts Payable program number 4 
for student BT (Bill Tate) written in RPG III. 

For files - AATDDDxx 

Where AA is the application 
Example: PO - Purchase Orders 

SA - Sales Analysis 
IN - Inventory 

T is the file type 
Example: P - Physical Data Base File 

L - Logical Data Base File 
D - Display File 
W - Printer File 

DDD is the alphameric file name 
Example: SUM - Summary File 

DTL - Detail File 
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You may use the following objects in the GLCRPG library: 

APPFREF - Accounts Payable/Purchase Order field reference 
file 

APLDUE - Logical Open Vendor Invoice File - keyed on in-
voice number within due month/day within due year 

APPOPY - Open Vendor Invoice File - in arrival sequence 

POPSUM - Purchase Order Summary File - in arrival sequence 

POPDTL - Purchase Order Detail File - in arrival sequence 

POLlTM - Logical Purchase Order File - built over the two physi-
cal files POPSUM and POPDTL. The summary records 
(from POPSUM) are keyed on purchase order number 
and the detail records (from POPDTL) are keyed on 
item number within purchase order number. 

POLONO - Logical Purchase Order File - built over the two 
physical files POPSUM and POPDTL. The file has 
an access path keyed on purchase order number. 

RPGSRC - Source File - contains all of your source members 
for the machine exercises; each member will have 
the same name as the object you are creating. 

The library you will be working with is the GLCRPG library. 
Your source file is RPGSRC. 

Use APPFREF field reference file for field definitions. The field 
reference file is listed in Appendix A. 
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Other objects that you will be using in the machine exercises: 

• Job Description - GLCRPG 

• Output Queue - GLCOUTQ 

• Profile and Password - GLCRPG 

If you wish to know more about your field reference file, job 
description, and user profile, please look in Appendix A of 
this book. 
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Please note the following for all exercises: 

All objects are to be created in the GLCRPG library. All source 
members are to be created in RPGSRC source file of the 
GLCRPG library. 

You will get the Programmer Menu shown below when you 
sign on with the password GLCRPG to do your machine exer
cises. Note that all the entries described above are already on 
this menu and that you will be using the GLCRPG job descrip
tion for your batch jobs. 

PROGRAMMER MENU SYSTEM, ATLEDDEV 
SeLect one of the following: 

1. Design/execute DFU app (app), ,(options) 
2 .. Design/execute '1.uery app (app)" (opt ions) 
3. Create object object name, type, pgfll for CHD, (text) 
4. CaLL progTdm 
5. Execute command 
6. Submit Job 
7. DispLay submitte& Jobs 

program name 
cOIAflland 
(job name), (conuoand) 

8. Edit SDU1-ce (srcfobr), (type), (text) 
9. Design dispLay format <srcmbr) 

80. DispLay Menu (menu) 
90. Sign off (*NOlIST *lIST) 

Types' BAS, BASP, BSCF, CBl, Cl, ClP, CMD, CMNF, DFU, DSPF, IF, MXDF, PF, PLI, 
PRTF, QRY, RPG, RPT, TXT 

Option: __ Par~: __________ Type: ____ ParOl 2: _______________________ _ 
Comma nd: _____________________________ . ________________________________________ _ 

Text: ___________________________________________________ Log re~uests: *YES 
Src file' RPGSRC Src lib, GlCRPG Obj lib, GlCRPG Jobd' GlCRPG 
CF3-Command entry CF4-ProMpt (3,5 ~ 6 only) CF6-DSPMSG 
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After you have signed on, select option 5 and enter the following 
command: 

CALL RPGID 

The program RPGID presents a display for you to enter your first 
and last initials in order to uniquely identify your exercise material 
in the GLCRPG library. If the initials you enter are already being 
used, you will be asked to enter different identification. 

The program produces a report similar to the sample below. 

WELCOME TO THE SYSTEM/38 RPG I II AND STRUCTURED PROGRAMMING COURSE 

START OF MACHINE EXERCISES 

YOUR IDENTIFICATION IS: ~ 
3/17/83 

17:18:52 

Your compile listings and reports are printed on the work station 
printer in the Guided Learning Center. Please remove the report 
from the printer and give this report to your Administrator. 

A" references to the suffix xx in the Student Materials Book refer to 
your identification. 

Machine Exercise· Open Purchase Order File Update 

In this exercise you are to enter, compile and execute the Open 
Purchase Order File Update program you coded in Module 4. Be
fore you can compile your program, you must create the files used 
by your program. The first seven steps of the following instructions 
cover file creation. 

Please do not continue with this exercise until you have read and 
followed the instructions above. 

You may find it helpful to have the Source Entry Utility (SEU) Ref
erence Manual and User's Guide (SC21-7722) open to Chapter 5 
when you are instructed to use the Services display. Also, don't 
forget about the HELP key when you need more information 
about a display. 
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FILE NAME -
SOURCE FILE -
TYPE OF DATA -
OPTIONS -
AUTHORITY -
TEXT -
COMPILER -

SEQNBR 

100 
ZOO 
300 
400 
500 

•••• ••• 

A 
A 
A 
A 
A 

1 

1. On the Programmer Menu select option 8, enter the name 
PODlxx for your display file and DSPF for the type. You are cre- J' 
ating a new source member for your display file in the RPGSRC 
source file. 

2. When your empty source member is displayed, press Com-
, mand key 5 (CMD 5) to get the Services display of SEU. Now 

use Browse/Copy to copy all the data description specifications 
from the source member POD010 in the RPGSRC file into your 
member. 

After a successful copy, press CMD 5 to get to the Services dis
play. Exit the Services display by entering N after Browse/Copy. 
Exit SEU with CMD 1 and by selecting option 2 on the Exit dis
play. You may want to request a listing of your source 
member with the Exit display. 

3. Create your display file PODlxx in the GLCRPG library by se
lecting option 3 on the Programmer Menu. All the other infor
mation needed is already on the display. 

4. Next, you create your own set of data files for this exercise. To 
create your two physical files, POPSUMxx and POPDTLxx, 
select option 5 and enter the following command. Be sure to 
enter the ( ) and your initials with PARM. 

CALL LABl PARM(xx) 

5. Select option 8 to create a source member in the RPGSRC file 
for your logical file to be named POLlTMxx. Be sure to specify ,J" 
the type as LF. 

6. As you did in Item 2, use the Services display to copy all the 
data description specifications from the member POLlTM in 
the RPGSRC file into your member. After a successful copy, re
turn to the edit source display and modify the PFILE parame
ters by changing the POPSUM and POPDTL file names to your 
file names POPSUMxx and POPDTLxx. The following example 
shows the changes. 

POLITMWW.GLCRPG 
RPGSRC.GLCRPG 
.DATA 

TYPE OF FILE -
MEMBER -

LOGICAL 
POLITMWW 83/05/05 

.SRC .LIST 
*NORMAL 

IBM SYSTEM/38 DATA DESCRIPTION PROCESSOR 

••• . .. z ••• • •• 

DATA DESCRIPTION SOURCE Y"d 
. ~ourl 

3 •••••• 4 •••••• 5 ••• ~.6- •••••• 

R ORDSUM PFILECPOPSUMxx.GLCRPGI 
K PORNBR 
R ORDDlL PFILECPOPOTLxx.GLCRPGI 
K PORNBR 
K ITMNBR 

1 ••• 
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7. Exit SEU as you did in Item 2 and create your logical file 
POLlTMxx in the GLCRPG library by selecting option 3 on 
the Programming Menu. Get the listing for the file creation to 
be sure it was successfully created. 

8. Select option 8 on the Programmer Menu in order to enter 
your program POR 1 xx as a member in the source file 
RPGSRC. Be sure you enter your specifications in upper case 
because the RPG III compiler will not accept lower case 
specifications. When you have entered your program, exit 
SEU. Remember you can request a listing of your program 
from the Exit menu, which you may want to do in order to 
check your program before going on to the next step. 

9. Create your object program PORlxx in the GLCRPG library by 
selecting option 3 on the Programmer Menu. Be sure your pro
gram compiles successfully by checking the compiler listing and 
the messages (CF6-DSP MSG). Do not proceed until it does. 

10. Run your program by entering option 4 on the Programmer 
Menu. Enter the following receipts. Remember to press 
Field Exit after you enter each value to properly adjust the 
value in the field. 

Purchase 
Order No. 

400005 
400010 
400015 

Item 
Number 

50 
75 

275 

Quantity 

5 
500 

2 

In addition to the above entries, test your program's error logic 
by entering an invalid purchase order number of 999999 and 
then an invalid item number of 99999. 

The following are suggestions if your program does not run 
correctly. 

If your program seems to be in an endless loop, use the 
SYS REQ key, then press ENTER and cancel your job from 
the System Request display. 

Usually you can find and correct errors using your program 
listing. Sometimes, though, you may find it helpful to run 
your program in debug mode to locate a problem. If you do, 
you need to specify UPDPROD (YES) with the ENTDBG com
mand. For example: 

ENTDBG PGM (POR1xx) UPDPROD (*YES) 

ADDBKP STMT ( ) 

Also, be sure to execute the ENDDBG command after you 
finish testing your program. 

11. If you need fresh data in your files (you must have created the 
files as previously described), enter the following command: 

CALL RESTR1 PARM (xx) 
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12. After you have successfully run and exited your program, 
select option 5 and enter the following command: 

CALL LlST1 PARM (xx) 

The program LlST1 prints a formatted listing of your logical 
file POLlTMxx. Sample before and after formatted listings are 
shown below. 

BEFORE 

ExeRCISE I ( TEA""" ) 

vE t..OCR 
NU~BER 

VE"iDOR 
NA~.E 

ORDER 
A~CUNT 

STATUS ITE" I T EM 
OESCR [PTIC'J 

480001 La JOHN ". S""ITH f. SONS 500.00 

40000 C, 11 FETlNER f.FETlNER 11 o. 00 

400010 16 ~KAf\O X firER 350. 00 

40001'5 431 ~ARGARET HART INC. 121.00 

40':)020 ~C75 PETER VAN RCTH CORP. 169.50 

4/)U025 1314 PHCTO LABS HIe. 45.50 

AFTER 

ExERCISE 1 ( ffA'-1\Jjt/ ) 

NUIroI!B E R 

25 LI"'ED PAPER. 
150 BEAKERS 
315 ECGE~S 

415 RIBP.O"'S 

5C SPOOL 5 
lCO If>.VITATJOl\S 
2eo lACCt"RS 
4CO FIllS 

75 ?CTTl ES 
4'50 CANS 

115 CM.(P!':TS 
250 SPI~OlES 

215 "ClDS 

lCO DISPLAYS 
425 CABINETS 

5CO PICTURES 

VE~IDOR 

NAME 
ORDER 

~"'OU~T 

STATUS I fEr-' nUll 
[)ESC~IPTICr-. 

400001 10 JOHN "'. SI<IIIH [. SONS 

400005 11 FETlNER £FETlNfR 

400']1'] 16 3RAND X ':jEER 

400015 431 MARGARET HART INC. 

4D0020 5075 PETER VAN POTH CORP. 

4000 lS 7314 PHOTO LA8S [NC. 

500.00 

110.00 

350.00 

121.00 

169.'50 

45.50 

c 
c 
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2') LIr..oEU P,APE~ 

150 f'EAKERS 
315 ECGERS 
415 .IBP.O~S 

50 SFCGl S 
100 Ifl.VITATICfl.S 
leo LADDERS 
400 Fllc.S 

15 ~\C TTLE 5 
450 CA."!') 

115 CARPETS 
250 SPINOl'ES 
215 MelDS 

'leo DISPLAYS 
425 CABINETS 

scc PICTURES 

CLAI\TITY Ct..:ANTITY DATE 
CRCEREO RECEI~EC RECEI~EC 

25 
ICC 

lC 
ICG 

10 
15 

seQ 
25 

13 

lC 
ICC 

15 

1l 

C/CO/CC 
ClCO/CC 
~Jl5/8C 

2/2b19C 

2IC?/W,( 
2/11/"1C 
2/24/dC 
2/16/:J( 

C/C(;/QC 
ClCO/OC 

2/22/.'1( 

2/17/9C 
CICOICC 

1/23/~C 
C/CC/CC 

:JUA."TITY C:Ut.·~TITY CAlF 
C~CE~E:C REC':IVEC RECEIVEr 

Z') 
100 

lO 
lOG 

10 
15 

500 , , 

13 

'30 
ICC 

• 1C 15 

• 50C • 

• 
13 

C/(O/G( 
C/CO/CC 
~/15/ec 

2/26/ec 

21C5/a~ 

't./12/ac 
2/ 241 dC 
2/16/~C 

21(5/'3) 
CICel/OC 

Z/22/8C 
IIP/dC 
2/e5/e3 

L/23/Q;t: 
C/CO/CC 

21C513C 

J 



When you have completed the Open Purchase Order Update 
machine exercise, return to Module Text 5 to continue the 
course. 
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Progress Check: Unit 2 

Record your answers in the space provided. 

1. What information does the Cross-Reference listing provide? 

2. How can you change the terminal severity level of a program? 

3. List the reasons why it would be necessary to reference 
the System/38 Messages Guide? 
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NOTES 
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Coding Exercise - Open Purchase Order File Maintenance 

The purpose of this exercise is for you to use the RPG III file proc
essing operation codes WRITE, DELET and UPDAT. You are to use 
structured programming to implement your program logic. 

This exercise is an Open Purchase Order File Maintenance pro
gram. In Machine Exercise 1 you updated the open purchase or
ders with the quantity received. Now you are to maintain that file: 
1) by adding a new item to an existing purchase order, 2) by delet
ing an item from a purchase order, or 3) by modifying the quantity 
ordered of an item in a purchase order. You use the same data 
base files used in the file update exercise. 

You will find documentation (flowchart, screen layout, display DDS 
coding) on the following pages of the exercise. 

1. Develop your program logic using the supplied structured pro
gramming flowchart. 

2. The main functions of the maintenance program are to process 
the three types of transaction. 

A. To add a new item record: 

The purchase order number, the item number, and the quan
tity are to be entered. Check to make sure the record does 
not already exist before it is added to the purchase order. If 
the record is found, display error message: CANNOT ADD - .J. 
ITEM ALREADY EXISTS IN PURCHASE ORDER. 

NOTES: Normally a maintenance program would also refer
ence an Item Master file for editing functions. To minimize 
coding, this function has been omitted as well as the 
requirement to include master file information in a new 
item record. 

Remember to put an A in position 66 of the File Description 
Specifications to allow you to add records to an existing file. 
See Position 66 in Chapter 4 of the RPG III Reference Manual 
and Programmers Guide (SC21-7725) for information on 
this entry. 

5-14 IBM System/38 RPG III and Structured Programming 



B. To delete an item record: 

Only the purchase order number and the item number need 
be entered. Verify that the record exists before attempting 
to delete it. If it does not exist, display error message: 
ITEM# OR P.O.# NOT FOUND. 

C. To modify an item record: 

The purchase order number, the item number and the quan
tity are to be entered. To simplify editing, assume that the 
quantity keyed will not be zero. The new quantity is to re
place the quantity ordered (QTYORD) currently in the item 
record. Verify that the record exists. If the record does not 
exist, display error message: ITEM# or P.O.# NOT FOUND. 

3. Test your logic by checking your program against the structured 
flowchart. 

When you are done with the coding, ask your Adminis
trator for Open Purchase Order File Maintenance coding 
solution in order to check your coding. 

When you are ready, do the Open Purchase Order File 
Maintenance machine exercise that follows. 
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OPEN PURCHASE ORDER FILE MAINTENANCE FLOWCHART (Part 1) 

OPEN 
FILES 

DISPLAY 
PROMPT 

CLOSE 
FILES 

T 

ADD 

ADD NEW 
RECORD 
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DISPLAY 
PROMPT 

OPTION 

MOVE 
NEWOTYTO 

OTYORD 

ACCESS 
DETAIL 

RECORD 

SET OFF 
ERROR 

INDICATOR 

CHANGE 

UPDATE 
RECORD 
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OPEN PURCHASE ORDER FILE MAINTENANCE FLOWCHART (Part 2) 

SET ON 
ERROR IND 

*IN20 

r---
I SET ON I 

I ERROR IND I 
I *IN10 I 
I I .. _-- --_ .. 

DELETE 

WRITE 
RECORD 

SET OFF 
ERROR 

INDICATOR 
*IN10 

DELETE 
RECORD 

CHANGE 

r -- - -., 
I SETON 

I 
I I 
I ERROR IND I 

I *IN10 I 

--- ---I 

UPDATE 
RECORD 
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01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

'S: 12 
o 
a: 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

SCREEN LAYOUT 

Display Screen Layout Sheet 

I'/tO/fPT SGlUEN - PURc.HASE ORDER. MAINT~NllAl&t= COLUMN 

1-10 I 11-20 I 21-30 L 31 -40 L 41 -50 I 51 -60 1 61-70 1 71-80 
1 2 4 51617 8 9 0 1 23 4 ~17 4 7 1 234 7 0,1 2 4 7 8 9 1 2 345 789 0 1 13'4 7 1 4 5 7890 

~~ 1 I I I I· I 1 I I L I 4 I 

~ I 1 I I O,PE,IJ] PVRCIHE~ IORDER I FILEj MAl ~ITE1JANIC,~ 
~, , ~ I 1 1 

L _ L~~ __ " 1-" I I I 1 ~_~_~ .~~---L..~ I 1 ,~ ~ I 
~ 

, -,-----'- , 1 

~ 
1'lIA,lNTEINA,N.C.~ , I I I I I 1 I I L I I.,~ 

~J ,~O[N.T,I,O!§. L..J--l I 1 ,~~~ '~-~'-f-.- I I I I I 

~, ~~~~ ~_L, ~~c..L, ,~ I I I I ~ 1 ~I , 
" ,,-L~, ,-~~~ 

-----" --,_J I I~,~, A-.-~ ,A/( IITE,~, __ JJE,N,J:E4 ,P~~·tt, .11Jfl~ L!>L QTY)I ~ I 1 1 

~, J I J , ~.P.ELIE,TE, ,AIN ~TEt1 ,(E~TE~ '~"o. "*"'1 fJE;11 #) 
I~L I I .~ 

,.31', ,HODII,F,Y :~NTI.TY 10 N.,Oltfil.fJ. l£lf(T,t:R. IP.q.~, IrS'" *' IQTY) 1 • .1,_--' ,~, j , _~CJ_L ", 
,-~-,-~ ~L~ I I j I Li. I '~.'L ,L ,~~~J 1 I 

r-'~~-.~~ I 1 ~~~, I ' ~ ,--J--.-~, I ,_~~L, I I 

LL~~ I ~, I I , , I 1 " I" I ,~ I I I I I 

, " ,-~l., '" -~-~~ L ~ rJ PTII,O,N, I 'p. 0 .rtF , '~IITI,H~ LIQ2Y~ ~ c , I ,~_L."-" I , I .~ 1 

, " 1. •. " .' <--1--, ,~I L. , ,.2) .'--' IX x,X,X,:{+lC~~ I ,x XX,tIX Xlt},X,X I I '~L' ..L~_ 1 

i--' ,L ~.~~Lt~~ I ,~-" .~ I~ ,~ '~4 ~ ~~~ ,+---. ~.~, -,+~, .1 J I 

-'--__ J. ""'------' j L~~~'.~' TID, EN])' .T.H.E, i 08", n~,£,s,sl f:!iE .. JK,~Y, ,14 I ~ I 1 I 

,~~~" ~-, i_L --' L. , , ,j ~l.~ ~ ~LLL~' .. I I I I I 1 '-~ , , 1 

., '_-,---.J I 1 I .TID ,E.,t~7iER ,A, IT,R,A,N,SIAC TI.oI~' .f ~~s S, ,E,N,T,t,R, I , , , I I , , ' I 

f-L~' I 1 ' " l I I I , I , I I , , I -'-----.L.......L.J-I I 1 j I 

1 1 I I I I I I I 1 I I~ 1 1 
I 

~, I 1 I 1 I 1 I I ...J.," I ~4-c-' I I 1 

1 , 1 L I I I I L_, ~, I J~,~~, ~,~~ I I I 

~L,L, 1 , ~--~ ~I 1 I I I 1 I 1 I 1 1 

EKROIR. ,M,E,S~,A,G,ESI , , I L' I I ~ I , I I , I I I I I 

1-10 I 11-20 l 21 -30 I 31 -40 I 41-50 I 51-60 I 61-70 I 71-80 
W£l3 4 51617 8 9 0 1 2345678901 2345678901 2345678901 2 3 4 5l6T7TBT9T0 1 2345678901 2345678901 234567890 
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SEONBR* ••• 

100 A 
200 A 
300 A 
400 A 
500 A 
baa A 
100 A 
800 A 
900 A 

1000 A 
1100 A 
1200 A 
1300 A 
1400 A 
1500 A 
IbOO A 
1100 A 
1800 /I, 
1900 A 
2000 A 
2100 A 
2200 A 
2300 A 
2400 A 
2500 A 

DATA DESCRIPTION SPECIFICATIONS 

MEMBER: PODUPDT 

1 •••••• 2 •••••• 3 •••••• 4 5 •••••• 6 •••••• 7 •••••• 6 

R PROMPT 

OPT! ON 1 01 
PORNBR R I 

10 
20 

ITMNBR R I 
NEWQTY 5 01 

REFIAPPFREFI 
CAOIIOI 'END OF JOB'I 
BLINK 

2 22'OPEN PURCHASE ORDER FILE MAINTENAN+ 
·CE' 

4 10'MAINTENANCE' 
5 10'CODE OPTIONS' 
1 15'1. ADD /IN ITEM IENTER P.O.:. ITEM + 

II. CTY" 
8 15'2. DELETE AN ITEM IENTER P.O.:. + 

ITEM II" 
9 15'3. MODIFY A QUANTITY ORDERED + 

IENTER P.O.~. ITEM ~. QTYI' 
13 13'OPTION P.O.~ ITEM # CTY' 

DSPATRIHI' 
14 lSVALUESll 2 3' 
14 21CHECKIME' 

14 31 
14 41 

ERRMSGI'ITEM ~ OR P.O.~ NOT FOUND" 
ERRMSGI'CAN NOT ADD - ITEM ALREADY + 
EXISTS IN PURCHASE ORDER" 

17 lS'TO END THE JOB, PRESS (MO KEY I.' 
19 lS'TO ENTER A TRANSACTION, PRESS. 

ENTER' 
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Machine Exercise - Open Purchase Order File Maintenance 

Sign on by entering the password GLCRPG. 

This exercise provides practice in entering, compiling and run
ning the Open Purchase Order File Maintenance program you 
just coded in this module. 

Please read all instructions before doing them. In following the 
instructions you may find it helpful to refer to the more detailed 
instructions of the machine exercise of Module 4. 

1. Select option 8, enter the name PODUPDxx and the type 
DSPF for your display file. 

2. Copy all of the data description specification statements from 
the member PODUPDT in the RPGSRC file into your member. 
These are the only statements you need to create your display 
file. 

3. Select option 3 to create the display file PODUPDxx in the 
GLCRPG library. 

4. You will use the same data base files (POLlTMxx, POPSUMxx, 
POPDTLxx) for this exercise that were used in Machine 
Exercise 1. 

Restore these files to their original state by selecting option 5 and 
entering the command: 

CALL RESTR1 PARM(xx) 
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PO 1J[r>iDO~ 

NU~BfR I'\Ufo!e.E~ 

400001 10 

40C0C., II 

40001:] l', 

400015 431 

40')020 507:-

400025 13 7 4 

,.'\ 
>9'" ,'I '1 

VEN'JCR 
NAME 

JOHN ". S~ITH t 

FETlNt:R HEllNER 

'\R AND X bE'::R 

5. Create a source member in the RPGSRC file by the name 
POR2xx, and enter your program. 

6: Create your object program in the GLCRPG library using the 
name POR2xx. Before proceeding be sure your program com
piled successfully. 

7. Before executing your program, see the "BEFORE" listing. 

BEFORE EXECUTING POR2xx 

f'(!:RCISE TEA"I· .. ~~ 

ORDER STATUS ITE. ITE~ CIJA~TITY C~Af'H IlV DHE 
Af'lOUI\IT "'U~l:!ER DESCRIPTIC'~ CRCEREC RECEIVEe RECEY\lEC 

SONS 500.00 
25 ll'EO P,A PER 25 C/eO/cc 

150 3EAKERS ICC C/CO/CC 
375 ,CGERS 30 30 3/15/8C 
475 R r:':w~s leu ICC 2/26/8C 

llC. DC 
50 SP(ClS lC 21C2/8C 

lOC IfIIVIT.ATICf\S l5 15 2112/3C 
2 CO LAODfRS 2124/8C 
400 FILE 5 21 l6teC 

350.00 
75 ,,(TILES 'Scc ClCO/CC 

45C (ANS 25 ClCO/CC 

~ARGAf<ET HAKT I1,C. 121.CO 

PETER 'l/A,~ ROTH 

PHOT~ lA~S I \je. 

175 CARPETS 2122/9C 
250 SPH.~lES 2117/BC 
275 ~CLDS C/COICC 

CORP. l·..,9.50 
3CC DISPLAYS 1/23/;0, 
425 CAaI ·H: TS C/eC/ec 

45.50 
SCO PICTdPf::S 13 13 21C5/9( 

8. Execute your program by selecting option 4 on the Programmer 
Menu. Enter the following maintenance transactions: 

(NOTE: When testing error conditions do not attempt to correct 
the data by entering it as a transaction.) 

Maintenance Purchase Item 
Code Order No. Number Quantity 

1 400001 100 50 
2 400001 25 
3 400001 150 150 
1 400001 375 10 

ERROR-ALREADY EXISTS 
2 400001 99999 

ERROR-NOT FOUND 
3 400001 99999 10 

ERROR-NOT FOUND 
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PO vf.:t>.IOQ~ 

NU~I3ER ~u"'e~i( 

400001 10 

400005 II 

40UOIO , 16 

4Don ~ 431 

4UOOZO 5015 

40eozs 1314 

VENDOR 
NAME 

JOHN ~. $foI I TH & 

FEr lNER tFcTlNfR 

~RA""O X eEE'R 

9. Enter the command: 

CALL LlST2 PARM(xx) 

and compare your listing to the "AFTER" listing. Your 
listing should reflect the maintenance transactions entered. 

AFTER EXECUTING POR2xx 

EXEQClSE Z TFAM,",w 

ORDER S TAruS I TE~ I TE ~ CIJAf>.TITV CUAr-TITY C.TE 
A,MOUI\T NU~SER O!:SCRIPTIC4 (RCHEC 'RECEIvEC R€CElvfC 

25 Deleted 
SONS ~OO.OO 

lCO New Record SG C/CO/CC 
1~0 BEAKERS Change • 150 CICOIOO 

( 315 ECGER$ 30 ~O 3/15/8C 
( 415 RI?2t)~S lCO ICC 21Z6/8C 

llO.OO 
50 SPC(L S 10 21(21 ~C 

( ICO I~VITATI"S 15 15 2/12I3C 
C ZOO LADDERS t t ZIZ4/ac 
C 400 FILES 9 211612C 

350.00 
15 ~CTTlES 5CO CI (O/CC 

45C (ANS 2S CICOlce 

!'1ARGAR ET t-'AR T INC. IZI. CO 
C 115 CARPETS Z/22/8C 
C Z 50 SPINULES 211118C 

215 "CLOS :/CO/O: 

PETE' VAN ROTH CCRP. 169.50 

P"'OTO L.ABS INC. 

3CO DISPLAYS 1/23/1C 
4Z5 CADI NETS CICCICC 

45.50 
500 PIC TUPES 13 13 2/CS/eC 

10. If you need fresh data in your files, enter the command: 

CALL RESTR1 PARM(xx) 

When you have completed the Open Purchase Order File Mainte
nance exercise, return to Module Text 5 to continue the course. 
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MODULE SUMMARY 

You have discovered that computer programs can be written 
with a high degree of structure, which permits them to be 
more easily understood for testing, maintenance, and modifica
tion. Also with structured programming, you have found con
trol branching is entirely standardized so that code can be 
read from top to bottom, without having to trace the branching 
logic as is typical without structured code. 

You may have the requirement to write a program to perform 
a function useful to many programs in an application. This 
type of function is a candidate for a subprogram. Module 6 dis
cusses how subprograms are coded and executed on the 
System/38. 
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MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Chapter 6. Module 6 - Subprograms 

Module 6 discusses subprograms and coding for sending and 
receiving parameters in RPG III programs. 

2 hours 

Upon completion of this module, you should be able to: 

• Code an RPG III program using instructions to pass parame
ters to a subprogram . 

• Code an RPG III subprogram using instructions to receive pa
rameters from a mainline program. 
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TERMS 

These terms are described/defined within the module. 

• PLiST 
J 

• PARM 

• CALL 

• RETRN 

• FREE 

J 
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Coding Exercise - Subprograms 

The purpose of this exercise is for you to use the operation codes to 
execute subroutines and transfer control to another program. You 
are to use the CASxx, CALL, PARM and PUST operations and struc
tured programming in your program logic. 

This exercise is an extension of the previous machine exercise 
where you maintained the Open Purchase Order file. Now you are 
required to delete an entire purchase order from the file. This re
quires modifying your file maintenance program POR2xx to call a 
new program to be named PORSxx, which will delete an entire 
purchase order. 

You will find documentation (flowchart, screen layout, display DDS 
coding) on the following pages for use in coding the exercise. 

1. Using structured programming, modify your program logic for 
POR2xx by adding the option to delete a purchase order. The 
other maintenance functions remain the same as in the file 
maintenance exercise. Name the modified program POR3xx. 

2. Develop your program logic for PORSxx using the supplied 
structured programming flowchart. 

The function of this new program is to delete both the summary 
and item records of a purchase order. If the purchase order 
number entered for deletion does not exist, this program is to 
pass an error condition back to the main program. 

The display layout is included on the following pages. The new 
delete function added to the display is shown boxed on the dis
play layout. 
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The new delete function has been added to the display file 
source specifications for you. The complete display file specifi
cations are located in the source member PODDELT and are 
included in the documentation. 

3. Code a new program to delete an entire purchase order and 
name it PORSxx. This program receives the purchase order 
number (PORNBR) from POR3xx. If PORNBR is invalid, the 
program is to return to POR3xx with an error indicator on. If 
PORNBR is valid, the program deletes the entire purchase 
order and then returns to POR3xx. 

The program PORSxx is to access the Purchase Order logical 
file POLONOxx which is built over two physical files POPSUM 
and POPDTL. The logical file has an access path keyed on pur
chase order number. The data description specifications are in
cluded in the documentation. 

4. Test your logic by checking the flowchart with your program. 

When you are done with the coding, ask your Administra
tor for the coding solutions. 

When you are ready, do the Subprogram machine exer
cise that follows. 
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SUBPROGRAM EXERCISE 
SYSTEM FLOWCHART 

POR3xx ..... -- ...... 

...... 

Main 
Program 

" - - _ ......... - ~--, 
----~ 

POPDTLxx 

I 
I 
I 
I L.... _________ .J 

PORSxx 
Subprogram 
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OPEN 
FILES 

DISPLAY 
PROMPT 

CLOSE 
FILES 

T 

CALLING PROGRAM - POR3xx 
FLOWCHART (Part 1) 

DISPLAY 
PROMPT 

OPTION 

MOVE 
NEWOTYTO 

OTYORD 

ACCESS 
DETAIL 
RECORD 

SET OFF 
ERROR 
INDICATOR 
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SETON 
ERROR IND 

*IN20 

r---- --- ..... 
I I 
I SET ON I 
I ERROR IND I 
I *IN10 I L.____ _ ___ oJ 

T 

T 

CALLING PROGRAM - POR3xx 
FLOWCHART (Part 2) 

WRITE 
RECORD 

SET OFF 
ERROR 
INDICATOR 

*IN10 

DELETE 
RECORD 

r---- ---., 
: SET ON I 
I ERROR IND i 
l *IN10 i 
~ ____ ____ J 

F T 

CALL 
PORSxx 

UPDATE 
RECORD 
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SCREEN LAYOUT 

I'ROlfPT S'ItS~N -I'URGHASC ()Rf}~R. MAINTeNAN&~ COLUMN 

1-10 I 11-20 J 21-30 I 31-40 I 41-50 1 51-60 1 61-70 I 71-80 
7 1 7 1 7 1 4 1 4 7 7 0 

011~~~I~~~I~~~I~~+1~~~I~~1~~wl~~~~~~~I~~+I~~~~~~~I~~~~~~~ 1 

02 I I I lOpe,. PVRCIItASe. 10 RD£IC I F rLE: If Al NITENA.N,'E I I I I 

03 
I 1 I, I I I I I I I I I I I 

04 L 1'IJAl"TEN.ANC~ I I Ij I I I 1 
05 

I CIOOE .OP.TID.NiS I I I I I I I 1 I ~f--o--"I~-'-.....-~'-l I 

06 
I I I I I I I I I I I I I 1 I 

07 
1 

I 

I I ~,A,D,~ Nt, .IITf:11 '(If,~TE,RI ,P'.,o"Itt.J , .r.~£:'" ,~'I ,Q.TY) I ' , , , I , , , , 1 ' , , , L 

08 ", I, I ' , , .21" p,f,l"IE.T.f. ,Af', .I.TEfI, ,(E~T.E.I( ,,,.,O·'~'I ,17J'1 ,")' , I, ' , , , I ' , , , 1 ' , , , I 

I I 31. /'I.O,I),IFY.A ,Q~A.NnTv. IOR.Op/llE.fJ. .fFtN.TER. IP O. ft., ITe,1f tt-, ;QTJ) I 09 

10 

11 

3= 12 
o 
a: 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

I 

I 

I I L I I I 1 I J .J-...-.-, I I, , , 1 " 1" I 

I I I I I I I I I I I I I I I 

I 

I 

.... 1 .... 1 , .. 1 , p,f,r'lO!l. ,It.,o' '1/1., , 11,",1f 1* IQTY I I I I I 

I , , , , I ' , , , 1 ",XI"" Ix,~,t,x'~llC, 1 ,X,XXXIX, , , ,J(ltU)( L I I I I 

I 1 .. 1 .. 1 .. ,1 .... 1 I , .. / .. "1 .... 1,, .. 1 I I I I 

I , , , , 1 ' , , ,I "liO, ,~N.zt TH,E, IJOB , IPRESSl CoHO IK6Y 11 I I I 1 1 

I 1 .... 1 .. ,1 .... 1, I I I I I I I I I I 

I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

J I j I I I I I I, .. I .. , I "I, I 

I .. , 1 .... 1, I I I I I I I I I I I I 

24 ~liltfJlR MESj$,AG ~~ , I , , , , I ' , , , I , , , , I ' , , I , , , , I ' , , , I , ,j I 

1-10 I 11-20 I 21-30 I 31-40 I 41-50 I 51-60 I 61-70 T 71-80 
1 4 7 12345678901234 7 1234578 01234567890123456789012345678901234567890 

6-8 IBM System/38 RPG III and Structured Programming 

J 



DATA DESCRIPTION SPECIFICATIONS 

L 
MEMBER: PODOEL T 

SEQN9R* ••• 1 ... ... 2 . .. ... 3 . .. ... 4 .•. . .. 5 ... . .. 6 ... . .. 1 . .. . .. 8 

100 A REFCAPPF~EF) 

200 A CAOl(Ol 'END OF JOB' I 
300 A R PROMPT E!L III.K 
400 A 2- 22'OPEN PURCHASE OR'JER FILE ~AINTENAN+ 
">00 A CEo 
600 A 4 10'MAINTENAf\jCE' 
7 C') A 5 10'COOE OPTIONS' 
'300 A 7 15'1. AOD AN ITE~ (ENTER P.O. ::. ITEM + 
"DO A II or, QTY)' 

1000 A 8 15'2. DELETE AN ITEM (ENTER P.O.::' + 
1100 A ITEM :: .. 
1200 A 9 15'3. /AOO 1 FY A QUANT ITY ORDERED + 
no') A (ENTER P.O. ::. ITE,-~ " or. OTY) , 
1400 A 10 15'4. DELETE A 1\1 ENT! RE PURCHA SE + 
1500 A OR.OER ( E!'HER p.a.:~)' 

1600 A 13 13'OPTION P.O.:: ITE~ " (;;TY' or 

1100 A DSPATRIHI) 
1800 A OPTION 1 01 14 ISVALUESll 2 3 4 I 
1900 A PORNBR R I 14 ZlCHECK (ME) 
2000 A 10 E~Rr~SGI 'ITEM :: OR P. oJ.:: NO T FGUII.O' I 
Zl 0') A 20 ERRMSG ( 'CAN !\lOT ADD - ITEM ALREADY + 

2200 A EXiSTS IN PURCHASE ORDER') 
2100 A ITMNBR R I 14 31 
2400 A NE\ojCTY 5 01 14 41 
2500 A 17 15'TO END THE JOB. PRE SS CMO KEY 1. ' 

~ 
21,00 A 19 lS'TO ENTER A TRANSACTION. PRESS + 
2100 A EI\iTER' 
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---------- -------

CALLED PROGRAM - PORSxx 
FLOWCHART 

F 

r---- ----, 
, SET ON I 
I ERROR I 

: INDICATOR i 
L _______ ..J 

SET UP 
PLiST 
ENTRY 

DELETE 
SUMMARY 
RECORD 

SET ON LR 
INDICATOR 
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READ EQUAL 
DETAIL 
RECORD 

DELEiE 
DETAIL 
RECORD 
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DATA BASE FILES FOR SUBPROGRAM PORSxx 

SOURCE FILE: RPGSRC .GLCRPG MEMBER: POLONO 

SEQNBR.e< ••• ... 1 ... ... 2 . .. ... 3 . .. ... 4 ... ... 5 . .. . .. b ... ••• 7 . .. 
100 A R OROSUM PFILECPOPSUM) 
200 A K PORNBR 
300 A R OROOlL PFILE(POPOTL) 
400 A K PORNBR 

SOURCE FILE: RPGSRC.GLCRPG MEMBER: POPSU~ 

SEQNBR:O: ••• ... 1 ... ... 2 . .. . .. 3 . .. . .. 4 ... ... 5 ... .. . 6 . .. . .. 7 . .. 
100 A REF(APPFREF ) 
200 A R OROSUM TE XT C 'PO SUMMARY RECORD' ) 
300 A PORNBR R 
400 A VNCNBR R 
500 A VNONAM R 
600 A MERCH R 
700 A OATORD R 
800 A 'INOSLS R 
900 A 'INOACO R 

1000 A VNOPHN R 
1100 A STATUS R 

SOURCE FILE: RPGSRC.GLCRPG MEMBER: POPOTL 

SEQNBR* ••• .. . 1 ... ... 2 ... ... 3 ... . .. 4 ... . .. 5 ... ... 6 ... ••• 1 ... 
100 A REF (APPFREF) 
200 A R OROOTL TEXTC'PO LI NE IT EM RECORD' ) 
300 A PORNBR R 
400 A 'INONBR R 
SOD A ITMNBR R 
600 A In-esc R 
100 A QTYCRO R 
BOO A ITMC ST R 
900 A IT MAMT R 

1000 A OEPTNO R 

1100 A CATNBR R 
l2QO A DATREC R 
1300 A OTYREC R 
1400 A STATUS R 
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Machine Exercise - Subprograms 

Sign on by entering the password GLCRPG. 

This exercise provides practice in entering, compiling and test
ing the Open Purchase Order File Maintenance program which 
you previously coded in this module. 

Please read all instructions before you start to do them. 
To avoid major problems in doing this exercise be sure 
you perform all steps in sequence. The EXERCISE in mod
ule 5 MUST be completed successfully. 

/ 1. Use option 8 to create a source member for your display 
file. Name the source member PODDELxx. (Substitute your 
first and last initials for xx.) 

/ 
2. Using Browse/Copy on the Services display, copy all of the 

data description specifications from PODDEL T into your 
source member. 

3. Select option 3 and create your new display file PODDELxx in 
the GLCRPG library. 
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4. You will use the same set of data base files (POLlTMxx, POP
SUMxx, POPDTLxx) as you did in the previous machine 
exercises. 

5. To obtain a fresh set of files, enter the command: 

CALL LAB3 PARM(xx) 

6. Create a source member in the RPGSRC file by the name of 
POR3xx, and using Browse/Copy in the Services display, copy 
your source code from POR2xx into this new member. 

7. Add the code for the new delete function to POR3xx and change 
the file name for the work station from PODUPDxx to POD
DELxx. When option 4 is selected on the display, POR3xx is to 
call your subprogram PORSxx and specify the purchase order 
number (PORNBR) and an indicator (*INxx) as parameters. The 
indicator is to be set to true (T) when the purchase order num
ber is invalid. 

8. Create your object program POR3xx in the GLCRPG library. 

9. Create a source member for a logical file in the RPGSRC file and 
call it POLONOxx. 

10. Copy all the data description statements from the member 
POLONO into POLONOxx. Modify the PFILE parameters by 
changing POPSUM and POPDTL to your file names 
POPSUMxx and POPDTLxx. 

11. Create your logical file POLONOxx in the GLCRPG library. 

12. Create a source member in the RPGSRC file by the name of 
PORSxx and enter your program. 

13. Create your object program PORSxx in the GLCRPG library. 
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p~ VENDQ~ 

NU~~ER NUfo1BER 

40)001 10 

400005 !l 

40,)OlCl 16 

400015 431 

400020 5C75 

400025 1374 

14. Before executing your program, see the BEFORE listing: 

BEFORE EXECUTING POR3xx 

E XE RCI SE 3 TEAMwlol 

VENDOR ORDER 5 Til TU S ITE'" ITEM QUAr--T ITY ~lJANT ITY CATE 
I\IA~E A,.,OUNT NUM3fR DESCRIPTIC" CReER EC RECEIVEC RECEIVEC 

JOHN •• SMITH ~ SONS 500 .00 
25 LINED PAPER 25 O/CC/CC 

150 BEAKERS ICC C/CO/CC 
C 375 EOGERS 30 30 Y15/8C 
C 475 RleBO~S 100 ICO 2/26/8C 

FETlNER &FETlNER !l0.00 
50 SPOOLS 10 5 2/C2/SC 

1 CO I~VITATIC'S 15 15 2/12/50 
2CO LAcnoRS 6 6 2/24/lC 
4CO FILES e 8 Z/I6/ec 

BRAND , P·EER 35C.CC 
75 f'CTTLf5 "iGO Clec/c: 

450 CANS 25 ClCO/OC 

MA~GARET HART INC. 121.00 

PETt::;{ VAN ROTH 

PHOTO LABS INC. 

175 CARPFTi 2/22/r3C 
250 SP I, .... OLES 2/17/~C 
27, MCLDS C/CC/OC 

CCRP. 169.5C 
lCC DISPLAYS !l23/5C 
425 CABINETS c/conc 

45.50 
C SOC PICTUR!:S !3 10 UC5/BC 

15. Execute your programs by calling POR3xx and entering these 
transactions: 

Maintenance Purchase Item 
Code Order No. Number Quantity 

1 400001 100 50 
2 400001 25 
3 400001 150 150 
4 400015 
4 400016 ERROR-NOT FOUND 
4 400010 

16. If you have problems and need a fresh set of data in your files, 
enter the command: 

CALL RESTR3 PARM(xx) 
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PO VE~CGR 
NUMBER ~U"eER 

~OOOOI 10 

400005 11 

400020 5015 

400025 1314 

VENDOR 
NAME 

JOHN ~. S,..I TH t: 

FEllNER &fETlNER 

17. When you are finished entering the transactions, enter the 
command: 

CALL L1ST3 PARM(xx) 

and compare your listing to the following listing. Your listing 
should reflect the maintenance transactions entered. 

AFTER EXECUTING POR3xx 

EXERCISE 3 TEAMWW 

ORDER STATUS ITEM ITEM QUANTITY QLANTl Tv O,1.TE 
A"CUNT NU~eER OESCRIPTIO~ CRCEREC RECElVEC RECEI'EC 

SONS 500.00 
lCO 5C CICOIOO 
150 BEAKERS 150 C/CO/CC 

C 375 ECGERS 30 30 3115/BC 
C 475 RI8BO~S 100 lee 2126/~C 

11 O. 00 
50 SPOOL S 10 2/C2I8C 

100 IWITATIO~S 15 15 2/ lU9C 
2 CO L.AOCERS 6 2/24/BC 
4CO fILES 2/ 16/8( 

PETER VA~ ROTH CORP. 1&<;1.50 

PHCTe LABS I~C. 

3 Co JISPLAVS l/23/"'C 
425 CABINETS C Ico/ee 

45.5C 
500 PIC TURES 13 II 21C 51 Be 

When you have completed the Subprogram machine exercise, 
return to Module Text 6 to continue the course. 
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NOTES 

0A0. udA1l d LA Lt4int £ nzaauj ;a~ ~ dtL 
o/ft;c~ 

J,L,tum ~eGJll ~ ~ C/lLL ,. ~ErJ(A1 
,!uk. f~ tAffedwre. 

i!::t:::ZC!~~:;~~ 
4M~~.~:;:; ::t;::1:t 1~7::;;~ J 
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MODULE SUMMARY 

Subprograms are programs that are invoked by other programs. 
In the calling program, there are several ways to name the sub
program or pass the parameters. The most straight forward 
way is to CALL, naming the subprogram as a literal and follow
ing it by PARM statements. 

Module 7 discusses subfiles and subfile coding. You have stud
ied in other courses the data description specifications for 
subfiles. Module 7 will teach you the tasks involved in control
ling subfiles and the operation codes available to implement 
those tasks. 
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MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Chapter 7. Module 7 - Subfile Programming 

Module 7 discusses managing subfile operations in RPG III for 
inquiry from and update to a data base file. 

4 hours 

Upon completion of this module, you should be able to: 

• Code an RPG III program to create and display a subfile . 

• Code an RPG III program to update a data base file using a 
subfile. 
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TERMS 

These terms are described/defined within the module. J 
• Selective Subfile DDS keywords 

• Pseudo Code 

• SETxx 

• READC 

J 
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VIDEO INTRODUCTION 

Video Summary 

You have studied in the Application Programming course that 
a subfile is a group of records that have the same record 
format and are read from and written to a display device in 
one operation. You also found that a subfile is a special kind 
of display file. Subfiles are useful when multiple records that 
are alike must be displayed. 

The video you are about to see illustrates the RPG III opera
tions supporting subfiles for: 

• Display, which will allow you to review the subfile records. 

• Update, which will allow you to modify one or more re
cords in the subfile for updating your data base. 

You have been given a brief overview of how subfile opera
tions are managed through RPG III. The following operations 
were illustrated: 

• Displaying the subfile control record. 

• Filling the subfile. 

• Displaying the subfile records. 

• Reading changed subfile records for update. 
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SUBFILE REVIEW 

You saw in the video on subfiles that there are a few basic 
operations in using subfiles. 

D You read records from a data base file and write them to a 
subfile. The records are placed in the subfile one at a time, 
until the subfile is full or until there are no more records to 
read. 

DATA BASE PROGRAM SUBFILE 

c ~ 

.......... " 

fJ Now you send the subfile to the display station with one 
operation to the subfile. 

PROGRAM SUBFILE DISPLAY 
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IJ Your work station operator at this time may review the re
cords and/or modify the records. 

PROGRAM SUBFILE DISPLAY 

II You read the subfile and process each modified record, up
dating the data base file as required. 

DATA BASE PROGRAM SUBFILE 

... 
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Pseudo Code 

The following illustration represents our Vendor Master File In- J 
quiry in pseudo code. 

Pseudo code is written from top to bottom. 

Surbordinate functions are indented. You will find that identa
tion makes it easy to read. 

OPEN FILES (IMPLICIT BY RPG) 

DISPLAY SEARCH PROMPT 

DOWHILE EOJ NOT INDICATED 
CLEAR SUBFILE 

POSITION THE FILE POINTER 

INITIALIZE RRN 
SET SUBFILE FILL SWITCH OFF 
DOWHILE SUBFILE FILL SWITCH IS OFF 

READ VENDOR RECORD 
IF EOF NOT SENSED 
I INCREMENT RRN BY ONE 
I WRITE VENDOR RECORD TO SUBFILE 
I IF SUBFILE FULL 
I I SET SUBFILE FILL SWITCH ON 
I !ELSE) 
I ENDIF 
ELSE 
: SET SUBFILE FILL SWITCH ON 
ENDIF 

ENDDO 
DISPLAY THE SUBFILE 

ENDDO 

CLOSE FILES 
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The goal of Pseudo Code is readability . 

• Pseudo code aids communication. 

-It can help you communicate your thoughts (what your 
program is attempting to do) to a non-programmer. 

• Pseudo code expresses your program design that is reada
ble and easily convertible to RPG code. 

• Pseudo code allows you to concentrate on the program 
logic instead of forms or other constraints. 

SEQUENCE 

~~~RY ---lL.. ____ ---"H~ ____ ---" 

f\ ~ D A T 0 6 
p R I N T A 
P R 1 N T B 

.. ONE 
EXIT 
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Coding Exercise - Subfiles-Inquiry 

The purpose of this exercise is for you to write an RPG III program J 
that displays multiple records from a data base file. In this exercise 
you are to write a program to display a vendor invoice. 

You will find documentation (HIPO diagrams, flowchart, DDS cod
ing for the display, logical, and physical files, display layout) on the 
following pages. 

1. Review the HIPO diagram that follows. 

2. The program logic has been structurally flowcharted for you 
from the HIPO diagram. 

3. Your program APR4xx will access your Vendor Invoice logical 
file APLDUExx which is built over your physical file APPOPYxx. 
The logical file is keyed on invoice number within due date. See 
the data description specifications for these files. 

4. The subfile has been partially coded for you. In reviewing these 
specifications, you will find the subfile control record is pro
vided except for the command keys and the SFL keywords. You 
need to add this code as well as the code for the subfile record. 
Code a value of 20 for subfile size and a value of 8 for subfile 
page. You are to name your subfile APDSLCxx. 

5. Using the supplied structured flowchart, code your program. 
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6. Test your logic by checking the flowchart with your program. 

When you are done with the coding, ask Administrator 
for the Subfile-Inquiry coding solution. 

When you are ready, do the Subtile-Inquiry machine 
exercise which follows. 
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HIPO DIAGRAMS 

DIAGRAM 10: 3.2.1 

Input FROM 3.2 Process Output 

OPEN 
PAYABLES 
FilE 

1 DISPLAYPRDMPT : G 
2 IF END OF JOB NOT INDICATED < . > PROMPT 

A. READ UNPAID INVOICES ~I 
11 IF DATE NOT ENTERED. READ 

ALL UNPAID INVOICES r-----.., 
211F DATE ENTERED. READ ONLY I I 

THOSE INVOICES FROM THAT I I UNPAID , 

DATE FORWARD .... ~========:::;:=-=:: I INVOICES I \ \ '" .. ~u,,"'''''''.''''' ~ L _____ ~ 

DIAGRAM 3.2.1 

Extended Description 

Notes 

Display the subfile control record. The operator will press 
enter to display all invoices or enter a date and then press 
enter to display the invoices due from that date forward. 

The program should allow the operator to end the job 
anytime command key one is pressed. 

Build a subfile for all the records in the Open Payables 
File. 

If a date was entered, a search key must be built and the 
file pointer set. 
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TO 
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Ref. 
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2.A 
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VENDOR INVOICE DISPLAY PROGRAM - APR4xx 
FLOWCHART 

OPEN 
FILES 

DISPLAY 
PROMPT 

CLOSE 
FILES 

T 

SETON 
SUBFILE FULL 
INDICATOR 

DISPLAY 
SUBFILE 

READ 
APLDUDT 

SET 
FILE 
POINTER 

INITIALIZE 
RRN 

CLEAR 
SUBFILE 

SETON 
DISPLAY 
SFL IND. 

WRITE 
RECORD 
TO 
SUBFILE 

ADD 1 
TO RRN 
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SEQNBR* ••• 

100 A 
200 A 
300 A 
400 A 
500 A 
600 A 
700 A 
800 A 
900 A 

1000 A 
1100 A 
1200 A 
1300 A 
1400 A 
1500 A 

SEQNBR* ••• 

100 A 
200 A 
300 A 
400 A 
500 A 
600 A 
700 A 
800 A 
900 A 

1000 A 
1100 A 
1200 A 
1300 A 
1400 A 

DATA BASE FILES FOR VENDOR INVOICE DISPLAY PROGRAM 
APR4xx 

MEMBER: APLOUE 

1 •••••• Z •••••• 3 •••••• 4 •••••• 5 •••••• 6 •••••• 7 •••••• 8 

R PAYBL E 
PORNBR 
VNONBR 
INVNBR 
OATREC 
MERCH 
DCTAVL 
NET 
STATUS 
OUOATE 
DUMOOY 
OUYR 

K DUYR 
K OUMOOY 
K INVNBR 

PFILEtAPPOPYI 

CONCATtOUMOOY OUYRI 

MEMBER: APPOPY 

1 •••••• 2 •••••• 3 •••••• 4 •••••• 5 •••••• 6 •••••• 7 •••••• 8 

R PAYBLE 
PORNBR 
VNONBR 
INVNBR 
DATREC 
MERCH 
OCTAVL 
NET 
STATUS 
DTPAID 
CHECK: 
OUMODY 
DUYR 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

REFtAPPFREFI 
TEXTt'OPEN PAYABLES RECORO') 
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SCREEN LAYOUT 

COLUMN 

1-10 I 11-20 I 21 -30 ! 31 -40 I 41 -50 I 51-60 I 61 - 70 I 71 -80 
12345 789012345 7 1 2 4 7 890 1 2 3 4 56 7 8 9 0 1 2,3 4 5 6 7 890 1 2 34 5 7 89 0 1 2 3 4 5161781910 1 2314 5 789 a 

01 _~~L" LLL" ,I ,~ L I- , I, L~~I C._" c." ~, , I ~o u ....f.L~_~---'--"~--'---i 

02 ~ L , , u I I'IfNl),OA ::tHIV01.t.EI, c~£Lj.El.,,. I.()1'i I ' I , ~ I 

03 f-"--' , , I, "~~-l ' , , , I , I, "I I ' , '~_LL" : ' ~ ,J I I 0 ~ I I 

04 "T,O, mJ.SJ>,L jPL't , ALIL ,1NVI0l.CESI, PIErs,S ENITE,l.,~,·, I I ~--'---'--r--'-' ~~ 

05 I , I ' , , , I I InL L~~ ,I, I , 1"_ oo..L ,~j I I,~ 

06 TO Illl,SP,LII\'LlJ~I~a.~c..eIS :nUEI ,S,E'IO~, ,S IS,PH.,1,f1c', JMJE,) IK,E'I. .JlI:{L'LEjB.LLU arm I ' I , ,~ 

07 ~I MOI'lTIH/JlA'ft I I I I, ) .llhEN PRIES:S, EIIV,T,f,g"1 ' , , , I , , , I , , , ,-!-~ c I, ',I I 

08 I , , , , I ' , , , I , I ' , , , L" ~~ , I.L~' I ' J c~ , , I I ' I I ' , 

09 ~~T.Q IEn,Q ,:lj.OAr,PIRES,S lell], ){IE'I~J.'I~ ,~ I ' I ' L~ , , '~l-" u_, j , I ' ' , ,I "~, 1--'1 '~--'-'-~"--'--1 
10 I , , , , I '~L~ , I ,I "I"" I~ I ' I , " I"" I, ,I 

11 "1",,1,,,,1 ",I, 1~".......jL",I""I~~~L,I, "j""I,,~~I,-,-~'--i 
g12 'LI",~+~ 1""1",, ,I" ,I,~~ 1""1,,,,1 ,I ~LI~I~ 
a: 13 ,YJU'tDoR" g:,rtv,O,1It.E.~-l----ll~~,R.O,S,5~, ,,~IUNT, I, ,Nfll ~1,A.1..tl.5L u ,-1-, ~~-,--,-I~--1 

14 LftU,MI6U" .J'(U,III,6,ELR. , , , JUA,l,E, I , LL..a,LO,U,N.lL" ,AIVR,lLA6LE" jA,l'lO, U, NT, , , , I ,~~~ .. ~ ~-,--,-I~"--'--1 
15 ",'i,'/.I'l.~Ii' u I , ,x ,jIX,f '/.,x'/11X, , 'xIX ~ , IXXi,.IXt ,uh,XJ(,X,.I)(,X, , , I ,lC I I j 

16 , J.L , , ~+.u u I , " I +- L' L I--o--~ , , L , , , , I ' , , , I , , , , I ' U ~L~' I I 

17 ,C'l~art&,ltl, jtI,,&l,N~ ,(jD.IlSlAJlf~, , , Ie I'IEAl'JHLu ~l),tT,ArI.L.), , 1!.N,fl,)I (15TAIUIS,Lu I ' ~--,-I~"--'-1 
18 
~ ,I ,~.L_L.L"'I ,I ",I 1",,1, I I I I 

19 f--c~ I, "I"" I, ,I ' : ' , , , I ' , , , I ' , , , I ' , I I I 

I 

I 

20~, I I I I I I I I I I I I 
21 

, I, ,I, I ' " I I I I I , I ' , , , I, ,I," '4' U LL-'-. 1~-"-+~~-L-c.~-'---i~~L..L.~"--'-1 
22 

_I ,I ~~,I" 1'",1 I ' " , I J , , , , I ' , , , I ' , , , I ' u~-I-, , ,~ '-' ~-'-+-~~~-'--'-~-"-t~~~~~'--"'-j 
23 

I ",1",,1 , ,I ' , I ,1""1,,,,1 ,I, "I I~ I I I 
24 

I I , I , , , , I , , , , I, "I"" I ' , , ' I , ' , , I , I ......J. , I- I I I 
1-10 I 11-20 I 21-30 I 31-40 I 41-50 I 51-60 1 61-70 r - 71-80 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 56 7 8 9 0 1 2 3 4 5 6 7 819 0 1 2 3 4 5 6 7 8 9 a 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 112131415161718 9 a 
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DISPLAY FILE 

DATA DESCRIPTION SPECIFICATIONS 

MEMBER 
APDSLCT 

SEQUENCE ----+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 

A 
A R 
A R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

DTARCD 
CTLRCD 

YR R 

MODY R 
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02 
04 
04 
06 
06 

Y B 06 

06 
07 

Y B 07 

07 
09 
13 
13 
13 
14 
14 

REF(APPFREFI 
SFL 
SFLCTUDTARCD I 

21'VENDOR INVOICE SELECTION' 
03'TO DISPLAY ALL INVOICES.' 
28'PRESS ENTER.' 
03'TO DISPLAY INVOICES DUE BEYOND A' 
36'SPECIFIC DATE, KEY THE YEAR' 
64DSPATR(CS RII 

REFFLD(DUYRI 
68'AND' 
07'MONTH/DAY' 
17DSPATR(CS RII 

REFFLD(DUMODYI 
23', THEN PRESS ENTER' 

3'TO END JOB, PRESS CMD KEY l' 
3'VENDOR INVOICE DUE' 

32'GROSS DISCOUNT NET' 
60'STATUS' 

3'NUMBER NUMBER DATE' 
31'AMOUNT AVAILABLE AMOUNT' 

J 

J 



Machine Exercise - Subfiles-Inquiry 

Sign on by entering the password GLCRPG. 

The purpose of this exercise is for you to enter, compile and 
test your Vendor Invoice Display program. 

Please read all instructions before you start to do them. 

1. Create a source member named APDSLCxx for your display file 
in the RPGSRC file. 

2. Copy all the data description specifications from APDSLCT into 
your member. 

3. Enter the additional data description specifications you 
coded for the subfile. 

4. Create your new display file with the name APDSLCxx and 
place it in the GLCRPG library. 
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5. You are to have your own set of data files (APLDUExx and 
APPOPYxx). To obtain a copy of your physical file, enter the 
command: J 

CALL LAB4 PARM(xx) 

6. Create a source member named APLDUExx for your logical file 
in the RPGSRC file. 

7. Copy all the data description statements from the member 
APLDUE into your member. Modify the PFILE parameter by 
changing APPOPY to your file nal1le APPOPYxx. 

8. Create your logical file APLDUExx in the GLCRPG library. 

9. Create a source member named APR4xx in the RPGSRC file 
and enter your program statements. 

10. Create your object program APR4xx in the GLCRPG library. 

11. Execute your program. Test your program by entering dates 
between Jan. 1, 1980 and April 30, 1980. 

12. Your displays should look similar to the ones on the next page. 

When you have completed the Subtile-Inquiry ma
chine exercise, return to Module Text 7 to continue 
the course. 
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TO 

SAMPLE SUBFILE DISPLAY FOR YOUR SUBFILE-INQUIRY 
EXERCISE - APR4xx 

VENDOR INVOICE SELECTION 

DISPLAY ALL INVOICES, PRESS ENTER. 

TO DISPLAY INVOICES DUE BEYOND A SPECIFIC DATE, KEY THE YEAR 00 AND 
MONTH/DAY 0000 , THEN PRESS ENTER 

TO END JOB, PRESS CMD KEY 1 

VENDOR INVOICE DUE GROSS DISCOUNT NET STATUS 
NUMBER NUMBER DATE AMOUNT AVAILABLE AMOUNT 

10502 872 1/01/80 500.00 50.00 450.00 C 
88714 147 1/15/80 600.00 60.00 540.00 C 
73013 812 1/30/80 400.00 40.00 360.00 C 
56567 923 2/01/80 100.00 10.00 90.00 C 
21178 124 2/15/80 120.00 12.00 108.00 C 
07733 536 2/28/80 150.00 15.00 135.00 C 
00612 138 3/01/80 300.00 30.00 270.00 C 
07374 36 3/15/80 600.00 60.00 540.00 C 

VENDOR INVOICE SELECTION 

TO DISPLAY ALL INVOICES, PRESS ENTER. 

TO DISPLAY INVOICES DUE BEYOND A SPECIFIC DATE, KEY THE YEAR 00 AND 
MONTH/DAY 0000 ,THEN PRESS ENTER 

TO END JOB, PRESS CMD KEY 1 

VENDOR INVOICE DUE GROSS DISCOUNT NET STATUS 
NUMBER NUMBER DATE AMOUNT AVAILABLE AMOUNT 

11002 24 3/30/80 500.00 50.00 450.00 C 
06242 37 4/01/80 100.00 10.00 90.00 C 
84210 116 4/15/80 150.00 15.00 135.00 C 
72302 84 4/30/80 50.00 5.00 45.00 C 

+ 
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Coding Exercise - Subfiles-Update 

The purpose of this exercise is for you to write an RPG III program '\ 
that updates a data base file. In this exercise you are to add an ...." 
update function to the program you wrote for the Subfile-Inquiry 
exercise of Module 7. 

Given the same subfile display requirements as in the previous 
exercise, add the additional function to your program to allow the 
operator to select vendor invoices for payment. 

You will find documentation (HIPO diagrams, DDS coding for logi
cal and physical files, display layout) on the following pages. 

1. Review the HIPO diagram that follows. 

Note that the diagram is the same as in the previous exercise 
except it now includes the update function. 

2 See the screen layout that follows. The additional information 
added to this display is shown blocked. 

3. Your program APR5xx is to access the same Vendor Invoice file 
(APLDUExx) as in the Subfile-Inquiry exercise. Recall the Ven
dor Invoice file is keyed on invoice number within due date 
(DUYR, DUMODY, INVNBR). These fields must be defined in 
your subfile record. See the data description statements for 
your data base files. 

4. Use the following subfile update process flowchart for coding 
the update function. 

5. Examine the complete structured flowchart and note where the 
new update function should be placed. 
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6. The additional subfile record and subfile control record infor
mation for your display file APDSLCxx is located in the source 
member APDUPDT and is listed in the documentation that 
follows. When you do the machine exercise that follows, 
you are to copy this new code into your display file source 
specifications. 

7. Code the new update function for your program. 

8. Check your new coding with the update flowchart. 

When you are done with the coding, ask your Adminis
trator for the display subfile solution and the Subfile
Update program coding solution. Compare the results 
and resolve any differences. 

When you are ready, do the Subfile-Update machine exer
cise that follows. 
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HIPO DIAGRAMS 

DIAGRAM ID: 3.2.1 

Input FROM 3.2 Process Output 

1. DISPLAY PROMPT = 
2 IF END OF J08 NOT INDICATED < I PROMPT 

I =>8 
A READ UNPAID INVOICES ~I 

11 IF DATE NOT ENTERED READ ALL 
UNPAID INVOICES 

211F DATE ENTERED. READ ONLY I r-----r 
THOSE INVOICES FROM THAT DATE _, UNPAID I 
FORWARD .. ~l INVOICES \ 

8 DISPLAY ALL UNPAID INVOICES ~~ I'\.. _____ ...l 
C. SELECT INVOICES TO 8E PAID I 

D. PROCESS SELECTED INVOICES-~ 
UPDATESTATUSWITHA'T' ~ ~ 

I 
OPEN 
PAY ABLES 
FILE 

DIAGRAM 3.2.1 

Extended Description 

Notes I Ref. 
I 

Display the subfile control record. The operator will press I 1 
enter to display all invoices or enter a date and then press I 

enter to display the invoices due from that date forward. I 
I 

The program should allow the operator to end the job 
I 

anytime command key one is pressed. 2 

Build a subtile of all the records in the Open Payables 2.A 
File. 

If a date was entered, a search key must be built and the file 2.A.2 
pointer set. 

Operator should be able to select any invoice by keying an 2.C 
'X' into the PAY field on the subtile display. The operator 
will press Command Key 5 to update the invoices. 

For those invoices selected update the record's status code 2.0 
with a 'T. 
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01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

;;; 12 
o 
<r 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

SCREEN LAYOUT 

COLUMN 

1-10 I 11-20 J 21-30 31-40 I 41-50 I 51-60 I 61-70 I 71-80 
1 4 7 8 01 2 4 7 1 2 4 7 1 2 4 5 7 9 01 2 3 4 7 o 1 2 3 4 5 78 01 2 3 4 7 1 2 45 7890 

~~~_~~~~~---""+-,~c-.I I I I I I ~·~t~~L~~ I 

I ~ ~I~~ -MEN...D.O.L :I.NIV,61..t.f I 5.f.LjE tl I.OiN ~-----+~~.J_~~ . .....J-.~~~~~~~ 
1 I I I I I ~l. ~ L-+,,-~ ~ ~~~ .. f--.----.- ~~~~...L_.~ I 

1,0 iJ),LC; hiM, .aLIt. .I.N,Ulo.l~ ~I.E['SS, EJVII,E R,., I ~.~~ I I I~~~_~.......L~ 

i---'--,~~.-.---I-o-, ~ l~~~~~~~ I ~~ I I I I L~ j I 

~<LJlU.S.P,lll\.'1, ,'1NIV,Ol.e.,fl5. :nufl ,&,l1.o~.n, B 15,j>,E,C"It,l.Co :i}lfU,E,) IK,El ,II!::IE, ,'1'~le,R u.J ,&l'ffi.J I 

i---'--~L.MrtIlli/.D..ft:tl1 I I I , 
' " ,HiIE F'i ,P RI~LULT.EL f-' ~~ ~I ! ~~~-I--~' ~-I~~·I I ,~ 

~~~~I-~-L~~~,J~4~~' I I~~~ I ~------j 1 

~o.a.,.. ilIIlESS, jCft'll, ~IEY. ~l---' ,~L , --J--,- ........L, I I ~ ,~~~ I 

H;; :~p~A:T:e: ."t:~f: '"['~" 1\:,'" ~~~~ .. I'~~:fl{. ~ ~.' I I I I L~ I I 

I , I , I , I ,-~~,~ 

LL~_I~, I I , I , I I~~ I I~ I '~4~~_~~~L I 

, Y,f,NDORu.$.ItV..o.u..t_u I DUE, I L 1G.'.oS,~1 L .. ....jll'l5..tOl..U.N1.. I ,N',TL........, ,Sll,a,I,I1,S! ~ Ip.A~1 
JY,U.ftJ8,t!. ",II,U, Ell{ /t),A,l,E, I L~' , ,81),!,81L8!6,L,E, ~ [8,l!I.nU,I\II: ,+~,...L_ I 

~L~ •. IX. ~J L~ ~.~J1U,~Y.jL,.i.x.~1...:tU . IXX' ,Ull'U~ ,~---l--J, I UI 

~L~~~~+-~ ~~~~, ! , +~~~,--J--,-u~ I 1 I I I 

,(."N'bNU\ -1UJ1mflA.), ,(jt).\lnA,'lf~ , I( ,rlEJtCIH) , ...$-ll.r.T.Arf.L,"I. II.N.E.T,\I .c 1~.T.A.iUS.' I (.P.ft'l.\' 

-~ I /-.~ ~ /-.-.-~, I I I ' --'----' I I I , I , u~ I , I , 
1 L. I I I , I I I , , , I , , I , , , I , , '-l---~~~ j I 

_L~ I I I I I I I I I~ I I I , I ~ 1 

I I . ...........J I I ~-l-~ I I ,~ ~, ,-----+~~L.......~~ I I 

1 I I ~ I .t. I , I , I I ~~ I I ~ I I 

I I , I I I I '~-L~,~~~-----+~~~o.-l-~~L I 1 

I I I , , I , , I , I I I , I I ,~ I I ~ 1 

I T T I I 
-

T .. r 
1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 

1 345 7819101 2 3 4 516,7 8 9 0 1 2345678901 2345678901 23456789012345678901 2345678901 234567890 
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I SEQNBR* ••• ... 1 

100 A 
200 A 
300 A 
400 A 
SOD A 
600 A 
700 A 
800 A 
900 A 

1000 A 
11GO A 
1200 A 
BOO A 
1400 A 
1500 A 

SEQNBR* ••• ... 1 

100 A 
200 A 
300 A 
400 A 
500 A 
600 A 
100 A 
800 A 
900 A 

1000 A 
llOO A 
1200 A 
1300 A 
1400 A 

DATA BASE FILES FOR VENDOR INVOICE SELECTION 
PROGRAM - APR5xx 

MEMBER: APLDUE 

... ... 2 . .. . .. 3 ... ... 4 . .. ... 5 . .. ... 6 . .. 
R PAYBLE PFILECAPPOPYI 

PORNBR 
\lNDNBR 
INVNBR 
DATREC 
MERCH 
DCTAVL 
NET 
STATUS 
OUOATE CONCATCOUMOOY OUYRI 
OUP'OOY 
DUYR 

K DUYR ¢ K OUMODY 
K INVNI:lR 

ME~BER: APPOPY 

... ... l ... . .. 3 . .. ... 4 . .. . .. 5 . .. ... 6 ••• 

REF(APPFREF' 

••• 1 

... 1 

R PAYBLE TEXH'OPEN PAYAeLES RECORD" 
PORNBR R 
VNDNBR R 
INVNBR R 
DATREC R 
MERCH R. 
DC TAVL R 
NET R 
STATUS R 
DTPAIO R 
CHECK:: R 
DUMODY R 
OUYR R 
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SUBFILE UPDATE PROCESS 
FLOWCHART 

F 

T 

SET OFF 
SFL DISPLAY 
INDICATOR 

READ 
CHANGED 
RECORDS 
IN SUBFILE 

T 

CHAIN TO 
APLDUDxx 

(SEE KLlST) 

MOVE'T' 
TO STATUS 

UPDATE 
APLDUDxx 

READ 
CHANGED 
RECORDS 
IN SUBFILE 

Module 7 7-23 



OPEN 
FILES 

DISPLAY 
PROMPT 

CLOSE 
FILES 

VENDOR INVOICE SELECTION PROGRAM - APR5xx 
FLOWCHART 

DISPLAY 
SUBFILE 

READ 
APLDUDT 

SET 
FILE 
POINTER 

INITIALIZE 
RRN 

CLEAR 
SUBFILE 

SET ON 
DISPLAY 
SFL IND. 

WRITE 
RECORD 
TO 
SUBFILE 

ADD 1 
TO RRN 

T 

SET OFF 
SFL DISPLAY 
INDICATOR 

READ 
CHANGED 
RECORDS 
IN SUBFILE 
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CHAIN TO 
APLDUDxx 

(SEE KLIST) 

MOVE'T' 
TO STATUS 

UPDATE 
APLDUDxx 

READ 
CHANGED 
RECORDS 
IN SUBFILE 
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L 
SEGNBR*. +. 1 ••• 

100 A* 
200 A 
300 A 
400 A 
500 * 
600 A 
700 A* 
800 A 
900 A 

1000 A* 
1.100 A 

PROVIDED DISPLAY SPECIFICATIONS FOR APR5xx 

• •• 2 ..... 

PAY 
DUYR 
DUMODY 

• ... :3 

F~ 

R 

MEMBER: APDUPDT 

4 ••• .. .... C' 
...J ...... 6 ...... ...... "7 ...... ...... 8 

1A I 15 69DSPATR(CS) 
H 
H 

CF05(05 'UPDATE INVOICES') 

11 03tTO UPDATE THE INVOICES, PRESS' 
11 33'CMD KEY 5.' 

1~~ 68'PAY' 

Module 7 7-25 



Machine Exercise - Subfiles-Update 

Sign on by entering the password GLCRPG. 

In this exercise you are to enter, compile and test your Vendor 
Invoice Selection program. 

Please read all instructions before starting to do them. 

1. The additional subfile data for your display file APDSLCxx is 
located in the source member APDUPDT. Copy this new code 
into your display file APDSLCxx at the appropriate locations. 
The source member is shown on the following page. 

Note: Add the VALUES ('X') keyword for the PAY field as 
shown in the illustration of the APDUPDT source member on 
the following page. 
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SEClNBR* ••• 

100 A* 
200 A 
300 A 
400 A 
500 * 
600 A 
700 A* 
800 A 
900 A 

1000 A* 
1.100 A 

PROVIDED DISPLAY SPECIFICATIONS FOR 
SUBFILES-UPDATE EXERCISE 

MEMBER: APDUPDT 

1 •••••• 2 •••••• 3 •••••• 4 •••••• 5 •••••• 6 •••••• ·7 •••••• 8 

PAY 
DUYR 
DUMODY 

lA I 15 69DSPATR(CS) VALUESUX') 
R H 
R H 

CF05(05 'UPDATE INVOICES') 

11 03'TO UPDATE THE INVOICES, PRESS' 
11 33'CMD KEY 5.' 

13 6S'PAY' 

2. Create your display file. 

3. Create a source member in the RPGSRC file by the name 
of APR5xx. 

4. Copy your source code from APR4xx into your new member 
APR5xx. 

5. Add your code for the update function to APR5xx. 
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VENDOR INVOICE 
NUMBER NUMBER 

10~:;02 872 

aa-i'14 147 

73013 812 

56567 923 

21178 124 

7733 536 

612 138 

73-;'4 36 

11002 24 

6242 37 

8421.0 116 

723()2 84 

6. Create you object program APR5xx in the GLCRPG library. 

7. Before executing your program, review the "BEFORE" 
listing below. 

FILE LIST BEFORE EXECUTING APR5xx 

EXERCISE 5 TEAMWW 

PO DUE GROSS DISCOUNT NET 
NUMBER DATE AMOUNT AVA I L.ABLE AMOUNT ~TA'TlI~ 

600050 1/01/80 500.00 50.00 450.00 C 

600060 1/15/80 600.00 60.00 540.00 C 

600070 1/30/80 400.00 40.00 360.00 C 

600080 2/01/80 100.00 10.00 90.00 C 

600090 2/15/80 120.00 12.00 108.00 C 

600100 2/28/80 150.00 15.00 135.00 C 

600110 3/01/80 300.00 30.00 270.00 C 

600120 3/15/80 600.00 60.00 540.00 C 

600130 3/30/80 500.00 50.00 450.00 C 

600140 4/01/80 100.00 10.00 90.00 C 

600150 4/15/80 150.00 15.00 135.00 C 

600160 4/30/80 50.00 5.00 4!:'i.OO C 
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8. Run your program. Enter the pay date of Jan. 30, 1980. 

9. Select invoices 923, 36 and 116. for payment by entering an x for 
them in the PAY column. This is shown in the sample display 
that follows. 

SAMPLE SUBFILE DISPLAY BEFORE UPDATE 

VENDOR INVOICE SELECTION 

TO DISPLAY ALL INVOICES, PRESS ENTER. 

TO DISPLAY INVOICES DUE BEYOND A SPECIFIC DATE, KEY THE YEAR 80 AND 
MONTH/DAY 0130 , THEN PRESS ENTER 

TO END JOB, PRESS CMD KEY 1 

TO UPDATE THE INVOICES, PRESS CMD KEY 5. 

VENDOR INVOICE DUE GROSS DISCOUNT NET STATUS PAY 
NUMBER NUMBER DATE AMOUNT AVAILABLE AMOUNT 

56567 923 2/01/80 100.00 10.00 90.00 C X 
21178 124 2115/80 120.00 12.00 108.00 C 
07733 536 2/28/80 150.00 15.00 135.00 C 
00612 138 3/01/80 300.00 30.00 270.00 C 
07374 36 3/15/80 600.00 60.00 540.00 C X 
11002 24 3/30/80 500.00 50.00 450.00 C 
06242 37 4/01/80 100.00 10.00 90.00 C 
84210 116 4/15/80 150.00 15.00 135.00 C X 

10. After selecting vendor invoices for payment, press com
mand key 5 to update the invoices. 
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VENDOR INVOICE 
NUMBER NLlMI4ER 

10502 872 

88714 147 

'73013 812 

56567 923 

21178 124 

7733 53l) 

612 138 

7374 36 

1100:'2 24 

6242 37 

84210 116 

72302 84 

11. To verify that your file APLDUExx was correctly updated, 
enter the command: 

CALL L1ST5 PARM(xx) 

Your listing should be the same as the "AFTER" listing. 

FILE LIST AFTER EXECUTING APR5xx 

EXERCISE 5 TEAMWW 

F'O DUE GROSS DISCOUNT NET 
NUMBER DATE AMOUNT AVAILABLE AMOUNT STATUS 

600050 1/01/80 500.00 50.00 450.00 C 

600060 1/15/80 600.00 60.00 540.00 C 

600070 1/30/80 400.00 40.00 360.00 C 

600080 2/01/80 100.00 10.00 90.00 T • 600090 2/15/80 120.00 12.00 108.00 C 

600100 2/28/80 150.00 15.00 135.00 C 

600110 3/01/80 300.00 30.00 2"10.00 C 

600120 3/15/80 600.00 60.00 540.00 ,. • 600130 3/30/80 500.00 50.00 450.00 C 

600140 4/01/80 100.00 10.00 90.00 C 

600150 4/15/80 150.00 1.5.00 135.00 ,.. 
600160 4/30/80 50.00 5.00 45.00 C 
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Also, you can verify that the correct records were selected by 
redisplaying the subfile. Your display should be the same as 
the "AFTER" display. 

SUBFILE DISPLAY AFTER EXECUTING APR5xx 

VENDOR INVOICE SELECTION 

TO DISPLAY ALL INVOICES; PRESS ENTER. 

TO DISPLAY INVOICES DUE BEYOND A SPECIFIC DATE, KEY THE YEAR 80 AND 
MONTHIDAY 0130 ,THEN PRESS ENTER 

TO END JOB, PRESS CMD KEY 1 

TO UPDATE THE INVOICES, PRESS CMD KEY 5. 

VENDOR INVOICE DUE GROSS DISCOUNT NET STATUS 
NUMBER NUMBER DATE AMOUNT AVAILABLE AMOUNT 

56567 923 2/01/80 100.00 10.00 90.00 T • 21178 124 2/15/80 120.00 12.00 108.00 C 
07733 536 2/28/80 150.00 15.00 135.00 C 
00612 138 3/01/80 300.00 30.00 270.00 C • 07374 36 3/15/80 600.00 60.00 540.00 T 
11002 24 3/30/80 500.00 50.00 450.00 C 
06242 37 4/01/80 100.00 10.00 90.00 C • 84210 116 4/15/80 150.00 15.00 135.00 T 

PAY 

12. If you need a fresh copy of the file APLDUExx, enter the 
command: 

CALL LAB5 PARM(xx) 

When you have completed the Subfile-Update ma
chine exercise, return to Module Text 7 to continue 
the course. 
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MODULE SUMMARY 

You have performed the tasks involved in subfile programming: 

• Activating the subfile. 

• Loading the subfile. 

• Displaying the subfile. 

• Processing the subfile. 

You have found that structured programming is ideal for man
aging those tasks. Once the logic is defined it can be used in 
succeeding programs. 

Subfiles are best suited for inquiry and file maintenance applica
tions as you have experienced with the machine exercises. 

You may have a need to manipulate data within a program and 
to transfer that data between programs as well as between 
jobs. Data areas are features that provide you this additional 
capability. Module 8 discusses what a data area is, its function, 
and the operation codes that control a data area. 
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MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Chapter 8. Module 8 - Data Areas 

Module 8 discusses the concepts, functions, and coding of data 
areas. 

1 hour and 30 minutes 

Upon completion of this module, using reference materials, 
. you should be able to code an RPG III program that uses a 

data area. 
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TERMS 

These terms are described/defined within the module. J 
• Data Area 

• Local Data Area 

• DEFN 

• IN 

• OUT 

• UNLCK 

• *NAMVAR 

• *LOCK 
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VIDEO INTRODUCTION 

Video Summary 

Data areas are system objects that provide you with addi
tional capability in satisfying your programming and applica
tion requirements. For example, data areas provide another· 
way to manipulate data within your program and/or to transfer 
data between programs. 

The video you are about to see illustrates what a data area is 
and its functions. 

You have been given a brief overview of how data areas may 
be used to pass data values between programs. In this module, 
you will learn the RPG III coding for processing data areas. 
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Coding Exercise - Data Area with IN and OUT 

The purpose ofthis exercise is to access a data area with the IN 
and OUT operation codes. In this exercise you are to add code to 
the Open Purchase Order File Maintenance program - POR2xx 
which you coded and executed in Module 5. 

1. Your program (POR6xx) is to retrieve the data area value, 
update the value, and write it back to the data area. 

2. A data area creation program is provided for you. 

3. Remember, a data area stores data as a character string. Your 
program must separate that character string into individual 
fields for processing. Your data area, named TEAM xx, has a 
decimal length of six positions; the first two positions are for 
the transaction count and the last four positions are for the 
quantity total. Count all transactions except error transactions. 

4. Review the flowcharts on the following two pages. Note the 
new entries for processing your data area with IN and OUT. 

5. Code the new function using the IN and OUT operation codes. 

When you have coded the new function, ask your Ad
ministrator for the solution. Compare the results and 
resolve any differences. 

When ready, do the Data Area With IN and OUT machine 
exercise that follows. 
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DATA AREA WITH IN AND OUT PROGRAM - POR6xx 
FLOWCHART (Part 1 of 2) 

WRITE 

DATA 
AREA 

OPEN 
FILES 

READ 

- - - - DATA 

DISPLAY 
PROMPT 

CLOSE 
FILES 

AREA 

T 

DISPLAY 
PROMPT 

OPTION 

MOVE 
NEWOTYTO 

ITMOTY 

ACCESS 
DETAIL 
RECORD 

SET OFF 
ERROR 
INDICATOR 

UPDATE 

FIELDS 
OF 

DATA AREA 
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DATA AREA WITH IN AND OUT PROGRAM - POR6xx 
FLOWCHART (Part 2 of 2) 

DEFINE 
DATA 
AREA 

READ 
DATA 
AREA 

MOVE FIELDS 
FROM 

DATA AREA 

MOVE FIELDS 
TO 

DATA AREA 

WRITE 
DATA 
AREA 

NEW FUNCTION 

F 
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Machine Exercise - Data Area with IN and OUT 

Sign on by entering the password GLCRPG. 

In this exercise you are to enter, compile and test your Data 
Area with the program you wrote using IN and OUT. 

Please read all instructions before starting to do them. 

1. Create a fresh set offiles by entering the command: 

CALL LAB6 PARM(xx) 

2. Create an RPG source member named POR6xx in the RPGSRC 
file. 

3. Copy the code from your source member POR2xx. 

4. Add your new code for the data area function to POR6xx. 
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5. Create your object program POR6xx in the GLCRPG library. 

6. Create your data area by entering the command: 

CALL DAREA6 PARM(xx) 

Your data area is named TEAM xx and is filled with zero 
characters. 

7. Run your program and enter the following transactions: 

(NOTE: It is not necessary to correct the error transaction.) 

Maintenance Purchase Item 
Option Order No. Number Quantity 

1 400001 50 50 
1 400001 450 25 
2 400001 25 
3 400001 999 10 

ERROR 
3 400001 150 200 

8. Verify that your program accumulated the correct totals 
by displaying your data area with the command: 

DSPDT AARA TEAM xx 

The value displayed should be: 

40275 

9.a) For a fresh set of files: 

CALL LAB6 PARM(xx) 

b) For a fresh data area: 

CALL DAREA6 PARM(xx) 

When you have completed the Data Area With IN and 
OUT machine exercise, return Module 8 Text to continue 
the course. 
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MODULE SUMMARY 

You have used a data area with the IN and OUT operation codes. 
Your program: 

• Retrieves the data area. 

• Updates the data area. 

• Writes the data area back to permanent storage. 

You also displayed your data area to verify its contents. 

Module 9 discusses how data areas are used with data struc
tures instead of using the IN and OUT operations for retrieval 
and writing of data areas. Module 9 also discusses the concepts, 
functions, and coding of data structures. 
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MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 9 - Data Structures 

Module 9 discusses the concepts, functions, and coding of data 
structures. 

1 hour and 30 minutes 

Upon completion of this module, you should be able to: 

• Code an RPG III program that uses a data structure. 

• Write the two main functions of a basic data structure. 

• List two differences between data areas and data structures. 
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TERMS 

These terms are described/defined within the module. 

• Data Structu re 

• Data Area Data Structure 

.OCUR 

• DS 

• UDS 
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VIDEO INTRODUCTION 

Video Summary 

A data structure is an RPG III programming feature that al
lows you to define an area in storage and the layout of the 
fields called subfields within that area. A data structure be 
used to group fields or to divide a field into subfields. 

The video you are about to see illustrates what a data struc
ture is and its functions. 

You have been given a brief overview of how data structures 
are defined and how they may be used in your program. 

Module 9 will discuss additional RPG III coding of data 
structures. 
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TYPES OF DATA STRUCTURES 

There are five types of data structures. You will find that the 
type of data structure determines its application. 

• Basic Type - a single character string that allows field 
manipulation. 

• Multiple Occurrence - a multiple occurrence data structure is 
multiple copies of the basic type. This type forms a series 
of data structures identical formats. 

• Data Area Data Structure - RPG III automatically places a pre
viously created data area into the data structure causing 
the data area to be redefined into specific fields. 

• Program Status and File Information are special types and 
are discussed in the next module on "Handling Exception 
Errors". 

• BASIC 

• MULTIPLE OCCURRENCE 

• DATA AREA 

• PROGRAM STATUS 

• FILE INFORMATION 
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Coding Exercise - Simple Data Structure 

The purpose of this exercise is to use a simple data structure to 
access a part of a field. In this exercise you are to add an edit 
check to the maintenance program of machine exercise 2 (Open 
Purchase Order File Maintenance program - POR2xx). 

1. Review the flowchart that follows. Note the new entries for 
using a data structure. 

2. Verify that each record to be deleted (option 2) has a date re
ceived month in the DATREC field equal to the current month. 
To simplify calculations, assume a current month of February. 
The coding requirements therefore are: 

month portion of DATREC = 02 (February) 

3. Use a data structure to extract the month from the DATREC 
field. An appropriate error message for this edit is supplied for 
you in source member POD060. Note the error message 
indicator 50. 

4. Code the new function for your program. 

MEMBER 
* POD060 

SEQUENCE ----+----1----+----21/5----+----6----+----7----+----8 

1.00 
2.00 

A 50 
A o 

o 

ERRMSG('RECORD DATE IS NOT + 

CURRENT MONTH') 

Module 9 9-5 



When you have coded the new function, ask your Ad
ministrator for the solution. Compare the results and 
resolve any differences. 

When you are ready, do the machine exercise "Simple 
Data Structure" that follows. 
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SIMPLE DATA STRUCTURE PROGRAM - POR7xx 
FLOWCHART 

OPEN 
FILES 

DISPLAY 
PROMPT 

CLOSE 
FILES 

NEW CODE 

DEFINE 
- - - - DATA 

T 

STRUCTURE 

ADD NEW 
RECORD 

DISPLAY 
PROMPT 

OPTION 

MOVE NEW 
QTYTO 
ITMQTY 

ACCESS 
DETAIL 
RECORD 

SET OFF 
ERROR 
INDICATOR 

Note: Define data structure 
to extract month from 
DATRE C field. 

3 

NEW CODE 

CHECK 
FOR 

CURRENT 
MONTH 
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Machine Exercise - Simple Data Structure 

Sign on by entering the password GLCRPG. 

In this exercise you are to enter I compile and test your Simple 
Data Structure program. 

Please read all instructions before starting to do them. 
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DISPLAY FILE 

... \ 
IUD A 
200 A 
300 A 
400 A 
500 A 
600 A 
700 A 
800 A 
900 A 

1000 A 
1100 A 
12()0 A 
1300 A 
1400 A 
1500 A 
1600 A 
lIDO A 
1800 A 10 
1900 20 
2000 
noo 0 
2200 
2300 
2400 
2500 A 
2600 A 
2700 A 

1. Add the new error message to the source code after the other 
error messages of your display file PODUPDxx. See the data 
description specifications below. 

DATA DESCRIPTION SPECIFICATIONS 

PODUPDxx ) 

••• ••• 2 

R PRlMI'T 

OPTION 
PORNtll< 

I "'1N oR 
I';E;I(HY 

R 

DATA UEse~IPTION SOuRCE 

3 •••••• 4 •••••• ~ ••• ••• 6 ••• • •• 7 •••••• 8 

RFf'( APPFREF) 
CAOll!)l 'END OF JOti') 
LlL INK 

Z Z2'OPE~ PURC~A~E ORnER FILE MAINTENAN-
CF' 

4 lO'MAINTENANCE' 
5 lO'CJOE JPTION5' 
7 15'1. ~DO AN ITEM (ENTER 1'.0.=. ITE~ -

I:. ,)TY)' 
d 15'2. JElETE AN ITEM (ENTER 1'.0.=. -

IH:M:n' 
1 IS'J. MODIFY 4 QUANTITY ORDERED -

IE~T~R 1'.0.=. ITEM #. QTY)' 
13 I]'OPTIQ~ P.o.: ITEM: OTY' 

OSI'ATR(HI) 
JI 14 15vAlUES(1 2 1) 

I 14 LICHECKIME) 

I 14 31 
5 'JI 14 41 

~RR~SGI'ITEM = OR 1'.0.= NOT FOUND') 
ERRMSGI'CA~ NOT An~ - ITEM ALREADY -
EXISTS I~ PUReHAS~ ORDER') 
tRRMSGl'RECQRO DATE [S NOT. 
CURRENT MONTH') 

17 IS'TO E~O T4E JOB, PRESS eMO KEY I.' 
19 15'TO ENTER A TRAN~AeT[ON. PRFSS _ 

E"iTER' 

The new code is located in a source member POD060 which is 
listed below. Because it is just two lines of code you may choose 
to enter it rather than copy it with the Browse/Copy function of the 
Services display. 

MEMBER 
* POD060 

SEQUENCE ----+----1----+----2ff5----+----6--~-+----7----+----8 

1.00 
2.00 

A 50 
A 

ERRMSGI 'RECORD DATE IS NOT + 

CURRENT MONTH!) 

2. Create your display file PODUPDxx. 

3. Create a fresh set of files by entering the command: 

CALL LAB7 PARM(xx) 

4. Create a source member in the RPGSRC file by the name 
of POR7xx. 

5. Copy the code from your source member POR2xx and add the 
code for the new function. 

6. Create your object program POR7xx in the GLCRPG library. 
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PO vENDOR 
NU"BER NUMBER 

400001 10 

400005 11 

400010 16 

4000lS "11 

400010 SOlS 

400015 H14 

VEND Ok 
"'AMF 

7. Before executing your program, see the "BEFORE" file 
listing: 

FILE LISTING BEFORE EXECUTING POR7xx 

~1A( ~i. EKFR. 1 T~A!""W 

\J90ER S TATU~ [TI:::"1 ITEM QUANTITY QUANTITY DATE 
/I·"O";:>4T "iUM.1fti. DESC 01 P TI UN ORDERFO RECEIVEJ RECEIVED 

JOHN "1. s .. rrt< L SUrj~ 50:'). n,J 

15 lIN[O PAPER l5 0/00/00 
ISO ~EAKE"S 100 0/00/00 
]75 fJGtRS 3D ]0 )/15/80 _ 
475 R1RBor.c; 100 100 Zl26/80 -

fHlNER tFETlNER 110.00 
0;0 SPOOLS 10 5 ZlOz/80 

100 IW ITAT IONS IS IS Z11Z/80 
lOa LADDERS 6 6 2/l4/80 
400 FILES 8 8 2/16/80 

8RAND " 3EER );0.00 
15 ~OTTLES SOD 0/00/00 

"0 CANS lS a/DO/DO 

"'ARGA~ET HAR T I_C. Ill.0U 
,,0; CARP~TS ) ] 2/2Z/80 
ZO;O SPI.'DLFS 0; 5 lIl7/BO -
215 MOLDS l 0/00/00 -

PHER V .. ". ROTH COHP. 10Q.50 

PHOTO LA~S INC. 

30U DISPLAYS 6 6 l/ll/80 
4?S ClRINHS 9 0/00/00 

45.50 
( 500 PICTI)RES 13 13 2/05/80 

8. Execute your program and enter the following transactions: 

(NOTE: It is not necessary to correct the error transactions.) 

Maintenance Purchase Item 
Option Order No. Number 

2 

2 
2 

2 

400001 

400001 
400015 

400015 

375 
ERROR 

475 
275 

ERROR 
250 
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PO VENDOR 
NUMBeR NUMBER 

<000001 [0 

<000005 11 

",,00010 16 

<000015 431 

<000020 50TS 

400025 1j14 

VE~OO~ 

h'HF. 

JOHN M. SMITH (. 

FHlNtR tFETl;jER 

8RA~D )( ~t:eR 

9. To verify that the correct records were deleted, execute the list 
program by entering the command: 

CALL Llsn PARM(xx) 

Your list should be the same as the "AFTER" file listing shown 
below. 

FILE LISTING AFTER EXECUTING POR7xx 

~'tH. E-'[r<. 7 TEAMjlfW 

OROU i TATUS [TEM [TEM QUANTITY QUANTITY DATE 
I\fo\'JlINT NUM8t::R DESCRIPT[ON ORDERED RecEIVED RECEIVED 

SlJN'i 500.00 
25 L [NED PAPER 25 0/00/00 

1'0 9EAKERS 100 0/00/00 
375 fOGER S 30 30 3/15/80 

[ 10.00 
SO SPOOLS 10 5 2102180 

100 [ NVnATlONS 15 15 211Z/80 
200 LADOfRS 6 6 ZlZIt'IO 
,,00 F II.ES 8 8 2116/10 

HO.OO 
H ~OTTLES 500 0/00/00 

450 C.-S 25 0/00/00 

HAR"ARt:T HART I .. C. loll. 0(.' 
C 175 CARPHS 1 Zl22180 

ZH MOLDS 2 0/00/00 

PI:. Tt:R VA/ol ~UTH ((lttP. IbQ.50 
300 DISPLAYS 6 6 1/23180 
425 CAB INETS 9 0/00/00 

PHOTO LAB. l~C • ,,-=;.'10 
500 P]CTtlRF.S 11 13 2/05/80 

10. If you need a fresh set of files, enter the command: 

CALL LAB7 PARM(xx) 
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When you have completed the Simple Data Structure 
machine exercise, return to Module Text 9 to con
tinue the course. 
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Progress Check: Unit 2 

Record your answers in the space provided. 

1. List two differences between data areas and data structures. 

4)00 "'0 tell 

fu" QAQ, 

h. 

3. What RPG III fu ction must be used to format a composite 
key for a) an externally defined file, b) a program defined 
file? 

tl . /U. IS] Ix 11>11 hrJpAaWd-y c:te4Uu'Lui. ~ 
b. A~d/CKI~lMsZ fro, f'rrrx. 
deac~d . 

4. What operation codes must be coded in your program for 
you .to control the reading and writing of data areas? 

c.:tte4 <o/'R4.4~( /(.4'~/L4 ~a<&-<L rr
F M ~L? aau& UJduu & c(4za 

aULU aaU< I I' AI, 0 0 r aou? R£F 11 , 
7 J 
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5. What is the major advantage of an externally defined data 
structure? 

JL ,??Ur cwwa4:t2-?& i'v,u ~/ly 
CUfaUd ri.ALL:y dlz4U cLZt/J'CL /1 riA ,c/,L 

6. What type of data structure offers you an alternative to 
array processing? 

,iZ, ~ ~~ cl4l4.-

~ '~t;~< aau aUuuR~ 

When you have completed the questions, return to Mod
ule Text 9 to review your answers. 
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NOTES 

.. 1)424< 4tiucZuaUA .Lt.h ~ aatg~ a.c7Uc.lfZ~ O:x;.AA . 

~) ,ri.ty <lA<IU 7Ut ,1fA4, 



e. 'llS I /:2 1.K14.1.1aUd& Lxv ~"'K/J /z-do .to ,~;It~ 
~~ cXaZ<v 2II/Ud~< , 
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MODULE SUMMARY 

RPG III allows you to define an area in program storage and 
the layout of the fields, called subfields, within that area. This 
-area in storage is called a data structure. A data structure can 
be used to: 

• Redefine a field as an array. 

• Define the same field multiple times using different data 
formats. 

• Divide a field into subfields. 

• Group fields together. 

• Define multiple occurrences of a set of data. 

As a programmer, you can choose to let RPG III handle pro
gram and file exception errors or you can choose to control 
the program logic yourself when an exception error occurs. Mod
ule 10 discusses handling exception errors. 

Module 9 9-17 



o 

9-18 IBM system/38 RPG '" and Structured Programming 



Chapter 10. Module 10 - Handling Exception Errors 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 10 discusses how your program can manage exception 
errors by using file information and program status data 
structu res. 

1 hour and 45 minutes 

Upon completion of th~s module, you should be able to: 

• Write an RPG III program that includes the coding for; 

- a file information data structure, 

- a program status data structure, 

- and an exception error subroutine to process information 
either a file information or a program status data structure. 
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TERMS 

F 
F 

These terms are described/defined within the module. 

• Exception Error 

• File Information Data Structure 

• Program Status Data Structure 

• Return Point 

• RPG III Default Error Handler 

• IN FDS i ~ t!uo cLtd .. ·a. ~ tw r.J:.lf~ {L/J a --lJ,:u 
• INFSR L.JtrL'Y..,J;u;;-.\.- ~£CG 1itW(r.u~ . P 

• *PSSR 

/A!FS~ -,,~ "~l.- t wr /:JLJ'/vCtill~,b Q».Lo~~ 
/JL<UUw a-d:~, ~ 'YIU-l,L jiL_~ fi>1J dw ~ 
(iVJ01--<-f'-U'ili Ch..D'/'I-((~ jRm.R.-- ' 
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EXCEPTION ERRORS 

10 If 

I~ 1/ 

C>/O,2. 

Ddl/ 

0,-/61 

6'i/~ 

Have you ever had a program terminate because a file was full 
or a called program was not found? Did the operator know 
what to do? Did the remote terminal know what to do? 

With RPG III, you now have the tools to manage those excep
tion errors that caused your programs to terminate abnormally. 

An exception error is an error condition with a status code 
greater than 99. 

Those codes less than 99 are considered normal error condi
tions and are managed by your normal coding. Some exam
ples of normal code conditions that are not errors (normal 
completion of an operation): ending the display with a com
mand key, end-of-file, record-not-found, etc. 

NORMAL ERROR CODES 

0000 No exception/error 

0002 Command key used to terminate display 

0011 End of file on a read 

0012 No-record-found condition on a CHAIN 
operation 

0013 Subfile is full 

• 44u.rtl (f}tJ r;~ ~ 

UndRl-l/K.R~ ~'d. 'l.JL. 
101>/)(~d?Jd--~ );b ()..; ~d_ F 
di<--u~ b-<-J ~ 
~~ ~~~L U"'t0 C ri L(" {571. rife K ?1 () t 1u.'}{~1 
~ (Uuv ~f-u:t rN I!.you r ?1 ot "jou,d 
~L-~ 7l"Ot b~d 1vr--6J~d. 
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MANAGING EXCEPTION ERRORS 

System/38 RPG III provides you with three ways of managing J 
exception errors: 

• By specifying a resulting indicator in position 56-57 of your 
calculation statement. The indicator will turn on when the 
operation fails. 

• By specifying a file information data structure and a file 
exception error subroutine, file exception errors can be 
monitored. 

• By specifying a program status data structure and a program 
exception error subroutine, program exception errors can be 
managed. 

THREE METHODS TO MANAGE 
EXCEPTION ERRORS 

• INDICATOR IN POSITIONS 56-57 IN CALCULATIONS 

• FILE INFORMATION SUBROUTINES 

• PROGRAM STATUS SUBROUTINES 
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Coding Exercise - Exception Error 

The purpose of this exercise is for you to use an exception error 
subroutine to manage a program exception error. 

In this exercise you modify a copy of the program POR6xx that 
processed a data area with IN and OUT operations and that you 
coded in Module 8. 

The program you wrote in Module 8 retrieved and updated a data 
area. In this exercise your program will not find the data area, 
causing the program exception/error code 00401 (a data area was 
not found on an IN or OUT operation) to be placed in the *STATUS 
subfield of your data structure. 

1 When the program exception/error 00401 occurs, your program 
is to automatically branch to an exception error subroutine. 

2. Your subroutine is to test for error code 0040l 

3. Call the provided data area creation program POL800, and pass 
you r identification (xx) to it. 

Note: Program POl800 creates the data area used by your pro
gram. See the source code for POl800 on a following page. 

4. Your program should handle the error condition via a sub
routine without the operator being alerted that a problem 
occurred. 

5. Also, in the same subroutine monitor for a file exception error 
on your data base logical file POLlTMxx. 
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6. If an error other than 00401 occurs, display format ERRSRN and 
end the program. See the following documentation. 

7. Code the OPEN operation code for your data base file POLlTMxx 
in your program. 

8. Study the program error subroutine that is included in the 
documentation. 

9. Examine your program POR6xx from Module 8 exercise and 
determine where to add the new code. 

10. Code the new function. 

When you are done with the coding, ask your Admin
istrator for Exception Error coding solution. 

When you are ready, do the Exception Error machine 
exercise that follows. 
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SEQNBR* ••• ••• 1 

100 START: 
2UO 
3uO 
400 
500 
600 
700 
BOO 
900 END: 

PROVIDED DATA AREA CREATION PROGRAM 
FOR MODULE EXERCISE 10 

(EXCEPTION ERROR) 

...... 
PGM 
UCl 

MEMBtR: I POL80e I 
2 •••••• 3 •••••• 4 ••• ••• 5 ••• . .. 

PAR-M If. T:n 
IIARIf.T#1 TYPEI*C.HARI LENIZI 
IIARI&NAMEI TYPEI*CHAR) lENI61 
IIARIf.NAMEI IIAlUEIITEAM *CAT &T~)I 

6 •••••• 1 ••• 

OCL 
C.HGIIAR 
(RTOTAARA DTAARAIf.NAME.GLCRPGI TYPEI*DECI LEN(6 01 + 

RETURN 
ENDPGM 

IIALUEIO) TEXTI'MACHINE EXERCISE 8 DATA AREA. 
FOR EXCEPTluN ERRORS') 
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DATA DESCRIPTION SPECIFICATIONS AND DISPLAY 
EXAMPLE OF ERRSRN RECORD FORMAT 

SEQN8R ••••••• 1 •••••• 2 •••••• 3 •••••• ~ •••••• ') •••••• 6 •••••• 1 ••• 

100 
200 
300 
400 

A 
A 
A 
A 

R ERRSRN 
') 30' THEQE IS A PROFlLE"1 
J 2b'CALL THE DP DEPT - 133]-22221' 

10 2b'PRESS ENTER TO RETUR~ TO MENU' 

THERE IS A PROBLEM 

CALL THE DP DEPT - (333-2222) 

PRESS ENTER TO RETURN TO MENU 

10-8 IBM System/38 RPG III and Structured Programming 

J 



PROGRAM EXCEPTION ERROR SUBROUTINE 
FLOWCHART 

DISPLAY 
ERRSRN 

CANCEL 
PROGRAM 

F T 

CAll 
POlaOO 

RETURN 
TO DETAil 

CAlCS. 
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Machine Exercise - Exception Error 

Sign on by entering the password GLCRPG. 

In this exercise you are to enter, compile and test your Excep
tion Error program. 

Please read all instructions before starting to do them. 

1. Obtain a fresh set of files by entering the command: 

CALL LAB8 PARM(xx) 

2. Delete your data area by executing the command: 

DL TDT AARA TEAMxx 

3. Copy the source member ERRSRN into your display file source 
member PODUPDxx. 
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4. Recreate your display file PODUPDxx in the GLCRPG library. 

5. Create a source member for your program and name it 
POR8xx. 

6. Copy your program named POR6xx from Module 8 exercise 
into POR8xx and add the new code. 

7. Create your object program POR8xx in the GLCRPG library. 

8. Execute your program and enter the following transaction: 

Ma i ntena nce 
Option 

1 

Purchase 
Order No. 

400001 

Item 
Number 

50 

Quantity 

50 

9. If your exception error subroutine successfully managed the 
error, your data area will have been created. 

Display your data area with the command: 

DSPDTAARA TEAMxx 

It should have a value of: 
10050.000000000 

10. If you need to retest your program, remember to delete the 
data area before executing by entering the command: 

DLTDTAARA TEAMxx 

11. If you need a fresh set of files, enter the command: 

CALL LAB8 PARM(xx) 

12. Delete your logical file POLlTMxx and execute your program 
again. You should see the error format. When you press the 
ENTER key, your program should end and return you to the 
programmer menu. 

At this time, you have completed the machine exer
cises for the System/38 RPG III and Structured Program
ming course. 

To remove your source members, objects, and identi
fication from the system, select option 5 and enter the 
following command: 

CALL RPGEND 

At program completion, remove your listing from 
the printer and give it to your Administrator. 
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When you are ready, return to Module Text 10 to con
tinue the course. 
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MODULE SUMMARY 

With RPG III, you have the option of controlling file exception 
and program exception errors. 

You have a variety of ways to control those errors through: 

• Resulting indicator in positions 56-57 of the calculation 
specifications 

• File information data structure 

• Program status data structure 

At this point, you should have executed the procedure 
to remove your source members and objects from 
the class library. If not, please return to your work 
station, sign on, and enter the following command: 

CALL RPGEND 
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Chapter 11. Module 11 - Additional RPG III Functions 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 11 discusses additional RPG III functions, such as addi
tional enhancements to RPG, multiple device files, and com-
m itment control. 

1 hour and 30 minutes 

Upon completion of this module, you should be able to: 

• Describe how unit record devices would be coded in an 
RPG III program. 

• List three reasons when a 'K' or continuation line is neces
sary for file descriptions. 

• List two occasions when input specifications are required 
in an RPG III program. 

• List one application for a multiple device file. 

• Write the procedural steps for using a multiple device file. 

• Describe commitment control. 

• List and describe the RPG III operation codes for commit
ment control. 
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TERMS 

These terms are described/defined within the module. J 
• DO 

• READP 

• Figurative Constants 

• EXCPT 

• CABxx 

• SORTA 

• Indicator Field and Array 

• SHTDN 

• TESTN 

• TIME 

• RENAME 

• DEL 

• PRTCTL 

• Multiple Device Files 

• Commitment Control J 
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INPUT/OUTPUT OPERATION CODES 

The following chart indicates whether an operation code can 
be used with the program logic cycle or full procedural pro
cessing and whether an operation code can be used with pro
gram or externally described files. 

I/O Operation Codes 

E = COL 19 FILE SPECS 

+ 
F = COL 16 FILE SPECS , 

OPERATION FULL EXT PGM 
CODE CYCLE PROC DESCR DESCR 

-CHAIN X X X 
-READ X X X 
-READC (2) X 
- READE X X X 
- READP X X X 
- SETLL X X X 
-SETGT X X X 
-UPDAT X X X X 
-WRITE X X X X 
- DELETE X X X X 
-OPEN X X X (1) 
-CLOSE X X X X 
-FEOD X X X X 
- EXCPT X X X X 
-EXFMT (3) X 

(1) OUTPUT FILE NOT USING 1 P INDICATOR, ONLY 
(2) ONLY ALLOWED WITH SUBFILES 
(3) ONLY ALLOWED WITH DISPLAY FILE 
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UNIT 2 SUMMARY 

Your task is to match the programming tools to meet your pro-J 
gram requirements. The minimum executable RPG III program 
consists of calculation specifications only. This would probably 
be a subprogram. 

AN RPG III PROGRAM 

• ANY VALID GROUP OF RPG STATEMENTS CAN BE A PROGRAM 

• CONTROL SPECIFICATION IS OPTIONAL - PROGRAM NAME IS 
GIVEN BY CRTRPGPGM COMMAND 

• FILE DESCRIPTION SPECIFICATIONS ARE REQUIRED ONLY IF 1/0 
IS TO BE PERFORMED 

• INPUT AND OUTPUT SPECIFICATIONS ARE NOT NEEDED WITH 
EXTERNALLY DESCRIBED DB FILES 
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Progress Check: Unit 2 

Record your answers in the space provided. 

1. List three RPG III enhancements for output specifications. 

a" . . DEL 

b. Pf?lC TL 

2. When are input specifications required in a program? 

q, !1fU-e< ct!A.t:4t /J14.1/(~ 

~. ~hM::~P:~tti::: ub"--, ~ 
d. A£ak4ZXV cy 1'~' 
3. Which RPG III indicator cannot be referenced with the field 

*INxx? 

.1 P 

4. List three reasons why a continuation line (/K' line) would 
be specified in an RPG III program. 

When you have completed the questions, return to Mod
ule Text 11 to review your answers. 
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NOTES 

,.j 

J 
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APPLICATIONS FOR MULTIPLE DEVICE FILES 

• S.ome programs must commun' . 
vice through one file. Using a Ic~t~ with ~ore than one de-
your program to wait for inp t~U tlple device file allows 
one point in the program. u rom any of the devices at 

The devices supported on a I . .. 
tion of display devices and mu tlple d~vl~e file are any combina

commUnication devices. 
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MULTIPLE DEVICE FILES 

F 
I---

Filename 

Line 

~ 
t-
E 

of 
3 , 5 6 7 8 9 1011 12 13 14 

o 2 F~~iPF/IL~ 
o 3 F I I l+4-l 
o 4 

~rt ~W-051 
o 6 F I . 

l- I -
0 7 F I I- - l-

T o B F . 

o 9 F + -t-~J 1 0 F , 

A multiple device file is an RPG III WORKSTN file with at least 
one of the keywords 10, INO, NUM, or SAVOS specified on 
the file description specifications continuation line. 

File Type Mode of Processing 

Length of Key Field or Extent Exit File Designation 

" for DAM 01 R-ecord Address Field 

'" End of File z Name of Record Address T'lpe Symbolic en Sequence 
Type of File -' Device Device 

Label Exit 

File Format N Organization w ~ u Storage Index w 15 or Additional Area 8 ~ 0 ~ Overflow Indicator § e ~ Block Record !::: ~ 3 Key Field ~ a: :; Length Length a: ~ X Starti~g ~ Continuation lines 
Ii o 0: -' c( -.. Location L.U 

!!.' ;;: External Record Name K OPtion Entry ~ w 

15 16 17 18 19 20 21 22 23 242526'27 28 29 30 31 32 3334 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 

cf E • ! I I I~ 0 Rlitlsl7iN 
, 

I 
, 

I I , ' KIID 1 
I I 

I I 1 I~ I NDh _ 1 e-~~ -

I I I 1ft NUIM 
~5~!VOS I 

~ ~ 

t-~-t- I-L ~1 I-J t-~ 

I 

I I I T 1--+--1--+-- - l- I 
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USING COMMITMENT CONTROL 

Overview 

Using commitment control you can define and process a num
ber of changes to data base files as a single unit of work (or 
transaction). Commitment control requires journaling. The ba
sic concept of journaling is to automatically record the changes 
to data base files as they occur. Commitment control extends 
journaling. Journaling is discussed in more detail in the System/38 
Application Design Class. 

Files under commitment control must be journaled to the same 
journal file, both before-images and after-images. You need 
not specify both images. Commit will put both images in the 
journal regardless of how the journal was specified, for the 
duration of commit processing. In other words, you don't have 
to redo all the journals to use commit. 

When changes are made to these data base files, entries are 
placed in the journal file for each change generated by the 
transaction. When the transaction is completed, your program 
executes an RPG III COMIT operation that places a separate 
entry on the journal to identify that the changes generated by 
the transaction are commited, that is, the changes are made 
permanently in the file. 

COMMITTED 
FILES 

JOURNAL 
FILE 

-------~-..... -- ----
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MODULE SUMMARY 

~ 
~ 

Module II discussed RPG III operations that you had not used 
in the machine exercises. However, your applications may re
quire these additional functions of the RPG III language. 

Module 11 also introduced you to mUltiple device files and com
mitment control with references for more detailed information. 

Module 12 may be skipped. Please read the following before 
continuing the course. 

Module 12 is written for those who may have the 
requirement to write RPG III programs using program 
described work station files or the requirement to 
maintain these programs. If you feel you need to know 
about program described work station files, return 
the text to your Administrator and ask for Module Text 
12. 

Module 13 illustrates how printer device files are coded and 
created as well as their probable uses as an alternative to 
program described printer files. 

Should you choose to skip Module 12, return the text 
to your Administrator and ask for Module Text 13. 
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Chapter 12. Module 12 - Program Described Work Station 
Files 

MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 12 presents how program described work station files 
are coded and their possible uses as an alternative to exter
nally described work station files. 

1 hour 

Upon completion of this module, you should be able to: 

• List 3 reasons why a program described work station file should 
be used. 

• List the considerations in coding the data description specifica
tions for a program described work station file. 

• Describe the functions of programs without a format name 
and those with a format name that use a program described 
work station file. 

Module 12 12-1 

\ 



TERMS 

These terms are described/defined within the module. 

• Input/Output Buffers 

• Record Identification 

• Pass 

• *NOID 

• K1-K8 End Positions 

• KA-KN, KP-KY Command Key Indicators 

J 
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GENERAL CONCEPTS 

General concepts of program described work station files are 
as follows. 

Input and output specifications are used in the RPG III program 
to define the display file. 

Because input and output specifications are used, you can code 
programs similar to some System/3 programs and System/34 
work station programs. However, System/38 RPG III programs 
require less coding. 

You also have the added flexibility of using structured program
ming techniques or the familiar RPG III program logic cycle. 

GENERAL CONCEPTS 

• USE INPUT/OUTPUT SPECIFICATIONS TO DEFINE THE 
DISPLAY FILE 

• CAN BE CODED SIMILAR TO SOME 
- SYSTEM/3 PROGRAMS 
- SYSTEM/34 WORK STATION PROGRAMS 

• CAN USE STRUCTURED PROGRAMMING 

• CAN USE THE RPG LOGIC CYCLE 
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Progress Check: Unit 2 

Record your answers in the space provided. 

1. List two reasons why program described work station files 
would be used. 

2. List at least two coding considerations when specifying 
the data description specifications for a program described 
work station file. 

3. When must KPASS *NOIND be specified on the file descrip
tion specification for a program described work station file? 

4. Are command key indicators KA-KN and KP-KY unique to 
RPG III programs using program described work station 
files? 

5. How is a screen format name referenced on the output 
specification for a program described work station file? 
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NOTES 

Module 12 12-5 



MODULE SUMMARY 

A program described work station file can be used with a 
format name or without a format name specified on your out
put specifications. 

If you use a format name: 

• Indicators may be passed to and from your program. 

• Command keys may be defined. 

• Input/output fields are listed in the same sequence as they 
are coded in DDS. However, the fields names do not have 
to be the same. 

If you don't use a format name: 

• No indicators are passed to your program. 

• No command key indicators are defined. 

• The input record is treated as a single field. The output 
record is treated as a string of characters. Each record dis
played overlays the previous record displayed. 

Module 13 discusses how to create a printer device file and the 
reasons why a printer device file would be used. 
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MODULE PURPOSE 

TIME ESTIMATE 

MODULE OBJECTIVES 

Module 13 - Printer Device Files 

Module 13 illustrates how printer device files are coded and 
created as well as their probable uses as an alternative to 
program described printer files. 

1 hour 

Upon completion of this module, you should be able to: 

• List the specification entries for a printer device file. 

• Code the control language command to create a printer de
vice file. 

• List 3 reasons why a printer device file would be used. 

• Write how to control overflow for an external printer de
vice file. 
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TERMS 

These terms are described/defined within the module. 

• UNDERLINE 

• BLKFOLD 

• INDTXT 

• DFT 

• SKIPA 

• SKIPB 

• SPACEA 

• SPACEB 

• PAGNBR 
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Overview 

External printer device files offer an alternative to program 
described files. 

Printer files are defined and created in the same manner as 
display, physical, and logical files. Refer to the chart. 

PRINTER FILE DESCRIPTIONS 

• EXTERNAL TO ANY PROGRAM 

• DEFINED AS PRINTER FORMATS 

• ARE CODED ON DATA DESCRIPTION SPECIFICATIONS 

• MAY BE DEFINED AT THREE LEVELS 
- FILE 
- RECORD 
- FIELD 

• ONE PRINTER FILE MAY CONTAIN ALL THE FORMATS FOR 
ONE PROGRAM OR ONE APPLICATION 

( 
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Progress Check: Unit 2 

Record your answers in the space provided. 

1. List at least two reasons why a printer device file would be 
used instead of using the RPG '" output specifications. 

2. List two ways the overflow line for a printer device file can 
be monitored. 

3. How can a report be retained in the spool file after it has J' 
printed? 

4. When using full functional file processing, what RPG '" opera
tion permits controlling the printing logic within calcula
tions without using an externally described file? 

When you have completed the questions, return to Mod
ule Text 13 to review your answers. 
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MODULE SUMMARY 

Printer device files offer additional tools to support your pro- J 
gramming requirements such as: 

• Use of special keywords - UNDERLINE, BLKFOLD. 

• The same record can be printed under different formats by 
issuing multiple writes. 

• Formats from different printer files can be printed on a sin
gle report. 

• Printing logic is external to the program. 

• Ease of use. For example, if there's a change in the forms 
for a particular application. Modify the printer data descrip
tion specifications and recompile. In most instances, your 
program will not have to be changed. 

You have now come to the end of System/38 RPG III 
and Structured Programming. At this time, go to the 
next section and read the "Course Summary". 

J 
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Chapter 14. Course Summary 

Now that you have completed the System/38 RPG III and Struc
tured Programming course, you will want to continue to code 
and test programs on yOl,lr own system. 

You will find in the Appendix of the Student Materials Book a 
number of references (field reference file, job description, 
profile) that you may wish to use with your applications. 

As a result of taking this course, you should be able to code, 
compile, and test RPG III structured programs for: 

• Normal inquiry 

• Inquiry with update 

• File maintenance 

• Data areas 

• Data structures 

• Subfiles 

• Passing/receiving parameters 

• Handling exception errors 

Return your Module Texts to your Guided Learning Center 
Administrator. Remember, the Student Materials Book, 
flowcharts, program listings, and debugging templates are 
yours to keep. See your Administrator for final directions. 
Best wishes and good programming. 

Course Summary 14-1 
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Appendix A. References 

The appendix consists of your field reference file, job description, 
and user profile. 

Appendix A A-l 
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MEMBER 
APPFREF 

FIELD REFERENCE FILE 

PAGE 
1 

----+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

A* 
A** 
A** 
A* 
A 
A* 
A** 
A* 
A 
A 
A 
A 
A 
A 
A* 
A** 
A* 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

(1 of 3) 

FIELD REFERENCE FILE FOR ACCOUNTS PAYABLE 
STUDENT EXERCISES 

R REFFMT 

FIELDS USED IN MULTIPLE RECORDS 

VNDNBR 5 0 

DEPTNO 3 0 

ACTCD 1 

FIELDS IN VENDOR MASTER RECORD 

VNDNAM 

VNDADl 

VNDAD2 

VNDAD3 

VNDZIP 

VNDACD 

VNDPHN 

VTRMPC 

VTRMDA 

VNDCLS 

VNDSLS 

DCTMTD 

DCTYTD 

PCHMTD 

PCHYTD 

BALOWE 

SRVRTG 

DELRTG 

SCHCOD 

25 

25 

25 

25 

5 0 

3 0 

7 0 

3 3 

2 0 

2 0 

25 

7 2 

9 2 

9 2 

11 2 

9 2 

1 

1 

lOA 

TEXT('FIELD REFERENCE FILE') 

TEXT('VENDOR ID NUMBERI) 
COLHDG('VENDOR' 'NUMBER') 
TEXT('DEPARTMENT CHARGED') 
COLHDG('DEPARTMENT' 'NUMBER') 
TEXT('A=ACTIVE D=DELETE S=SUSPEND') 
COLHDG( 'ACTIVE' 'RECORD' 'CODE') 

TEXT('VENDOR NAME') 
COLHDG('VENDOR' 'NAME') 
TEXT('ADDRESS LINE 1') 
COLHDG('ADDRESS LINE 1') 
TEXT('ADDRESS LINE 2') 
COLHDG('ADDRESS LINE 2') 
TEXT('ADDRESS LINE 3') 
COLHDG('ADDRESS LINE 3') 
TEXT('ZIP CODE') 
COLHDG('ZIP' 'CODE') 
TEXT('AREA CODE') 
COLHDG( 'AREA' 'CODE') 
TEXT('PHONE NUMBER') 
COLHDG ( , PHONE' ) 
TEXT('NORMAL PROMPT PAY DISCOUNT %') 
COLHDG('TERMS' '%') 
TEXT('NORMAL NO. OF DAYS FOR TERMS') 
COLHDG('TERMS' 'DAYS') 
TEXT('VENDOR CLASS') 
COLHDG ( 'CLASS' ) 
TEXT('VENDOR SALESMAN') 
COLHDG('SALESPERSON') 
TEXT('DISCOUNT TAKEN THIS MONTH') 
COLHDG( 'DISCOUNT' 'TAKEN' 'MTD') 
TEXT('DISCOUNT TAKEN THIS YEAR') 
COLHDG( 'DISCOUNT' 'TAKEN' 'YTD') 
TEXT('PURCHASE THIS MONTH') 
COLHDG ( , PURCHASE S' 'YTD') 
TEXT('PURCHASES THIS YEAR') 
COLHDG ( 'PURCHASES' 'YTD') 
TEXT('BALANCE OWED') 
COLHDG('BALANCE' 'OWED') 
TEXT('SERVICE RATING') 
COLHDG( 'SERVICE' 'RATING') 
TEXT('DELIVERY RATING') 
COLHDG( 'DELIVERY' 'RATING') 
TEXT('SEARCH CODE') 
COLHDG('SEARCH' 'CODE') 
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MEMBER 
APPFREF 

PAGE 
2 

----+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

(2 of 3) 

A 
A 
A 
A* 
A** 
A* 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A* 
A** 
A* 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A* 

COMNIS 25 

FIELDS USED IN TRANSACTION RECORD 

INVNBR 8 

DATREC 6 0 

MERCH 7 2 

NET 7 2 

STATUS 

DTPAID 6 0 

CHECK# 6 0 

FIELDS USED IN DEPARTMENT MASTER 

DNAME 15 

BUDMTD 9 2 

BUDYTD 11 2 

DI SMTD 9 2 

DISYTD 11 2 

GLACT 6 0 

A* FIELDS USED IN ITEM MASTER FILE 
A* 
A ITMNBR 5 0 
A 
A ITMDSC 25 
A 
A ITMOOH 7 0 
A 
A ITMOOO 7 0 
A 
A ITMCST 5 2 
A 
A 
A 
A 
A 

ITMPRC 

CATNBR 

5 2 

7 

CHECK{ME) 
TEXT{'COMMENTS ABOUT THIS VENDOR') 
COLHDG{'COMMENTS ABOUT' 'VENDOR') 

TEXT{'VENDORS INVOICE AMOUNT') 
COLHDG{'VENDOR' 'INVOICE' 'NUMBER') 
TEXT{'DATE RECEIVED') 
COLHDG{ 'DATE' 'RECEIVED') 
TEXT{MERCHANDISE AMOUNT') 
EDTCDE (3) 
COLHDG{ 'MERCHANDISE' 'AMOUNT') 
TEXT{'NET AMOUNT PAID') 
EDTCDE(3) 
COLHDG{'NET' 'AMOUNT' 'PAID') 
TEXT{'E=ENTERED T=TO PAY D=DELETE + 

P=PAID' ) 
COLHDG{ 'STATUS' 'OF' 'RECORD') 
TEXT{'DATE PAID') 
COLHDG{'DATE' 'PAID') 
TEXT{'CHECK NUMBER') 
COLHDG{'CHECK' 'NUMBER') 

TEXT{'DEPARTMENT NAME') 
COLHDG{'DEPARTMENT' 'NAME') 
TEXT{'AMOUNT BUDGETED THIS MONTH') 
COLHDG ( 'BUDGET' 'AMOUNT' 'MTD') 
TEXT{'AMOUNT BUDGETED THIS YEAR') 
COLHDG ( 'BUDGET' 'AMOUNT' 'YTD') 
TEXT{'AMOUNT DISPERSED THIS MONTH') 
COLHDG{ 'DISPERSED' 'MTD') 
TEXT{ 'AMOUNT DISPERSED THIS ~EAR') 
COLHDG{ 'DISPERSED' 'YTD') 
TEXT{'GENERAL LEDGER ACCOUNT NBR') 
COLHDG ( 'GIL' 'ACCOUNT' 'NUMBER') 

TEXT{'ITEM NUMBER') 
COLHDG ( 'ITEM' 'NUMBER') 
TEXT{'ITEM DESCRIPTION') 
COLHDG{' ITEM' 'DESCRIPTION') 
TEXT{'QUANTITY ON HAND') 
COLHDG{'QUANTITY' 'ON HAND') 
TEXT{'QUANTITY ON ORDER') 
COLHDG ( 'QUANT ITY' 'ON ORDER') 
TEXT{'ITEM UNIT COST') 
COLHDG{'ITEM' 'UNIT' 'COST') 
TEXT{'ITEM UNIT PRICE') 
COLHD'G{'ITEM' 'UNIT' 'PRICE') 
TEXT{'VENDOR CATALOG NUMBER') 
COLHDG{'VENDOR' 'CATALOG' 'NUMBER') 
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MEMBER 
APPFREF 

PAGE 
3 

----+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

A* 
A** FIELDS USED FOR PURCHASE ORDERS 
A* 
A PORNBR 6 0 TEXT('PURCHASE ORDER NUMBER') 
A COLHDG('PURCHASE' 'ORDER' 'NUMBER' ) 
A DATORD 6 0 TEXT('DATE ORDERED') 
A COLHDG ( 'DA TE ' 'ORDERED' ) 
A ITMAMT 7 2 TEXT('ITEM EXTENDED AMOUNT') 
A COLHDG ( , ITEM' 'EXTENDED' 'AMOUNT' ) 
A QTYORD 5 0 TEXT('ITEM ORDERED QUANTITY') 
A COLHDG('ITEM"ORDERED' 'QUANT ITY' ) 
A QTYREC 5 0 TEXT('ITEM QUANTITY RECEIVED') 
A COLHDG ( , ITEM' 'QUANTITY' 'RECEIVED' ) 
A DATDUE 6 0 TEXT('INVOICE DUE DATE') 
A COLHDG('INVOICE' 'DUE' 'DATE' ) 
A* 
A** ADDITIONAL FIELDS 
A* 
A DUYR 2 0 TEXT('VENDOR INVOICE DUE DATE+ 
A - YEAR') 
A COLHDG( 'INVOICE' 'DUE' 'YEAR' ) 
A DUMODY 4 0 TEXT('VENDOR INVOICE DUE DATE + 
A - MONTH DAY') 
A COLHDG( 'INVOICE' 'DUE' 'MONTH-DAY' ) 
A DCTAVL 5 2 TEXT('VENDOR INVOICE DISCOUNT+ 
A AVAILABLE') 
A EDTCDE(3) 
A COLHDG( 'INVOICE' 'DISCOUNT'+ 
A 'AVAILABLE' ) 
A DUDATE 6 0 TEXT('VENDOR INVOICE DUE DATE: + 
A MONTH-DAV-YEAR') 
A EDTCDE(Y) 
A COLHDG( 'DISPLAY' 'DUE-DATE' 'MO-DAY+ 
A -YR' ) 

(3 of 3) 
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JOB DESCRIPTION 

2/10/83 19:12:13 
JOB DESCR I PTI ON: ""'1 G-L-C"""'R"""'PG"""'I 

LI BRARY NAME: GLCRPG 
USER PROFILE NAME: GLCRPG 
CL SYNTAX CHECK: 30 
HOLD ON JOB QUEUE: *NO 
CANCEL SEVERITY: 30 
JOB DATE: *SYSVAL 
JOB SWITCHES: 00000000 

JOB DESCRIPTION 
JOB PRIORITY: 
JOB QUEUE NAME: 

LIBRARY NAME: 
OUTPUT PRIORITY: 
OUTPUT QUEUE NAME: 

LIBRARY NAME: 
JOB LOGGING 

MESSAGE LEVEL: 
MESSAGE SEVERITY: 
TEXT LEVEL: 

5 
QBATCH 
QGPL 
5 

JGLCOUTQI 
QGPL 

3 
10 
*MSG 

2/10/83 19:12:46 
ROUTING DATA: QCMDB 

JOB DESCRIPTION GLCRPG 

REQUEST DATE: *NONE 

2/10/83 19:13:02 JOB DESCRIPTION GLCRPG 
INITIAL LIBRARY LIST: (READ BY COLUMNS) 

GLCRPG 
QGPL 
QTEMP 
QIDU 
QRPG 
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PROFILE 

10/13/86 13:56:06 USER PROFILE - GLCRPG 
BASIC INFORMATION 

+++ 

SpeciaL authority: 
Maximum storage aLlowed: 

Used: 
Highest scheduLing priority: 
Initial program to caLL: 

l.. i bl-<':ll-,' name: 
Job description: 

Lib 1- <':ll- Y n{HIl~\: 

Group pI-of i lE~: 
Owner (*USRPRF or *GRPPRF): 
C:h- 0 up aut h (n· i t y : 
Accounting code: 
Message queue name: 

L i br'H·Y: 
Output queue name: 

L i bl-':ll-y name: 
Date of Last password change: 
Text: 
user profi le for RPG III course 

SPCAUT 
MAXSTG 

PTYLMT 
INLPGM 

GF~PPRF 

OWNER 
GRPAUT 
ACGCDE 
MSGC~ 

OUTQ 

PWDCHGDAT 
TEXT 

*JOBCTL 
*NOMAX 
00000000000 
5 
r';:GLSET 
GLCRPG 
*NONE 

GLCGF<P 
*GRF'F'RF 
·It:NONE 

*NONE 

*NONE 

08/09/86 

10/13/86 13:55:29 USER PROFILE - GLCRF'G 
AUTHORIZED COMMANDS 

+++ 

CRTCLPGM 
CRTDSPF 
CRTDTAAfM 
CF<TLF 
CFaF'F 
DSPPGMMNU 
ENTDBG 
OVf~Pf~TF 

OBJECT 
CI=<TCLPGM 
CRTDSF'F 
Cf(rDTAARA 
CRTLF 
CF~TPF 

DSPPGMMNU 
ENTDBG 
OVRF'RTF 
GLCGF~P 

GLCRPG 
GLCRPG 
RF'GSRC 
QPGMMENLJ 

13:51:39 USER PROFILE - GLCRPG 
00013 AUTHORIZED OBJECTS 

+++ 

I ... IBRARY 
(~SYS 

QSYS' 
Qs·~t S 
(~SYS 

QSYS 
QSYS 
QSYS 
QSYS 
(~S'YS 

(~S'YS' 

QSYS 
GLCRPG 
QSYS 

TYPE 
·It:CMD 
*CMD 
*CMD 
*CMD 
·It:CMD 
*CMD 
*CMD 
*CMD 
*LJSRPRF 
*USRPRF 
*LIB 
*FILE 
*PGM 

OBJ RIGHTS DATA RIGHTS 
OPER MGT EXIST READ ADD UPD DLT 

X I X X X X 
X I X X X X 
X I X X X X 
X I X X X X 
X I X X X X 
X I X X X X 
X I X X X X 
X I X X X X 

X 
X 
X 
X 

X 

X 

I X 
I X 
I X 
I X 
I X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
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