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Notices

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.

Any reference to an IBM licensed program or other IBM product in this publica-
tion is not intended to state or imply that only IBM’s program or other product
may be used.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of
Commercial Relations, IBM Corporation, Purchase, NY 10577.

The following terms, denoted by an asterisk (*) in this publication, are trade-
marks of the IBM Corporation in the United States and/or other countries:

Application System/400 AS/400 IBM
Operating System/400  0OS/400 RPG/400
SQL/400 400

This publication could contain technical inaccuracies or typographical errors.
This manual may refer to products that are announced but are not yet available.

This manual contains small programs that are furnished by IBM as simple exam-
ples to provide an illustration. These examples have not been thoroughly tested
under all conditions. IBM, therefore, cannot guarantee or imply reliability, ser-
viceability, or function of these programs. All programs contained herein are
provided to you “AS IS”. THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.
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About This Manual

This manual presents a hypothetical mailing list application that illustrates how
you design and create application programs on the AS/400 system. This simple
application was chosen because it is easy to understand. The application being
performed is of minor importance. The major intent of this manual is to:

* Show how to approach an application design

e Understand the basic tools and requirements

» Understand some of the coding techniques which are common to all applica-
tions.

This manual follows the convention that he means he or she. This manual may
refer to products that are announced but are not yet available.

This manual contains small programs which are furnished by IBM as simple
examples to provide an illustration. These examples have not been thoroughly
tested under all conditions. IBM, therefore, cannot guarantee or imply reliability,
serviceability, or function of these programs. All programs contained herein are
provided to you "AS IS”. THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.

Who Should Use

© Copyright IBM Corp. 1991

This Manual

This manual is intended for the application programmer.
Before using this manual, you should be familiar with general programming con-
cepts and terminology, and have a general understanding of the AS/400 system

and the OS/400 licensed program. You should also be familiar with the display
stations and printers you are using.

You may need to refer to other IBM manuals for more specific information about
a particular topic. The Publications Guide, GC41-9678, provides information on
all the manuals in the AS/400 library.

For a list of related publications, see the “Bibliography.”

xi



X

AS/400 Application Development by Example



Chapter 1. Introduction

This manual presents an application to help you understand designing and cre-
ating application programs on the AS/400* system. The mailing list application
described in this manual is not real from several viewpoints but it is used
because it is simple in concept and yet it contains many of the basic require-
ments of any application.

This chapter gives an overview of application programming tasks and how they
relate to the contents of each of the following chapters in this manual.

The discussion in each subsequent chapter assumes a knowledge of the pre-
vious chapter. Therefore, the chapters should be read in sequence. The AS/400
system functions are introduced as they are needed for a particular application
approach followed by the actions you should do to actually develop the sample
application as you follow the instructions in this manual.

This manual demonstrates an approach to developing an application using
various system functions, languages, and utilities. Though there may be several
ways to perform a particular function, all ways will not be shown. For example,
RPG is the high-level language that is used. However, you do not need to know
RPG in order to use this manual. The discussions in this manual cover system-
level functions and utilities that will be useful no matter what AS/400 high-level
language you plan to use.

Within the program descriptions throughout the manual, RPG-specific and
general programming techniques are highlighted.

The appendixes provide additional information on various topics.

The best way to use this manual is to do the tasks described in each chapter on
your system.

Overview of Application Programming Tasks

As you develop the mailing list application in this manual, you will go through
some of the basic tasks that are associated with application programming.
Figure 1-1 on page 1-2 shows the basic tasks that a programmer normally goes
through when developing an application from start to finish. A brief discussion
of each task follows the figure.

© Copyright IBM Corp. 1991 11
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Figure 1-1. Overview of Application Programming Tasks

General Activities

There are many things that must be considered when creating an application
program. General activities include determining if you have policies concerning
naming conventions, library structures, coding conventions and so on.

Some of the other general activities are discussed in this section.

Security
You should think of security in terms of the users of the application. This is dis-
cussed under “User and Security Considerations” on page 4-2.
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General Recovery Considerations

Backup and recovery must be considered when developing any application.
There are many different recovery situations. Specific recovery alternatives will
be discussed throughout the manual.

Reference Materials

Another item you should consider under general activities is any reference mate-
rials you will need or concepts you should know about when developing an
application.

For the examples in this manual, programs are often simplified by using the
system defaults for file and library names, queues, and system functions. You
may want to refer to the CL Reference for an explanation of the defaults for each
command.

System Requirements

You should know what system resources you have available. To actually do all
of the steps involved with the mailing list application, you should have any model
of the AS/400 system plus the following:

e Licensed Programs:

— Operating System/400* (Program 5738-551)
— SAA RPG/400* (Program 5738-RG1)
— AS/400 Application Development Tools (Program 5738-PW1)

» Disk storage sufficient for:

— The machine product

— The licensed programs

— Obijects created for the application
— Data required for the files

Programmer Environment

Setting up the programmer environment is another item that should be looked at
under general activities. Setting up the programmer environment usually
includes defining and creating:

e User profiles

e Libraries and the library list
e Source files

¢ Output queues

Chapter 2 goes through the tasks of setting up the programmer environment for
the mailing list application.

Identify Requirements

Identifying requirements for the application helps clarify what programs, reports,
data files, and other objects are required. This includes defining the following:

+ Purpose of the application: What does the application need to do? What
output or reports need to be produced?

+ Users of the application: Who will be using the application? How many
users will there be?

« Usability objectives: What types of menus or displays need to be produced?

Chapter 1. Introduction 1-3



* Security needed: Who should be able to update files? Who should be able
to read the data? Who should be able to run the programs?

* Performance: What should be done interactively or in batch? What is the
volume of updates expected?

When developing any application, you will need to get the objectives, understand
the volumes, and get agreement on a proposed solution. This is generally an
iterative process. As more information is provided, you can respond with more
specifications as to how the application will be done.

In general, it is desirable to get as much agreement as possible before any pro-
grams are written. In practice, this can be difficult to achieve. Many end users
cannot properly state requirements until they see things that are working or gain
experience with a working product. Sometimes a prototype may be needed to
assist the end users in determining what is needed.

Chapter 4 identifies the requirements used for the mailing list application.

Design

Once you have gone through the general activities and identified the require-
ments of the application, you can begin to design the application. Designing an
application includes determining:

* If field reference files should be used
* Methods and format of input and output
* What menus or displays should be used
¢ What database files to use:
— Physical
— Logical
— Source
* Performance considerations
e Security considerations
» Structure of programs:
— Placement of data
— Number of programs
— Batch or interactive programs
* Implementation tools

Chapter 4 discusses the design considerations for the mailing list application.
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Create

Test and Debug

Implement

Once the application is designed, the files used in the application must be
described and created, and the various programs must be coded and compiled.
The creation phase includes the creation of the following:

« Database files:
— Source
— Field reference
— Physical
— Logical
* Programs:
- CL
— RPG
— DFU
— Other

Chapters 5, 6, 7, and 9 go through the task of creating the files and programs
used in this manual.

Chapters 10, 11, 12, and 13 go through the tasks of creating an interactive inquiry
program, an interactive maintenance program, a mendu, and a name search
program. These programs help to maintain the application and enhance the
application database already defined.

Chapter 14 creates a display using SDA.

Once the files and programs have been created and are running, test cases
should be created and run. This step is normally ongoing throughout the create
step.

Chapter 8 goes through the task of creating some of the normal errors that occur
and debugging the programs. This chapter also discusses some of the debug-
ging tools.

The task of implementation is putting the application into production. Once an
application is put into production, you should consider the following:

« Maintenance of the application
» Updates to the application
« Enhancements to the application

This manual does not cover this step.

1-5
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Source in QUSRTOOL Library

The source statements used for the application in this manual are contained in
the QUSRTOOL library. The QUSRTOOL library is an optionally installed library
that is shipped with the system. It must be installed on your system to use it

The purpose of this library is to provide you access to examples of various tools
and programming techniques that may help you with application development
and management of your system. These are not integrated system functions, are
not considered part of the 0S/400* licensed program, and may change from
release to release.

You can copy the source from the QUSRTOOL library instead of retyping it. For
more information on the QUSRTOOL library and an example of how to copy the
source into your own files to use, see Appendix B, “Overview of QUSRTOOL
Library.”
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When you are designing and creating applications, there are many tasks that
need to be done that are basic tasks for any application. Included in these tasks
are ones associated with setting up the environment in which you will operate.
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System Preparation

The application approaches discussed in this manual assume that you or your
system operator have prepared the system for daily operations. This means that
the system has been powered on and the proper subsystems have been started.
For more information on this, see the Operator’s Guide.

If your system requires passwords, it is assumed that the security officer has
created a user profile and given you a password.

Step 1. Signing On
Follow these steps to sign on to the system.

1. Turn on the power to your work station.

The sign-on display appears first on your screen. The cursor is automat-
ically positioned for you to enter your user profile name.

4 ™\
Sign On

System . . . . . ¢ XXXXXXXX
Subsystem . . . . @ QBASE
Display . . . . . : DSpPOl

User ¢ v v v v v v v v e e

Password . . . . . . .. .. ..

Program/procedure . . . . . . . .

Menu . o . 0 v 0 o e e

Current library . . . « .« . . . .

L (C) COPYRIGHT IBM CORP. 1980, 1989.

2. Enter your user profile name. A password must also be entered if security is
active on your system.

Note: The Password prompt is shown if security is active on the system.
Your password does not appear on the screen as you key it in {so that
no one can see the password you are using).
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Overview of Libraries

Step 2. Creating

A library is an object that serves as a directory to other system objects. It is
used to group related objects and to find objects by name when they are used.

On the AS/400 system, a library can contain objects of different types, including
programs, data files, source files, and other kinds of objects. The name of an
object must be unique for each object of a particular type within a library. For
example, two files in the same library cannot have the same name, but a file and
a program in the same library can have the same name as shown in Figure 2-1.

Library 1 Library 2
a—— e
File A File A
—
Program A File B
~——

Figure 2-1. Overview of Objects in Libraries

The system supports the concept of a current library for each user. A simple
use of the library structure is to place all of the required objects for a given
application into the current library. Since the current library is searched before
any other user-defined libraries, you can avoid any need to understand the
library list concept. The mailing list application will assume this simple case.

For more information on libraries and library lists, refer to Appendix A, “Over-
view of Libraries and Library Lists.”

a Library
After signing on, the next display you see will either be the Main Menu or the
initial display specified in your user profile. The next step is to set up a library.

Note: You will need to be on a display that has a command line in order to
follow the steps described.

A single library is used to group all of the objects that are used for the example
application in this manual.

Your security officer may have already created a library for you to use. If you
already have a library, it is generally desirable to use that library for the mailing
list application. If you do not have a library or want to use a separate library for
the mailing list application, go through the following steps.

This manual assumes that your initial display is the Main Menu supplied by IBM.
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4 MAIN AS/400 Main Menu
System: XXXXXXXX

Select one of the following:

User tasks

0ffice tasks

General system tasks

Files, libraries, and folders

Programming

Communications

Define or change the system

Problem handling

Display a menu

User support and education

QOO NOLLBWN -

—

O
o

. Sign off

Selection or command

===> CRTLIB

F3=Exit  F4=Prompt  F9=Retrieve Fl2=Cancel Fl3=User support

F23=Set initial menu
- J

1. To create a library, use the Create Library (CRTLIB) command. Type CRTLIB
on the command entry line and press F4 to be prompted for the required
information. In the following example and throughout this manual, where
USERXX is used, you should use the name of the library you plan to use.

Note: System libraries start with the letter Q and it is not good practice for
user-defined libraries to start with that letter. Therefore, you should
not name your library with anything that starts with a Q.

4 N
Create Library (CRTLIB)
Type choices, press Enter.
Library . . v« v v v v« . . .  USERXX Name
Library type . . . . . .+« . .. *PROD *PROD, *TEST
Text ‘'description' . . . . . .. USERXX personal library
Bottom
F3=Exit  F4=Prompt F5=Refresh  F1l0=Additional parameters Fl2=Cancel
F13=How to use this display F24=More keys
§ J

2. On the Create Library display, enter the library name and a text description
of the library. The Library type defaults to *PROD for production. Press the
Enter key.

You should receive a message that your library was created.
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Conventions Used for Entering Commands and Parameters
You can enter commands and parameters in a number of different ways on the
system.

* If you are unfamiliar with the parameters of a command, you can type the
command on any command entry line and press F4 to prompt you to fill in
the parameters. The command prompter function helps you enter correct
information and minimize keystrokes. The command prompter function also
provides help for each parameter to help you fill in the values.

* If you are familiar with the command and know its parameters, you can
simply type the command, its parameters and values on a command entry
line. When you type a parameter followed by a value that is enclosed in
parentheses, it is called a parameter in keyword form.

The normal format that is used when typing commands like this includes a
space between parameters and no space between the parameter value and
the parentheses. The CRTLIB command would look like:

CRTLIB LIB(xxx)

* |f you know the positional form of the command, you can type a command
followed by the parameter values excluding the parameter names. The
parameters can only be entered in the sequence shown in the syntax
diagram for the command (shown in the CL Reference). Values are sepa-
rated by one or more blanks. The CRTLIB command would look like:

CRTLIB USERXX *PROD TEXT('USERXX personal Tlibrary')

Notice the apostrophes surrounding the text entry. The TEXT parameter
expects a single value to be entered. If there were no apostrophes, the
system would consider each blank (space) to be the end of a value. The
apostrophes tell the system to treat everything within the apostrophes as a
single value.

Note: The TEXT parameter appears on most change and create commands
and is used to briefly describe the object being created or changed.
The description can be up to 50 characters and must be enclosed in
apostrophes if it contains any blanks or special characters, unless you
are using the prompter. The prompter does not require you to enter
the apostrophes when entering text descriptions.

In many of the discussions in this manual, the command, parameter, and value
will be shown entered on the command line. You can choose this convention or
simply enter the command and use the prompter function.

Throughout this manual, the values you should enter or view are highlighted and
underlined on the displays. This is for usability only; they are not actually high-
lighted on the displays.

Step 3. Changing Your Current Library

The current library is the library that is specified to be the first user library
searched for objects requested by a user. Use the Change Current Library
(CHGCURLIB) command to change the current library to be the new library you
just created (or the one you plan to use) as follows:

Type CHGCURLIB CURLIB(xxx) on the command entry line where xxx is the
name of the library you just created, such as:

CHGCURLIB CURLIB(USERXX)
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Overview of Output Queues

Step 4. Creating

The processing you do normally results in spooled output records that may be
produced on an output device. These output records are stored in spooled
output files until they should be produced. There may be many spooled output
files for a single job.

When a spooled output file is created, the file is placed on an output queue.
Each output queue contains an ordered list of spooled output files. A job can
have spooled files on one or more output queues.

You should have a special output queue so all of your spooled output is always
sent to that queue. This allows you to use certain commands to display the
spooled output at your work station and then selectively print or delete the
spooled output. Normally, a programmer would not print all of the spooled
output that is created.

an Output Queue
If you don’t already have a personal output queue, create your own output queue
using the Create Output Queue (CRTOUTQ) command.

Type the following on the command entry line (USERXX is used as the output
gueue name in the following example):

CRTOUTQ OUTQ(USERXX) TEXT('USERXX personal output queue')

armneurEmuns - ~e

om o~ M
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When a user profile is created, the system automatically creates a message
queue of the same name. The message queue is used for either messages
being sent by the system or by other users.

When you submit batch work {(such as compilation of source), the system will
send a message to your user message queue describing whether the job com-
pleted normally {the object was created) or the job completed abnormally (there
were errors in the source that prevented a successful creation).

When you sign on, your user message queue is in notify mode meaning you will
not see your messages unless you issue the Display Message (DSPMSG)
command. Enter the command now to see how a message queue appears.

DSPMSG

Normally, after you read your messages, you would clear them by using F13.
Press F3 to return to your original display.

Rather than using the DSPMSG command each time you want to see your mes-
sages, many users prefer to be informed immediately when a message arrives.
This is known as break mode. The next section describes how to change your
user profile to specify break mode.
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Step 5. Changing Your User Profile to Automatically Set Up Your Environment
When You Sign On '

Each time you sign on, you would normally want to work in the same environ-
ment. Rather than specifying commands every time you sign on, the system
allows you to specify various environmental attributes in your user profile. Once
these are changed in your user profile, they will be set automatically each time
you sign on.

Some of these attributes that you could change in your user profile are:

* The current library to the one you will use for this application
¢ The output queue to the one you are using
e The delivery mode to *BREAK for the user’s message queue

If you choose to make these changes to your user profile, follow these steps by
using the Change Profile (CHGPRF) command to make the necessary changes.

1. Type CHGPRF on the command line and press F4 to get the prompt for the

command.
a8 I
Change Profile (CHGPRF)
Type choices, press Enter.
Current library . . . . . . . . > USERXX Name, *SAME, *CRTDFT
Initial program to call . . . . *SAME Name, *SAME, *NONE
Library . . v o v v v v v o Name, *LIBL, *CURLIB
Initial menu . « « « ¢« v ¢« v o *SAME Name, *SAME, *SIGNOFF
Library o v v v v v o 0 v . Name, *LIBL, *CURLIB
Text ‘description’ . . . . . .. *SAME
Bottom
F3=Exit F4=Prompt  F5=Refresh  Fl0=Additional parameters Fl2=Cancel
F13=How to use this display F24=More keys
. /

2. Change the Current library prompt to the new library you created, and press
F10 (Additional parameters).
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Change Profile (CHGPRF)

Type choices, press Enter.

Current Tibrary . . . . . . .. > USERXX Name, *SAME, *CRTDFT

Initial program to call . . . . *SAME Name, *SAME, *NONE
Library . . . o v o v 0. . Name, *LIBL, *CURLIB

Initial menu . . . . . . . . . . *SAME Name, *SAME, *SIGNOFF
Library + o o v v v o 00w Name, *LIBL, *CURLIB

Text 'description' . . . . . . . *SAME

Additional Parameters

Job description . . . ... .. *SAME Name, *SAME
Library . . . . . .. e Name, *LIBL, *CURLIB
Document password . . . . . . .  *SAME Name, *SAME, *NONE
Message queue . . . . . . . . . *USRPRF Name, *SAME, *USRPRF
Library . o v v v v o oo Name, *LIBL, *CURLIB
Delivery + « v v v v v v v v v *BREAK *SAME, *NOTIFY, *BREAK..

More...

F3=Exit  F4=Prompt  F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

J

3. Change the Delivery prompt to *BREAK, then page down to change the
output queue.

4 N\
Change Profile (CHGPRF)

Type choices, press Enter.

Severity code filter . . . . . . *SAME 0-99, *SAME

Print device . . . . . . . . . . *SAME Name, *SAME, *SYSVAL

Output queue . . . . . . . . . . USERXX Name, *SAME, *DEV
Library o o v o 0 oo 0L Name, *LIBL, *CURLIB

Attention program . . . . . . . *SAME Name, *SAME, *NONE
Library . . . . o v v oo . Name, *LIBL, *CURLIB

User options . . . . . . . . . . *SAME *SAME, *NONE, *CLKWD..

+ for more values

Bottom
F3=Exit  F4=Prompt F5=Refresh Fl12=Cancel  F13=How to use this display
F24=More keys

- J

4. Change the Output queue prompt to the new output queue you created and
press the Enter key.

The command is run and your attributes should be changed.
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Step 6. Changing Your Job Information

The changes you made in your user profile will not affect your current job. When
a job starts, the attributes from the user profile are copied into your current job.

To get your job to recognize the user profile changes you made, sign off the

system (option 90 on the Main Menu) and sign back on. You should do this now.

Note: In place of signing off and signing on again, you could use the Change

Job (CHGJOB) or Change Message Queue (CHGMSGQ) command.

Displaying Job Attributes and Working with Spooled Files

The remaining tasks described in this chapter verify that the objects you created

and the changes you made actually took place and show you how to display,

print, and clear spooled files from your output queue.

Step 7. Displaying Your Library List
After you have signed back on, you can determine if your profile was really
changed by displaying the attributes of your job. Follow these steps:

1. First, display your library list to check your current library by typing the .

Display Library List command as follows:

DSPLIBL

The Display Library List display is shown.

’

Opt Library
Qsys
QHLPSYS
QUSRSYS
USERXX
QTEMP
QGPL
QRPG

-

Type options, press Enter.
5=Display objects in library

Type
SYS
SYS
SYS
CUR
USR
USR
USR

F3=Exit  Fl12=Cancel

System: RCH38342

Text

AS/400 System Library
AS/400 System Library
AS/400 System Library
USERXX personal library

AS/400 General Purpose Library
AS/400 System Library

Bottom
F17=Top  F18=Bottom
(C) COPYRIGHT IBM CORP. 1980, 1989.

2. Look at the current (CUR) library to make sure it has been changed.

3. Press F3 (Exit).
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Step 8. Displaying Your Message Delivery Mode
1. Display your message delivery mode for your user profile to check that it is
set to *BREAK mode by typing the Display Message command as follows:

DSPMSG USERXX

The Display Messages display is shown.

4 N
Display Messages
System: RCH38342

Queue . . . . . ¢ USERXX Program . . . . :  *DSPMSG
Library . . . : QUSRSYS Library . . . :
Severity . . . : 00 Delivery . . . : *BREAK

Press Enter to continue.

Bottom

F3=Exit F10=Display all F11=Remove a message
F12=Cancel F13=Remove all F16=Remove all except unanswered

- _/

2. Look at the delivery mode to make sure it has been changed to "BREAK.

3. Press F3 (Exit).
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Step 9. Checking Your Output Queue

To display the output queue attribute for your jobs, use the Work with Jobs
command as follows:

1. Type WRKJOB on the command entry line and press the Enter key.

' N
Work with Job
System:  XXXXXXXX

Job:  DSP62 User:  USERXX Number: 003736
Select one of the following:

1. Display job status attributes

2. Work with job definition attributes

3. Work with job run attributes, if active
4. Work with spooled files

10. Display job log, if active or on job queue
11. Display program stack, if active

12. Work with locks, if active

13. Display library list, if active

14. Display open files, if active

15. Display file overrides, if active

16. Display commitment control status, if active

More...
Selection or command
=== g
F3=Exit  F4=Prompt F9=Retrieve  Fl2=Cancel
- _J
2. Select option 2 (Work with job definition attributes) on the Work with Job
display.
4 N
Work with Job Definition Attributes
System: RCH38342
Job:  DSPB20604 User:  USERXX Number: 000263
Job description . . . . . . .. ... ... ... QDFTJOBD
Library .« « v v v e e e e e e e e e e e e e e : QGPL
Job queue « v . L oL L s e e e e e e

Library o v v v v o e e e e e e e e e e e et
Job priority (on job queue) . . . . . . .. .. .:
Output priority (on output queue) . . . . ... .: 5
End severity . . . . . . . v v v h e e e e ...t 30
Message logging:

Level . . . . . . . ... P
SEVEPILY v v v v e e e e e e e e e e e e e e e 0
Text « v v v e e e e e e e e e e e e .ot *NOLIST
Log: CL program commands . . . . . . . . c e .t *ND
Printer device . . . ¢« v . o v 0 o v e .. IDPRT
Default output queue . . . . . . . . ... ... USERXX
Library . . . . . . e e e e e e e e e R USERXX
More...
Press Enter to continue.
F3=Exit  F5=Refresh  F9=Change job  F12=Cancel F16=Job menu
o J

3. Look at the Default output queue and Library prompts to make sure they
have been changed.

Note: Most of the attributes displayed were set by the security officer when
your user profile was created. Because of this, some of the values
shown here may be different.

4. Press F3 (Exit).
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Step 10. Sending Jobs to an Output Queue

To provide an example of spooled output, direct the information for your job to
the output queue for printing by typing the following Work with Jobs command:

WRKJOB OUTPUT (*PRINT)

This will cause the information you saw displayed to be sent to a spooled file.
This spooled file can then be printed or just displayed.

Step 11. Displaying the Spooled File

Now, display the file you sent to the output queue by following these steps:

1. Type the following Work with Output Queue command on the command entry
line using the name of your output queue:

WRKOUTQ OUTQ(USERXX)
2. The Work with Output Queue display is shown.

| N
Work with Output Queue

Queue:  USERXX Library:  USERXX Status:  RLS

Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release B8=Attributes

Opt File User User Data Sts Pages Copies Form Type Pty
5 QPDSPJOB USERXX RDY 5 1 *STD 5
Bottom

Parameters for option 2 or command

===>

F3=Exit Fll=View 2 Fl2=Cancel F22=Printers F24=More keys
- J

3. Type a 5 in the Opt column next to the QPDSPJOB file to display it. You
should see the same information that was previously displayed.

4. Press F3 twice to exit.
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Step 12. Printing Output

To print output, a printer writer program is used to send the spooled file from the
output queue to a printer. You can begin printing by doing either of the fol-
lowing:

« Starting a writer to your output queue (requires an available printing device)
« Changing the spooled file so that it will be on an output queue that has a
writer already started

In a programming environment, it is normal not to print all of the output. There-
fore, it would be typical to change the spooled file to a different output queue
when printing is desired.

IBM supplies output queues such as QPRINT. There is also an output queue
created for each printer on the system. Ask your system operator for the name
of an output queue where you can print from. You may need to know the library
name also.

Assuming a printer writer is running, print your output following these steps:
1. Type the following command using the output queue you created:
WRKOUTQ OUTQ(USERXX)

-
Work with Output Queue ‘W
Queue:  USERXX Library: USERXX Status: RLS

Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release  8=Attributes

Opt File User User Data Sts Pages Copies Form Type Pty
2 QPDSPJOB USERXX RDY 5 1 *STD 5
Bottom

parameters for option 2 or command

===>

F3=Exit Fll=View 2 Fl2=Cancel F22=Printers F24=More keys
- J

2. Type a 2 in the Opt column next to the QPDSPJOB file to change the spooled
file attributes and press the Enter key.
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Type choices, press

Spooled file . . .
Job name
User . . . . ..
Number
Spooled file number
Print device

Output queue . . .

File separators .

F3=Exit  F4=Prompt
F24=More keys
A

Print sequence . . . . . .

Library . . . .
Form type . . . . ..
Copies . . . . . .
Save file . . ..

Change Spooled File Attributes (CHGSPLFA)

More...

Enter.
....... > QPDSPJOB Name, *SELECT
e . > DSPO20604 Name, *
....... > USERXX Name
e v e ... > 000263 00000B-999999
e ! 1-9999, *ONLY, *LAST
e e e e *0UTQ Name, *SAME, *0UTQ
. *SAME *SAME, *NEXT
e e e . QPRINT Name, *SAME, *DEV
....... QGPL Name, *LIBL, *CURLIB
. - *STD Form type, *SAME, *STD
. R | 1-255, *SAME
....... *NO *SAME, *NO, *YES
Additional Parameters
Ce e e 0 0-9, *SAME
F5=Refresh  F12=Cancel F13=How to use this display

J

3. Change the Output queue prompt to the name of the queue that is assigned
to your printer writer and press the Enter key. For example, if the output
queue is QPRINT in the QGPL library, you would type the fields as shown

above.

The parameter line at the bottom of the Work with Output Queue display
could have also been used to change to a different output queue. For
example, you could have specified the 2 option next to each spooled file to
be changed and entered OUTQ (QGPL/QPRINT) as follows:

-
Work with Output Queue
Queue: USERXX Library:  USERXX Status:  RLS
Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release 8=Attributes
Opt File User User Data Sts Pages Copies Form Type Pty
2 QPDSPJOB USERXX RDY 5 1 *STD 5
Bottom
Parameters for option 2 or command
===> QUTQ (QGPL/QPRINT)
F3=Exit  Fll=View 2 Fl2=Cancel F22=Printers F24=More keys
-

4. Press F3 (Exit).
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Step 13. Clearing the Output Queue

Once you have displayed your spooled files, you should determine what spooled
files you do not need to keep and delete them.

The number of spooled files in your output queue should be limited. When jobs
have completed, spooled files and internal job control information are kept until
the spooled files are printed or deleted. The number of jobs on the system and
the number of spooled files known to the system increase the amount of time
needed to do an IPL and internal searches, and increase the amount of tempo-
rary storage required.

You can delete all files from your output queue by using the Clear Output
(CLROUTQ) command as follows:

CLROUTQ OUTQ(USERXX)

Or, you can delete individual files in the output queue by using option 4 (delete)
on the Work with Output Queue display for only the files you want to delete.

Both of these functions are valuable for you. Normally programmers do not print
all of their output. You will want to keep the number of spooled files in your
output queue to a minimum. You should always delete the ones you do not
want.

Overview of Source Files

A source file contains source specifications that the system uses to create an
object. IBM-supplied source files, such as QCLSRC and QDDSSRC, are
designed to contain source statements for items such as control language (CL)
programs and database files (data description specifications (DDS)).

The IBM-supplied source files could be used to contain all source; however,
user-created source files are generally preferred because the source can then
be controlled by application area. There are generally two approaches to source
files:

e Use the same names as the IBM-supplied versions and keep the source files
in the appropriate library for a given application. For example, all RPG
source for the mailing application would be in the QRPGSRC file in your
library.

* Use a single source file per application.

A single source file is used in this manual.
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Step 14. Creating the MLGSRC Single Source File
Using the Create Source Physical File (CRTSRCPF) command to create a single
source file without specifying a library will automatically put the file in the
current library set up for the job. Create a single source file named MLGSRC by
typing the following command on the command entry line:

CRTSRCPF FILE(MLGSRC) TEXT('Source file for the Mailing List Application')
You should receive the following message:

File MLGSRC created in library USERXX
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Chapter 3. Using PDM and SEU

Now that the environment is set up, you should be familiar with the tools used to
manage the objects used in the application. The programming development
manager (PDM) and source entry utility (SEU) are two AS/400 Application Devel-
opment Tools (ADT) used in this manual. PDM is used to work with libraries,
objects, and members. SEU is used to create and change source members.
Other tools also exist, but will not be specifically used in this manual.

This chapter gives you an overview of the programming development manager
(PDM) and the source entry utility (SEU).

Overview of PDM

Throughout this manual, you will be using the programming development
manager (PDM). PDM provides an easy interface to work with lists of libraries,
objects, and members. You can perform a number of different operations such
as edit, compile, copy, and rename without having to know the commands. Pro-
ductivity is increased by being able to see a list of items and to work with them
at the same time.

To start PDM, type STRPDM on the command entry line and press the Enter key.
The AS/400 Programming Development Manager (PDM) display is shown.

e N
AS/400 Programming Development Manager (PDM)

Select one of the following:
1. Work with Tibraries

Work with objects
3. Work with members

N

9. Work with user-defined options

Selection or command

===>

F3=Exit F4=Prompt F9=Retrieve F10=Command entry
F12=Cancel F18=Change defaults

S (C) COPYRIGHT IBM CORP. 1981, 1989.

This display gives you an easy way to work with libraries, objects, and members.
From this display, you select which type of list you want to work with and are
presented with a list of the objects.

© Copyright IBM Corp. 1991 3-1



For example, if you select option 3 (Work with members), you would see the fol-
lowing display.

-
UIM-PART
Specify Members to Work With

Type choices, press Enter.

File . . . . . « « « « . SOURCE Name
Library « .« o . . . . USERXX *LIBL, *CURLIB, name
Member:
Name . . . . . e e *ALL *ALL, name, *generic*
Type « v v v v 0w *ALL *ALL, type, *generic*, *BLANK

F3=Exit F5=Refresh F12=Cancel

- J

On the Specify Members to Work With display, you would type the name of the
physical file or source physical file and the library for the member you want to
work with. You would be presented with the Work with Members Using PDM
display that contains a list of the existing members (if there are any).

4 N
Work with Members Using PDM
File . . . . . . SOURCE
Library . . . .  USERXX Position to . . . . .
Type options, press Enter.
2=Edit 3=Copy 4=Delete 5=Display 6=Print
7=Rename 8=Display description 9=Save 13=Change text . . .
Opt Member Type Text
SAMP1 *FILE Sample source physical file
SAMP2 *FILE Sample logical file
SAMP3 *PGM Sample program

Parameters or command

===>

F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys

\- /

From the Work with Members Using PDM display, you can see that you can edit,
delete, copy, create, and so on. One major advantage in using PDM is that you
do not need to know any CL commands when using the options available on the
displays.
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Overview of SEU

You can enter and edit source and create source members from a work station
using the source entry utility (SEU). SEU operates on members of a source file.

A member is an identifiable group of records in a database file. Each member
conforms to the characteristics of the file and has its own access path.

When you use SEU, source records are entered into a member of a source phys-
ical file. In this application, a file named MLGSRC in your library is used.

A source file can have multiple members, with each member containing a sepa-
rate set of source statements, as shown in Figure 3-1. In this figure, each
member of file MLGSRC contains the source statements for a different file or
program.

You create programs and file objects from source members. The programs and
objects are normally assigned the same name as the member (you can specify a
different name when you create the objects).

Source

File
MLGSRC

- -
~~~~~
______
- ~~
~~~~~
~~~~~~
________
- ~~
~~~~~~~

Members
= AL S

Source for Source for |Source for Source for Source for Source for
MLGMSTP MLGMSTL |MLGLBLR MLGMSTL2 | MLGRPTC MLGINQD
Physical File | Logical File |RPG Program| Logical File | CL Program | Display File

RV2We04-0

Figure 3-1. Example of a Source File with Multiple Members

There are several advantages to using SEU to create or update members of a
source file:

* When a source statement is entered, its syntax can be automatically checked
for validity. Coding and keying errors (such as ZADD entered for Z-ADD) are
found; however, relational errors (such as a GOTO without a corresponding
TAG) are not detected. Relational errors are found when the source is com-
piled.

» While a source statement is being entered, the formats supplied by IBM for
source types, such as PF (physical file) and RPG, can be used to enter data
only in fields that apply to a statement. This method of entering data can
prevent both positional and field-content keying errors.

» Source entered through SEU is online and can be easily controllied by using
online data storage and maintenance. For example, a source file is saved
the same way as other types of files and the date of last change is automat-
ically kept as part of each record.

* The following functions are available to help you create and update source:

— Adding or deleting source statements
— Changing existing source statements
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SEU can be called by using the Start SEU (STRSEU) command through the PDM
Work with Members Using PDM display or through the programmer menu.

Throughout this manual, SEU is usually called from the Work with Members
Using PDM display. For example, if you press F6 (Create) on the following

Copying source statements from

Selecting a particular source me

display:

Moving or copying source statements within a member
one source file member to another
Searching (scanning) for a specific character string
mber from a list of members in a file

(

-

Work with Members Using PDM

File . . . ... MLGSRC

Library . . . .  USERXX Position to . . . . .
Type options, press Enter.

2=Edit 3=Copy 4=Delete 5=Display 6=Print

7=Rename 8=Display description 9=Save 13=Change text . . .
Opt Member Type Text

(No members in file)

Parameters or command
===>
F3=Exit
F9=Retrieve

F4=Prompt
F10=Command entry

F5=Refresh
F23=More options

F6=Create
F24=More keys

The Start Source Entry Utility (STRSEU) display is shown.

e

-

Start Source Entry Util

Type choices, press Enter.

Source file . . . . . . . . .. > MLGSRC
Library . . o o o o o . . > USERXX

Source member . . . . . . .. . TEST

Source type . . . .. .. ... PF

Text 'description’

F3=Exit  F4=Prompt F5=Refresh  Fl12=Cancel

F24=More keys

ity (STRSEU)

*PRV

*LIBL, *CURLIB, *PRV
*PRV, *SELECT

*SAME, BAS, BASP, C...

Name,
Name,
Name,
Name,

SEU Test Member

Bottom
F13=How to use this display
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On this display, you would type the name of the source member (TEST) and its
type (PF) and description (SEU Test Member) and press the Enter key to get to

the Edit display.

—
Columns . . . .: 1 71 Edit USERXX/MLGSRC
Find . TEST
FMT PF ..... Avvvveinnns T.Name++++++RLen++TDpB...... Functions+++++++tttttttttts

*kkkxRKRERERNRE Beginning of data *****x* Kk kKKK Kk KKKk
KAKRAAAAAKRARRAAKRKAN End Uf data nnnnnnn * *kk *
F3=Exit F4=Prompt F5=Refresh
F10=Top F11=Bottom F24=More keys
\»Member TEST added to file USERXX/MLGSRC. +

The Edit display is where you would enter your source coding. SEU has many
functions available to help you. If you press F24 (More keys), the following keys

are displayed.

F13=Change defaults
F16=Perform find

\‘Member TEST added to file USERXX/MLGSRC.

F14=Find/Change Services
F17=Perform change

F15=Browse/Copy Services
F24=More keys

+

J

These keys provide many valuable functions to help you enter your source

coding. For more information about these keys, you can place your cursor on

either of the function key lines and press the Help key.
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If you press F3 to exit from the SEU Edit display, the Exit display is shown.

' R
Exit
Type choices, press Enter.
Change/create member . . . . . .. N Y=Yes, N=No
Member . . . . .. oo L. . TEST Name
File v v v v v v v v v v v MLGSRC Name
Library « « . . o . . . . . . . USERXX Name
Text « « v v v v v oo v v v v SEU Test Member
Resequence member . . . . . . .. Y Y=Yes, N=No
Start .« . . 0 o 0 0w e e . 0001.00 0000.01 - 9999.99
Increment . . . . .. .. ... 01.00 00.01 - 99.99
Print member . . ... ... ... N Y=Yes, N=No
Return to editing . . . . . . ... N Y=Yes, N=No
Go to member list . . . . . . .. . N Y=Yes, N=No
F3=Exit F5=Refresh F12=Cancel )

On the Exit display, you can choose to change or create the member, print the
member, or return to editing. Since there were no changes or additions made to
the member here, the default is not to create the member. If changes or addi-
tions had been made to the member, the default would be to create the member.

Knowing how to use SEU is important in going through the exercises contained
throughout this manual. You should at least know how to create a new member,
and enter, correct, and delete a statement. If you are unfamiliar with using SEU,
refer to Appendix C, “Example of Using SEU Functions.”
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- Batch or
interactive
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The mailing list application described in this manual is not real from several
viewpoints. Rather, it is defined in such a way that most readers should be able
to relate to what the application must do, that is, to create and maintain a
mailing list file (called a master file), to print mailing labels from the file, and to
provide analysis of the file. The mailing list application is intended to be simple
and is used only to describe the typical application development steps.
However, you will find that the application must address many of the same con-
siderations that exist in real applications.

This chapter describes the overall requirements and design of the mailing list
application. It then describes the characteristics of the application including the
structure and the naming conventions.
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Mailing List Application Requirements

Overall Objectives and Anticipated Transactions
The mailing list application will provide a file of names and addresses for the
accounts handled by a company. The file must be maintained. Various mailing
labels, reports, and queries will be produced.

The following volumes and approximate transaction load have been considered:

* There will be approximately 20,000 accounts. Future growth may double the
number of accounts.

* Once the database is created, it is assumed there will be approximately 600
changes a day (additions, changes, or deletions), plus another 100 inquiries.

* Mailing labels will be produced for all accounts every 3 months. Selected
mailings will occur on demand. Assume 2 per week.

* Analysis reports will occur on demand. Assume 2 per week.

Basic Input and Output Fields
The mailing label output will have a format such as the following:

Susan Smith
121 W 15th St
Minneapolis MN
55601

Two-character state abbreviations will be used. One line of address will be suffi-
cient. Five-character zip codes will be required. Twenty characters will be suffi-
cient for each of the name, address, and city fields. Mailing labels will always
be printed in zip code order.

Each account will be assigned a unique account number and a 1-character code
for type of account to assist in selection data (such as 2 =Government account).

Usability Objectives
To make the application more usable, a solution must be provided to allow the
account number to be determined if only the name and address is known. It is
acceptable to provide a search value in each record and allow the user to enter
a search field and receive all of the matching values. For example, if the name
of the account is Joseph Jones, the search value could be JONES.

User and Security Considerations

The following requirements exist for the users of the application and the security
needed:

¢ Multiple users must be able to access and maintain the database at the
same time.

e Not all users of the system should be allowed to change records in the
mailing list database. To provide for this objective, your system must be at
the proper security level. This is discussed later. Any user of the system
should be allowed to inquire (read only) into the database.
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Overview of AS/400 Database

The AS/400 system database is different from traditional system databases
because of its innovative design which integrates the database with the oper-
ating system program and integrates support for several different interfaces into
a single database manager.

As the amount of data that you keep on your system grows and the interrelation-
ships between various objects become more complex, an organized approach to
handling this data is essential.

The AS/400 database is an organized collection of all data files stored in the
system. The AS/400 system allows you to store data in one physical structure,
but allows multiple users to access the data in various logical formats, organiza-
tions, and sequences.

A database file is an organized collection of related records in the database.
There are two types of database files on the AS/400 system as shown in
Figure 4-1:

e A physical file is a database file that contains data records. All the records
have the same format; that is, they are fixed-length records and they contain
the same fields in the same order.

* A logical file is a database file through which data that is stored in one or
more physical files can be accessed by means of record formats and/or
access paths that may be different from the physical representation of the
data in the database.

Physical | Logical
File N File
Account Account
Number Name Type Number Name Type
0010 SMITH 3 EOOZO JONES 2 E
0020 JONES 2 iOO‘lO SMITH 3 !
________________________ J

* Does not contain data

* Normally used to
sequence the data
stored in a physical
file (such as
ordering by name)

Figure 4-1. Overview of Physical and Logical Files

A file is normally created on the AS/400 system by a CL command before a
program can use the file. An RPG/400 program cannot create a file, but can add
records to a file that was created previously. When a physical file is created, no
data records exist in it. A program, such as an RPG/400 program, a command
such as the Copy File (CPYF) command, or DFU must be used to add records to
the file.
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Access Paths: Data in both types of database files can be processed by a
program. The file definition includes an access path, which is the means by
which the system provides a logical sequence to the data records in a database
file so that they can be processed by a program. There are two types of access
paths (keyed sequence and arrival sequence), but only the keyed sequence type
is discussed in this manual. A keyed sequence access path is based on the
content of key fields within a record. Using key fields, records can be logically
sequenced in a file by specifying such things as:

* The fields in the record that are key fields
= Ascending or descending order for the key field(s)

* The order of the key fields when multiple fields compose the key

Selection criteria can also be used to form a subset of the records in the logical
file. For example, you might only be interested in the customer records for an
industry type (such as manufacturing).

For more information on keyed sequence access paths, refer to the Database
Guide.

Externally Described Data Files: The physical database file and the logical data-
base files used in this manual are externally described. The records of an
externally described data file are described to the system through the use of
data description specifications (DDS) when the file is created. The DDS defines
the individual fields of the file and their characteristics.

A file can be defined without specifying individual fields. This is called a
program-described file. This technique will not be used in this manual. External
field descriptions are used in this application because of the following consider-
ations:

* Any fields used as keys or in selection criteria must be defined.

» Field definitions are not coded in every program because the RPG/400 com-
piler can automatically copy the definition. This helps to keep field names
and their attributes consistent and reduces the coding time for input and
output fields used in a program.

Database Design
When the requirements of the application have been agreed to, you can proceed
with the detail design. The major considerations are to define the database files
needed and to define what major interfaces will be provided.
The basic design of the mailing list database is:

* There will be one record per account number with the mailing list informa-
tion. The account number will be used as the access path to the file.

* A search field will be included in each record and there will be a logical file
for the search field.

e There will be other logical files for the label printing programs and analysis
reports.
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Design of the Basic Database Record
You can now begin the design of the basic database record which will be in the
master file.

The account number field must be designed to hold the current 20,000 records
with the ability to double. A 5-digit account number is decided on. This will
allow for up to 99,999 accounts.

A typical solution for assigning the account numbers (if they do not already exist)
would be to arrange the file in search order and then number the accounts with
gaps in between the numbers. This will allow new accounts to be added and
still keep a reasonably consistent sequence.

Another solution is to number the accounts sequentially beginning with 00001. A
new account would receive the next sequential number or receive a number
made available by a deletion. .

Characteristics of the Master File
Each mailing list record in the master file has the following format:

Mailing List Record
Length Decimal

Field Description Field Name (Characters) Positions Field Type
Account number MLACCT 5 0 Numeric
Type of account MLTYPE 1 Character
Name MLNAME 20 Character
Search field for MLSRCH 10 Character
name search
Address MLADDR 20 Character
City MLCITY 20 Character
State MLSTAT 2 Character
Zip Code MLZIP 5 0 Numeric
Note: The field names used are 6 characters or less. This meets an RPG require-
ment.

The account number (MLACCT) is unique for each record. The account type
(MLTYPE) can be any of the following values:

MLTYPE Field

Value Meaning

1 Business

Government

Organization
School

Private
Other

Qi |dD|WIN
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A typical mailing list record might look like this:

MLACCT

MLTYPE

MLNAME MLSRCH MLADDR MLCITY MLSTAT MLZIP

10622

5

JJ Johnson JOHNSON 489 Whitney St Chicago IL 54857

You maintain the master file by adding, deleting, and changing the mailing list
records. When printing a mailing list from the master file, you can use various
selection criteria to select particular types of records and to arrange the records
in various sequences. For example, a mailing list printout might include:

All government accounts in New Jersey. The list would be printed in
numeric sequence by account number within zip code areas.

All school and private accounts in a specific zip code area. The list would
be printed in alphabetic sequence by name.

All records in account number sequence within zip code areas.

Although this application is simple, its requirements are typical of many data
processing applications:

It has a master file.

Transactions are applied to the master file. These can change or delete an
existing record or add a new record (maintenance of the file).

An inquiry capability is needed to display a record.
The data is printed in various sequences.
There can be multiple work station users.

Backup of files and programs must be considered.

Interface Design

The basic design of the interfaces and menus is:

A separate interactive inquiry program will be provided.
An interactive maintenance program will be provided.
A name search function will be provided.

Label printing and analysis will be submitted to batch.

A menu will be provided with the interactive functions and an easier method
to submit batch work.
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Naming Rules and Conventions

General

The AS/400 system requires you to assign names to libraries, programs, and
files. In addition to naming rules established for the system, you may want to
establish your own naming conventions to help you organize your application.
No single set of naming conventions is the best; your naming conventions should
be easy for you to use and understand.

Some AS/400 naming rules to remember are:
* Objects of the same type within a specific library must have unique names.

* Members of a specific database file must have unique names; however, a
member name can be the same as a program or file name within the same
library.

* Fields within a specific record format must have unique names.

* RPG/400 requires that all file, record, and field names be unyique within a
program.

* RPG allows for 6-character field names, 8-character file names, and
8-character format names. The 0S/400 licensed program allows for
10-character names. Because the application is coded in RPG, the RPG
restrictions are used. RPG does allow a rename capability to handle longer
names, but it is generally desirable to meet the restrictions of your language
requirements.

The CL Reference and the RPG/400 manuals contain more information on
naming rules.

For the Mailing List Example

Standards are normally set when your system is installed and not for a specific
application. In this mailing list example, the following naming conventions are
used:

¢ Object names begin with MLG for mailing {(such as MLGMSTP).

¢ Physical file names are 7 characters, the last of which is P (such as
MLGMSTP). Record format names for the files are 7 characters, the last of
which is R (such as MLGMSTR).

* Logical file names are 7 or 8 characters, the seventh of which is L (such as
MLGMSTL); if there is an eighth character, it is a digit (such as MLGMSTL1).
A logical file could also have a name such as MLGNAML to assist in under-
standing the name.

e Other object names are 7 characters:
— The first 3 characters are MLG.

— The second 3 characters represent a function, such as MTN for mainte-
nance and NAM for name search.

— The seventh is C for control language (CL) programs, R for RPG pro-
grams, D for display files, U for DFU programs, and Q for Query pro-
grams.
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The field names for the mailing list master file all begin with ML. Making the
first 2 characters unique per database file helps designate which file they come
from. In this application, only one physical file exists. If multiple files existed,
they could each have their own unique 2-character prefix.

In Conclusion

It is difficult to determine when the application design phase ends and the create
phase begins. There is normally no clear cut boundary. In many cases the
same person does both tasks. In the next chapter, you will start creating the
files used in the mailing list application.
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Now that the environment has been set up and you have the single source file
created, you can begin creating the basic application objects that your applica-
tion will use. These objects are the field reference, the master physical, and the
logical files.

This chapter describes the field reference, physical, and logical file specifications
and goes through the following tasks:

e Creating the field reference file (MLGREFP)

e Displaying the output

* Deleting the spooled files

e Creating the master physical file (MLGMSTP)

e Creating the logical file that will be used for label printing in a sequence of
zip, state, city, name (MLGMSTL)

Overview of Field Reference Files

After the database files and fields are designed, you normally begin by defining
a field reference file to be used by the application. The field reference file will
contain all of the basic fields and their attributes which will be used by the appli-
cation. The other files in the application will reference the fields in the field ref-
erence file.

Note: There are other solutions to defining a database with the 0S/400 licensed
program, including Structured Query Language/400 and the interactive
data definition utility (IDDU). Neither of these will be used in this manual.

A field reference file is created from data description specifications (DDS). DDS
describe data attributes in file descriptions external to the application program

‘that processes the data. To the system, a field reference file is a normal file.

You can use either a physical or logical file as a reference file, but normally you
create a physical file (it does not need to have a member or any data).
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Some of the advantages of using a field reference file are that it:
* Allows you to define the fields only once to the system

* Is a single source for all field information (such as attributes and text
description)

e Simplifies the coding needed to achieve consistency and documentation

It is good practice to spend extra time defining the fields in a field reference file.
Having a good definition of a field can be very helpful in minimizing changes
later on.

The field reference file is not dynamic. If you change the definition of a field, the
change is not dynamically duplicated in all of the objects that refer to the field
reference file. Every object that would be affected by the change still needs to
be re-created. However, no coding changes would normally need to occur in the
files that refer to the field reference file.

The field reference file and the system support for externally described data
encourage the programmer to use consistent field names in all programs that
use the field reference file. This not only assists in debugging, but in mainte-
nance as well.

DDS are defined to be entered in specification sheet form. Figure 5-1 on
page 5-3 shows a blank DDS form.

There are two typical approaches to entering DDS into the system:

* You can fill in the form and then transfer the coded entries into a source
member using SEU.

* You can enter the specifications directly into a source member using SEU.
You may have written down on scratch paper the fields that you want to
enter and then fill in the remaining specifications as you go along.

Most programmers do not fill out the DDS form. They just start entering from
SEU with some scratch paper to assist. The DDS form is only used logically.
However, the positions described on the form must be accurately followed when
you enter the source statements. If not, the DDS source for the file will not be
created (or will be created incorrectly). SEU assists you in entering specification
type statements and will check the syntax of your statements. See Appendix C
for an example of how to use the DDS prompts in SEU.
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An example of some of the DDS for the MLGREFP field reference file entered on
a DDS form is shown in Figure 5-2. The complete source is shown in Figure 5-3

on page 5-4.
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Rather than showing the specifications in specification sheet form, this manual
will show them in source form where the source information has been printed
after it was entered.

Description of DDS for Field Reference File (MLGREFP)

Figure 5-3 shows the source for the MLGREFP field reference file. A description
of each line follows the figure.

A ruler is shown above the source to assist you in determining the position
being described.

R TR R A T RIS Y S SRS R SN ¢ I S
0001.00 A* MLGREFP - Mailing list field reference file
0002.00 A R MLGREFR TEXT('Mailing 1ist ref')
0003.00 A MLACCT 5 0 COLHDG('Account' +
0004.00 A "number')
0005.00 A EDTCDE(X)
0006.00 A MLTYPE 1 COLHDG('Type')
0007.00 A VALUES('1* '2' '3' +
0008.00 A 41 151 191
0009.00 A TEXT ('Acct type- +
0010.00 A 1=Bus 2=Gov 3=0rg +
0011.00 A 4=Sch 5= Pvt 9=0th')
0012.00 A MLNAME 20 COLHDG('Name")
0013.00 A MLSRCH 10 COLHDG('Search')
0014.00 A TEXT('Search field for +
0015.00 A name search')
0016.00 A MLADDR 20 COLHDG('Addr')
0017.00 A MLCITY 20 COLHDG('City")
0018.00 A MLSTAT 2 COLHDG('State')
0019.60 A VALUES('AL' 'AK' 'AZ' +
0020.00 A 'AR' 'CA' 'CO' 'CT' +
0021.00 A 'DE' 'DC' 'FL' 'GA' +
0022.00 A 'HI' 'ID' 'IL' 'IN' +
0023.00 A 'TAY 'KS'OTKY!' LAY +
0024.00 A 'ME' 'MD' 'MA' 'MI' +
0025.00 A 'MN' 'MS' MO' 'MT' +
0026.00 A 'INE' 'NV' 'NH' 'NJ' +
0027.00 A INM' 'NY' INC' 'ND' +
0028.00 A 'OH' 'OK' 'OR' 'PA' +
0029.00 A 'RI' 'SC' 'SD' 'TN' +
0030.00 A PTX' 'UTY 'VT!' 'WA' +
0031.00 A TWA' WV OTWIE tWY )
0032.00 A MLZIP 5 0 COLHDG('ZIP' 'code')
0033.00 A EDTCDE(X)

Figure 5-3. DDS Source for MLGREFP Field Reference File

Line 1.00: All DDS specifications have an A in position 6. A comment is indi-
cated by an * in position 7. A comment is used to help describe the source and
is not used when an object is created. The comment on line 1.00 describes the
name of the member and its purpose. This convention will be followed for all of
the source members created.

Line 2,.00: The R in position 17 defines a record line. The name of the record
MLGREFR is entered in positions 19 through 28. For a field reference file, the
record name has no purpose other than to satisfy a DDS requirement.
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The left side of the form (positions 7 through 44) has specific positions for spe-
cific functions. Position 45 to the end of the specification line is the keyword
area. The keyword area is more free form and allows a wide variety of entries.

The keyword entered is TEXT which provides a text description of the record
being created. TEXT is optional and provides documentation only. If you display
the file description, you could see the record text. Notice that the text entry has
single apostrophes surrounding the text. The apostrophes describe a string of
data.

Lines 3.00—5.00: The MLACCT field is defined. The field name is given and the
5 in position 34 describes a length of 5. The 0 in position 37 indicates that the
field has zero decimal positions. Because there is an entry in the decimal field,
the field is defined as a numeric type. The default is that if no decimal positions
are defined (position 37 is blank), the field will be defined as a character type.

Field Types: The two basic field types are character and numeric.
Any characters are valid in a character field.

A numeric field defaults to be in packed decimal form. It is more efficient from
both a disk storage space and from a processing unit viewpoint to use odd
length packed decimal fields. Because of this, you should define numeric fields
with odd field lengths as shown in the example. The system is very restrictive
about what is valid in a packed decimal field. Only the digits O through 9 are
valid plus a valid sign (plus or minus).

The system also restricts various functions involving character versus numeric
fields. You can only perform arithmetic calculations on numeric fields and you
can only edit (insert a decimal point) in a numeric field. Operations that perform
a comparison require the same field type (numeric versus numeric or character
versus character). There are instructions that let you change from one field type
to another.

COLHDG Keyword: One keyword for the MLACCT field is COLHDG meaning
column heading. Two values are entered (Account and number). The plus
symbol means that the specification of the keyword is continued on the next line.
A column heading is used by various system functions to help describe the field
when a value is presented. If no COLHDG keyword is entered, the column
heading assigned is the field name. Since MLACCT is not meaningful to an end
user, a column heading is assigned to this field as well as every field in the field
reference file. You can have up to 3 lines for the column heading per field.

TEXT Keyword: A text description also exists for each field. If no TEXT keyword
is specified, the text description of the field is the column heading values
assigned. Multiple column heading values would appear with a blank between
them for the text description. The text description assigned to the MLACCT field
would be Account number. The text description appears in a variety of places in
the system such as DFU, Query, SQL, and on an RPG compilation listing that
uses the field.

EDTCDE Keyword: The EDTCDE (edit code) keyword is also assighed to
MLACCT. EDTCDE describes an editing value for a field. For example, a dollar
amount field is normally presented as 1,372.15 although it is normally stored in
the database as 131215. The edit code can be used to describe where the
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comma and decimal point appear and whether leading zeros should be sup-
pressed.

The keywords for a given field end when another field name appears in positions
19 through 28.

Edit Code X: The X edit code says that the field should not be edited and that
leading zeros should not be suppressed. In this application, assume the account
number should appear with the leading zero such as 01234. The leading zero
should not be suppressed. The edit code function is used by various system
functions. RPG also supports the same definition for edit codes.

Lines 6.00—11.00: The MLTYPE field is described as a 1-byte character field (no
decimal positions). A column heading is assigned.

VALUES Keyword: The VALUES keyword identifies the valid values that may be
entered into this field. The apostrophes surrounding each value are needed
because a digit (such as 1) entered by itself is considered to be a numeric value.
A DDS error would occur unless the valid values are all character constants if
the field defined is a character type.

The VALUES keyword applies when a value for the field is entered from a work
station where the display file is described using DDS. DFU does not use the
VALUES description.

A text description is provided for the field to help describe what the codes mean.
Up to 50 characters of text can be entered for a text description. For this field,
the coded text description is a better description than the default text described
by use of the column heading.

Lines 12.00—17.00: The name, search value, address, and city fields are
described. Each is given specific attributes. The TEXT keyword is used when
the column heading default is insufficient.

Lines 18.00—31.00: The MLSTAT field is defined. The VALUES entry defines all
of the 2-character state abbreviations.

Lines 32.00—33.00: The zip code is defined as a numeric field. Zip codes are
normally displayed with leading zeros so the X edit code is used.

Step 1. Entering the Field Reference File Source (MLGREFP)

The field reference file named MLGREFP contains the record format for the
mailing list example. To enter the source for MLGREFP, follow these steps:

1. Start PDM by typing the STRPDM command on the command entry line.

2. Request SEU by selecting option 3 (Work with members) from the PDM main
menu.
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The Specify Members to Work With display is shown.

o ™
Specify Members to Work With
Type choices, press Enter.
File « v v v v v v v o MLGSRC Name
Library . .+« + . . .  USERXX *LIBL, *CURLIB, name
Member:
Name . . .« . o« . . *ALL *ALL, name, *generic*
Type C e e e e e RALL *ALL, type, *generic*, *BLANK
F3=Exit F5=Refresh F12=Cancel
- J

3. Fill in the file and library names on the Specify Members to Work With

display as shown above and press the Enter key.

The Work with Members Using PDM display is shown.

( R
Work with Members Using PDM
File « . . .. . MLGSRC
Library . . . .  USERXX Position to .
Type options, press Enter.
2=Edit 3=Copy 4=Delete 5=Display 6=Print
7=Rename 8=Display description 9=Save 13=Change text ...
Opt Member Type Text
(No members in file)
Parameters or command
===>
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys
- J

4. No members are shown because there are no existing members in file
MLGSRC (uniess you already copied the source from the QUSRTOOL

library). Press F6 (Creat

e) to create a member.
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The Start Source Entry Utility display is shown.

( ™
Start Source Entry Utility (STRSEU)

Type choices, press Enter.

Source file . . . . ... .+ . > MLGSRC Name, *PRV

Library « . o v v v v oo . > USERXX Name, *LIBL, *CURLIB, *PRV
Source member . . . . . . . .. MLGREFP Name, *PRV, *SELECT
Source type . . . ... 0. . PF Name, *SAME, BAS, BASP, C...
Text 'description' . . . . . .. Mailing 1ist field reference file

Bottom
F3=Exit  F4=Prompt  F5=Refresh  F12=Cancel  F13=How to use this display
F24=More keys

- J

5. Fill in the fields as shown above and press the Enter key. The source type is
PF for physical file.

The SEU Edit display is shown.

~
Columns . . . .: 1 71 Edit USERXX/MLGSRC
Find . . . MLGREFP
FMT PF ..o Aceeeooo oo ToName++++++RLen++TDpB. . ... Functions+++++++++++++++444
hAhhkAhkhhkhhhkhhhhk Beginn-ing Df data hkhkkhkk * * **k *
KAKRKAAAKRAARARKRAAAKRK End of data * **k * * *Ahkhhk Ahkhhhhk
F3=Exit F4=Prompt F5=Refresh
F10=Top Fll=Bottom F24=More keys
\»Member MLGREFP added to file USERXX/MLGSRC. i)

6. The next step is to enter the DDS.
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Note: You can use the browse/copy services function to copy the source
from the QUSRTOOL library or copy all the source needed in this
manual. This will remove the need for you to have to type the specifi-
cations and remove keying errors. Refer to Appendix B, “Overview of
QUSRTOOL Library” for the name of the file to use and an example of
how to do this. If you choose to copy the source from the QUSRTOOL
library, you still must create the file using the next step.

SEU provides a prompting method for you to enter physical file DDS. (The
statements do not need to be entered knowing the required positions.) You
can see what this prompt looks like by positioning the cursor to a statement
and pressing F4. Press F12 (Cancel) to remove the prompt.

7. Enter the DDS for MLGREFP as shown in Figure 5-3 on page 5-4. When you
are done, press the Enter key.

8. Press F3 (Exit).

-
Exit ‘\
Type choices, press Enter.
Change/create member . . . . . . . ) Y Y=Yes, N=No
Member . . . . ¢ 0 o0 oo MLGREFP Name
File « v v v v v v v v v v v v MLGSRC Name
Library . « v v v v v 0 v 0 o USERXX Name
Text « v v v v v e e e Mailing 1ist field reference file
Resequence member . . . . . . . . Y Y=Yes, N=No
Start « v v v v e e e e e e e 0001.00 0000.01 - 9999.99
Increment « « « « ¢ ¢ o o 0 . 01.00 00.01 - 99.99
Print member . . . . . .« o o .. N Y=Yes, N=No
Return to editing . . . .« . . .. N Y=Yes, N=No
Go to member Tist . . . . . . . . . N Y=Yes, N=No
F3=Exit F5=Refresh F12=Cancel
o J

9. On the Exit display, press the Enter key to take the defaults to create the
member.

You should now be back to the Work with Members Using PDM display.

Step 2. Creating the Field Reference File (MLGREFP)

The information you have entered so far is only known to the system as source.
It is not known as a field reference file. You now need to use a create command
which will use the source and create an object (the field reference file) on the
system. Rather than directly entering a command, PDM makes it easy to do this
by allowing a special option (14) for compile. The compile option will submit the
proper create command to batch.

On the Work with Members Using PDM display, type a 14 (Compile) in the Opt
column next to the file to create the MLGREFP member.
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Work with Members Using PDM

File . . .. .. MLGSRC
Library . . . .  USERXX Position to . . . . .

Type options, press Enter.
14=Compile 17=Change using SDA 25=Find string ...

Opt Member Type Text
14 MLGREFP PF Mailing list field reference file

Parameters or command

===>

F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys

- /

PDM issues the appropriate create command based on the member type. The
actual command issued is:

CRTPF FILE(MLGREFP) SRCFILE(MLGSRC) MBR(*NONE)

The job will be submitted to batch processing and you will receive a completion
message when the job is done. The amount of time it will take to run the batch
job will vary depending on how much work exists in your system. When a batch
job is submitted, it will be placed on a job queue. Various system commands
control when the job is scheduled to run and what its priority is.

Displaying Your Output

After you receive a completion message for the job, you can check the file you
just created. Use the Work with Output Queue (WRKOUTQ) command and select
option 5 to display the spooled file MLGREFP. Spooled files associated with a
create (CRT) command will have the same name as the specified file name.

If you want to print the file, go through “Step 12. Printing Output” on page 2-13.
Otherwise, you can select option 4 to delete the MLGREFP spooled file.

If you have questions about the field reference file, you can do the following:

* Display the source using SEU. This is normally an adequate solution, but
displaying the source does not guarantee that the source agrees with the
existing field reference file. For example, you may have changed the source
without re-creating the field reference file.

¢ Display the field reference file. This can be achieved with the Display File
Field Description (DSPFFD) command. This will show the object version that
is being used by the system. You can try this by entering:

DSPFFD FILE(MLGREFP)

* Keep the printed output. This requires filing a new version every time you
make a change.
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Overview of Master Physical File

The master file used in the mailing list application is the physical file, MLGMSTP.
The file will be keyed on the account number field. MLGMSTP contains the
master data for the mailing list application. The logical file, MLGMSTL, provides
a different access path to access the master data.

Description of the DDS for Physical File (MLGMSTP)

Figure 5-4 shows the DDS for the MLGMSTP physical file. Each line of the DDS
is described following the figure.

B - R R CT T RS . R e N T/
0001.00 A* MLGMSTP - Mailing list master physical file
0002.00 A REF (MLGREFP)
0003.00 A UNIQUE
0004.00 A R MLGMSTR TEXT('Mailing list +
0005.00 A master record')
0006.00 A MLACCT R
0007.00 A MLTYPE R
0008.00 A MLNAME R
0009.00 A MLSRCH R
0010.00 A MLADDR R
0011.00 A MLCITY R
0012.00 A MLSTAT R
0013.00 A MLZIP R
0014.00 A K MLACCT

Figure 5-4. DDS for Master Physical File (MLGMSTP)
Line 1.00: A comment.

Line 2.00: The REF keyword identifies the field reference file (MLGREFP) that
was created previously.

Note: The REF keyword is specified before the record description. In DDS, it is
possible to define a file with multiple record formats (a physical file can
have only one format). Certain keywords apply to the entire file in which
case they must be specified before the first record description. This is
called a keyword at the file level. The REF keyword must be specified at
the file level.

Line 3.00: The UNIQUE keyword indicates that the values for the key fields
defined for this file must be unique. This means that the system will prevent two
account numbers from having the same value.

Lines 4.00—5.00: The record MLGMSTR is described. Notice that the name
differs from the file name. This is to meet an RPG requirement that any names
(files or records) must be unique in the program. A text description is given to
the record by the TEXT keyword.

Lines 6.00—13.00: The fields for the mailing list master file are defined. Each
field specifies an R in position 29 to indicate that the definition of the field should
be extracted from the file referred to by the REF keyword on line 2.00.

Note that the entries for a physical file are very easy to specify because all of
the work has been done in the field reference file.
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Line 14.00: The key field of the file is described. The K in position 17 indicates
that the field specified in positions 19 through 28 is a key field. Each key field (if
there is more than one) must have a K entry. The key field is identified as
MLACCT for the account number.

File Processing: A file does not have to have a key field, in which case you can
process it either in arrival sequence order (the order in which the records were
added to the file) or relative record order. You can process an arrival sequence
file either sequentially or randomly. Random processing occurs by specifying a
relative record number. For example, relative record 100 would be the one-
hundredth record added to the file. In this application, keyed processing is used
(not arrival sequence processing).

Step 1. Entering the Master Physical File Source (MLGMSTP)
To enter the source for MLGMSTP, do the following:

1. Request SEU from the PDM menu by selecting option 3 (Work with
members).

4 N
Specify Members to Work With

Type choices, press Enter.

File . . . o v v o v . MLGSRC Name
Library « « « v v o . . USERXX *LIBL, *CURLIB, name
Member:
Name . . . . . . ... *ALL *ALL, name, *generic*
Type v v v v v o o u *ALL *ALL, type, *generic*, *BLANK

F3=Exit F5=Refresh F12=Cancel
N )

2. Fill in the fields on the display as shown above and press the Enter key.
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The Work with Members Using PDM display is shown.

Work with Members Using PDM

File . . .. . . MLGSRC

Parameters or command

===>

F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys

-

4 )

Library . . . .  USERXX Position to . . . . .
Type options, press Enter.
2=Edit 3=Copy 4=Delete 5=Display 6=Print
7=Rename 8=Display description 9=Save 13=Change text ..
Opt Member Type Text
MLGREFP PF Mailing 1ist field reference file

3. Press F6 (Create) to create a new member.

The Start Source Entry Utility display is shown.

STRSEU Start Source Entry Utility

Type choices, press Enter.

Source file . . . .. .. .. . >MLGSRC Name, *PRV

Library + .« v v v+« . . . > USERXX Name, *LIBL, *CURLIB, *PRV
Source member . . . . . o . . MLGMSTP Name, *PRV, *SELECT
Source type .+ . « + « o o . . . PF Name, *SAME, BAS, BASP, C..

Text 'description’ . . . . . .. Mailing 1ist master physical file

Bottom
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

.

4. Fill in the fields as shown above and press the Enter key.
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The following Edit display appears.

Columns . . . .: 1 71 Edit USERXX/MLGSRC

Find . . . MLGMSTP

FMT PF coov Aeeiinnns, T.Name++++++RLen++TDpB...... Functions+++++++ttttttttts
AAKRKAKAARK AR A AR KA Beg-‘nn]ng Of data * * khkhkkk *Ak
KAAAAARAKRAARARARAAAKX End Of data * KAk * kAhkkkik

F3=Exit F4=Prompt F5=Refresh

F10=Top F11=Bottom F24=More keys

\‘rember MLGMSTP added to file MLGSRC/USERXX.

J

Enter the DDS as shown in Figure 5-4 on page 5-11 and press the Enter key.
Then, press F3 to exit.

Note: You can use the browse/copy services function to copy the source

from the QUSRTOOL library. Refer to Appendix B, “Overview of
QUSRTOOL Library” for the name of the file to use and an example of
how to do this. If you choose to copy the source from the QUSRTOOL
library, you still must create the file using the next step.

4 I
Exit
Type choices, press Enter.
Change/create member . . . . . .. Y Y=Yes, N=No
Member . . . . . . . . . .. ..  MLGMSTP Name
File . .+ . o . .« .. MLGSRC Name
Library . « . o . . . . . . ..  USERXX Name
Text .« . . oo oo oo+ . Mailing list master physical file
Resequence member . . . . . . . . Y Y=Yes, N=No
Start . . . . . . ... .. .. 0001.00 0000.01 - 9999.99
Increment . . . . . ... ... 01.00 00.01 - 99.99
Print member . . . . ... .. .. N Y=Yes, N=No
Return to editing . . . . . . ... N Y=Yes, N=No
Go to member list . . . . . ... . N Y=Yes, N=No
F3=Exit F5=Refresh F12=Cancel
- J

5. On the Exit display, press the Enter key to take the defaults to create the

member.

You should be back to the Work with Members Using PDM display.
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Step 2. Creating the Master Physical File (MLGMSTP)

Type a 14 (Compile) in the Opt column to create the MLGMSTP physical file and

press the Enter key.

\
( Work with Members Using PDM
File .+« .. MLGSRC
Library . . . . USERXX ' Position to . . . . .
Type options, press Enter.
14=Compile 17=Change using SDA 25=Find string ...
Opt Member Type Text
14 MLGMSTP PF Mailing list master physical file
MLGREFP PF Mailing 1ist field reference file
Parameters or command
===>
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys
- J

A job will be submitted to batch to create the file. You should receive a com-
pletion message when the job is done. When you have received a completion
message that the job ended normally, you can then create the master logical file

as discussed in the following section.

Overview of Logical File

A master physical file has been created. Now, a logical file can be created over
the master physical file. The logical file will create a view of the master data
ordered by zip, state, city, then name. This is the sequence required to print the
labels. There are other solutions to selecting and sequencing records that will

be described later.

The relationship of the logical file to the physical file is shown in Figure 5-5 on

page 5-16.
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(Different View
of Physical File)

Physical File Logical File
MLGMSTP MLGMSTL
R MLGMSTR > MLGMSTR

MLACCT

MLTYPE Uses Record

MLNAME Format from

MLSRCH MLGMSTP

MLCITY K MLZIP N

MLSTAT K MLSTAT Ae‘”

MLZIP K MLCITY Pct‘fss

K MLSRCH a
K MLACCT
RV2W610-0

Figure 5-5. Relationship of Master Physical File to Master Logical File

In this example, the record format of the logical file is the same as that used in
the physical file. A different format could have been used. For example, you
might want a subset of the fields, a different ordering of the fields, or certain con-
versions to take place.

Description of the DDS for Master Logical File (MLGMSTL)

Figure 5-6 shows the DDS for the MLGMSTL logical file. A description of each
line follows the figure.

MR S A SRR DT IS Y- S SORUE: SIS PN IS S |
0001.00 A* MLGMSTL - Mailing list label printing logical file
0002.00 A R MLGMSTR PFILE (MLGMSTP)
0003.00 A K MLZIP
0004.00 A K MLSTAT
0005.00 A K MLCITY
0006.00 A K MLSRCH

Figure 5-6. DDS for Master Physical File (MLGMSTP)
Line 1.00: A comment.

Line 2.00: The record is defined as MLGMSTR (R in position 17). This is the
same name as that used in the MLGMSTP file. When there are only key fields
described (K in position 17), this tells the system to use the format of the same
name as is described in the file named by the PFILE keyword.

A new format will not be created. The same format used to process the physical
file will be used in the logical file.

The PFILE (physical file) keyword describes which physical file should be used.
A logical file does not have any data. It must process the data through a phys-
ical file and the PFILE keyword describes the file that was previously created.

Lines 3.00—6.00: The key fields for the file are described. Each has a K in posi-
tion 17. The key field specified first is the high-order value. This means that the
access path will be built by zip code. Within each zip code, the records are
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ordered by state and within each state, by city and then finally, by the search
field.

Step 1. Entering the DDS and Creating the Master Logical File (MLGMSTL)

Now, you can create the definition for the MLGMSTL logical file. Follow the
same steps you used to create the MLGMSTP physical file earlier in this chapter
entering the DDS as shown in Figure 5-6 on page 5-16 or copying the source
from the QUSRTOOL library as described in Appendix B, “Overview of
QUSRTOOL Library.” The member source type must be LF (logical file) for
MLGMSTL.

Once you have entered the DDS, create the file by selecting option 14 (Compile)
on the Work with Members Using PDM display.

Note: You need to see the completion message that the logical file created suc-
cessfully before doing the steps in Chapter 7, “Creating the Label Printing
Program.”

A Review of Files and Their Use

When you create files for an application, they must be created in a definite
sequence:

» If a field reference file is to be used, it must be created before any physical
files are created that refer to the field reference file.

* Physical files must be created before any logical files that use them are
created.

» Externally described data files must be created before the program that uses
them is created.

A field reference file will normally grow as an application is developed. If a field
reference file is changed. the change does not automatically occur in the files
that reference the field reference file. Changes to the field reference file do not
require that physical and logical files be re-created unless the change affects the
physical and logical files.
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Chapter 6. Adding Records to the Database File Using DFU

General
Activities

|| Identify

Requirements

Design

—

Create
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Debug

Implement

il
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files
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reference
- Physical
- Logical

e Programs
-DFU

- RPG
-CL

RV2W611-0

Now that the basic application objects the mailing list application uses have
been created, you can add records to the database file. You can add records to
a file by using a program, such as an RPG program, a command such as the
Copy File (CPYF) command, or the data file utility (DFU). In this chapter, a DFU
program is described, created, and used to enter the mailing list data.

Overview of DFU Program

In the mailing list application, a DFU program named MLGMSTU is created to
enter new records into a file. This program is created through DFU by
responding to a series of prompts.

The MLGMSTU DFU program uses the externally described data in the master
physical file MLGMSTP which you just created.

Step 1. Creating the DFU Program (MLGMSTU)
This section goes through creating the DFU program, then entering the mailing
list data. Follow these steps to create a DFU program called MLGMSTU.

1. Start DFU by typing STRDFU on the command entry line and pressing the
Enter key.

© Copyright IBM Corp. 1991



AS/400 Data File Utility (DFU)
Select one of the following:

. Run a DFU program

. Create a DFU program

. Change a DFU program

. Delete a DFU program

Update data using temporary program

Ul W=

Selection or command
===> 2

F3=Exit  F4=Prompt F9=Retrieve F12=Cancel
(C) COPYRIGHT IBM CORP. 1981, 1989.

-

2. Select option 2 (Create a DFU program) on the DFU menu and press the
Enter key.

The Create a DFU Program display appears.

4 N
Create a DFU Program

Type choices, press Enter.

Program . . « . . . . . . . MLGMSTU Name, F4 for list
Library « « v o v o o . *CURLIB Name, *CURLIB

Data file . . . . . . . .. MLGMSTP Name, F4 for list
Library « « o o o . o .. USERXX Name, *LIBL, *CURLIB

F3=Exit F4=Prompt F12=Cancel

- J

3. Fill in the Program, Data file, and Library prompts as shown above and press
the Enter key. The data file specified, MLGMSTP, is the physical file you just
created in your own library.

Note: If you had forgotten the name of the data file you wanted to use, you
could have moved your cursor to the Data file prompt and pressed F4
to go to the Select File display. A list of data files available to you in
the specified library would have appeared. From this list, you could
have selected the data file that you wanted to use for the DFU
program.

6-2 AS/400 Application Development by Example



The General Information/Indexed File display appears next because the data

file, MLGMSTP, is an indexed file. This display allows you to define the

format for your data entry display and to choose whether or not to print an

audit report.
e I
General Information/Indexed File
Type choices, press Enter.
Job title . . . v v v v v 4 o MLGMSTU
Display format . . . . . . .. 2 1=Single
2=Multiple
3=Maximum
Audit report . . . . .. . . Y Y=Yes, N=No
S/36 style v . v v o0 w0 e N Y=Yes, N=No
Suppress errors . . . . . . . N Y=Yes, N=No
Edit humerics « « « « &« o o N Y=Yes, N=No
Generate keys + « « v v o 0 o N Y=Yes, N=No
F3=Exit Fl12=Cancel F14=Display definition

4. Press the Enter key to take the default values.

Because you took the defaults on the previous display which had a Y (yes)

for Audit report, the Select Audit Control display appears.

4 N
Select Audit Control
Type choices, press Enter.
Print additions . . . . . . . . Y Y=Yes, N=No
Print changes « « . « . . .« . . Y Y=Yes, N=No
Print deletions . . . . « . « & Y Y=Yes, N=No
Printer
Line width . + + « v v v o 132 60-198
Column spacing . . . . . . . 1 0-9
F3=Exit F12=Cancel Fl4=Display definition
N )

5. Press the Enter key to again take the defaults. This will cause a spooled file

to be written describing the changes made when you run the DFU program.

The Select Record Formats display appears next because the MLGMSTP
data file is described through DDS. This display lists the various record
formats in your file specification. You can select one or more formats for

processing.
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(’ T
Select Record Formats
File . . . : MLGMSTP Library . . . . : USERXX
Type options, or press F21 to select all; press Enter.
1=Select  4=Delete
Opt Format Defined Description
1 MLGMSTR N Mailing 1ist master record
Bottom
F3=Exit definition F5=Refresh F12=Cancel
F14=Display definition F21=Select all
- J

6. Type a 1 (Select) next to the MLGMSTR format and press the Enter key.

e )
Select and Sequence Fields
File . . . .. N ¢ MLGMSTP Library . . . . ¢ USERXX
Record Format . . . . . . . : MLGMSTR
Select fields and their sequence or press F21 to select all; press Enter.
Sequence Field Attr Length Type Description
MLACCT KEY 5,0 PACK Account number
MLTYPE 1 CHAR Acct type- 1=Bus 2=Gov 3=0rg
MLNAME 20 CHAR Name
MLSRCH 10 CHAR Search field for name search
MLADDR 20 CHAR Addr
MLCITY 20 CHAR City
MLSTAT 2 CHAR State
MLZIP 5,86 PACK ZIP code
Bottom
F3=Exit F5=Refresh F12=Cancel F14=Display definition
F20=Renumber F21=Select all
o J

7. The Select and Sequence Fields display allows you to select the fields and
the field order that your DFU program uses for each selected record format.

Yo

ur field selections appear on the data entry display when you run the

program. The displayed information is from the MLGMSTR DDS file
descriptions.

Press F21 to select all of the displayed fields from the displayed record
format.

8. Press the Enter key again to confirm.
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9. The Define Fields display appears. From this display you can select the

10.

1,

4 N
Define Fields
File « . . v v v v v : MLGMSTP Library . . . . : USERXX
Record Format . . . . . . : MLGMSTR
Type options, or press F21 to select all; press Enter.
1=Select for extended definition
4=Delete extended definition
Extended
Opt Field Definition Heading
MLACCT N Account
MLTYPE N Type
1 MLNAME N Name
MLSRCH N Search
1 MLADDR N Addr
1 MLCITY N City
MLSTAT N State
MLZIP N ZIpP
Bottom
F3=Exit definition F5=Refresh F12=Cancel
F14=Display definition F21=Select all
N\ _J

fields that need extended definitions, such as headings, auto-duplicate, allow

lowercase, and so on.

Type a 1 (Select for extended definition) next to the MLNAME, MLADDR, and
MLCITY fields as shown and press the Enter key. This is needed to specify

that lowercase can be entered. The default is that only uppercase can be

entered.

The Specify Extended Field Definitions display allows you to define additional
features for the selected alphameric fields. For the mailing list application,
you should allow lowercase for the name, address, and city fields.

( A
Specify Extended Field Definition
Field name . . . . . . ¢  MLNAME Format . . . . :  MLGMSTR
Type choices, press Enter.
Auto-duplicate . . . . . . .. N Y=Yes, N=No
Allow lowercase . « « « « « o« . Y Y=Yes, N=No
Extended field
heading . « « « v ¢« o o . Name
F3=Exit F12=Cancel F14=Display definition
- J

Specify a Y for the Allow lowercase field for the MLNAME field and press the

Enter key.

Do the same for the next two displays for the MLADDR and MLCITY fields.
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12. Press the Enter key to return to the Define Fields display. You are finished
defining the DFU program, so press the Enter key to continue to the End DFU
Program Definition dispiay.

e T
End DFU Program Definition

Type choices, press Enter.

Save program . . . . . . .. Y Y=Yes, N=No
Run program . . . . . . . .. Y Y=Yes, N=No
Type of run . . . . . . .. 1 1=Change

2=Display
Modify program . . . . . . . N Y=Yes, N=No

Location for saved DFU program:

Program . . . « . . . . MLGMSTU
Library . « . .« . . *CURLIB
Authority . . . . . . . *CHANGE
Text « o v v v v o MLGMSTU
F3=Exit F14=Display definition F17=Fast path
- _/

13. The End DFU Program Definition display allows you to save, run, or save and
then run your newly defined DFU program.

Press the Enter key to save your program and continue to the Change a Data
File display.

A message will appear that the DFU program was saved successfully.

Step 2. Adding Records to the Physical File (MLGMSTP)

Once the DFU program is created, you can enter the mailing list information into
the physical file through DFU. Follow these steps to add the records information
into the MLGMSTP data file:

1. When you finished creating the DFU program, the last display shown was the
Change a Data File display.
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Change a Data File

Type choices, press Enter.

Program « « . . . . . .« . MLGMSTU Name, F4 for list
Library « « + « « « . . . *CURLIB Name, *LIBL, *CURLIB
Data file « + « « « « « « . MLGMSTP Name, *SAME, F4 for list
Library « « « « « « . . . USERXX Name, *LIBL, *CURLIB
Member . . . . . . . . . . *FIRST Name, *FIRST, F4 for list

F3=Exit F4=Prompt F12=Cancel
The DFU program was saved successfully.

2. Press the Enter key.

The first display that is shown appears in entry mode because the data file is
empty.

e A
MLGMSTU Mode . . . . :  ENTRY
Format . . . . ¢  MLGMSTR File . . . . :  MLGMSTP
Account number: 10057
Type: 1
Name: Samuel Jones
Search: JONES
Addr: 220 4th Ave NW
City: Minneapolis
State: MN
ZIP code: 55454
F3=Exit F5=Refresh F6=Select format
F9=Insert F10=Entry F11=Change
. J

3. Enter the records as shown in Table 6-1. An example of the first account is
shown.

Note: You should enter all of the records shown in Table 6-1 on page 6-8 so
that examples of various reports and queries shown later in this
manual will be meaningful. You can also add additional records of
your own. The account numbers were randomly chosen.
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Table 6-1. Mailing List Data for MLGMSTU DFU Program

Account Type Name Search Address City State Zip

Number Code

10057 1 Samuel JONES 220 4 Ave NW Minneapolis  MN 55454
Jones

11458 1 James GROVER 442 Belmont St Trenton NJ 08690
Grover

14477 4 Charles HANLEY 331 Cheery Lane Rochester MN 55920
Hanley NE

15902 2 Joseph JONES 3008 Brook St Little Rock AR 44877
Jones

18890 5 Carol LARSON 758 N Broadway Rochester MN 55920
Larson

26640 1 Daniel BENSON 980 Peoria Lane Syracuse NY 13212
Benson

24882 1 Kathryn DONTY 488 55 ST SW Dallas TX 75248
Donty

28903 9 Philip JONES 365 Parkway San Diego CA 66903
Jones

38724 5 Maria JONESA 559 9th Ave S Philadelphia PA 22809
Jonesa

4. When you are done entering all of the records, press F3 to exit.

5. An End Data Entry display shows the number of records added.

4 ™
End Data Entry

Number of records processed

Added . . . . . 9
Changed . . . . : 0
Deleted . . . . : 0

Type choice, press Enter.

End data entry . . . . . . . Y Y=Yes, N=No

F3=Exit F12=Cancel
A1l records added, changed, or deleted will be printed.

/

6. Press the Enter key to end data entry, then press F3 to exit from the AS/400
Data File Utility (DFU) menu.

7. A spooled file (named QPDZDTALOG) will be created with the Audit Report
showing a list of added records. Use the Work with Output Queue
(WRKOUTQ OUTQ(USERXX)) command to display the spooled file, then
delete the file.
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Backup and Recovery Considerations

Backup and recovery must be considered in any application. There are many
different recovery situations; however, these situations can generally be categor-
ized as follows:

* |ncorrect data is usually caused by human error, such as entering data incor-
rectly, not running a program when it should be, or using a program that
contains an error. These error situations are common and normally cor-
rected by obvious solutions, such as reentering correct data, running a
program, or correcting a program. In an extreme case, you may want to
restore a backup version and start processing again.

¢« Damage to an object means that the object can no longer be processed by
the system (such as when an object has been physically damaged).
Although an object is unlikely to become damaged, recovery must be consid-
ered. To recover a damaged IBM-supplied object, you must delete and
restore the object, start the system again, or install the system again. To
recover a damaged user-defined object, you normally restore a saved
version or create the object again.

e System failure can occur for various reasons, such as electrical power inter-
ruptions, and requires restarting the system. In most system failures, data
on auxiliary storage remains usable. Data that is in main storage at the time
of the failure will be lost. In many applications, the program is not coded for
recovery and the operator may have to re-enter some data.

The minimum requirement is to save the objects to offline media. A typical
backup solution would be to save the physical files that contain data every night.
If a file needs to be restored, the users would have to rekey any changes that
had occurred since the last backup.

If the system abnormally ends (such as when a power failure occurs), the data
on disk is normally usable (a restore is not required). However, some of the
records that were added or changed by the user may not have been written to
disk when the failure occurred. The system default causes any changes to occur
in main storage, but the changes are not immediately written to disk.

Recovery normally occurs by the user checking the last few changes and
ensuring that they were made correctly.

System functions are available to provide for better backup and recovery. Some
of these are discussed in Chapter 15, “Additional Topics.”
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Chapter 7. Creating the Label Printing Program

General
Activities

| | Identify

Design

Create

Test and
Debug

Implement

Requirements

e Database
files
- Field
reference
- Physical
- Logical

* Programs
-DFU

- RPG

-CL
RV2W6120

Up to this point, you have entered the mailing list data through a DFU program
and created the following files and program:

e MLGSRC: Single source file

* MLGREFP: Field reference file
e MLGMSTP: Master physical file
e MLGMSTL: Logical file

e MLGMSTU: DFU program

You can now create a program to run the mailing list labels. This is done with
an RPG program. This chapter describes the RPG program and goes through

the following tasks:

o Entering the RPG specifications

* Compiling the RPG program

¢ Running the RPG program

e Displaying the results of the program

Overview of RPG Label Printing Program

An RPG label printing program named MLGLBLR is used in this application to
print the labels. Figure 7-1 on page 7-2 shows an overview of the MLGLBLR

RPG program.
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Enter Command

CALL MLGLBLR

Spooled
File for
Mailing
Labels

RPG Program
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Figure 7-1. Overview of Mailing Label RPG Program (MLGLBLR)

Description of RPG/400 Specifications for Label Printing Program (MLGLBLR)

Figure 7-3 on page 7-3 shows the RPG specifications used for the MLGLBLR
program. A description of each specification line follows the figure.

This program is coded with a primary file and uses the RPG program cycle.
Many RPG programmers prefer to use a procedural coding solution and avoid
the program cycle. The procedural method will be shown in other examples.
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The format of the printed labels as defined on the printer layout form is as

follows:
1-10 11-20 21-30 31-40 41-50 51-60 €1-70 71-80
1[2!3!4!5!8{7!6[9!0 li!EH[S!&U!E!Q!O 1!2]3!4[5!657[819!0 1!2!3[4!5{6' 7!8!9!0 1!2!3!4[5{5!7:&19!0 1[21 3! 4} & 8l 7}&! 9 0 11223!4!5!6! 7!&!9!0 1!213!&!5[5! 7!&1910
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RV2W614-0
Figure 7-2. Printed Mailing Labels Format on Printer Layout Form
R S R - A SO SE ST SRR JUP. I SO . TR
0001.00 F* MLGLBLR - Mailing 1list label printing program
0002.00 FMLGMSTL IP E K DISK
0003.00 FQPRINT © F 132 OF LPRINTER
0004.00 LQPRINT 8FL 60L
0005.00 IMLGMSTR 01
0006.00 OQPRINT D 163 01
0007.00 0 MLNAME 44
0008.00 0 D 1 01
0009.00 0 MLADDR 44
0010.00 0 D 1 01
0011.00 0 MLCITY 44
0012.00 0 D 1 01
0013.00 0 MLSTAT 26
0014.00 0 MLZIP 33
Figure. 7-3. RPG Specifications for MLGLBLR Label Printing Program

Line 1.00: A comment is defined by an * in position 7. A comment is used to
help describe the source and is not part of the object program. The specification
type (F in position 6) is ignored when a comment is specified.

Line 2.00: The MLGMSTL logical file is defined. The F specification (position 6)
describes a file specification. The name of the file appears in positions 7
through 14. The | in position 15 specifies input meaning this file will be read only
(it will not be updated). The P in position 16 specifies that this is the primary file
of the program. A primary file in RPG means that it will be read when the file is
opened, the file will be read sequentially, and the program will end when there
are no more records in the file.

The E in position 19 specifies that the field definitions should come from the
externally defined data described with the file. When the program is created, the
RPG compiler will request the field definitions for the file from the system.

The K in position 31 specifies that the file will be processed by keys as opposed
to arrival sequence. Because the key to the file specified has a high order of
MLZIP, the first record read by the program will be for the lowest value in the
MLZIP field (such as zip code 00001). The DISK entry in positions 40 through 46
specify that this file resides on disk.
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Line 3.00: The printer file QPRINT is defined in the program. The file QPRINT is
a standard printer file supplied with the operating system. The intent is that you
will use it for printing when the formatting of the printed output is done inside the
program (as opposed to using printer DDS and formatting outside of the
program). Any file you name must exist on the system or an override must be
used to describe a file that does exist.

The file QPRINT is specified as an O for output in position 15. The F entry (file
format) in position 19 specifies that this is a program-described file. The defi-
nition of the format will be done inside of the RPG program (with output specifi-
cations) rather than by using an externally described file.

DDS does support externally described printer files, but none will be used for
this application. For simple output, many programmers find it more convenient
to place the printer specifications inside the program.

The record length entry of 132 in positions 24 through 27 describes the length of
the printed output record. This entry is much wider than the size of a label. No
error will occur as long as the print positions specified are less than 132. The
actual width of the label will be determined by the print positions specified. A
132 record length is normally used for printed output as it is the maximum length
of most print devices.

The overflow indicator OF is specified in positions 33 through 34. This indicator
will be set on by RPG when printer overflow is sensed. Printer overflow means
that the specified overflow line on a page has been reached. Normally the
program will skip to a new page and print some headings. In this program, the
overflow indicator is defined but not used because the program always skips to a
new form when a label is complete.

The L in position 39 specifies that a line counter specification will be used for
this printer file. The line counter specification is rarely used, but is useful for a
program that does not want to use an Override with Printer File (OVRPRTF) CL
command to specify form length and the overflow line. The PRINTER entry in
positions 40 through 46 identifies the device to be used as a printer.

Line 4.00: The line counter specification is defined (L in position 6). This specifi-
cation is seldom used with an RPG program because most programmers prefer
to use the OVRPRTF CL command. In this example, the RPG program will be
self-contained and will not need an override outside of the program.

The 8 in position 17 with the FL entry indicates that there will be 8 form lines in
the label to be used.

The 6 in position 22 and the OL in positions 23 and 24 indicate the overflow line
is line 6.

These statements are needed to allow the program to skip to line 3 of a new
page (meaning the next label) and have the program and the system understand
what that means.

Printer Overflow: A printer device holding continuous forms is not aware of
where the form is positioned nor when the end of a form is reached. The printer
is just aware of a continuous roll of paper passing through. The printer file that
you specify must describe the length of the form in lines and where the overflow
line is. When a print line causes spacing or skipping, the 0S/400 program keeps
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a count of the lines that you have printed and is thus able to determine where
you are on the printed page. When you insert a form to print on, you must align
the form properly in the printer to synchronize where the form physically is and
where the system will begin the line counting.

Line 5.00: The | in position 6 describes an input specification. The name in
positions 7 through 14 describes the record format (MLGMSTR) of the file speci-
fied on line 2.00. In case the file has multiple formats, the record name, not the
file name, is used.

The only entry on the input specification is to specify the indicator 01 in positions
19 and 20. This means that RPG will set on indicator 01 whenever the record
format MLGMSTR is read. Because there are no other record formats in the file,
indicator 01 will be on for every record read in the program.

Programming Notes: In many programs using externally described data, no
input specifications are needed. However, if you have a primary file, you will
normally need to describe an indicator to the record format in the file.

Line 6.00: The first output line to the QPRINT file is described. The file name in
positions 7 through 14 defines the file to be spooled to. The remaining output
lines all have a blank file name which tells RPG that they are all spooled to the
previously described file (QPRINT in this case).

The D in position 15 describes detail time to the RPG program cycle. Detail time
means the output line will be printed after a record is read. The 1 in position 18
is the space after specification meaning that after this line is printed, the printer
will logically space one line. Some printers only support spacing before printing,
so the system may need to perform the requested function just prior to the next
line being printed. From a programmer viewpoint, the printer can both space
and skip before and after the printed line.

The 03 entry in positions 19 and 20 describes a skip before to line 03. This is the
first line on each label to be printed.

The 01 in positions 24 and 25 specifies that this line should be printed each time
indicator 01 is on when the RPG program cycle comes to detail calculation. This
essentially means once per record.

Line 7.00: The field is specified to end printing in position 44.

Lines 8.00 through 14.00: The other print lines are specified. Each D entry in
position 15 specifies a new line to be printed. Each line specifies space one
after printing. The last line has two fields to be printed.

Note that there are no field definitions in the program. The fields used (such as
MLACCT) will be defined by the compiler accessing the externally described
definition for the file MLGMSTL. All fields used in the program must be defined
or the compilation step will fail.
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Step 1. Entering the RPG Specifications and Creating the RPG Label Printing
Program (MLGLBLR)

You should now enter the RPG specifications as shown in Figure 7-3 on

page 7-3. through PDM. Follow the same steps you used to create the
MLGMSTP physical file in Chapter 5, “Creating Files” or copy the source from
the QUSRTOOL library as described in Appendix B, “Overview of QUSRTOOL
Library.” The member source type should be RPG.

Once you have entered the RPG specifications, create the program by typing a
14 (Compile) in the Opt column next to the program on the Work with Members
Using PDM display.

Step 2. Running the Label Printing Program (MLGLBLR)

After you get the completion message when the label printing program is
created, you can run the program. Run the program now by typing the following
on the command entry line:

CALL MLGLBLR

Step 3. Displaying the Output
When the program has run, follow these steps to look at the spooled file in your
output queue.
1. Type the following on the command entry line where USERXX is the name of
your output queue.
WRKOUTQ OUTQ(USERXX)

e )
Work with Output Queue

Queue:  USERXX Library:  USERXX Status:  RLS

Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release 8=Attributes

Opt File User User Data Sts Pages Copies Form Type Pty
MLGLBLR USERXX RDY 6 1 *STD 5
5  QPRINT USERXX MLGLBLR RDY 9 1 *STD 5
Bottom

Parameters for option 2 or command

===>

F3=Exit  Fll=View 2 Fl2=Cancel F22=Printers F24=More keys
- J/

2. Type a 5 (Display) in the Opt column next to the QPRINT file.
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The format of your output should look similar to the following display.

4 N
Display Spooled File
File . . . . .t QPRINT Page/Line 1/3
Control . . . . . Columns 1-78
Find . . . . ..

ol U D S . D T LTS TRRTS T RO e R
James Grover
442 Belmont St
Trenton
NJ 08690
Daniel Benson
980 Peoria Lane
Syracuse
NY 13212
Maria Jonesa
559 9th Ave S
Philadelphia
PA 22809
Joseph Jones
3008 Brook St
Little Rock
AR 44877

More...
F3=Exit  Fl2=Cancel F19=Left F20=Right F24=More keys

G _/

3. The Display Spooled File display does not show blank lines. If the labels
were printed, blank lines would appear as shown in Figure 7-4 on page 7-8.

Press F3 (Exit) to return to the Work with Output Queue display.

( N
Work with Output Queue
Queue:  USERXX Library: USERXX Status: RLS
Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release 8=Attributes
Opt File User User Data Sts Pages Copies Form Type Pty
4  MLGLBLR USERXX RDY 6 1 *STD 5
4  QPRINT USERXX MLGLBLR RDY 9 1 *STD 5
Bottom
Parameters for option 2 or command
===>
F3=Exit Fll=View 2 F12=Cancel F22=Printers F24=More keys
- /

4, Type a 4 (Delete) in the Opt column next to the spooled files created from
running the MLGLBLR program (MLGLBLR and QPRINT) and press the Enter
key. Press the Enter key again to confirm the choices. Then, press F3 to
exit.
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An example of the printed mailing labels from the MLGLBLR program is shown
in Figure 7-4.

10057 GEORGE JONES
220 4TH AVE NW
MINNEAPOLIS
MN 55454

11458 JAMES GROVER
442 BELMONT ST
TRENTON
NJ 08630

14477 CHARLES HANLEY
337 CHEERY LANE NE
ROCHESTER
MN 55920

18890 CAROL LARSON
758 N BROADWAY
ROCHESTER
MN 55920

26640 DANIEL BENSON
980 PEORIA LANE

CYRANIICE
VALUSLC

ST

NY 13212

RV2W615-0

Figure 7-4. Example of Printed Mailing Labels
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Chapter 8. Testing and Debugging

L . | Test and |
Design — Create Debug Implement

General || Identify
Activities Requirements

f

e Create test
cases

e Run test
cases

¢ Use debug
tools
- Trace
- Dumps
- Job logs
- History

RV2W616-0

This chapter goes through some testing and debugging examples for compilation
and object errors. Logic errors are also discussed. Some of the tasks include:

¢ Making an error in RPG source and locating it using compiler messages

e Deleting an object used in a program, calling the program, and debugging
the program

Compilation Errors

Compilation errors occur when you try to create or compile a new file or
program. A typical compilation error would be an error in the source coding,
possibly a typographical error.

Step 1. Creating the Compilation Error

The following steps go through creating a compilation error in your RPG source,
and then debugging the program.

Follow steps 1 through 3 if you are not already in PDM.

1. Start PDM by typing the following command on the command entry line:
STRPDM

2. Select option 3 (Work with members) and press the Enter key.
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-

-
Specify Members to Work With
Type choices, press Enter.
File .« « + « MLGSRC Name
Library . . . . . . .. USERXX *LIBL, *CURLIB, name
Member:
Name . . . . . . *ALL *ALL, name, *generic*
Type . *ALL *ALL, type, *generic, *BLANK*
F3=Exit F5=Refresh F12=Cancel

3. Specify the file and library as shown above and press the Enter key.

===>
F3=Exit
F9=Retrieve

-

-
File « o v v v M
Library . . . . U
Type options, press E
2=Edit 3=Co
7=Rename 8=Di
Opt Member Type
2 MLGLBLR RPG
MLGMSTL LF
MLGMSTP PF
MLGREFP PF

Parameters or command

F4=P
F10=

Work with Members Using PDM

LGSRC

SERXX Position to . . . . .

nter.

py 4=Delete 5=Display 6=Print

enla Aacranintian 0=Caua 12=hancun +ayué

Spiay ugostripLiun J=oave doTLnanyc LcAL
Text

Mailing list label printing program
Mailing list label printing logical
Mailing Tist master physical file
Mailing list field reference file

Bottom

F6=Create
F24=More keys

F5=Refresh
F23=More options

rompt
Command entry

J

4. Type a 2 (Edit) in the Opt column next to the MLGLBLR member and press

the Enter key.
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Columns . . . .: 1 71 Edit USERXX/MLGSRC
Find . . . MLGLBLR
(371 UL R S SR T BRE - BT N I T
AhKkhkARARkAAAARkAK Beginning Of data * * * kkkkk
0001.00 F* MLGLBLR - Mailing 1ist label printing program
0002.00 FMLGMSTL IP E K DISK
0003.00 FQPRINT 0 F 132 OF LPRINTER
0004.00 LQPRINT 8FL 60L
0005.00 IMLGMSTR 01
0006.00 OQPRINT D 183 @01
0007.00 0 MXNAME 44
0008.00 0 D1 01
0009.00 0 MLADDR 44
0010.00 0 D1 82
0011.00 0 MLCITY 44
0012.00 0 D1 01
0013.00 o MLSTAT 26
0014.00 0 MLZIP 33
AhkkAAARAAkAAAAAAkAAk End of data *kk * *Ahkk *k
F3=Exit F4=Prompt F5=Refresh
F10=Top F11=Bottom F24=More keys
(C) COPYRIGHT IBM CORP. 1981, 1989.

-

5. To create typical source errors in the RPG source, go to line 0007.00 and
change the L in MLNAME to an X. Then, change indicator 01 on line 0010.00
to 02 and press the Enter key. Then, press F3 (Exit).

6. On the Exit display, press the Enter key to take the defaults and change the
member.

4 N
Work with Members Using PDM

g FUR

File . . . . . . MLGSRC
Library . . . . USERXX Position to . . . . .

Type options, press Enter.
14=Compile 17=Change using SDA 25=Find string

Opt Member Type Text

14 MLGLBLR RPG Mailing 1ist label printing program
MLGMSTL LF Mailing 1ist label printing logical
MLGMSTP PF Mailing master physical file
MLGREFP PF Mailing list field reference file

Parameters or command

===>
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys

- /

7. Try to compile the member by typing a 14 next to the MLGLBLR member and
pressing the Enter key.

The Confirm Compile of Member display is shown.
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Confirm Compile of Member

The following object already exists for the compile operation:

Object which exists . . . . . . .. ¢ MLGLBLR
Library . . . . . . ... USERXX
Object type . . . . .« . . . . .t *PGM
Member to compile . . . . .. ... ¢ MLGLBLR
File o v v v v v v v v 0 o e MLGSRC
Library . . o o o o o 0oL USERXX

Type choice, press Enter.
Delete existing object . . . . . . .. Y Y=Yes, N=No

Press F12=Cancel to return and not perform the compile operation
(existing object will not be deleted).

F12=Cancel
- J

8. Type a Y (Yes) for Delete existing object and press the Enter key.

The job should go to batch processing. When the job has ended, you should
get a message that the job ended abnormally.

When a program is being re-created, the CRTRPGPGM defaults to
REPLACE(*YES). When this is specified, the existing version will not be
deleted until the new version is successfully created. Since the new version
will not create successfully, the old version will still exist. You will want to
determine why the create request failed.

Step 2. Debugging the Program
1. Display your spooled files so that you can look at the listing by typing the
following on the command entry line.
WRKOUTQ OUTQ(USERXX)

4 N
Work with Output Queue

Queue:  USERXX Library:  USERXX Status: RLS

Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release 8=Attributes

Opt File User User Data Sts Pages Copies Form Type Pty
MLGLBLR USERXX RDY 6 1 *STD 5
5 QPJOBLOG USERXX MLGLBLR RDY 1 1 *STD 5
Bottom

Parameters for option 2 or command
===>

F3=Exit  Fll=View 2 Fl2=Cancel F22=Printers F24=More keys

. _

2. There should be an output queue file (MLGLBLR) and a job log (QPJOBLOG).
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Note: The job log may be sent to another queue depending on your installa-
tion. If this is the case, you can see the job log by using the
WRKSPLF command.

First, type a 5 next to the job log to display it.

~
(V Display Spooled File

File . . . . . : QPJOBLOG Page/Line 1/1

Control . . . . . Columns 1-78

Find . . . ...

[T S I S S S DI O T I Y R A P

5728551 RO2 MOO 891006 Job Log

Job name . . ... .. .. MLGLBLR User . . . . ¢ USERXX

Job description . . . . . .t (QBATCH Library . . . ¢ QGPL
TIME  MSGID SEV TYPE MESSAGE TEXT
161041 CPF1124 00 INFO Job 000294/USERXX/MLGLBLR started on 85/068/89 at 16:10
in QSYS. Job entered system on 05/08/89 at 16:10:41.
161041 CPI1125 00 INFO Job 000294/USERXX/MLGLBLR submitted.
Cause . . . . . : Job 000294/USERXX/MLGLBLR subm
TCH in QGPL from job 000287/USERXX/DSP020604. Job 0002
started using the Submit Job (SBMJOB) command with the
tes: JOBPTY(5) OUTPTY(5) PRTTXT() RTGDTA(QCMDB) SYSLIB
QUSRSYS) CURLIB(USERXX) INLLIBL(QTEMP QGDDM
RELIABL QRPG SYSUSE) LOG(4 80 *NOLIST) LOGC
QD) OUTQ(USERXX/USERXX) PRTDEV(IDPRT) HOLD(*NO) DATE(*
MSGQ (QUSRSYS/USERXX) .
RQS -CRTRPGPGM  PGM(USERXX/MLGLBLR) SRCFILE(USERXX/MLGSRC)
More...
F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys

- /

3. Scan through the job log to find any errors.

4 ™
Display Spooled File
File . .. .. : QPJOBLOG Page/Line 1/21
25
Find . .. ...
LT S IR SUR S S PRI SR U - R NN B R A
LACE (*YES)
161042 CPF1015 40 ESC  Data area RPGHSPEC in *LIBL not found.
Recovery . . . : Either correct the data area n

ary name (DTAARA parameter). Then try the request aga
161042 CPF1015 40 ESC  Data area DFTHSPEC in QRPG not found.
Recovery . . . : Either correct the data area n
ary name (DTAARA parameter). Then try the request aga
161043 QRGOOOS 50 COMP Compile terminated. Severity level 30 errors found in
Cause . . . . . : The RPG III compiler found at
source member of severity level equal to or greater t
the GENLVL option on the CRTRPGPGM command. Recovery
errors in the source member. Recompile.
161043 CPCO904 0O COMP Data area RETURNCODE created in Tibrary QTEMP.
161044 QRGIGO1 50 ESC  Compile failed. Program not created.

Cause . . . . . : See compiler listing for error
normally occurs when severity of issued message excee
More...

F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys
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f A
Display Spooled File
File . . . . . QPJOBLOG Page/Line 1/39
Control . . . . . Columns 1-78
Find . . . . ..
TR T S TR T: P O N CTTS: TR N . IR Ry JUE
GENLVL parameter on CRTRPGPGM command. Recovery
r change the value specified for the GENLVL parameter.
161044 CPC2402 50 COMP Job canceled. Cancel message received at command proce
Cause . . . . . ¢ A message with a severity equa
cancel severity was received at the command processor.
ee the messages previously listed to determine the mes
ob to be canceled. Correct the errors, and then try th
161044 CPC2191 00 COMP Object RETURNCODE in QTEMP type *DTAARA deleted.
161044 CPF1164 00 COMP Job 000294/USERXX/MLGLBLR completed 05/08/89 16:10:44.
unit time, ending code 20 .
Cause . . . . . : The job ended after 1 routing
s and meanings are as follows: -- 0-Normal completion.
on during controlled ending or controlled subsystem en
ed end severity (ENDSEV). -- 30-Job ended abnormally.
becoming active. -- 50-Job ended while active. -- 60-
ally while job was active. -- 70-System ended abnormal
More...
F3=Exit  Fl2=Cancel F19=Left F20=Right F24=More keys
J
N
(- Display Spooled File
File . . . . . : QPJOBLOG Page/Line 1/55
Control . . . . . Columns 1-78
Find . . . . ..
TR S P Y A TR R R R N TR PR S ; U Sy SO S
e. -- B0-Job ended using ENDJOBABN. -- 90-Job forced t
imit expired for ENDJOBABN. Recovery For mo
Programming: Work Management Guide, SC21-8078.
Bottom
F3=Exit  Fl12=Cancel F19=Left F20=Right F24=More keys
- J

4. The job log provides message QRG9001 that states that the compile failed.
Press F3 (Exit). Then on the Work with Output Queue display, type a 5 next
to the MLGLBLR file to display it.

Note: Normally, you would not look at a job log if your compile fails. Most
likely your error is in your source and the job log only states that the
compile failed.
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5. The following display shows the first page of the compilation listing. Con-

tinue to page down to look for errors.

" )
Display Spooled File

File . . .+ . MLGLBLR Page/Line 1/1

Control . . . . . Columns 1-78

Find . . . . ..

o B T . T Y e T N N A P T
5728RG1 RO2MOO 891006 IBM AS/400 RPG/400 GREEN
Compiler « « v v v v v v v v v v o 8 IBM AS/400 RPG/400
Command Options:

Program . . . . . . . . . USERXX/MLGLBLR
Source file . . . . . . . . . . ¢ USERXX/MLGSRC
Source member . . . . . . . . . MLGLBLR
Source listing options . . . . . ¢  *SOURCE *XREF *GEN *N
Generation options . . . . . . .t  *NOLIST *NOXREF *NOATR *N
SAA flagging . .+ . . . . . . . ¢ *NOFLAG
Generation severity level : 9
Print file . . . . . . . : *LIBL/QSYSPRT
Replace program . . . . . . . .t *YES
Target release . . . . . . *CURRENT
User profile . . . . . . . . . . ¢t *USER
Authority . . . . . . .. .t *CHANGE
Text o o v v v v v e . *SRCMBRTXT
More...
F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys
-
4 ™\
Display Spooled File

File . . . . . : MLGLBLR Page/Line 1/19

Control . . . . . Columns 1-78

Find . . . ...

T R B A T LR T s R e P N R T AT

Phase trace . . . . ... ...t *NO
Intermediate text dump . . . . . :  *NONE
Snap dump . . . . . . . .« . .t *NONE
Codelist . . . . . s e e e e e .t ™NONE
Ignore decimal data error . . . : *NO
Actual Program Source:
Member . . . . . . . . . . .. .t MLGLBLR
File . .« . . .. [ MLGSRC
Library + v v o o o o . .t USERXX
Last Change . . .. ... ... : 05/11/89 15:51:12
Description . . . e e Mailing list label printing
5728RG1 RO2MOO 891006 IBM AS/400 RPG/400 GREEN
SEQUENCE
NUMBER o P O R S JEE S SN TR T A R SRR o
Source Listing
100 F* MLGLBLR - Mailing list label printing program
More...
F3=Exit  Fl2=Cancel F19=Left F20=Right F24=More keys
- J
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200

300
400
500
500
500
A000001
A000002
ADDDOG3
A0BOO04
AD00005
A000006
AGB00O7

F3=Exit

-

Display Spooled File

e MLGLBLR Page/Line  2/10
Ce e Columns 1-78
R D T . I T DUV V. DU AN < AP AP S
H
FMLGMSTL IP E K DISK

RECORD FORMAT(S): LIBRARY USERXX FILE MLGMSTL.
EXTERNAL FORMAT MLGMSTR RPG NAME MLGMSTR

FQPRINT 0 F 132 OF LPRINTER
LQPRINT 8FL 60L
IMLGMSTR 01
INPUT FIELDS FOR RECORD MLGMSTR FILE MLGMSTL FORMAT MLGMSTR.
Mailing 1ist master record
P 1 36MLACCT
4 4 MLTYPE
5 24 MLNAME
25 34 MLSRCH
35 54 MLADDR
55 74 MLCITY
75 76 MLSTAT
More...
F12=Cancel  F19=Left F20=Right F24=More keys

y

On the following display, diagnostic message 7086 refers to statement 200. It
states that RPG will provide block support. This means that RPG will have a
buffer of several records that is filled by the system. This is a performance
advantage and is usually desirable in most applications. Message 7086 is a
warning message only and is not the cause of the compilation failure.

(V Display Spooled File A
File . . . . . : MLGLBLR Page/Line  2/33
Control .. Columns 1-78
Find . . . ...
(EER ST P O T T P O S SN, P TP ; DA SUPy SR SN
A00GOOS8 P77 790MLZIP

600 OQPRINT D 103 01

700 0 MXNAME 44

800 0 D1 01

900 0 MLADDR 44

1000 0 D 1 02

1100 0 MLCITY 44

1200 0 D 1 01

1300 © MLSTAT 26

1400 0 MLZIP 33

*xxxx END OF SOURCE ****x %
Additional Diagnostic Messages
* 7086 200  RPG PROVIDES BLOCK OR UNBLOCK SUPPORT FOR FILE MLGMSTL.
5728RG1 RO2MOO 891006 IBM AS/400 RPG/400 GREEN
Key Field Information
PHYSICAL LOGICAL
More...
F3=Exit  Fl2=Cancel F19=teft F20=Right F24=More keys
- J
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4 I
Display Spooled File
File . . . . . MLGLBLR Page/Line 3/9
Control . . . . . Columns 1-78
Find . . . . ..
TR S DT T U S DU T S T T Y] TRTRE PR RN SR
FILE/RCD FIELD FIELD ATTRIBUTES
01 MLGMSTL
MLGMSTR
MLZIP PACK 5,0 SIGNED
MLSTAT CHAR 2
MLCITY CHAR 20
MLSRCH CHAR 10
5728RG1 RO2MO0 891006 IBM AS/400 RPG/400 GREEN
Cross Reference
File and Record References:
FILE/RCD DEV/RCD REFERENCES (D=DEFINED)
01 MLGMSTL DISK 208D
MLGMSTR 200D 500
02 QPRINT PRINTER 306D 400 600 800 1000
1200
Field References:
More...
F3=Exit Fl12=Cancel F19=Left F20=Right F24=More keys
. _/
' ™\
Display Spooled File
File . . . . . : MLGLBLR Page/Line 4/22
Control . . . . . Columns 1-78
Find e e e
AT U I SR T PN SO SR ST PR R R SRR AT T
FIELD ATTR REFERENCES (M=MODIFIED D=DEFINED)
* 7031 MLACCT P(5,0) A0G0GOLD
MLADDR A(20) ADOBOB5D 900
MLCITY A(20) ABOBBO6D 1100
* 7031 MLNAME A(20)  AD000O3D
* 7031 MLSRCH A(10)  AD0DOD4D
MLSTAT A(2) A0B0BO7D 1300
* 7031 MLTYPE A1) A000002D
MLZIP P(5,0) AGOOOOSD 1400
* 7030 MXNAME A(4) 700
Indicator References:
INDICATOR REFERENCES (M=MODIFIED D=DEFINED)
LR 200D
* 7031 OF 300D
01 500M 600 800 1200
* 7030 02 1000
More...
F3=Exit Fl12=Cancel F19=Left F20=Right F24=More keys
g /

On the above display, diagnostic message 7031 describes fields which are
defined in the program but not used. (The text of the message appears at
the end of the listing.) This is a normal warning condition when using an

externally described file because all of the fields are defined, but you

normally don’t use all of them. This is only a warning message and not the

cause of the compilation failure.

Diagnostic message 7030 (described at the end of the listing) describes a
condition where a name or indicator is used but has not been defined. Two
cases exist, MXNAME and indicator 02, which are the error conditions that
were entered. Because all fields must be defined, this type of error will

cause a failure.

The listing describes the attributes of the field and where the field is used in

the program as follows:
* Field MLACCT is defined as P for packed.

e The (5,0) entry describes the field as having 5 digits and 0 decimals.
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* The AG000001 entry describes where the field is found in the program.

* The A means that it is an externally described field and the definition has
been provided by copying in the description of all of the fields for the ref-
erenced file.

e The D means this is the definition of the field.

Most of the other fields are described as A meaning characters. The
MXNAME field is given a definition of 4 bytes. RPG will assign a default
value to let the compiler continue. The 700 entry describes the line number
where the field is used. In SEU, line number 700 appears as 7.00. RPG
drops the decimal point when the source is listed.

4 N
Display Spooled File
File . . . . . MLGLBLR Page/Line  4/47
Control . . . . . Columns 1-78
Find . . . . ..

R O B R R TR S N U IR S S S PP Sy S S
**x*x* END OF CROSS REFERENCE ****x
5728RG1 RO2MOO 891006 IBM AS/400 RPG/400 GREEN
Message Summary

* QRG7030 Severity: 30  Number: 2

Message . . . . : The Field or indicator is not defined.
* QRG7031 Severity: 00  Number: 5
Message . . . . : The Name or indicator is not referenced.
* QRG7086 Severity: 00  Number: 1
Message . . . . : The RPG handles blocking function for file.

INFDS contents updated only when blocks of data transferred.
Frxx Ak END OF MESSAGE SUMMARY *** %=
5728RG1 RO2MBO 891006 IBM AS/480 RPG/400 GREEN
Final Summary
Message Count: (by Severity Number)
TOTAL 00 10 20 30 40 50

8 6 0 0 2 0 0
More...
F3=Exit  Fl12=Cancel F19=Left F20=Right F24=More keys
. 4
4 ™
Display Spooled File :
File . . . . . ¢ MLGLBLR Page/Line  6/11
Control . . . . . Columns 1-78
Find . . . . ..
TR T P . N CT Y. TN DU T SN RO SO JU S
Program Source Totals:
Records . . . . . . .. .. 14
Specifications . . .. .. : 13
Table Records . . . . . .. : 0O
Comments . . . . . . ..t 1
Compile terminated. Severity level 30 errors found in file.
*xxxk END OF COMPILATION ***&*x
Bottom
F3=Exit  Fl2=Cancel F19=Left F20=Right F24=More keys
- J

The last page of the spooled output describes the error message text and a
summary of the errors. The message count shows a total of what needs to
be corrected to make a successful compilation. By default, any severity of 10
or greater will cause the compilation to fail. In this example, both serious
errors occurred because the fields were undefined.
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Viewing Spooled Output Using SEU
Many programmers prefer an alternate method of viewing the spooled output
using SEU. SEU provides a split screen option that allows you to see the errors
on the same display you are using to change the source. There is special
support to display the message text with the statement in error.

To use the split screen option, you would follow these steps once you have

created the errors and attempted to compile the MLGLBLR program.

1. On the Work with Members Using PDM display, select option 2 to edit the
MLGLBLR member.

4 N
Columns . . . . 1 71 Edit USERXX/MLGSRC
Find . . . MLGLBLR
FMT * ..., Lo A R I T S O TT T NS J

KkkxrkkkrRRARAX Beginning of data * Kkkkk Kkk Kk
0001.00 F* MLGLBLR - Mailing list label printing program
0002.00 FMLGMSTL IP E K DISK
0003.00 FQPRINT 0 F 132 OF LPRINTER
0004.00 LQPRINT 8FL 60L
0005.00 IMLGMSTR 01
0006.00 OQPRINT D 103 01
0007.00 0 MXNAME 44
0008.00 0 D1 01
0009.00 0 MLADDR 44
0010.00 0 D 1 02
0011.00 0 MLCITY 44
0012.00 0 D 1 01
0013.00 0 MLSTAT 26
0014.00 0 MLZIP 33
KAAAARAKRARAARARAAKX End Of data *kk hkk * kAhkk * *
F3=Exit F4=Prompt F5=Refresh
F10=Top F11=Bottom F24=More keys
L (C) COPYRIGHT IBM CORP. 1981, 1989.

2. On the Edit display, move your cursor half-way down the display (just after
statement 6.00) and press F15 for the browse/copy services function.

4 N
Browse/Copy Services
Type choices, press Enter.
Selection . . « . . o o o . .2 1=Member
2=Spool file
3=0utput queue
Copy all records . . . . N Y=Yes, N=No
Browse/copy member . « . MLGLBLR Name, F4 for list
File . .+« v v« o+« MLGSRC Name
Library « « o v o o oo . USERXX Name, *CURLIB, *LIBL
Browse/copy spool file . . MLGLBLR Name
Job v v v v e e e e e e MLGLBLR Name
User . .« o « « « « USERXX Name
Job number . . . . . . . .  *LAST Number, *LAST
Spool number . . . . . ... *LAST Number, *LAST, *ONLY
Display output queue . . . . . QPRINT Name, *ALL
Library . . o v v v o . . *LIBL Name, *CURLIB, *LIBL
F3=Exit F4=Prompt F5=Refresh F12=Cancel
F13=Change defaults F14=Find/Change Services
- _
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3. On the Browse/Copy Services display, type a 2 for the Spool file and press

Enter. The spool file fields have already been filled in for you with the name
of the last spooled file for member MLGLBLR.

You will see a split screen with the Edit display on top and the Browse
display for the spooled file on the bottom as follows:

r> Columns . . . .: 1 71 Edit USERXX/MLGSRC
Find . . . MLGLBLR
FMT * ..., AT PR N STTEE: RS I S T ST O P SO 4
KRKAKRKAKRKAKAAKK Beginning of data *** *kk *

0001.00 F* MLGLBLR - Mailing list label printing program

0002.00 FMLGMSTL IP E K DISK

0003.00 FQPRINT 0 F 132 OF LPRINTER

0004.00 LQPRINT 8FL 60L

0005.00 IMLGMSTR 01

0006.00 OQPRINT D 103 01
Columns . . . .: 1 71 Browse Spool file . . : MLGLBLR
Find . . . *

KrkkkARRRRRKRARR Beginning of data ** *

0000.01 5728RG1 ROZ2MOO 891006 IBM AS/400 RPG/400

0000.02 Compiler . .+ « v « v .+« .. . : IBM AS/400 RPG/400

0006.03 Command Options:

0000.04 Program . . + « o v v 00w e USERXX/MLGLBLR

0000.05 Source file . . . « v v v v . : USERXX/MLGSRC

0000. 06 Source member . . . . . . ... : MLGLBLR
F3=Exit F5=Refresh F6=Move split line
F12=Cancel F24=More Keys

\- J

4. SEU has special support when you enter an * in the Find field (of the bottom

section) and use F16. This will cause a search for the first statement in
error. The associated text will appear at the bottom of the display.

As each error is displayed, you can page through to find the actual state-
ment on the upper half of the display and correct the error. (You must move
the cursor to the upper half before paging.)

Then move the cursor to the bottom half of the display and press F16 again.
It will find the next error and display the associated error text.

As you can see, with this function, you can easily view the spooled file and
at the same time, make the corrections without going in and out of files.

When you have made the corrections to the MLGLBLR member, press F3
(Exit).

. On the Exit display, press the Enter key to take the defaults and change the

member.

Once you have found where the errors are, you can repeat the steps you used
earlier to create the error, to correct the error, and to re-create the file.

Object Errors

Object errors occur from a variety of situations. A typical case is where a
program tries to access a file and the file does not exist. For example, someone

may have deleted the file or renamed it.
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Step 1. Creating the Object Error

The following steps take you through creating and debugging an object error
where a program is called and there is no logical file.

4 N
AS/400 Programming Development Manager (PDM)

Select one of the following:
Work with libraries

Work with objects
3. Work with members

N =

9. Work with user-defined options

Selection or command

===> Z

F3=Exit F4=Prompt F9=Retrieve F10=Command entry

F12=Cancel F18=Change defaults ‘J
-

1. On the AS/400 Programming Development Manager (PDM) display, select
option 2 to work with objects.

( napd fyv 3 Work Wi N

-

e
=
ot

Type choices, press Enter.

Library « . o v o v 0 0w USERXX *CURLIB, name
Object:
Name . « « v v v v v v . *ALL *ALL, name, *generic*
TYPE « v v v v e e e e *ALL *ALL, *type
Attribute . . . . . . .. *ALL *ALL, attribute, *generic*,
*BLANK

F3=Exit F5=Refresh F12=Cancel

. J

2. On the Specify Objects to Work With display, type the name of your library
and press the Enter key.

All of the objects in your library will be displayed. If you do not have a
unique library for the mailing list objects, type MLG in the Position to field
and press the Enter key.
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Work with Objects Using PDM

Library . . . . .  USERXX Position to . . . . . NN
Position to type . . . ..

Type options, press Enter.

2=Change 3=Copy 4=Delete 5=Display 7=Rename
8=Display description 9=Save 10=Restore 11=Move ...
Opt Object Type Attribute  Text
MLGLBLR *PGM RPG Mailing 1ist label printing
MLGMSTU *PGM DFU MLGMSTU
USERXX *0UTQ USERXX personal output queue
7 MLGMSTL *FILE LF Mailing 1ist label printing logical
MLGMSTP *FILE PF-DTA Mailing master file
MLGMSTU *FILE DFU MLGMSTU
MLGREFP *FILE PF-DTA Mailing list field reference file
MLGSRC *FILE PF-SRC
Bottom
Parameters or command
===>
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys
N J

3. To provide an example where the logical file does not exist, the file will be
renamed to a different name. Then the program will be called that will still
attempt to access the previous name.

Type a 7 in the Opt column to rename the MLGMSTL logical file and press
the Enter key.

4 ™\
Rename Objects

Library . . . . . . ¢ USERXX
To rename object, type New Name, press Enter.

Object Type New Name
MLGMSTL *FILE MLGMSTM

Bottom
F3=Exit F5=Refresh F12=Cancel F19=Submit to batch

- _J

4. On the Rename Objects display, type MLGMSTM for the new name and
press the Enter key.
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' A
Work with Objects Using PDM

Library . . . . .  USERXX Position to . . . . . . ..
Position to type . . . . .

Type options, press Enter.

2=Change 3=Copy 4=Delete 5=Display 7=Rename
8=Display description 9=Save 10=Restore 11=Move ...
Opt Ohject Type ' Attribute  Text
MLGLBLR *PGM RPG Mailing list label printing
MLGMSTU *PGM DFU MLGMSTU
USERXX *QUTQ USERXX personal output queue
MLGMSTM *FILE LF Mailing 1ist label printing logical
MLGMSTP *FILE PF-DTA Mailing master file
MLGMSTU *FILE DFU MLGMSTU
MLGREFP *FILE PF-DTA Mailing 1ist field reference file
MLGSRC *FILE PF-SRC
Bottom
Parameters or command
===> CALL MLGLBLR
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys
L Object MLGMSTL in USERXX type *FILE renamed MLGMSTM. )

5. Notice that the file has been renamed. Run the MLGLBLR program by typing
CALL MLGLBLR on the command line and pressing the Enter key.

You should receive an error message such as the following:

4 ™
Display Program Messages

Job 000287/USERXX/DSPO20604 started on 05/08/89
OPEN (C S

....... A
I

at 15:46:21 in subsystem QBA
D).

Type reply, press Enter.
Reply . . .

F3=Exit  Fl2=Cancel
o J

Step 2. Debugging the Program
When a file cannot be found, you will normally get a general RPG message
which states Error message CPF4101 appeared during OPEN.

1. To get more detailed information about this message you can move your
cursor up to the line with Error message CPF4101 ... on it and press F10 to
look at the detailed messages.

To reply to the message, type a C to cancel.

2. After looking at the detailed messages and finding the error, you can rename
the logical file. Do this by selecting option 2 (Work with objects) on the
AS/400 Programming Development Manager (PDM) display.
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3. Next, specify the name of the library to work with (in this case the name is
USERXX).

/' N
Work with Objects Using PDM

Library . . . . . USERXX Position to . . . . . . . .
Position to type . . . . .

Type options, press Enter.

2=Change 3=Copy 4=Delete 5=Display 7=Rename
8=Display description 9=Save 10=Restore 11=Move ...
Opt Object Type Attribute  Text
MLGLBLR *PGM RPG Mailing list label printing
MLGMSTU *PGM DFU MLGMSTU
USERXX *0UTQ USERXX personal output queue
7 MLGMSTM *FILE LF Mailing list label printing logical
MLGMSTP *FILE PF-DTA Mailing master file
MLGMSTU *FILE DFU MLGMSTU
MLGREFP *FILE PF-DTA Mailing 1ist field reference file
MLGSRC *FILE PF-SRC
Bottom
Parameters or command
===>
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys

- J

4. Type a 7 next to the MLGMSTM member name to rename the logical file.

4 N
Rename Objects

Library . . . . . . ¢ USERXX
To rename object, type New Name, press Enter.

Object Type New Name
MLGMSTM *FILE MLGMSTL

Bottom
F3=Exit F5=Refresh F12=Cancel F19=Submit to batch

— J

5. Rename the logical file to MLGMSTL and press the Enter key.
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Work with Objects Using PDM

Library . . . . .  USERXX Position to . . . . . . . .
Position to type . . . . .

Type options, press Enter.

2=Change 3=Copy 4=Delete 5=Display 7=Rename
8=Display description 9=Save 10=Restore 11=Move ...
Opt Object Type Attribute  Text
MLGLBLR *PGM RPG Mailing list label printing
MLGMSTU *PGM DFU MLGMSTU
USERXX *0UTQ USERXX personal output queue
MLGMSTL *FILE LF Mailing Tist label printing logical
MLGMSTP *FILE PF-DTA Mailing master file
MLGMSTU *FILE DFU MLGMSTU
MLGREFP *FILE PF-DTA Mailing list field reference file
MLGSRC *FILE PF-SRC
Bottom
Parameters or command
===> CALL MLGLBLR
F3=Exit F4=Prompt F5=Refresh F6=Create
F9=Retrieve F10=Command entry F23=More options F24=More keys
+
- J

6. Notice that the file is renamed. After the logical file is renamed, you can
check for the proper specifications by calling the mailing list label printing
program as follows:

CALL MLGLBLR

7. After the program has finished running, you can check the output queue by
typing the following where USERXX is the name of your output queue.

WRKOUTQ OUTQ(USERXX)

4 A
Work with Output Queue

Queue: USERXX Library: USERXX Status: RLS

Type options, press Enter.
2=Change  3=Hold 4=Delete 5=Display 6=Release B=Attributes

Opt File User User Data Sts Pages Copies Form Type Pty
5  QPRINT USERXX MLGLBLR RDY 5 1 *STD 5

Bottom
Parameters for option 2 or command

===>

F3=Exit Fll=View 2 F12=Previous F2l=Description F24=More keys
\- )

8. Display the output queue by typing a 5 (Display) in the left column next to the
QPRINT file.

9. After verifying that the output is correct, you can delete the QPRINT file by
typing a 4 (Delete) in the option column next to the file on the Display
Spooled File display.

Chapter 8. Testing and Debugging 8-17



Logic Errors

You can normally debug logic errors by looking at the output and finding where
there are errors, then looking back at the source.

You can also use the system testing functions which are designed to help you
write and maintain your application. You can run your programs in a special
testing environment (called debug mode) while observing and controlling the
processing of the programs in the testing environment.

You do not have to create the program with any special options to allow the
program to be debugged with the testing functions.

These testing functions are done using a set of commands that can be used
interactively or in a batch job. The basic debugging commands are explained
briefly here. The CL Programmer’s Guide contains more information on testing.
The CL Reference contains more information on the commands.

The basic functions allow you to stop at a specific point in a program, display or
change variables, or trace a series of statements. The typical debug commands
are:

e Start Debug (STRDBG): Places the job in debug mode.

* Add Breakpoint (ADDBKP): Allows you to have the system stop program
processing and give control to you at a display station (if in interactive mode)
or to a specified program (if in batch mode).

* Display Program Variable (DSPPGMVAR): Displays the current value of one
or more variables.

e Change Program Variable (CHGPGMVAR): Changes the value of a variable.

* Add Trace (ADDTRC): Requests that the system record the sequence in
which the statements in a program are processed.

* Display Trace Data (DSPTRCDTA): Displays the output of any traces per-
formed.
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Once you have your database set up and your name and address information
entered into the system, you may need to produce different reports or to query
an account. For example, you may need to produce a report that is sorted by
state or by account number. You may also want to find out information about a
certain account number. This chapter goes through some different ways of ana-
lyzing the database and producing various reports and also does a query of the
mailing list database files. The different reports that are produced are:

» MLGRPTR: A general-purpose report that puts each account’s information
on one line produced by an RPG program.

« MLGRPTC: A report by state, city, and name produced by a CL program
which uses a standard logical file and overrides.

e MLGRPTC2: A report in name order of a particular zip code produced by a
CL program which uses a general-purpose logical file and overrides.

Overview of RPG General-Purpose Report

The first example goes through the tasks of producing a general-purpose report.
One line will be printed per account. The format of the report would look like the
following:

Customer Listing

Number Name City State Zip Type
10057 George Jones Minneapolis MN 55454 1
11458 James Grover Trenton NJ 08690 1

This program could have been created using Query. An example of using Query
is shown later.

An overview of the RPG MLGRPTR program is shown in Figure 9-1 on page 9-2.
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Enter Command

CALL MLGRPTR

0S/400

v

RPG Program
MLGRPTR

Spooled
File for
Customer
Listing

Physical
File
MLGMSTP

Figure 9-1. Overview of RPG Program MLGRPTR

Description of RPG General-Purpose Report Program (MLGRPTR)

The RPG specifications for the MLGRPTR program are shown in Figure 9-2 on
page 9-3 and each line of the program is described following the figure.
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0001
0002
0003

0004.
0005.
0006.
0007.
0008.
0009.
0o010.
0011.
0012.
0013.
0014.
0015.
0016.
0017.
0018.
0019.
0020.
0021.
0022.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.
0043.
0044.

.00
.00
.00
00
00
00
00
00
00
60
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

F* MLGRPTR - Mailing list report format

FMLGMSTP IF E K DISK

FQPRINT O F 132 OF PRINTER

C* Initialize and print heading

C TIME TIME 60 Time of day
C EXCPTHEADNG Print headng
C* Read an account record and print

c READ TAG Read a rcd
C READ MLGMSTR 20 EOF

c 20 GOTO ENDPGM If EOF

C ADD 1 COUNT 70 Count rcds
C EXCPTDETAIL Print detail
C OF EXCPTHEADNG If overflow
C GOTO READ Loop back
C* End of program routine

C ENDPGM TAG End of pgm
C EXCPTTOTAL Print total
C SETON LR Set LR

C RETRN Return
OQPRINT E 206 HEADNG

0 UDATE Y 10

0 TIME 200 '0 « ¢ !

0 60 'Customer listing'

0 120 'Page’

0 PAGE Z 125

0 E 2 HEADNG

0 7 'Number!

0 16 'Name'

0 38 'City!

0 61 'State’

0 69 'Zip'

0 78 'Type!

0 92 'Name search'

0 E 1 DETAIL

0 MLACCT 6

0 MLNAME 32

0 MLCITY 54

0 MLSTAT 59

0 MLZIP 71

0 MLTYPE 76

0 MLSRCH 91

0 E 11 TOTAL

0 25 'Count of records-'

0 COUNT 1

Figure 9-2. RPG Specifications for MLGRPTR Program

Line 1.00: A comment.

Line 2.00: The MLGMSTP file is defined. The entries are similar to the label
writing program. However, this file is specified as F in position 16 meaning full
procedural. This is needed if operation codes will be used to process the file
(such as READ).

Note: This file will not be used when running the program. An Override Data-
base File (OVRDBF) command will be used to cause a different file (a
logical file) to be opened. The program is compiled against the physical
file, but an OVRDBF command is used to change the file to be opened
when the program is run.
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Both the physical and the logical files have the same format (they share the
format described for the physical file). If this is not the case, the system will
cause an exception if the file which is actually used when the program is run
does not have the same definition as the one used to compile the program. See
the comments in Chapter 10, “RPG Solution for Inquiry Program” about level
check.

Line 3.00: The QPRINT standard IBM printer file is defined. This is similar to
the definition used in the MLGLBLR program except that the line counter specifi-
cation is not used. Instead, the form length and overflow line as specified in the
QPRINT file will be used. IBM ships these values as form length = 66 and over-
flow line = 60. This is the normal specification for a standard form of 11 inches
in depth. When your system was set up, these values may have been changed
to reflect a different standard.

Lines 5.00 and 6.00: The program begins by accessing the current time which
will be printed on every page to indicate the time the report was run.

Time of Day: The TIME operation can access both the system date and system
time. When a 6-digit field is described as the result field, RPG retrieves the
current time. Normally you will want the same value for the current time to
appear on every page. Therefore, the current time is only retrieved at the begin-
ning of the program. Rather than using the TIME operation to access the current
date, the UDATE field is used in the output specifications.

The heading lines are then printed using exception output (EXCPT operation).
This causes any output lines with HEADNG in positions 32 through 37 to be
printed.

Lines 8.00—10.00: The READ tag identifies the label for the READ operation to
the file. Indicator 20 is set when end of file is detected meaning there are no
more records in the file. If indicator 20 is on, the program then branches to the
ENDPGM label.

The program is written so that reading of the file is done by an explicit READ
operation. This is contrasted with the label writing program which used a
primary file and took advantage of the RPG program cycle. This program wants
to print the current time on every page. This is awkward to do when using the
RPG program cycle so this program is written procedurally.

Using the GOTO Statement: This program uses a GOTO statement that causes
a branch. Some programmers prefer to write programs using DO and IF logic so
the program is completely free of GOTO operations. Some programmers use a
combination of DO and IF logic and GOTO operations.

An excessive use of GOTO operations can make program logic difficult to follow.
However, an excessive use of DO and IF logic can also make program logic diffi-
cult to follow, particularly if the groups are large and no indentation exists. RPG
does not support a method of indentation. You can print the RPG source in an
indented manner. For example, see the PRTRPGDO tool in the QUSRTOOL
library.

RPG requires the use of indicators for certain functions such as the end of file

condition. An excessive or incorrect use of indicators can also make program
logic difficult to follow.
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In general, it is desirable to closely follow the operation that sets the indicator
condition with the operation that tests the condition. In some cases, RPG rules
or the use of indicators in DDS require that the indicator be used several state-
ments later in the logic.

For program logic that must be tested later in a program, some programmers
prefer to create a field name to better describe the condition such as:

MOVE 'YES' SAMTYP

so that later in the program they can specify:
SAMTYP IFEQ 'YES'

RPG allows up to 3 indicators to condition a statement (plus AND/OR lines). In
general, it is best to avoid the use of multiple indicators to help make the
program logic easier to follow.

This program uses indicator testing in positions 9 through 17.

Some programmers prefer to avoid these positions and always use an IF test to
test the on/off value of an indicator such as:

*IN20 IFEQ '1'

which means IF indicator 20 is on.

There are no recommended solutions for the use of GOTO or indicator use other
than to write for clarity and maintainability.

This manual uses a minimum amount of GOTO and indicator testing. Your
installation may have standards or guidelines for how programs should be
written.

Lines 11.00—14.00: The program adds 1 to the COUNT field to count the number
of records which will be printed. Each record that is read is printed using excep-
tion output. If overflow has occurred (meaning the overflow line of the printer file
was met or passed), the OF indicator will be set on. The EXCPT to HEADNG line
is conditioned by this indicator. Skipping to a new page will set off the indicator
so the program has only one statement to cause a new page heading to occur.
The program then branches to read another record.

Lines 16.00—19.00: When there are no more records to be processed, the end-
of-file indicator is set on by RPG and the program branches to the ENDPGM
label. The final total line is printed using exception output. The program then
sets on the LR indicator and does a return.

When LR is on and the program ends, it tells RPG that the program is complete.
The files are then closed and the work areas associated with this use of the
program (such as the COUNT field) are deleted. A subsequent call to this
program will cause the work areas to be re-initialized and the files to be re-
opened.

RPG defaults to open the files you have specified at the beginning of the

program. You can control this with a special file entry and the OPEN and CLOSE
operations. For most simple uses, you can let the RPG defaults occur.
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Lines 20.00—33.00: The QPRINT entry in positions 7 through 14 specify the
name of the file to be sent to the output queue. The E entry in position 15 speci-
fies exception output. Exception output is not considered during the normal RPG
program cycle. In this program, the RPG program cycle is not really used.

However, the RPG cycle still exists in the structure of any RPG program. In
general, when a program is coded procedurally as is this program, the cycle is
of no consequence.

Exception output lines are only considered when the EXCPT operation is used.
The label in positions 32 through 37 can be used, or you can condition the line
by indicators, or both. In this case, the two heading lines are identified as
HEADNG and are only output when the program specifies an EXCPT to HEADNG.

The first HEADNG line prints the date, time, page number and a title. The
second heading line prints column heading information. The first line is speci-
fied to skip to line 06 (the beginning of a new page) before printing (the 06 entry
in positions 19 through 20 specifies skip before). After the line is printed, the 2
entry in position 18 tells the printer to space 2 after.

Current Date: The UDATE field name is a reserved word in RPG. It causes RPG
to access the job date assighed when the job was started. This defaults to be
the current system date, but can be changed.

The TIME field is edited so that it will appear with colons and the leading zero
suppressed such as 9:50:00.

The PAGE field is edited with a Z edit code meaning to suppress the leading
zeros. The field name PAGE is a reserved word in RPG. A 4-digit field is auto-
matically defined and incremented by one prior to each printing.

Lines 34.00—41.00: The detail line is printed with the information from the data-
base.

Lines 42.00—44.00: The final total line is printed when all records have been
processed. A space 1 before and after are specified and the count field is
printed. Notice that the COUNT field has no end position. RPG allows this kind
of a specification to mean that the COUNT field should begin at the next position
following the previous field.

The 1 entry in position 38 specifies the edit code to be used. This will cause the
leading zeros to be suppressed, a comma to print (if the value is greater than

999), a zero balance to print (if the COUNT field is zero because no records exist
in the file) and no plus or minus sign (the COUNT field must be a positive value).

The RPG/400 User’s Guide contains more information on edit codes.

Step 1. Entering the RPG Specifications and Creating the Program (MLGRPTR)
You should now enter the RPG specifications as shown in Figure 9-2 on
page 9-3 through PDM. Follow the same steps you used to create the
MLGMSTP physical file in Chapter 5, “Creating Files” or copy the source from
the QUSRTOOL library as described in Appendix B, “Overview of QUSRTOOL
Library.” The member source type should be RPG .

Once you have entered the RPG specifications, create the program by typing a
14 (Compile) in the Opt column next to the program on the Work with Members
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Using PDM display. PDM will submit the correct CRTRPGPGM command into
batch.

Note: You need to wait for the completion message before doing the next step.

Step 2. Running the RPG General-Purpose Report Program (MLGRPTR)

Now that you have created the general-purpose report, you can run the program.
Run the program now by typing the following on the command entry line:

CALL MLGRPTR

Step 3. Displaying the Output
After the program has run, you can display the output. Follow these steps to
look at the spooled file in your output queue.

1. Type the following on the command entry line where USERXX is the name of
your output queue:

WRKOUTQ OUTQ(USERXX)
2. Type a 5 next to the QPRINT file to display the report.

The output should look similar to the following display. Notice that the
sequence of the report is by account number. This occurs because the RPG
program requested the MLGMSTP file to process in keyed sequence.

e M
Display Spooled File
File . . . . .t QPRINT Page/Line 1/6
Control . . . . . . Columns 1-78
Find . . . . ..
LT U I RSP TP I Y SR TS FETTE M O Y A
5/09/89  8:47:59 Customer listing
Number Name City State Zip Type
10057 Samuel Jones Minneapolis MN 55454 1
11458 James Grover Trenton NJ 08690 1
14477 Charles Hanley Rochester MN 55920 4
15902 Joseph Jones Little Rock AR 44877 2
18890 Carol Larson Rochester MN 55920 5
24882 Kathryn Donty Dallas > 75248 1
26640 Daniel Benson Syracuse NY 13212 1
28903 Philip Jones San Diego CA 66903 9
38724 Maria Jonesa Philadelphia PA 22809 5
Count of records- 9
Bottom
F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys

- J
3. Press F3 (Exit).

4. Delete all of the spooled files from the output queue by typing the following
command on the command entry line where USERXX is the name of your
output queue:

CLROUTQ OUTQ(USERXX)

You could also select option 4 for the files you want to delete if you do not
want to delete all files in the output queue.
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Overview of a Report Using a Standard Logical File and Overrides

This example goes through using a standard logical file and overrides to
produce a report by state, city, and name. A logical file specified as MLGMSTL?2
is used. There are other solutions to selecting and sequencing records that will
be described later.

The relationship of the MLGMSTL2 logical file to the master physical file
(MLGMSTP), logical file (MLGMLSTL) and the RPG program (MLGRPTR) are
shown in Figure 9-3.

Enter Commands

1. OVRDBF XXX
2. CALL MLGRPTR

08/400

Spooled
File for
Customer
Listing

RPG Program
MLGRPTR

—t

1
]
1
]
]
I
1
1
L
i
L]
[ ]
]
1
i
§
]
1
1]
[ ]
]
]
Logical File 5
MLGMSTL2 :
1

]

1

1
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]

1

]

L]
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]

1]

1

[ ]

]

[]

1

]

1

]

1

1]

4

S

Physical
File
MLGMSTP

_—

Figure 9-3. Overview of MLGMSTL2 Logical File

Description of DDS for Standard Logical File (MLGMSTL2)

Figure 9-4 shows the DDS for the MLGMSTL2 logical file and a description of
each line follows the figure.

B EE RN T R T BT S S S S SR ; S SR
0001.00 A* MLGMSTL2 - Mailing list by state, city, name
0002.00 A R MLGMSTR PFILE(MLGMSTP)
0003.00 A K MLSTAT
0004.00 A K MLCITY
0005.00 A K MLSRCH

Figure 9-4. DDS Specifications for MLGMSTL2 Logical File
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Line 1.00: A comment.

Line 2.00: This is the same definition as MLGMSTL. The physical file MLGMSTP
and the format of the physical file (MLGMSTR) will be used.

Logical File Formats: When a logical file is defined, you must define a format to
be used. The following choices exist:

* The same format as uséd in the physical file (as in this case).

* A new format. A format name and the fields that make up the format name
must be described. For example, you might want the format to contain only
a subset of the fields from the physical file. The purpose of this type of
approach is normally to provide more data independence. See the Database
Guide for a more complete discussion.

* An existing format in a different file. For example, you may have already
created a new format in a different logical file and want to re-use it. See the
FORMAT keyword for this type of specification.

Lines 3.00—5.00: The key fields for the file are described. Each has a K in posi-
tion 17. The high-order key is the state field, followed by city, and then the
search field.

Step 1. Entering the DDS and Creating the Standard Logical File (MLGMSTL2)

You should now enter the DDS as shown in Figure 9-4 on page 9-8 through
PDM. Follow the same steps you used to create the MLGMSTP physical file in
Chapter 5, “Creating Files” or copy the source from the QUSRTOOL library as
described in Appendix B, “Overview of QUSRTOOL Library.” The member
source type should be LF .

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display.

Step 2. Running the RPG Program with an Override (MLGRPTR)
Once the logical file has been created and you have received the completion
message, you can specify an override and run the MLGRPTR program again by
following these steps:
1. Specify the override by typing the following:
OVRDBF FILE{MLGMSTP) TOFILE(MLGMSTL2)
The override command specifies that any program in this job that requests to
open the file MLGMSTP will actually open the MLGMSTL2 file. An override
command can be used for this type of function or to change the attributes of
the file being opened.
2. Next, run the MLGRPTR program by typing the following:
CALL MLGRPTR

The program requests that MLGMSTP be opened. However, the override
changes the request so that the MLGMSTL2 file will be used instead.
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Program Data Management
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Figure 9-5. Overview of Using an Override

The system data management function performs the file open. The program
is not aware that a different file is being used.

3. Look at the results of the program by displaying your QPRINT spooled file
using the WRKOUTQ command. The sequence should appear by search
field within city within state. The search field is not printed. This is the
order of the access path of the MLGMSTL2 logical file used. The report
should look similar to the following display.

4 N
Display Spooled File
File . . . . . QPRINT Page/Line 1/6
Control . . . . . Columns 1-78
Find . . . . ..
[T T DU AP BRI S U SO SR R T I N EE R SRS P
6/20/89 14:49:03 Customer listing
Number Name City State Zip Type
15902 Joseph Jones Little Rock AR 44877 2
28903 Philip Jones San Diego CA 66903 9
10057 Samuel Jones Minneapolis MN 55454 1
14477 Charles Hanley Rochester MN 55920 4
18890 Carol Larson Rochester MN 55920 5
11458 James Grover Trenton NJ 08690 1
26640 Daniel Benson Syracuse NY 13212 1
38724 Maria Jonesa Philadelphia PA 22809 5
24882 Kathryn Donty Dallas X 75248 1
Count of records- 9
Bottom
F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys
_J
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4. You should either delete the spooled files you just created in your output
queue (option 4 next to files) or clear the output queue (using CLROUTQ
command).

5. The override you specified for the MLGMSTP file will remain in effect for
your job until you delete it, change it, or until you press F3 on the display
from which you entered the OVRxxx. You can see what overrides are in
effect by specifying DSPJOB and using option 15 to display the overrides.

To avoid using the override when you do not intend to, you should delete the
override by using the Delete Override (DLTOVR) command as follows:

DLTOVR FILE(MLGMSTP)

Access Path Maintenance Options

The default when a logical file is created causes the system to keep the access
path up to date whenever a new record is added or changed in the file. Because
this access path will only be used when a specific report is run, there is a perfor-
mance tradeoff to be made. You can either cause a little overhead to maintain
the access path each time a record is added or deleted or you can take away
the overhead and cause the system to rebuild the entire access path each time
the file is opened. Normally, you would make a decision based on the frequency
of use of the file and when the file is opened. For example, if the open operation
causes a rebuild at night when there is unused system time, no one may care
about the rebuild time.

For this application example, we will assume that all logical files will use imme-
diate maintenance. In a real application, this would normally not be done.

Some different alternatives for selecting and sequencing records are described
in Chapter 15, “Additional Topics.”
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Overview of a Report Using a CL Program for Overrides

Instead of having to manually specify and delete overrides whenever you want to
run this report, you could write a CL program to do it for you. CL programs
allow you to specify a series of commands to be run by a single CALL command.
CL programs are normally used to control the running of one or more high-level
language programs. In most cases, the same command that you use interac-
tively can also be placed in a CL program. There are also special commands
that can only be used within a CL program. Another benefit of using a CL
program is that an override is only active during the program and is automat-
ically deleted at the end of the program.

The MLGRPTC program is a simple CL program that contains the override and
calls the report printing program. Figure 9-6 shows an overview of the
MLGRPTC program.

Enter Command

CALL MLGRPTC

CL Program
MLGRPTC
OVR .

CALL MLGRPTR

v

RPG Program
MLGRPTR

Spooled
File for

Customer
Listing

Logical File
MLGMSTL2

.

Physical
File
MLGMSTP

Figure 9-6. Overview of CL Program MLGRPTC with Overrides
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Description of CL Program (MLGRPTC)

Figure 9-7 shows the MLGRPTC program and a description of each line follows

the figure.

T R T . B T T s R S R
0001.00 /* MLGRPTC - Print one liner with MLGMSTL2 LF */
0002.00 PGM
0003.00 OVRDBF MLGMSTP TOFILE(MLGMSTL2)
0004.00 CALL MLGRPTR
0005.00 ENDPGM

Figure 9-7. MLGRPTC Program
Line 1.00: A comment is defined to exist between the /*" and the "*/".

Line 2.00: The PGM statement specifies the beginning of the program. The
PGM statement has an optional PARM parameter to identify parameters being
passed into the program. This program is called with no parameters passed in.

Line 3.00: The OVRDBF command overrides the MLGMSTP file which is speci-
fied in the program to use the MLGMSTL2 logical file. This is the same
command that was entered in the previous discussion. The MLGMSTL2 file is
keyed by state, city, and search field so the records will be presented to the
program in that sequence.

Lines 4.00—5.00: The MLGRPTR program is called. When the program returns,
the ENDPGM statement is run which ends the CL program normally.

Step 1. Entering and Creating the CL Override Program (MLGRPTC)

You should now enter the CL coding as shown in Figure 9-7 through PDM.
Follow the same steps you used to create the MLGMSTP physical file in
Chapter 5, “Creating Files” or copy the source from the QUSRTOOL library as
described in Appendix B, “Overview of QUSRTOOL Library.” The member
source type should be CLP.

Once you have entered the CL coding, create the program by typing a 14
{Compile) in the Opt column next to the program on the Work with Members
Using PDM display.

Step 2. Running the CL Override Program (MLGRPTC)

When you have received the message that the program was successfully
created, run the program by typing the following command:

CALL MLGRPTC
Look at the results of the report in your output queue. You should see the same

results as when you entered the command interactively. Delete the spooled files
when done.
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Overview of a General-Purpose Logical File Report

The RPG program MLGRPTR is a general-purpose report printing program. You
can precede it with a general-purpose logical file.

For example, assume you get a special request to print a listing in name search
order of a particular zip code. You could have a general-purpose logical file that
you change for these types of requests.

The following discussion goes through the steps of creating a general-purpose
logical file, and creating a CL program to cause the override in a manner similar
to the MLGRPTC program.

Description of DDS for General-Purpose Logical File (MLGMSTL3)

Figure 9-8 shows the DDS for the MLGMSTL3 logical file and a description of
each line follows.

T T O - e R ET T SIS, SO B SR o I Y
0001.00 A* MLGMSTL3 - General purpose LF for querying MLGMSTP
0002.00 A R MLGMSTR PFILE(MLGMSTP)
0003.00 A K MLSRCH
0004.00 A S MLZIP COMP (EQ 55920)

Figure 9-8. DDS for MLGMSTL3 Logical File

Line 1.00: A comment.

Line 2.00: This is the same definition as MLGMSTL.

Line 3.00: The key field is defined to be on the search field MLSRCH.

Line 4.00: The S entry in position 17 indicates that this is a select statement.
The first S entry indicates the end of the key field section of the specifications.
There can be multiple S entries and also O entries (omit). The S for select entry
specifies that the record in the physical file will only be included in the access
path if it meets the specified values.

You can specify a combination of multiple select and omit statements. See the
DDS Reference for more information.

In this case, the MLZIP field is being compared for an equal value of 55920. Only
the records that match 55920 will be included in the access path.

Step 1. Creating the General-Purpose Logical File (MLGMLSTL3)

You shouid now enter the DDS as shown in Figure 9-8 through PDM. Follow the
same steps you used to create the MLGMSTP physical file in Chapter 5, “Cre-
ating Files” or copy the source from the QUSRTOOL library as described in
Appendix B, “Overview of QUSRTOOL Library.” The member source type
should be LF .

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display.
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Description of CL Program (MLGRPTC2)

Once you get the completion message that the MLGMSTL3 logical file has suc-
cessfully been created, you can create a CL program to run the override and call
the MLGRPTR program. This program also specifies a different name for the
printer file and sends a special message. Figure 9-3 shows the program and
each line is described following the figure.

O T - U Y R C T T N B S
0001.00 /* MLGRPTC2 - General purpose query of MLGMSTP */
0002.00 PGM
0003.00 OVRDBF MLGMSTP TOFILE(MLGMSTL3)
0004.00 OVRPRTF QPRINT SPLFNAME(MLGRPT)
0005.00 CALL MLGRPTR
0006.00 SNDPGMMSG  MSG('Special report printed to MLGRPT') +
0007.00 MSGTYPE (*COMP)
0008.00 ENDPGM

Figure 9-9. MLGRPTC2 CL Program
Lines 1.00—2.00: Same as MLGRPTC.

Line 3.00: The OVRDBF command overrides the MLGMSTP file which is speci-
fied in the program to use the file MLGMSTL3. This file is keyed by the search
field and does selection based on a zip code.

Line 4.00: The OVRPRTF command overrides the QPRINT file to specify that the
name of the spooled file should not be QPRINT, but rather MLGRPT. The
SPLFNAME does not cause a different file to be opened, but instead changes the
name of the file being sent to the output queue. You can specify what name you
want the spooled file to be as an assistance to the user who is printing spooled
files. If you do not have an override, the QPRINT name will appear as the
spooled file name.

Notice the difference between the SPLFNAME parameter on the OVRPRTF
command and the TOFILE parameter on the OVRDBF command. For the data-
base file, you are specifying that the file in the program should not be used.
Instead, a different file (MLGMSTL3) should be used.

The OVRPRTF command does not specify to use a different file. It specifies that
an attribute of the file should be overridden for this use. (The file is not perma-
nently changed.) The attribute that is being overridden is the name of the
spooled file that will be created. The program will open and use the QPRINT file.

Override Options: There are three things you can do with an override:

* Override an attribute of the existing file (for example, SPLFNAME)

e Override to a different file (for example, use the logical file instead of the
physical file)

* Override to a different file and specify a special attribute of the new file (this
type has not been used)
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Line 5.00: The MLGRPTR program is called.

Lines 6.00 and 7.00: The Send Program Message (SNDPGMMSG) command
sends a program message. If you are operating from a command entry display,
the message that is sent will appear on the display. Messages are helpful in
providing feedback as to what happened. In this case, the message is specified
as MSGTYPE(*COMP) meaning it is a completion message.

Line 8.00: The End Program (ENDPGM) command ends the program normally.

Step 2. Entering and Creating the CL Program (MLGRPTC2)

You should now enter the CL coding as shown in Figure 9-9 on page 9-15
through PDM. Follow the same steps you used to create the MLGMSTP physical
file in Chapter 5, “Creating Files” or copy the source from the QUSRTOOL
library as described in Appendix B, “Overview of QUSRTOOL Library.” The
member source type should be CLP .

Once you have entered the DDS, create the program by typing a 14 (Compile) in
the Opt column next to the program on the Work with Members Using PDM
display.

Step 3. Running the CL Program (MLGRPTC2)

Follow these steps to run the MLGRPTC2 program once you have received the
completion message that the CL program was successfully created.

1. Type the following command on the command entry line:
CALL MLGRPTC2

Notice that you receive a message stating the name of the spooled file that
was sent to the output queue specified in the CL program as follows:

Special report printed to MLGRPT

2. Use the Work with Output Queue (WRKOUTQ OUTQ(USERXX)) command to
look at the report.
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3. Type a 5 in the Opt column next to the file to display the report. Notice that
the spooled file name is MLGRPT and not QPRINT because of the OVRPRTF

command.

The format of the report should look like the following display.

4 ™\
Display Spooled File
File . . . . . MLGRPT Page/Line 1/6
Control . . . . . Columns 1-78
Find . . . ...
TR PR P N T MU O S SO T N L L TR T LR S
5/09/89 9:06:18 Customer listing
Number Name City State Zip Type
14477 Charles Hanley Rochester MN 55920 4
18890 Carol Larson Rochester MN 55920 5
Count of records- 2
Bottom
F3=Exit  Fl2=Cancel F19=Left F20=Right F24=More keys
q J

4. Press F3 (Exit).

5. Delete the spooled files in the output queue.

Additional Special Requests

The MLGMSTL3 file can be changed and re-created whenever you have a
special request. As long as the request can be answered by using the standard

report printing program, you only need to:

¢ Change the DDS for MLGMSTL3
* Create the MLGMSTL3 file
* Call the MLGRPTC2 program

For example, you might try to simulate a special request for all those accounts
that are type 1 (Business) in Minnesota. You could delete statement 4.00 in the

MLGMSTL3 file and add the following:

S MLTYPE COMP(EQ '1")
S MLSTAT COMP(EQ 'MN')
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Overview of AS/400 Query

You can use the AS/400 Query licensed program to select, arrange, and analyze
the information from the files you have created to produce reports and other
data files. You determine what data the query is to retrieve, the format of the
report, and whether it should be displayed, printed, or sent to another database
file.

The rest of this chapter goes through an example of using AS/400 Query to
produce a report sorted by type, state, and search field.

Example of Querying the Database
Follow these steps to use AS/400 Query to produce a report.
1. First, start Query by using the Start Query (STRQRY) command as follows:
STRQRY

~
QUERY Query

System:  RCH38342
Select one of the following:

1. Work with queries
2. Run an existing query
3. Delete a query

20. Files
21. Office tasks

Selection or command
===> 1

F3=Exit  F4=Prompt F9=Retrieve F12=Cancel F13=User support
F16=System main menu

L (C) COPYRIGHT IBM CORP. 1980, 1989.

2. Select option 1 (Work with queries).
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Work with Queries
Type choices, press Enter.
Option . . . ... 1 1=Create, 2=Change, 3=Copy, 4=Delete
5=Display, 6=Print definition
9=Run
Query « « « v o o MLGMSTQ Name, F4 for list
Library . + . . . USERXX Name, *LIBL, F4 for list
F3=Exit F4=Prompt F5=Refresh F12=Cancel
(C) COPYRIGHT IBM CORP. 1988
. J

Press the Enter key.
The Define the Query display is shown.

4 N
Define the Query
Query .+ . . . . MLGMSTQ Option . . . . . CREATE
Library : JSERXX
Type options, press Enter. Press F21 to select all.
1=Select
Opt Query Definition Option
1 Specify file selections
Define result fields
1 Select and sequence fields

Select records

1 Select sort fields
Select collating sequence
Specify report column formatting
Select report summary functions
Define report breaks
Select output type and output form
Specify processing options

F3=Exit F5=Report F12=Cancel
F13=Layout F18=Files F21=Select all

- J

(Select) because it is required.

3. Select option 1 (Create) and name the query MLGMSTQ as shown above.

4. This display allows you to select any of the definition steps (options) needed
to define your query. The Specify file selections is defaulted to option 1

Type a 1 in the Opt column next to Select and sequence fields and Select
sort fields. These definition options allow you to select and to sequence the
fields that you want to appear on your report and also to select what fields

you want sorted.
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Specify File Selections
Type choices, press Enter. Press F9 to specify an additional
file selection.
File . . . . . . . . . MLGMSTP Name, F4 for Tist
Library . . . . . . USERXX Name, *LIBL, F4 for list
Member . . . . . . .. *FIRST Name, *FIRST, F4 for list
Format . . . . . « . . *FIRST Name, *FIRST, F4 for list
F3=Exit F4=Prompt F5=Report F9=Add file
F12=Cancel F13=Layout F24=More keys
- /

5. On the Specify File Selections display, fill in the name of the file you want to
query (MLGMSTP) as shown above and press the Enter key.

4 ™
Specify File Selections
Type choices, press Enter. Press F9 to specify an additional
file selection.
File v « v v v v v v MLGMSTP Name, F4 for list
Library . . . . .. USERXX Name, *LIBL, F4 for list
Memper . . . . . . . . *FIRST Name, *FIRST, F4 for list
Format . . . . . . . . MLGMSTR Name, *FIRST, F4 for list
F3=Exit F4=Prompt F5=Report F9=Add file
F12=Cancel F13=Layout F24=More keys
Select file(s), or press Enter to confirm.

Press the Enter key to confirm your selection.
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Select and Sequence Fields

Type sequence number (0-9999) for the names of up to 500 fields to
appear in the report, press Enter.

eq Field
MLACCT
MLTYPE
MLNAME
MLSRCH
MLADDR
MLCITY
MLSTAT
MLZIP

Wi =i

lovino

Bottom
F3=Exit F5=Report F11=Display text F12=Cancel
F13=Layout F20=Renumber F21=Select all F24=More keys

- J

6. The Select and Sequence Fields display shows you the fields contained in
file MLGMSTP and allows you to select and to sequence the fields that you
want to appear in your report.

Sort on MLTYPE, MLSTAT, and MLNAME in the order shown and press the
Enter key.

( N
Select and Sequence Fields

Type sequence number (0-9999) for the names of up to 500 fields to
appear in the report, press Enter.

Seq Field
MLTYPE
MLSTAT
MLSRCH
MLACCT
MLNAME
MLZIP
MLADDR
MLCITY

SO WM =

Bottom
F3=Exit F5=Report F11=Display text F12=Cancel
Fl3=Layout F20=Renumber F21=Select all F24=More keys
Press Enter to confirm.

J

7. Verify your sequence and selections and press the Enter key to confirm.
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Select Sort Fields
Type sort priority (8-999) and A (Ascending) or D (Descending) for
the names of up to 32 fields, press Enter.

Sort
Prty A/D Field
1 A MLTYPE
2 A MLSTAT
3 A MLSRCH

MLACCT

MLNAME

MLZIP

Bottom
F3=Exit F5=Report F11=Display text F12=Cancel
F13=Layout F18=Files F20=Renumber F24=More keys
\- J

8. The Select Sort Fields display shows you the fields you selected on the
Select and Sequence Fields display. You can now sort these fields as shown

above.
4 ™
Select Sort Fields
Type sort priority (0-999) and A (Ascending) or D (Descending) for
the names of up to 32 fields, press Enter.
Sort
Prty A/D Field
1 A MLTYPE
2 A MLSTAT
3 A MLSRCH
MLACCT
MLNAME
MLZIP
Bottom
F3=Exit F5=Report F11=Display text F12=Cancel
F13=Layout F18=Files F20=Renumber F24=More keys
Press Enter to confirm.
_J

9. Verify your sorting sequence and press the Enter key to confirm.

You return to the Define the Query display where > symbols designate the
definition values that are now different from the system-supplied (default)
values.
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Define the Query

Query « + .« . .t MLGMSTQ Option . . . . . : CREATE
Library . . . . USERXX

Type options, press Enter. Press F21 to select all.
1=Select

Opt Query Definition Option

> Specify file selections
Define result fields

> Select and sequence fields
Select records

> Select sort fields
Select collating sequence
Specify report column formatting
Select report summary functions
Define report breaks
Select output type and output form
Specify processing options

F3=Exit F5=Report
Fl3=Layout F18=Files F21=Select all
Select options, or press F3 to save or run the query. y
10. Press F3 to save the changes.
4 ™
Exit this Query
Type choices, press Enter.
Save definition . .. Y Y=Yes, N=No
Run this query . . . . Y Y=Yes, N=No
For a saved definition:
Query . . . . . . . MLGMSTQ Name
Library . . . . . USERXX Name, F4 for list
Text « v v v v v 0
Authority . . . . .  *CHANGE *CHANGE, *ALL, *EXCLUDE, *USE
authorization list name
F4=Prompt F5=Report F13=Layout F14=Define the query
N J

11. On the Exit This Query display, press the Enter key to save the definition and
run the query.

12. The results of running the query are shown on the Display Report display as
shown.
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r- Display Report
Query . . . ¢ USERXX/MLGMSTQ Report width . . . . . : 61
Position to line . . . . . Shift to column . . . . ..
N1 TR S DI TUTTY S U FIE SUDY SO SO PR SR 1
Type State Search Account Name ZIP
. number code
pooee1l 1 MN JONES 10057  Samuel Jones 55454
000002 1 NJ GROVER 11458  James Grover 08690
000003 1 NY BENSON 26640 Daniel Benson 13212
000004 1 X DONTY 24882  Kathryn Donty 75248
000005 2 AR JONES 15902  Joseph Jones 44877
000006 4 MN HANLEY 14477  Charles Hanley 55920
000607 5 MN LARSON 18890  Carol Larson 55920
000008 5 PA JONESA 38724 Maria Jonesa 22809
000009 9 CA JONES 28903  Philip Jones 66903
hAAAAKk AAAAhAAk End Of r\eport AhhkhAhhkk
Bottom
F3=Exit F12=Cancel F19=Left F20=Right F21=Split
- J
13. Look at the results and then Press F3 (Exit).
e ™
Work with Queries
Type choices, press Enter.
Option . . . . . . 1=Create, 2=Change, 3=Copy, 4=Delete
5=Display, 6=Print definition
9=Run
Query . . . . . . . MLGMSTQ Name, F4 for list
Library . . . . . USERXX Name, *LIBL, F4 for list
F3=Exit F4=Prompt F5=Refresh F12=Cancel
Query option processing completed successfully. ‘J

14. On the Work with Queries display, you should receive a message that the
query completed successfully. Press F3 to exit.

This example only went through querying the database and producing one
report. AS/400 Query can be used to produce all kinds of reports without writing
programs, creating logical files and so on. You can save a query for later use
(as was done in this example) or create a temporary query. The Query/400
User’s Guide contains more information on using AS/400 Query.

A query is normally used to produce a report. While it was used interactively in
this example, the normal use would be to do report work in batch. A query is
normally too slow to be used for a specific request for a particular record. This
type of request is normally called an inquiry. The next chapter describes an
inquiry example.
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Chapter 10. RPG Solution for Inquiry Program

General
Activities

| __| Identify
Requirements

—| Design |—] Create | Testand L | hoement

Debug
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e Database
files
- Field
reference
- Physical
- Logical

e Programs
-DFU

- RPG

-CL

RV2we612-0

This chapter describes an RPG solution for creating an inquiry program that
allows you to display information on an account by entering an account number.

In many applications, it is sufficient to have only a maintenance program that
performs both the inquiry and maintenance function. However, a separate
inquiry program will be used for the following reasons:

* It provides a simple solution for allowing some users to inquire only {(not
update). One of the security objectives of the application is to allow only
certain users to inquire without being able to change the data.

* Because maintenance programs are usually complex, a simple inquiry
program is used to make it easier to understand the basic functions required
in any interactive program.

This inquiry function could have been created using DFU. DDS and RPG are
used in this example to help introduce the interactive coding techniques.

Overview of Mailing List Inquiry Program

The mailing list inquiry program is a simple RPG program that displays a single
record from the MLGMSTP file. The user calls the program and is presented
with displays as shown in Figure 10-1.

Enter Command Enter Account Number
Mailing List Inquiry Mailing List Inquiry
Press Press
CALL MLGINQR I_En_t_e; Account number ... Elte: Account number ...
Account type ...
Nome ...
RV2W622-0

Figure 10-1. Overview of Inquiry Program Displays
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The mailing list inquiry prompt is presented to the user as follows:

4 B
Mailing List Inquiry

Account number . . . . . .. : 10057

F3=Exit

J

The user types in an account number, for example 10057, presses the Enter key,
and is presented with the following display:

4 N
Mailing List Inquiry

Account number . . . . . . .2 10057
Account type . . . . o . ..ot 1
Name . . . . ... .. ... Samuel Jones
Search name . . . . . . . . . ¢ JONES
Address .+ .« . . . . . . . ot 220 4th Ave NW
City v v v v v v v v ¢ Minneapolis
State . . . . . .o oo oo ot MN
Zipcode . . .. ... ...t 55454
F3=Exit

J

While the function performed is very simple, the coding demonstrates some of
the basic specifications needed in order to write interactive programs on the
AS/400 system.

The structure of the inquiry program consists of the following:

» A display file, MLGINQD that describes the display formats used by the
MLGINQR program.

¢ An RPG program, MLGINQR, that performs the inquiry keyed on the account
number.
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Figure 10-2 on page 10-3 shows an overview of the RPG program MLGINQR.

Enter Command Enter Account Number Detail Display
Mailing List Inquiry Mailing List Inquiry
CALL MLGINQR —p | Account number ... —» Account number ...
Account type ...
Name ...

08S/400

RV2W623-0

) ]
L] 1]
1 ]
H H
[] ]
[] 1]
i | Physical RPG Program :
i | File MLGINQR i
i | MLGMSTP i
i i
. 1]
i v :
] ]
1 []
1 L]
i Display File i
i MLGINQD i
; :
; ;
; ;

Figure 10-2. Overview of RPG Inquiry Program MLGINQR

Description of DDS for Inquiry Display File (MLGINQD)

To do a work station function on the system, you would normally do one of the
following:

¢ Code display file DDS.

* Use screen design aid (SDA) which is part of the Application Development
tools package. SDA offers an interactive solution to screen design. The
output of SDA is DDS which can be used to automatically create a display
file.

To best understand SDA, it is important to know the type of DDS statements
used to create a display file. For this reason, the following examples will show
the DDS coding. Chapter 14, “Creating a Display Using SDA” shows an example
of how SDA can be used to design the display file that is used for this inquiry
function.

The display file DDS has the same format as that used previously in the DDS for
physical and logical files, but has different functions. Figure 10-3 on page 10-4

shows the DDS for the MLGINQD display file. A description of each line follows
the figure.

Chapter 10. RPG Solution for Inquiry Program  10-3



0001.
0002.
0003.
0004.
0005.
0006.
0007.
0008.
0009.
0010.
0011.
0el12.
0013.
0014.
0015.
0016.
0017.
0018.
0019.
0020.
0021.
0022.
0023.
0024.
0625.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
oo42.
0043.
0044.
0045.
0046.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

2 sotel.

I SN

4

A* MLGINQD - Mailing List Inquiry - used by MLGINQR

R DSPLY1

ACCT
41
42

R DSPLY2

MLACCT

MLTYPE

MLNAME

MLSRCH

MLADDR

MLCITY

MLSTAT

> r > P>rr>Prr>»rr>rrPrrrrrIrXrIIDIrIrIED>I>:>> >

MLZIP

4

R

R

24

10

24

R T TS S C B SO 4
PRINT
REF (MLGREFP)

TEXT('Prompt for account +
number')
CAO3(93 'Exit!')
25'Mailing List Inquiry!'
DSPATR(HI)
2'Account number
ol
+1REFFLD (MLACCT)
ERRMSG('The account +
number cannot be zeros' 41)
ERRMSG('The account +
number does not exist' 42)
2'F3=Exit'
TEXT('MLGMSTP record +
display')
CAG3(93 'Exit')
25'"Mailing List Inquiry'
DSPATR(HI)
2'Account number . . . . +
ol
+3
2'Account type
ol

.........

+3

2'Search
o1

name

......

+3
2'Address
ol

+3

2'7Zip code . . . . . ..
ol

+3

2'F3=Exit’

Figure 10-3. Description of DDS for Display File MLGINQD

Line 1.00: A comment which is indicated by the * in position 7.

Line 2.00: The PRINT keyword defines that the end user is allowed to press the
Print key on the keyboard when the screen is displayed. Without this keyword,
pressing the Print key will cause an error message to be shown on this display.
If the Print key is pressed, a spooled file will be printed by the system for what
appears on the display.
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Line 3.00: The REF keyword states that the MLGREFP file will be used as a ref-
erence for the later statements. This is the same statement that was used to
create the physical file MLGMSTP.

Line 4.00: The first record format is described in the work station file. There are
two record formats which are identified by the R in position 17. Each record
format must have a unique name. The first is DSPLY1 and is used to describe
the first screen (the prompt for the account number). The TEXT keyword pro-
vides a text description for the record format (it is not used by the system).

Line 6.00: The CAO03 keyword describes that function key 3 will be valid for the
user to press.

Function Keys: Any other function keys which are not described and are
pressed will cause an error message to be shown to the user. The remainder of
the CAO3 keyword describes that indicator 93 will be set on if F3 is pressed. This
indicator will be passed back to the RPG program. If F3 is not pressed, indicator
83 will be automatically set off. The text Exit is used to help describe indicator
93.

Lines 7.00 and 8.00: A constant will appear on line 1 of the display and begin at
position 25. The keyword DSPATR and the value HI indicate that the constant
described should appear in high intensity. Normally, you want to use high inten-
sity on the display to bring attention to certain fields such as this one which is
the title of the display.

Lines 9.00—15.00: The constant Account humber . . . will appear on line 3
beginning in position 2. A DDS statement may overflow one line to the next by
use of the + symbol. The first variable field is described and given the name of
ACCT. The REFFLD keyword specifies that the field should have the same char-
acteristics as the MLACCT field described in the field reference file (defined on
line 3.00).

Digits-Only Field: The D in position 35 for data type specifies that this will be a
digits-only field. This means that the input field length of the display can only be
digits O through 9.

The default for data type for numeric fields is signed numeric which provides for
an additional position in the field on the display for a plus or minus sign. The
only way to exit a signed numeric field is with a Field Exit key. Because the
ACCT number field can only be a positive value, the digits-only designation is
used.

Display Input Fields: The | in position 38 specifies that this will be an input field.
All input fields will have an underline appear on the display to describe the
length of the field which can be keyed. The underline occurs implicitly. An input
field is also implicitly blanked out each time the display is shown. The +1in
positions 43 and 44 indicates that the field should appear on the same line as the
last line described (line 3 in this case) and at the location which is 1 position
greater than the ending position of the previous field. The use of the + entry is
helpful when coding because it minimizes the number of changes required if you
decide to change the format of the display.

ERRMSG Keyword: An error condition is described on line 12.00. It is invalid to

enter an account number of all zeros, so this error condition is controlled by
indicator 41. The program need only set on indicator 41 when an error occurs
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10-6

and resend the record format. Indicator 41 is an option indicator and the func-
tion will only be performed when the indicator is on.

When the ERRMSG keyword is active (the option indicator is on), the fields on
the display do not change. For example, if there were other input fields on the
display, they would retain their original values. The input field in error also
keeps its value (as opposed to being blanked out) and is displayed in reverse
image. The cursor is positioned to the field in error. The message text associ-
ated with the ERRMSG keyword will appear on the message line. The keyboard
is locked to draw the user’s attention to the error. The user must press the
Reset key before correcting the value in the field.

Note that the ERRMSG keyword supports two parameters. The first is the text
that will appear on the error line. The second value (41) is optional and is an
indicator that will be reset. This is normally the same indicator that conditions
the error and takes away the need to reset the indicator in the program. When-
ever the program receives information from the display, indicator 41 will be off.

A second error condition is described on line 14.00. If the program senses that
the account number entered does not exist (missing) in the database, indicator
42 is set on and the same format is redisplayed.

If the ERRMSG keyword is active, it causes the keyboard to be locked and
requires the user to press the reset key. You may choose to not lock the key-
board, but this requires more coding effort in most cases and is not shown in
this manual.

Line 16.00: A constant is used to describe the valid function keys to the user.
Lines 17.00 and 18.00: The second record format used in the file is described.

Line 19.00: F3 is defined as a valid function key. Function keys described at the
record level (that is after the R line) are unique to the record format. In this
case the keyword could have been defined at the file level (that is before the first
R line) and both record level function key specifications could have been
deleted. However, there are times when you would not want the same function
key to be valid on every record format so it is reasonable to define them each
time.

Lines 20.00—45.00: The constants for the second record format describe the
prompts and fields that will be displayed. Each of the fields to be displayed uses
the R entry in position 29 to specify that the characteristics should be taken from
the field reference file defined on line 3.00. Since position 38 is blank, all of the
fields default to be output fields (meaning they cannot be keyed into when the
display is shown).

Notice that there are no field lengths described in this DDS example. All of the
fields are defined by referring to the field reference file.

Line 46.00: A constant is used to describe the valid command keys to the user.
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Step 1. Entering the DDS and Creating the Display File (MLGINQD)

You should now enter the DDS as shown in Figure 10-3 on page 10-4 through
PDM. Follow the same steps you used to create the MLGMSTP physical file in
Chapter 5, “Creating Files” or copy the source from the QUSRTOOL library as
described in Appendix B, “Overview of QUSRTOOL Library.” The member
source type should be DSPF .

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display. You
need to receive the completion message before doing the next step.

Overview of RPG Inquiry Program
The MLGINQR RPG program allows the inquiries into the mailing list file.

Description of the RPG Specifications for Inquiry Program (MLGINQR)

Now that you have created the MLGINQD display file, you can create the
MLGINQR RPG program. Figure 10-4 shows the RPG specifications for the
program. A description of each line follows the figure.

R ST R - R U S O R TP T RN ; R S

0001.00 F* MLGINQR - Mailing List Inquiry

0002.00 FMLGMSTP IF E K DISK

0003.00 FMLGINQD CF E WORKSTN

0004.00 C* Prompt for account number

0005.00 C PROMPT TAG Prompt dsp
0006.00 C EXFMTDSPLY1 Display 1
0007.00 C* Check for F3

0008.00 c 93 GOTO ENDPGM If F3
0009.00 C* If account number is zeros, show prompt again with error msg
9010.00 C ACCT CABEQ*ZEROS PROMPT 41 If zero
0011.00 C* Chain to account number record in file

0012.060 C ACCT CHAINMLGMSTR 42 Chain
0013.00 C* If missing, show prompt again with error message

0014.00 c 42 GOTO PROMPT Loop back
0015.00 C* Display the record

0016.00 C EXFMTDSPLY?2 Display
0017.00 C GOTO PROMPT Loop back
0018.00 C* End of program routine

0019.00 C ENDPGM TAG End pgm
0020.00 C SETON LR Set LR
0021.00 C RETRN Return

Figure 10-4. RPG Specifications for MLGINQR

Line 1.00: A comment is described by the * in position 7. The other comment
lines will not be described. Comment lines are used to help document the
program and are not part of the running of the program.

Line 2.00: The mailing list master file (MLGMSTP) is identified. The | in position
15 indicates that this will be an input file meaning that the records will be read in
the program (they will not be updated). The F in position 16 indicates this file as
a full procedural file. This is needed for the random processing which will occur.
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The E in position 17 indicates that externally described data will be used. When
the RPG compiler reads this entry, it will extract the field descriptions for the
MLGMSTP file and include them in the program.

The K entry in position 31 indicates that the file will be processed by keys,
meaning the keyed access path specified for the MLGMSTP file will be used. .
The key to the file is the account number field.

The DISK entry beginning in position 40 indicates that this file will be a database
file.

Line 3.00: The work station file (MLGINQD) specified previously is specified to
be used in this program. The C in position 15 indicates a combined function
meaning both input and output operations will be performed on the file. The
entry is always used for work station files. The F and E entries are the same as
for the disk file. The WORKSTN entry indicates a file that will be used with a
work station device. There can only be one WRKSTN file per RPG program.

Line 5.00: The TAG operation specifies a label for the program to branch to.
The statement is not processed when run.

Line 6.00: The EXFMT operation does a write and a read to the DSPLY1 record
format defined in the work station file.

Writing to a Display: The DSPLY1 record format specified by EXFMT is placed
on the display and the program waits until the user presses either the Enter key
or one of the valid command keys. When this occurs, the input fields from the
display are passed back to the program and are now available to be processed.

The EXFMT operation is a simple way to cause a write followed by a read to the
display. Individual operations of WRITE and READ are also available. EXFMT is
more efficient than the separate operations and is simpler to specify.

Until the user responds, the program is waiting. In a single job only one
program at a time may be in control. Because the program is waiting, the entire
job is waiting. In a busy system, many jobs may be waiting for their user to
respond. The system normally places the jobs that are waiting on a special
queue so it can respond to other users. The waiting job is normally taken out of
main storage and placed in auxiliary storage. This is a very normal situation in
a typical environment where many users are active. The system normally does
not have enough main storage to satisfy all users. The system tries to manage
main storage in an optimal manner so the jobs that are actually running (not
waiting) have sufficient main storage to perform their functions.

The user may respond quickly or may take several seconds or minutes before
responding. The system keeps track of which user belongs to which program
and where within the program the wait actually occurred. When the user
responds, the system will schedule the job back into main storage and cause the
program to continue at the next instruction.

In many applications, there may be multiple users using the same program. The
system keeps track of this implicitly. You normally code your program as if
there will only be a single user of the program at a time. The system keeps
separate work areas for each user of the program.
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While this is the normal coding approach, good coding practice says that you
must be aware that other users will exist on the system at the same time.
Therefore, you want to code in an efficient manner. Normally this means that
you want to avoid abusing the system functions and avoid locking records for
long periods of time.

In this program, the MLGMSTP file is opened for input only (the file will not be
updated) so there is no concern about record locking. Record locking is dis-
cussed in the next example.

Line 8.00: After the user presses a key which causes the system to take action,
the program checks for F3 which means to end the program. F3 was specified in
DDS to set on indicator 93. If 93 is on, the program branches to the label
ENDPGM. If 93 is not on, the program continues to the next instruction.

Line 10.00: For this application, an all-zeros key field is invalid (you do not want
an account number of all zeros in the database). The program will have a spe-
cific error message for this case.

Note: It would be possible to let the next check suffice (record does not exist in
the database), but assume a more specific error message is desired.

To make the check, the program does a CABEQ (Compare and Branch on Equal)
operation. The special entry of *ZEROS is used for the comparison and the label
of the branch is described in the result field. Indicator 41 is set if the compar-
ison is equal (41 will be set off if it is not equal).

The label of the branch point is PROMPT which is at statement 5.00 of the
program. If the error is found, the program branches back and runs the EXFMT
statement again with indicator 41 on. Because indicator 41 is used to option an
ERRMSG keyword in DDS, the screen would remain the same (the input fields
are not cleared), the field in error would appear in reverse image, the keyboard
would be locked and the error text associated with the error would be displayed.

CABXX Operations: The CABXX operations are very powerful in that they can
perform multiple things at the same time:

e A comparison. This is similar to COMP or IFxx.
e A label to branch to if the comparison is met.
* A setting of indicators based on the comparison.

The DDS ERRMSG keyword makes it simple to describe the handling of error
conditions. The only thing the program needs to do is to set on the indicator and
redisplay the format.

If the CAB test is not successful (ACCT does not equal zero), indicator 41 is set
off and the program continues to the next instruction.

Line 12,00: The ACCT field value is used to chain or randomly access a record
from the MLGMSTR record format. This is the only record format used in the
MLGMSTP file, but must still be specified. There is only a single field (account
number) which makes up the key to the file. The system takes the value of the
key field provided and searches through the keyed access path which is part of
the file. If a match is found, the system retrieves the record from the file and
passes it to your program. The field values from the record (such as the name
and address) are now available to be processed.
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Missing Records: |f the record cannot be found (the key does not exist), an
error is passed back and the CHAIN operation sets on indicator 42. A missing
indicator must always be specified on a CHAIN operation and you must program
for the possibility that the record will not exist in the file. If the record exists,
indicator 42 will be set off. RPG describes this as the no record found indicator.
This manual will describe it as the missing indicator.

Line 14.00: If the missing indicator is on, the program branches to redisplay the
first format again. Indicator 42 is used in DDS to describe an error message.

Line 16.00: If the key field does exist, the record for the specified ACCT number
is now in main storage. The EXFMT operation requests the DSPLY2 format to be
written to the display and a read to occur. The program will wait until the user
responds.

Externally Described Data: Because of the use of externally described data, the
program knows the fields that need to be passed to the work station support so
they may be displayed. Similarly, the program knows the fields and indicators
which will be passed back to the program when the user responds.

Notice that the program does not even specify the fields in the database file nor
the fields in the work station display format. The function of externally described
data makes this happen automatically. See the additional comments at the end
of this program on externally described data.

Line 17.00: When return occurs from the EXFMT statement, the user has sig-

In the DDS for the work station file, F3 was described as a valid function key.
However, the program does not distinguish whether F3 was pressed or just the
Enter key was pressed. The program always redisplays the first format again.

Lines 19.00—21.00: The ENDPGM label is branched to when the user presses F3
to end the program from the first display. RPG supports the LR indicator (/ast
record) which means the program is completely finished. When this indicator is
set and the RETRN operation occurs, the files will be closed (implicitly) and the
program’s work areas will be deleted. This means that if the program is called
again, a fresh copy of the work areas will be made and the files will be reo-
pened.

While reopening files is the right thing to do in the normal case, the opening of
files and reestablishing of work areas causes performance overhead. In a later
program, you will see a return without setting LR on in order to improve perfor-
mance. There are other techniques for leaving files open. See the Database
Guide discussion of the SHARE capability.

Step 2. Entering the RPG Specifications and Creating the Program (MLGINQR)

10-10

You should now enter the RPG specifications as shown in Figure 10-4 on
page 10-7 through PDM. Follow the same steps you used to create the
MLGMSTP physical file in Chapter 5, “Creating Files” or copy the source from
the QUSRTOOL library as described in Appendix B, “Overview of QUSRTOOL
Library.” The member source type should be RPG .
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Once you have entered the RPG specifications, create the program by typing a
14 (Compile) in the Opt column next to the program on the Work with Members
Using PDM display.

Step 3. Running the RPG Inquiry Program (MLGINQR)

When you get a completion message that the MLGINQR program has been com-
piled, you can run the program. Do this now by typing the command:

CALL MLGINQR

When the Mailing List Inquiry display is shown, you can enter an account
number to display the account information. Do this now (such as account
number 10057) and then press F3 twice to exit when you are done.

More on Externally Described Data

The RPG compiler uses the externally described formats and the specifications
you have made to determine what needs to be done on each input/output opera-
tion.

For example, the CHAIN operation is strictly an input operation (no output occurs
to the database). Therefore, the RPG compiler creates instructions to move the
fields from the record format to work areas. These work areas are the field
names specified in the format, but the work areas are now inside the RPG
program as shown in Figure 10-5. These field names (work areas) are now
normal fields and can be processed with RPG operations such as ADD, MOVE.

Record in the Database

A
Number Name Type
i i i
! ! |
RPG Work Area ! !
1 ] 1
: H :
| 1 I
: !
MLACCT i MLTYPE
E
MLNAME

Rv2We24-0

Figure 10-5. RPG Work Areas

The work station file is defined for combined operations. Each record format in a
work station file has two format descriptions that are used with a program. The
input format describes the field names that will be passed from the program to
be placed on the display and the option indicators that will control the functions
performed (such as when keywords are used). The output format describes what
should be passed back to the program in terms of fields that were entered by the
user and response indicators (such as the status of the function key indicators).

The externally described data function occurs when the program is created (not
when the program is run). Therefore, if the database changes or you want to
display other fields from the same database record, the program must be re-
created. In most instances a simple change where you want to display a field
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that was not previously being displayed does not require any changes to the
RPG source. After the work station file is re-created, the RPG program must be
re-created to bring in the new definitions.

Level Check: This now leads to the potential problem of what would happen if
the database was changed (assume you increased the size of the name field)
and you did not re-create the MLGINQR program. After the database file is re-
created and the data copied to the new version, the program would try to read a
format which differs from the format that was used at program create time. The
level check function of the system is normally used to protect against this. When
a file is created, the default is LVLCHK(*YES). If the program reads the same
file, but the format has changed, the system will prevent the file from being
opened. The program will abnormally end with an appropriate message.

If LVLCHK(*NO) is used with the inquiry program and the format had changed,
the user might see the information from one field displayed under a prompt for a
different field. A worse case is where the program updates a database. Without
LVLCHK(*YES), it would be possible for the user to corrupt the database. You
can specify LVLCHK(*NO), but for most processing it is better to take the default
and protect the integrity of the data. To correct a level check mismatch, you
normally just re-create the program.

Level check also works on work station files. The system uses a special algo-
rithm which is compiled into the program to determine if the format has signif-
icantly changed. For example, in a work station file, the program doesn’t care
about changes to the constants nor where they appear on the display. The algo-
rithm used to calculate the level check identification does not consider this type

of information. You can change this type of information without causing a
change to the level check value and, therefore, avoid the program being re-
created. However, if you add a field or change the length of an existing field,

this will affect the program and the algorithm will cause a level check to occur.
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Chapter 11. RPG Solution for Interactive Maintenance
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This chapter describes an RPG solution for creating a maintenance program that
provides a display to maintain the account information.

Overview of Mailing List Maintenance

In Chapter 6, “Adding Records to the Database File Using DFU,” a DFU program
was used to maintain the data in the physical file MLGMSTP. DFU programs are
easy to create, but they do not allow you to tailor the type of processing that you
may want to do. For this reason, this section is devoted to providing a tailored
approach. Programs that maintain files can be some of the more complex func-
tions written in any application. Not only must the programs display, add,
update, and delete records in the file, but they must also perform validation
checking, provide good ease-of-use factors, provide recovery capability, and be
conscious of performance considerations. The maintenance program used in
this chapter is intended to do these things and is shown in an overview in
Figure 11-1.

Enter Action and

Enter Command Account Number

Maintain Mailing Maintain Mailing

Press | |ist Master Eress List Master
Enter nter
CALL MLGMTNC — > e
Action ... Account number ...

Account type ...
V4

Account number ...

Display Varies Based
on Action Selected

RV2W625-0

Figure 11-1. Overview of Maintenance Program Displays
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To do maintenance to a file, the user would call a program and would be pre-
sented with the following display:

4 ™
Maintain Mailing List Master
Action . . . . 0w oo 1=Display 2=Change
3=Add 4=Delete

5=Display GE value
6=Name search

Account number . . . . . . . Numeric 5.0

Search field . . . . .. . .: Char

For Options 1-5, enter an Account number.
For Option 6, enter a Search field.

F3=Exit

J

Options 1 through 4 require the user to enter a specific account number to be
processed.

Option 5 allows the user to search through the file (one record at a time) either

from the account number entered or from the beginning of the file if no account
number is entered. If no account number is entered, the search begins by dis-
playing the first record in the file and the user may page down to see the next
record. If a value is entered such as account number 50000, the search starts
with account number 50000. If the specified account number does not exist, the
first account number after 50000 will be displayed. The user can page up or
page down. If the user sees a record he wants to change or delete, function

keys allow the display to be switched to change or delete mode.

The option 6 search function allows a method of determining the account number
when only the account name is known. Option 6 allows a search by entering in
one or more characters in the search field. A display appears of all those
accounts matching the characters keyed in. For example, if SMITH is keyed in,
all the accounts with a search field of SMITH, SMITHERMAN, SMITHE, and so on
are shown. This is based on the search field entered into every record. The
user could respond by requesting a return with a specific account number.

When the return occurs, the record would be displayed in display mode. The
user could then press a function key to go into change mode on the record.
Option 6 will be described in more detail in a later chapter.

Note: Option 6 will not work until you have completed the tasks in Chapter 11
where this function is done.

Once an account number has been entered, the second display shows that
-record from the database. It allows the user to enter a new record, change an
existing record, or delete an existing record.
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Maintain Mailing List Master ACTION - Change

Account number . . .. ... : 10057 Name

Account type . . . . .. .. 1 1=Bus 2=Gov 3=0rg 4=Sch 5=Pvt
9=0th

Name . .. ... ... ...t George Jones Char

Search name . . . . . . . . . : JONES Char

Address . . . . . ... L : 220 4th Ave NW Char

City v v v v v o v e e e ¢ Minneapolis Char

State « v . . o o "+ MN Valid state abbreviations

Zipcode . . . . ... ... 55454 Numeric 5.0

F3=Exit
J

The ACTION type is shown in the upper-right corner of the display. In this case,
the user has requested to change a record. The fields for the existing record
can be changed.

The structure of the maintenance function for MLGMSTP consists of the fol-
lowing:

* A CL program, MLGMTNC, that is called to run the maintenance function. It
is a small program, but provides for some control functions and error han-
dling.

* A display file, MLGMTND, containing the DDS that describes the display
formats that are used.

* An RPG program, MLGMTNR, that does the maintenance work.

Figure 11-2 on page 11-4 gives an overview of the maintenance program.
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Enter Command Select an Option Detail Display

Maintain Mailing

List Master
CALL MLGMTNC — -5
/
A /

Display Varies Based
0S/400 on Action Selected
| puthe i ]

: i
] :
i CL Program !
i MLGMTNC H
1 i
1]
i v :
; :
i | Physical | RPG Program | !
i |File MLGMTNR i
E MLGMSTP '
1
| i
; E
i i
H Display File i
H MLGMTND '
i i
i i
becmcccccccncerenc e m e ———— a RV2W626-0

Figure 11-2. Overview of Maintenance Program MLGMTNR

Description of the CL Maintenance Program (MLGMTNC)

Figure 11-3 shows the code for the CL program MLGMTNC. A description of
each line follows the figure.

B R - O B R TR R S R LR/
0001.00 /* MLGMTNC - Maintain mailing list master */
0002.00 PGM
0003.00 DCL &RTNCDE *CHAR LEN(8)
0004.00 CALL PGM(MLGMTNR) PARM(&RTNCDE)
0005.00 IF (&RTNCDE *EQ 'GOOD') RETURN
0006.00 SNDPGMMSG  MSGID(CPF9898) MSGF(QCPFMSG) MSGTYPE(*ESCAPE) +
0007.00 MSGDTA('Bad return code of ' *CAT +
0008.00 &RTNCDE *TCAT ' from MLGMTNR')
0009.00 ENDPGM

Figure 11-3. Description of CL Program MLGMTNC

Lines 1.00 and 2.00: The /* xxx */ entry specifies a comment. A comment must
begin with a /* and end with an */.

The PGM statement defines the beginning of the program.

Line 3.00: The DCL statement declares a variable named &RTNCDE which is
defined as a character type of length 8. All variables in CL must begin with the
& symbol. This is helpful as it distinguishes between constants and variables.
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Line 4.00: The program calls the RPG program MLGMTNR and receives a
parameter named &RTNCDE. A parameter is a two-way street. It is both passed
to the called program and then returned. The called program may update it. In
this case, the called program (RPG) does not care about the value when the
program begins. It must only set the value on a return.

Line 5.00: The IF statement checks the value of the &RTNCDE variable. If the
value is equal to GOOD, the RETURN command is run. This causes an end to
the CL program and is the normal way the program is ended.

Lines 6.00—8.00: The Send Program Message (SNDPGMMSG) command is
used to send an escape message for a return code of other than GOOD. When
an escape message is sent, the program immediately ends. If the program that
called this program is not monitoring for the escape message, it would be abnor-
mally ended.

The escape message sent by the SNDPGMMSG command is used for very
unlikely conditions and also assists in debugging the program.

Sending an Escape Message: To send an escape message, a message
description must exist in a message file. Each message description has a
unique message identification (MSGID). The MSGID sent is CPF9898 which is a
general purpose message supplied by the OS/400 program. It allows you to
specify the MSGDTA parameter (message data) to say whatever is needed. This
avoids having to add a message for every situation. The string of text is built up
as the MSGDTA by the use of literals {(surrounded by apostrophes) and concat-
enation symbols (*CAT and *"TCAT). The *CAT entry says to do a concatenation
function. The *TCAT entry says to trim off the trailing blanks from the left value
and then perform concatenation. Normally, you use *TCAT following a variable
that may contain less characters than the full length of the field. For example, if
&RTNCDE contained a value of ERRORbbb, you would want to take off the
trailing blanks to make a more readable message. If the &RTNCDE had a value
of ERROR, the message would read as:

Bad return code of ERROR from MLGMTNR

Line 9.00: The ENDPGM command designates the end of the source and acts as
a RETURN command if it is run. In this case, the ENDPGM command would
never be run because the program will either end by the RETURN command or
the SNDPGMMSG command that sends an escape message.

You will find many high-level language programs preceded with CL programs.
CL programs offer a convenient place to specify various system functions. In
this case the functions are simple.

Step 1. Entering and Creating the CL Maintenance Program (MLGMTNC)

You should now enter the CL coding as shown in Figure 11-3 on page 11-4
through PDM. Follow the same steps you used to create the MLGMSTP physical
file in Chapter 5, “Creating Files” or copy the source from the QUSRTOOL
library as described in Appendix B, “Overview of QUSRTOOL Library.” The
member source type should be CLP .

Once you have entered the CL coding, create the program by typing a 14

(Compile) in the Opt column next to the program on the Work with Members
Using PDM display.
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You cannot call the program until the completion message occurs. Since this
program calls the RPG program MLGMTNR, the RPG program must also exist.

Overview of Display File

The MLGMTND display file contains the DDS that describes the display formats
that are used to produce the display used by the maintenance program.

Description of DDS for Maintenance Display File (MLGMTND)
Figure 11-4 shows the DDS for display file MLGMTND. A description of each line
follows the figure.

0001.
0002.
0003.
0004.
0005.
0006.
0007.
0008.
0009.
0010.
0011.
0012.
0013.
0014.
0015.
0016.
0017.
0018.
0019.
0020.
0021.
0022.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
.00
0042.
0043.

0041

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00

el 2

A* MLGMTND - Maintain Mailing List Master - used by MLGMTNR

A

A

A R DSPLY1

A

A

A

A

A

A

A

A

A 1
A

A

A 3
A

A ACTION 1 1

A 44

A 3
A 4
A 5
A 6
A 8
A

A ACCT R D I

A 41

A

A 42

A

A 46

A

A 47

A

A 8
A 10
A

A SEARCH R I

A 48

A

A 10
A* 39 is set after the 1st display
A 39 15

R s T PR - BV S
PRINT
REF (MLGREFP)

TEXT('Prompt for action +
and account number')
CAB3(93 'Exit')
SETOFF (40 'Addl F keys')
SETOFF(43 'No longer exst')
SETOFF (45 'Rol1 EOF')
SETOFF (49 'Bad sub pgm')
SETOFF(50 'Protect')
SETOFF (53 'Protect')
25'Maintain Mailing List +
Master'
DSPATR(HI)
2'Action

+1
ERRMSG('Invalid action' 44)
50'1=Display 2=Change'
50'3=Add 4=Delete’
50'5=Display GE value'
50'6=Name search'
2'Account number . . . .t
+1REFFLD (MLACCT)
ERRMSG('The account +
number already exists' 41)
ERRMSG('The account +
number does not exist' 42)
ERRMSG('The account +
number cannot be zeros' 46)
ERRMSG('End of file has +
been reached' 47)
50'Numeric 5.0
2'Search field

ol
+1REFFLD (MLSRCH)
ERRMSG('The search field +
cannot be blank' 48)
50'Char'

2'Last action -!

Figure 11-4 (Part 1 of 4). DDS for Display File MLGMTND
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0045
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0050.
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00
00
.00
00
00
00
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39 ACTTXT 10 15 16

45 16 5'Rollup or rolldown has +
reached end of file!

39NO3 16 5'Account number!

39N93 PRVACC R 16 20REFFLD(MLACCT)

39N93 PRVNAM R 16 30REFFLD(MLNAME)

43 16 5'The account number no +
longer exists when it +
was re-accessed’

93 16 5'Function was cancelled'

45 16 5'Rollup or rolldown has +
reached end of file'

49 16 5'The sub program for name +

search ended in error'
19 2'For Options 1-5, enter +
an Account number.'
20 2'For Option 6, enter +
a Search field.'
24 2'F3=Exit!
R DSPLY2 TEXT('MLGMSTP record +
display')
CAO3(93 'Exit!')
40 CA11(91 'Delete')
40 CAB6(96 'Change')
51 allows the delete option

51 CA08(92 'Confirm delete')

40 ROLLUP(97 'Rollup')

40 ROLLDOWN(98 'Rolldown')
SETOFF (50 'Protect')

SETOFF (51 'Spcl msg')
SETOFF (52 'Addl F keys')
SETOFF(59 'HI d1t text')
SETOFF (64 'Chgd after rel!)
RTNDTA
1 25'Maintain Mailing List +
Master!'
DSPATR(HI)
+8'ACTION -
DSPATR(HI)
ACTTXT R +1REFFLD (ACTTXT *SRC)
DSPATR(HI)
3 2'Account number . . . . +
o |
MLACCT R D B +3

53 DSPATR(PR)

65 ERRMSG('The field is not +
unique in the master +
file')

71 ERRMSG('The field cannot +
be blank' 71)

3 50'Name'
4 2'Account type . . . .. +
o !

Figure 11-4 (Part 2 of 4). DDS for Display File MLGMTND
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0097.
0098.
0099.
0100.
0101.
0102.
0103.
0104.
0105.
0106.
0107.
0108.
0109.
0110.
0111.
0112.
0113.
0114.
0115.
0116.
0117.
0118.
0119.
0120.
0121.
0122.
0123.
0124.
0125.
0126.
0127.
0128.
0129.
0130.
0131.
0132.
0133.
0134.
0135.
0136.
0137.
0138.
0139.
0140.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

*

> >
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50

50

50
72

50

50
73

50
74

50
75

MLTYPE

MLNAME

MLSRCH

MLADDR

MLCITY

MLSTAT

MLZIP

+3

50 is set for inquiry or delete

DSPATR(PR)
4 50'1=Bus 2=Gov 3=0rg 4=Sch +
5=Pvt'
5 50'9=0th'
6 2'Name . . .« o . . . +
+3CHECK(LC)
DSPATR(PR)
6 60'Char!'
7 2'Search name . . . . . . +
ol
+3
DSPATR(PR)
ERRMSG('The field cannot +
be blank' 72)
7 60'Char'’
8 2'Address . . . . . . .. +
ol
+3CHECK(LC)
DSPATR(PR)
8 60'Char'
9 2'City . . . ... +
+3CHECK(LC)
DSPATR(PR)
ERRMSG('The field cannot +
be blank' 73)

EN1A L aw ]
QU Lniar

o)

+3
DSPATR(PR)
ERRMSG('The field cannot +
be blank' 74)
10 50'Valid state abbreviations'
11 2'Zipcode . . . . . .. +
ol

+3
DSPATR(PR)
ERRMSG('The field cannot +
be zeros' 75)
11 50'Numeric 5.0'

Figure 11-4 (Part 3 of 4). DDS for Display File MLGMTND
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0141.00 A 51 21 2'Press F8 to delete. +
0142.00 A Use F3 to return without +
0143.00 A deletion. You cannot +
0144.00 A press Enter.'

0145.00 A 59 DSPATR(HI)

0146.00 A 64 21 2'The record has been +
0147.00 A changed since first +
0148.00 A accessed. Current values +
0149.00 A displayed.'

0150.00 A DSPATR(HI)

0151.00 A 24 2'F3=Exit'

0152.00 A 40 +5'Ro1Tup'!

0153.00 A 40 +5'Ro11down'

0154.00 A 40 +5'F6=Change’

0155.00 A 40 +5'F11=Delete’

0156.00 A 51 24 15'F8=Delete’

Figure 11-4 (Part 4 of 4). DDS for Display File MLGMTND

Lines 1.00—6.00: These statements are similar to the previous statements used
in the inquiry program.

Lines 7.00—12.00: The SETOFF keyword allows you to set off indicators that are
used in DDS. Any option indicators are considered in the formatting of the
display. The set off function does not occur until the data is passed back to the
program.

Setting Off Error Indicators: Most of the indicators described are used to control
constants (informational or errors) that may appear on the display. The indica-
tors which are used in the ERRMSG keyword are not needed because they can
be set off by the ERRMSG keyword. Setting off the indicators on the return to
the program avoids having the program reset them.

In some cases it is not necessary to reset the indicators because the program
logic will either set the indicator on or off each time the display is shown.
However, in a complex program this is often not the case. The program that
processes this file will redisplay the first error encountered. If the user makes
an error and then makes an invalid change on the redisplayed error, the indica-
tors could be set to provide misleading information. In general, it is a good
practice to keep setting the indicators off.

Lines 13.00—15.00: These statements are similar to the previous statements
used in the inquiry program.

Lines 16.00—23.00: This is the action field that the user will key into. It is
described as an input field (I in position 38) and constants describe the values
that may be keyed. Indicator 44 is used for an error condition where the user
has keyed an invalid value.

Using the Field Reference File: Notice that this field is defined as 1 byte in
length and is one of the few fields on the display which has a hard-coded length.
Most of the fields are defined using the field reference file concept. This allows
good productivity because:

* There is more accuracy in the original specification (less debugging to bring
the application into production).

* Handling changes is easier because many of the changes can be made by
simply re-creating the display file. For example, if the size of the name field
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changes, it can normally be handled just by re-creating it. When there are
hard-coded specifications in the program that control field lengths, you are
more subject to code changes and errors. This is particularly important
when you are originally creating the application because it is then that the
field lengths are most likely to change.

Lines 24.00—35.00: The ACCT field is described as an | for input field. This
means that the field will be used for input only. When it is displayed, the field
will be blank. The user keys into the field and the contents are returned to the
program when the user presses the Enter key.

There are several error conditions associated with the account number field.
Indicator 41 should be set on if the account number already exists when the user
requests to add a new record. Indicator 42 should be set on when the user
requests a function like display and the account number does not exist. Indi-
cator 46 should be set on when the user attempts to add a new record with an
all-zero account number. Indicator 47 should be set on for option 5 when the
user is searching through the file (record after record) and end of file is reached.

Lines 36.00—41.00: The SEARCH field is used with option 5 to search through
the file. How the user works with this field was described with the explanation of
the first display.

Lines 43.00—57.00: Various constants and fields are optionally displayed to
provide feedback to the user relative to the last function performed. For
example, if the user did a change function, the display would show Last action -
Change and the account number and name of the account changed.

Line 44.00 defines the ACTTXT field as 10 characters long. This will provide a
text description of the action requested last by the user. The same value also
appears on the second display.

Lines 48.00 and 49.00 contain the entries for the previous account number and
name. Both of these fields use the reference function so that the fields are
defined without hard-coded entries for lengths. It is up to the program to move
data to these fields after processing a transaction.

Feedback for Users: Feedback for users is usually an important consideration.
For new users, it is a comforting feeling to know that the system processed the
request. For experienced users, the feedback is rarely needed, but is desirable
when the user loses his train of thought.

Lines 47.00 —49.00 are conditioned by indicators. The three fields (one constant
and two output fields) should only be displayed when an action has occurred.

To prevent the constant from being displayed the first time the program writes to
the display, indicator 39 is used. The fields will only appear if indicator 39 is set
on.

Indicator 93 is the exit function key. If it is pressed on the second display, the
return to the first display should not show that an action has been performed.
Specifying N93, says that the exit key was not pressed from the second display.

Lines 58.00—62.00: Constants are used to describe the normal user actions and
the valid function keys.
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Lines 63.00—77.00: The second record format describes the function keys that
are valid. Indicator 51 is set on in the program when delete is requested. If
indicator 51 is on, F3 is not valid, but F8 and F12 are. Indicator 40 controls
whether some of the keys are valid. Indicator 40 will be set by the program
when option 1 or 5 is being used. The set off function is also used for this record
format.

Line 78.00: The RTNDTA keyword is used to allow the work station display to be
read again without doing any physical input/output on the second read. This is a
valuable keyword because of the way RPG operates in that it has only one work

area per field name in the program. The function of RTNDTA is explained further
in the program description.

Lines 79.00—85.00: Constants are used to describe the first line of the display.
Note that the action to be performed is described in text by the field ACTTXT in
the upper-right corner of the display. On the first record format, the user
entered a code (the option number). The program will take the code (such as 1)
and translate it into a word (such as Display) to assist the user in determining
what function is to be performed.

The ACTTXT field also uses the reference function, but describes the field name
ACTTXT as being already defined in the source (*SRC entry). The ACTTXT field
was used on the first format to describe the last action the user performed.

Lines 86.00—95.00: The account number field (MLACCT) is displayed as a both
field meaning it is both input by the program to the display and output from the
display back to the program.

The user should be allowed to change the account number while in change
mode. All of the other functions (display, add, delete) should prevent the user
from making a change.

Changing Key Fields: Some application designs will prevent the user from
changing the account number (key field) once the record is added to the file.
From an auditing viewpoint, it may be required that the old record be deleted
and a new record added instead of just a change to the account number. It is
actually easier to code for this type of design approach, but assume that a
change to the account number is considered valid.

Indicator 53 is used to control whether the user is allowed to change the value
displayed. The indicator conditions the DSPATR (display attribute) keyword
which specifies PR meaning protect. When the indicator is on, the value in the
field is protected on the display meaning the user cannot key into the field.
Because the field is a both field, the value is returned to the program
unchanged. The field will appear with an underline on the display, but will be
protected when the indicator is on.

If the user is allowed to change the field, then the program must check for error
conditions and send error messages if the errors occur. This is the purpose of
the ERRMSG keywords defined with the MLACCT field.

The D entry in position 35 describes a digits-only entry which was described in
the MLGINQD file.
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Lines 96.00—103.00: The account type field (MLTYPE) is also a both type field.
It is protected if indicator 50 is on. The field reference file used the VALUES
keyword to describe the valid values for this field. Therefore, there is no reason
for an error message to be associated with this field nor for the program to do
any checking. The system will ensure the value is correct for a new or changed
record. If an error occurs, the system will send an error message and the user
must correct the field to a valid value. The program will never receive a value
that is not specified in the VALUES list.

Constants are used to assist the user in properly coding the entry for this field.
The error message produced by the system will not include the valid values. For
this reason, some programmers prefer not to use the DDS validity checking
keywords. ’

Lines 104.00—141.00: The remaining fields are specified in a similar manner.
The fields are defined as type both and are protected if indicator 50 is on. Error
messages are defined for some of the fields.

Lines 142.00—157.00: The remainder of the display provides for constants that
are mostly controlled based on indicator settings. These describe error condi-
tions, additional instructions, or additional function keys.

Deleting Records: To delete a record, the user enters the account number and
is shown the record. Text appears which describes that the user can either
delete the record or cancel the delete request.

To delete the record, the user must press F8 or F12. If the Enter key is pressed,
the user will see the line of text describing what to do in highlighted mode.
Normally, it is good practice to make a different and noticeable action (some-
thing other than the Enter key) to delete a record.

Step 2. Entering the DDS and Creating the Maintenance Display File
(MLGMTND)

You should now enter the DDS as shown in Figure 11-4 on page 11-6 through
PDM. Follow the same steps you used to create the MLGMSTP physical file in
Chapter 5, “Creating Files” or copy the source from the QUSRTOOL library as
described in Appendix B, “Overview of QUSRTOOL Library.” The member
source type should be DSPF.

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display.

You need to receive the completion message that the display was created suc-
cessfully before creating the next RPG program.
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Overview of RPG Maintenance Program
The MLGMTNR RPG program maintains the mailing list file.

Description of the RPG Specifications for Maintenance Program (MLGMTNR)

Now that you have created the MLGMTNC CL program and the MLGMTND
display file, you can create the MLGMTNR RPG program. Figure 11-5 shows the
RPG specifications for the program. A description of each line follows the figure.

0001.
0002.
0003.
0004.
0005.
0006.
0007.
0008.
0009.
0010.
0011.
0012.
0013.
0014.
0015.
0016.
0017.

nni1n

UUlo.
0019.
0020.
0021.
0022.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.

RS T B AN TETT S Y S IR B T T |

F* MLGMTNR - Maintenance of Mailing 1ist master - call by MLGMTNC

FMLGMSTP UF E K DISK KINFDS FILEDSA
FMLGMTND CF E WORKSTN

E ACT 6 6 10 Action text
I* Data structure to get file error status

IFILEDS DS

I B 125 1260RCDLEN

I *STATUS STS

I* DSPRCD1 DS is used to contain the fields from MLGMSTP
IDSRCD1 E DSMLGMSTP
I* DSPRCD2 DS is used to test 1st access against 2nd access

IDSRCD2 DS 300

C *ENTRY PLIST Parm 1ist
C PARM RTNCDE 8 Return code
C* Check for DSRCD2 being too small

C RCDLEN IFGT 300 GT DS len
C MOVE 'LENERR 'RTNCDE Set error
C GOTO BADEND Bad pgm end
C END LT rcd len
C* Prompt for action and account number

C PROMPT TAG Prompt dsp
C MOVE ACCT PRVACC Prev acct
C EXFMTDSPLY1 Display 1
C SETON 39 Dsp switch
C* Check for F3 and invalid action

c 93 GOTO ENDPGM If F3

C ACTION IFLT '1! LT 1

C ACTION ORGT '6! GT 6

C SETON 44 Error msg
C GOTO PROMPT Loop back
C END LT 1 etc
C* Set action text for detail display

C SETTXT TAG Set text

C MOVE ACTION AX 30 Make numeric
C MOVE ACT,AX ACTTXT Move text
C* If name search, call sub program

C '6! IFEQ ACTION If search
C SEARCH CABEQ*BLANK PROMPT 48 If blank
C EXSR SUBPGM Sub pgm

C MOVE 'X' CALLED 1 Set switch
C* If no account is returned, re-display first prompt

C ACCT CABEQ*ZEROS PROMPT Loop back

Figure 11-5 (Part 1 of 5). RPG Specifications for MLGMTNR
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0043.00
0044.00
0045.00
0046.00
0047.00
0048.00
0049.00
0050.00
0051.00
0052.00
0053.00
0054.00
0055.00
0056.00
0057.00
0058.00
0059.00
0060.00
0061.00
0062.00
0063.00
0064.00
0065.00
0066.00
0067.00
0068.00
0069.00
0070.00
0071.00
0072.00
0073.00
0074.00
0075.00
0076.00
0077.00
0078.00
0079.00
0080.00
0081.00
0082.00
0083.00
0084.00
0085.00
0086.00
0087.00
0088.00
0089.00
0090.00
0091.00
0092.00
0093.00

Figure 11-5 (Part

oo

O OO OO0
*

*

*

sEeEasNeNes NNl EsNeoNe N NNl NeoNeoNoNeoNeoNeNeoNeoloNoNoNeoNeNeoNeoReReRe Re e Rt e R R R e e

R SO~ SN SR IV VY SN JUPR: BN PPN I S

If account is

If Display GE opt,

|5|
ACCT

47

Check for zero account number and chain to record

ACCT
ACCT

returned, use display mode to display

MOVE '1!
MOVE ACTION
MOVE ACT,AX
END

Assume dsp

Make numeric

Move text
If search

set Tower limit, read rcd and branch to dsp

IFEQ ACTION

SETLLMLGMSTR
READ MLGMSTR
GOTO PROMPT

GOTO DSPACT

END

CABEQ*ZEROS
CHAINMLGMSTR

Option 5
Set Tow Imt

47 Read next

EOF loop bak
Dsp action
Option 5

46 If blank

Chain

If Add, check for unique key, write out record with key field

I3I

IFEQ ACTION

If not missing, send back error

N30

Write out record with just key field

Re-access to bring

ACCT
20

Release the record

If missing, return

30

Release the record

If D1t, set for protect and display record

I4|

11-14  As/400 Application Development by Example

DO

SETON

GOTO PROMPT
END

MOVE ACCT
EXCPTADDNEW

in defaults for all fields

CHAINMLGMSTR
DO

MOVE 'REACCESS'RTNCDE

GOTO BADEND
END

Add action

Not missing
Set error
Loop back
Not missing

Account nbr
Add new rcd

Re-access
Missing

Set return
Bad pgm end
Missing

lock and move record to save area

EXCPTRELESE Release lock
MOVELDSRCD1 Save record
SETON Protect key
GOTO DSPLY Display

END Add action
error for other actions (CHG, DLT, DSP)

DO Missing
SETON Set error
GOTO PROMPT Loop back
END Missing

lock and move record to save area

EXCPTRELESE
MOVELDSRCD1

IFEQ ACTION
SETON
SETON
GOTO DSPLY

- END
2 of 5). RPG Specifications for MLGMTNR

Release lock
Save record

D1t action
DSPATR(PR)
D1t spcl txt
Display

D1t action



0094.
0095.
0096.
0097.
0098.
0099.
0100.
0101.
0102.
0103.
0104.
0105.
0166.
0167.
0108.
0109.
0110.
0111.
0112.
0113.
0114.
0115.
0116.
0117.
0118.
0119.
0120.
0121.
0122.
0123.
0124.
0125.
0126.
0127.
0128.
0129.
0130.
0131.
0132.
0133.
0134.
0135.
0136.
0137.
0138.
0139.
0140.
0141.
0142.
0143.
0144.
0145.
0146.
0147.
0148.
0149.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

+

*

DSRCD1

(e}
*

IFNE DSRCD2
EXCPTRELESE
MOVELDSRCD1
SETON

GOTO DSPLY

END

DSRCD2

Compare against previous record value to see if it changed

If NE

Release lock

Save record
64 Set error

Display

If NE

S T R O N R BT I B S
C* If either form of display, set for protect and display record
c DSPACT TAG Dsp tag
C e IFEQ ACTION Dsp action
C 'Ht OREQ ACTION Dsp action
C SETON 5053 DSPATR(PR)
C SETON 40 Add1 F keys
C GOTO DSPLY Display
C END Dsp action
C* If Chg, display record and allow change
C 2! CABEQACTION DSPLY Chg action
C* If code gets to here, it is a bad action code
C MOVEL 'BADACTN 'RTNCDE Set return
C GOTO BADEND Bad pgm end
C* Display the record
C DSPLY TAG Display
C EXFMTDSPLY2 Detail dsply
C MOVE MLNAME PRVNAM Prev name
C* If F3 and not add, loop back to prompt again
c 93 3 CABNEACTION PROMPT If not Add
C* Handle roll keys (Only valid on dsp action)
c 97 If rollup
COR 98 DO If rolldown
c 97 READ MLGMSTR 45 EOF
C 98 READPMLGMSTR 45 EOF
C 45 GOTO PROMPT EOF loop bak
C SETON 5053 DSPATR(PR)
C GOTO DSPLY Goto dsply
C END If rollup/dw
C* Handle F keys for change, add and delete
C MOVE MLACCT ACCT Acct nbr
C SETOF 40 Add1 Fs
C 96 DO If F6-Chg
C SETOF 5053 DSPATR(PR)
C MOVE '2' ACTION Set action
C GOTO SETTXT Loop back
C END If F6-Chg
c 91 DO If F11-D1t
C MOVE '4! ACTION Set action
C GOTO SETTXT Loop back
o END If F11-D1t
C* If DSP type (Record has already been displayed)
o "nt CABEQACTION PROMPT Dsp action
C 51 CABEQACTION PROMPT GE action
C* Re-access record for CHG, ADD, or DLT: send error if missing
C ACCT CHAINMLGMSTR 43 Chain
C 43 GOTO PROMPT If missing
C
C
C
C
C
C
C

The re-access of the data base record has overlayed the display

C* file field values. Use RTNDTA keyword and read again

c

READ DSPLY?2

Figure 11-5 (Part 3 of 5). RPG Specifications for MLGMTNR
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0150.
0151.
0152.
0153.
0154.
0155.
0156.
0157.
0158.
0159.
0160.
0161.
0162.
0163.
0164.
0165.
0166.
0167.
0168.
0169.
e170.
0171.
0172.
0173.
0174.
0175.
0176.
0177.

n170

Ul/0.
0179.
0180.
0181.
0182.
0183.
0184.
0185.
0186.
0187.
0188.
0189.
0190.
0191.
0192.
0193.
0194.
0195.
0196.
0197.
0198.
0199.
0200.
0201.
0202.

00
00
00
00
00
00
00
00
00
00
00
00
60
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

T/ T R SN T S
* If Add type, check for F3 and if so delete rcd already added

C

C 13! IFEQ ACTION Add action
C 93 DO If F3

C DELETMLGMSTR Delete

C GOTO PROMPT Loop back

C END If F3

C* Validate routine goes to DSPLY if error occurs

C EXSR VALIDT Validate

C* Record is already added, perform update and check for error

C UPDATMLGMSTR 20 Add new rcd
c* Check error routine will not return if error occurs

c 20 EXSR CHKERR Check error
C GOTO PROMPT Loop back

C END Add action
C* If Chg type, validate fields

C 12! IFEQ ACTION Chg action
c* Validate routine goes to DSPLY if error or re-prompt occurs
C EXSR VALIDT Validate

C UPDATMLGMSTR 20 Update

C* Check error routine will not return if error occurs

c 20 EXSR CHKERR Check erorr
C GOTO PROMPT Loop back

C END Chg action
C* If DIt

C 4! IFEQ ACTION D1t action
C* F3 has already been processed. If not F8, return with error

C N92 DO Not F8

C SETON 5159 D1t text HI
C EXCPTRELESE Release 10CK
C GOTO DSPLY Loop back

C END Not F8

C DELETMLGMSTR Delete

C GOTO PROMPT Loop back

C END D1t action
C* End of program routine: end the sub pgm if it was called

C ENDPGM TAG End pgm

C CALLED IFEQ 'X! If called

C MOVE 'X! PGMEND 1 Pgm end sw
C EXSR SUBPGM Sub pgm

C END If called

C MOVE 'GOOD 'RTNCDE Return code
C BADEND TAG Bad pgm end
C SETON LR Set LR

C RETRN Return

C* Validation subroutine

C VALIDT BEGSR Validate

C* Valid state abbrev and account types are checked via DDS

C MLACCT CABEQ*ZEROS DSPLY 71 Error

c MLSRCH CABEQ*BLANKS ~ DSPLY 72 Error

o MLCITY CABEQ*BLANKS ~ DSPLY 73 Error

C MLSTAT CABEQ*BLANKS  DSPLY 74 Error

C MLZIP CABEQ*ZEROS DSPLY 75 Error

c ENDSR Validate

Figure 11-5 (Part 4 of 5). RPG Specifications for MLGMTNR
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0203.00 C* Check for disk write or update error

0204.00 C CHKERR BEGSR Check error
0205.00 C* Status 01021 is a duplicate key error

0206.00 C STS CABEQO1021 DSPLY 65 Dup key
0207.00 C MOVE 'DSKERR 'RTNCDE Set error
0208.00 o GOTO BADEND Bad pgm end
0209.00 C ENDSR Check error
0210.00 C* Call sub pgm for name search

0211.00 o SUBPGM BEGSR Sub pgm
0212.00 o CALL 'MLGNAMR! 49 Call subpgm
0213.00 C PARM SEARCH Search field
0214.00 C PARM ACCT Account nbr
0215.00 C PARM PGMEND Pgm end sw
0216.00 C ENDSR Sub pgm
0217.00 0% OQutput specs for releasing a locked record and adding new key
0218.00 OMLGMSTR E RELESE

0219.00 0 EADD ADDNEW

0220.00 0 MLACCT

0221.00 ** ACT  Action text

0222.00 Display Change Add Delete GE value Search

Figure 11-5 (Part 5 of 5). RPG Specifications for MLGMTNR
Line 1.00: A comment.

Line 2.00: The mailing master file is defined as an update file (U in position 15).
This means that the program can read, update, and delete records in the file
(add is not included and must be specified in position 66). The F in position 16
means it is a full procedural file and can be processed with operation codes.

The K in position 31 means the file will be processed by key meaning the file can
be processed either (or both) randomly using a key field (the account number) or
sequentially in keyed sequence. The device is defined as DISK for a database
file.

The K entry in position 53 indicates a continuation entry. This is defined in posi-
tions 54 through 58 as INFDS meaning the file information feedback area is
needed for this file. The entry in positions 60 through 65 identifies the name of
the data structure to contain the feedback information. It is FILEDS and is
described on line 6.00.

The A entry in position 66 specifies that the file will be added to. This entry is
needed if new records will be added to the file.

Line 3.00: The display file MLGMTND is defined. The entries are similar to that
used for the MLGINQR program.

Line 4.00: An E specification (extension) is needed to describe an array that will
be used in the program. The array will contain the text description for the action
field entered by the user. The user enters a code on the first display and the
code is translated into a text description which is displayed on the second
display.

Arrays: The array name is ACT. An array can be filled by entries from source
statements or you can fill the array with calculation specifications within the
program. In this case, the entries are constants and are filled by source state-
ments in the program. The 6 entry in position 35 indicates that the array data is
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included in the source of the program (see line 221.00) and that each record will
contain 6 entries.

The 6 entry in position 39 specifies that there will be a maximum of 6 entries in
the array. The 10 entry in positions 41 and 42 specifies that each entry has a
length of 10. Therefore, the RPG compiler would expect to find one source state-
ment (6 entries of 10 bytes each) to contain the data to be loaded into the array.

Later on in the program are the calculation specifications that will use the data
that is stored in the array.

Lines 6.00—8.00: On line 6.00, the file information feedback area data structure
is described as was referred to from the file specification on line 2.00.

File Feedback Area: The feedback area can contain many entries about the file
such as the file and member name being processed. For example, if an override
is used, the file specified in the program source may not be the file being pro-
cessed and you may want to know the actual name.

Normally, you would not define all of the fields in the feedback area. For this
program, only two fields in the feedback area are of interest.

The definition of the feedback area is described in the RPG/400" User’s Guide.
You essentially find the fields you are interested in, define them as described in
the manual and specify field names as required by your program.

The first field is the RCDLEN field which is defined to exist in positions 125 to 126
and has 0 decimals (0 in position 52). The field is defined as B for binary in
position 43. This means that the field is stored as a binary value in the data
structure. RPG always processes numeric values as packed decimal values.
The binary entry will cause RPG to convert the value before processing.

The second field is the special status information that is supplied on error condi-
tions. This is defined by the special entry of *STATUS in positions 44 through 50.
The field name STS is defined to contain this information.

The *STATUS field defined is implicitly defined as a 5-digit O decimal field. The
error status codes are defined in the RPG/400* User’s Guide. This program is
only interested in one particular code and it is described later.

Lines 9.00—12.00: On line 10.00 a data structure is defined to hold the fields
from the MLGMSTP file. Normally, this would not be done, but two data struc-
tures will be used to provide for solutions that would require many additional
specifications to solve. These will be described later in the program.

Data Structures: A data structure allows the definition of an area of storage.
The storage may contain a subdefinition of fields which make up the area. This
has the advantage that the individual fields within the data structure can be pro-
cessed as normal RPG fields and that a name can be given to the entire data
structure. In this case, the program is interested in having a field hame repre-
sent the entire record (all fields).

The first data structure name is DSRCD1. The E entry in position 17 specifies
that an externally described definition will be used. The DS entry in positions 19
and 20 defines this as a data structure. The MLGMSTP entry in positions 21
through 27 identifies that the external definition should come from the file
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MLGMSTP. This is the same file that is being used in the program on line 2.00.
This means that any RPG operations like READ or CHAIN will cause data from
the file to be read into the field names within the data structure. This is no dif-
ferent than normal RPG processing of externally described files except that the
DSRCD1 name can now be used to move all of the fields of the record.

The second data structure (line 12.00) describes DSRCD2. It does not have any
fields defined. It will be used to hold a copy of the entire record. The 300 entry
in positions 48 through 51 describes a 300-byte area. This essentially creates a
field name DSRCD2 which is 300 bytes long. RPG has a restriction that allows
only fields of 256 bytes or less to be defined. The data structure specification
can be larger.

The 300 entry is just a large value. It must be large enough to hold a record
from the MLGMSTP file. The entry can be larger than the actual record length,
but cannot be smaller. The program will check to ensure that the value is big
enough so there is no danger of an error going undetected. The only require-
ment is to make the entry large enough so that the program source will not need
to be changed every time the master file description is changed. From a perfor-
mance viewpoint, an excessively large size should not be used because the field
will be used in a compare operation.

You can determine the length of the record by using the Display File Description
(DSPFD) command such as:

DSPFD FILE(MLGMSTP)

and look for the description of the record length.

Lines 13.00 and 14.00 (Parameter Lists): The PLIST operation code along with
the *ENTRY value defines that this program will accept a parameter list when the
program is called. The program is to be calied from the CL program MLGMTNC
(described earlier). In the CL program the CALL statement was used and a
parameter list described. A program may have multiple parameter lists and it is
necessary to describe which list will be used when the program is called. The
*ENTRY value describes that this parameter list is used when the program is
called.

The PARM statement identifies the parameter that will be passed at entry time.
The field RTNCDE is passed. It must use the exact same definition as was
defined in the CL program which in this case is a character field of length 8.

There is no checking by the system to ensure that the parameter list and attri-
butes are identical so it is very important to specify the correct list and values.

In this case, there is only one field on the parameter list. The RPG program
does not look at the value when it is passed. The RPG program is only inter-
ested in setting a value for the return.

Lines 16.00—19.00: The record length of the record from MLGMSTP is checked
to ensure that it is not greater than 300 bytes. The field referred to is RCDLEN
which is defined on line 7.00. It is from the file information feedback area and
will contain the length of the record read. The program must ensure that this is
not greater than 300 or the logic of the program will not operate correctly.

If the record size grows beyond 300, this entry must be changed as well as the
value described for the data structure on line 12.00. The size of the data struc-

Chapter 11. RPG Solution for Interactive Maintenance  11-19



ture on line 10.00 will not have to be changed because it will be determined by
the external definitions copied in when the program is created.

If the record length is greater than 300, an error must be signaled so the pro-
grammer can correct the program. Line 16.00 sets a value of LENERR into the
return code field and the next line branches to BADEND where the program will
end (described later).

This type of coding is for a very unlikely condition. The intent is to inform the
programmer who can then correct the problem.

Line 19.00 describes the END operation. This is not run by the program, but
marks the end of the preceding DO group. A DO group is started by a DO or IF
operation and ended by an END operation. There can be nested levels of DO
groups (DOs within DOs within DOs and so on). This can become confusing to
read.

DO Groups: The RPG compiler notes the DO group nesting on the compilation
list to assist you. However, many times you will just be in SEU reviewing your

source. For this reason, the code shown uses the technique of making an entry
in the comments section of each calculation statement (positions 60 through 74)
to describe the beginning and end of a DO group.

Lines 20.00—24.00: The program begins by prompting the user with the DSPLY1
record format in the work station file. The EXFMT operation performs a write
and a read to the display using the DDS definitions for the DSPLY1 record format
found in the MLGMTND file.

Notice that the EXFMT operation specifies the record name and not the file
name. RPG has a rule that all record format names used in the program must
be unique. Therefore, the compiler is able to determine what to do on the
EXFMT operation. RPG also has a rule that says the record format names
cannot be the same as a file name. If you use RPG, you must be aware of these
rules and strive for unique names to avoid these conflicts. If you use a naming
convention, you will normally avoid these potential conflicts.

Prior to displaying the prompt, the program moves the ACCT field (account
number) to PRVACC (the previous account number field). The previous account
number is used on the first display to describe to the user what was the last
account number that was worked on.

The PRVACC field is not defined in the program because it is defined in DDS and
the attributes of the field will be copied into the program when the program is
created. The DDS causes the previous account number to be displayed only
when indicator 39 is on (plus other indicator settings). For the first use of the
prompt, indicator 39 should not be on because there is no previous value. The
program then sets on indicator 39, so that any subsequent re-display of the
DSPLY1 record format may show the value. Indicator 39 is never set off in the
program.

Lines 25.00—26.00: The program is written to end if function key 3 is pressed.

The DDS entries have turned on indicator 93 if F3 was pressed. If 93 is on, a
branch occurs to the ENDPGM label (described later).
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Lines 27.00—31.00: If the action entered by the user is other than 1 through 6,
the program will cause an error message. The IFLT followed by the ORGT oper-
ation define that line 29.00 and 30.00 will be run if the action entered is less than
1 or greater than 6.

The error message for an invalid action is conditioned by indicator 44. The
program just sets this indicator on and branches back to PROMPT which causes
the DSPLY1 record format to be re-displayed with the special ERRMSG DDS
support.

Lines 32.00—35.00: The program must translate the action code entered by the
user (such as 1) into a text description (such as Display). The text description
will be displayed on the second display to provide feedback to the user as to
what mode (display, update, add, delete) the display is in. The same text is also
used on the first display as feedback on the last action performed.

The SETTXT tag allows the program to branch back to this point at a later step in
the program (described later).

The first MOVE operation takes the character field entered by the user and con-
verts it to a numeric value in the field AX which is defined as a decimal field of 3
digits and 0 decimals. The AX field will be used as an index to an array. RPG
requires that a field used as an index must be numeric.

Note that the program has already ensured that the entry in ACTION contains a
value of 1 through 6. If this check had not been made and the user had
mistakenly entered * as the action, the MOVE operation will fail because an * is
not a valid value to move to a decimal field. It is important to know the data
values you are dealing with in a program or the program may fail.

The second MOVE operation extracts information from the array of text
descriptions and moves it to the ACTTXT field. The AX field is used as an index
to the array. Assume AX has a value of 3 for the add action code. The MOVE
operation would cause the third element in the array (the text description Add) to
be moved to ACTTXT.

Lines 36.00—47.00: If the user requests option 6 to search for a name, the main-
tenance program must call a subprogram (described in a later chapter) to
perform the function.

Line 38.00 ensures that the user has entered a value in the field SEARCH. If not,
the program branches back to display the prompt with indicator 48 on which will
cause an appropriate error message.

Calling a Subprogram: The subprogram is called using an RPG internal subrou-
tine SUBPGM (described later). The subprogram will leave its files in an open
state to allow a fast re-run in case the user requests another search. Therefore,
the maintenance program sets a switch {the CALLED field) which is tested when
the maintenance program ends. At the end of the program, if the switch is on
{meaning the subprogram was used at least once), the maintenance program
will tell the subprogram that it is no longer needed and it can properly close its
files.

The opening of files is a performance overhead that should be minimized to what
is actually needed. By using the technique described, the subprogram’s files are
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not opened unless needed. If needed, they are opened only the first time the
maintenance program is called.

The subprogram will pass back the value of the ACCT field.

The ACCT field may contain zeros meaning the user did not select a specific
account number. If this occurs, the program branches back to display the first
prompt.

If the ACCT field contains a value, the user has requested to see the detail
display of a specific record. The program changes the ACTION field to 1 for
display mode and uses the same two instructions from lines 34.00 and 35.00 to
set the text description for the action code to appear later.

The intent of lines 44.00—46.00 is to simulate that the user entered an account
number on the first display and requested a display action code. The subpro-
gram is used in case the user does not know the account number and needs to
search for it. The program then proceeds as if the user had specified a display
action.

Lines 49.00—54.00: The program checks for the action code of 5 meaning that
the user has requested to search through the file one record at a time. What-
ever value was in the ACCT field is used to set a lower limit into the file. If the
ACCT field was left blank on the display, the work station support will return
zeros because the field is defined as a decimal field.

Set Lower Limit: The set lower limit function causes an access to the database
files” index and positions the database cursor to be at a record which is equal to
the account number entered or just prior to it. Thus, if 10000 was entered, the
database would be positioned so that account number 10000 would be read next
if it exists. If account number 10000 does not exist, then the first account number
greater than 10000 would be read.

Line 51.00 causes a read to the record format MLGMSTR and indicator 47 is set
if the database support finds the end of file indication. End of file means that
there are no records or no more records in the file. If the user had entered
account number 99999 and the account number does not exist, the first read
after the set lower limit will find end of file. If end of file is sensed, the program
branches back to the first display and indicator 47 is used to condition a constant
which explains the end of file condition.

If a record was read (end of file was not found) the work areas for the name,
address, and so on are now filled with the values for the record. The program
branches to the label DSPACT to display the record.

Line 56.00: The program must display a specific error message if the user did
not key a value into the ACCT field or entered all zeros. The CABEQ operation
checks for this. It sets indicator 46 and branches back to the first prompt. Indi-
cator 46 controls a specific error message.

Line 57.00: Since action codes 5 and 6 have already been handled, the
remaining action codes all request an action on a specific record. The program
takes the ACCT number and performs a CHAIN operation to see if the record
exists. Indicator 30 is set on if the record does not exist. Sometimes this is
referred to as the not found condition, but this can be confusing in using the Nxx
statement trying to describe the Not not found condition. For this reason, this
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manual will describe it as the missing condition meaning the requested key is
missing in the file.

The add action code must cause an error if a record with the same account
number exists (not missing). The other actions (display, update, delete) must
cause an error if the account number is missing.

Program Space Considerations: There is a space overhead produced in the
program for each operation specified to the database or work station. Therefore,
it is generally desirable to keep the program smaller by using a single statement
such as the CHAIN operation which is used by all of the action codes rather than
coding unique CHAIN operations for each of the actions to be performed. The
program will not run any faster with a single CHAIN statement, but the size of
the program will be smaller.

Lines 59.00—79.00: The add action is checked for. If indicator 30 (missing) is
not on (meaning a record already exists with the same account number), the
program sets on indicator 41 and branches back to the first display. Indicator 41
is used to condition an appropriate error message.

Single Work Area Considerations: RPG uses a single work area for each field
name. Therefore, when a program is both adding new records and re-accessing
old records, you must be careful to ensure that the new records will be added
with default values for the fields that do not come from the user. Otherwise,
what can happen is that the user will retrieve a record which will fill the values
for a field and if the next request is to add a new record, the new record will
contain the values from the previously accessed record. A solution is to use
move statements or user input fields for every field in the record.

Another solution is described in the code. The program will add a new record
with just the account number as soon as a valid add request exists. The new
record will be written with specific output specifications which describe which
fields will be written. The EXCPT statement on line 67.00 causes output to occur.
The output specifications (described later) cause a new record to be written with
just the account number field. The other fields will be output with default values
assighed by the database support.

When a physical file is defined, you can describe default values for fields in any
new records. These values will be used if the program which uses the record
does not use all of the fields. If no defaults are assigned, the system will assign
blanks for character fields and zeros for decimal fields. Thus, after line 67.00 a
record now exists in the database with just the new account number, and all
other fields are blanks or zeros.

Line 69.00 then reads this newly written record back into the program using the
CHAIN operation. The effect is to fill the work areas for the fields which describe
the record with blanks or zeros with the exception of MLACCT which will have
the real account number. This technique avoids the problem of the field values
containing information from some previously accessed record.

This is not the most efficient technique for adding a new record. If you have a
large number of additions, you should code so that only the add of the entire
new record occurs.

It is very unlikely that the record just written will be missing when the CHAIN
operation occurs. However, it might occur. For example, the missing condition
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would occur if one user added the record and before the CHAIN operation
occurred, another user deleted the record. If the record is missing, the program
is coded to set an error return code and end. It would be possible to inform the
user of what happened and tell the user to start over. However, this is more
code and the programmer may draw a line on what he considers to be a very
unlikely situation.

The program is sensitive to the fact that a record could be missing. Poor coding
practice would assume that the record is always found and ignore the missing
condition. This would result in either the program ending without good pro-
grammer feedback or corrupting the database. A small amount of code is
normally desirable in a very unlikely situation.

Locking Records: When a record is accessed in a file which is opened for
update, the system will implicitly lock the record to prevent another user from
accessing it at the same time for update. If the second user opened the file for
input, he can read the record even if it is locked. A record is unlocked by:

e Updating the record.

* Reading another record in the same file. Only one record can be locked
from a file per job. (There is an exception to this if commitment control is
being used.)

e Using the release lock function.

The record locking rules are a good integrity feature. Without the locking pro-
tocol, it would be possible for two users to access the same record simultane-
ously. If both users changed the record and then updated it, the first update
would be totally lost.

While locking of records is a good integrity feature, it can also cause problems
where a second user is attempting to access a locked record. If this occurs, the
system waits for a period of time (default is 60 seconds). If the lock has not
been released during the time, the program will receive an exception. If the
exception is not coded for, the program will abnormally end. While this is good
from an integrity viewpoint, it is not good from a human factors viewpoint. While
the system is waiting for the lock to be released, the user would receive no feed-
back. The job would appear to be hanging.

To avoid this problem, it is normally desirable to release record locks while the
program is waiting for user input. The user may take a long time to decide what
to do because of interruptions or the user may go out to lunch for an hour.

Releasing Record Locks: Releasing a record lock is done by causing an output
line to the file which has no fields specified. This internally tells RPG to signal
the release lock function to the database. No write actually occurs to the disk
file (only the internal lock is released). On line 75.00, the EXCPT operation to the
output record RELESE does this function.

Releasing the record lock avoids the problem of other users being locked out,
but creates the potential problem of multiple users updating the same record
with different information.

While it is unlikely that a second user would access the same record for update

before the first user had updated it, this condition can occur frequently enough
that it normally should be programmed for. What is needed is a solution that will
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tell the user that the contents of the record have changed since the user first
started the action. When a new record is added and the lock released, there is
nothing to prevent another user from finding the record and updating it. To
guard against this, two data structures are defined in the program and are used
to compare the first version with the second version (described later).

On line 76.00 the contents of the first data structure (the newly written record
added to the database) are moved into the second data structure. Note that this
is a MOVEL operation because the MOVE operation will move from the right
which will not provide a proper comparison on a subsequent operation. A MOVE
operation could be used if the lengths of the two data structures are the same.
However, in this case, they are not. The first data structure has the exact length
of the record because it is the sum of the fields compiled into the program using
externally described data. The second data structure is 300 bytes long which is
an arbitrary value.

Later on in the program, a comparison will be made between the two data struc-
tures.

Line 77.00 sets an indicator to describe that the account number field should be
protected and the program branches to display the record. Indicator 53 is used
with the DSPATR(PR) keyword in DDS to prevent the user from changing the key
on a newly added record. The user is allowed to end the add request and not
add the record. In this case, the program must delete the record since it already
exists in the database (described later).

When you are adding a new record, you may want to display defaults for the
user for some of the fields. In this program, all of the fields displayed did not
have a default and, therefore, should appear as blanks or zeros when the user is
ready to add a new record. In the work station DDS, the fields to be entered are
all described as both fields meaning the contents from the program will be
shown on the display.

Since the record was actually added and then re-accessed, what the user will
see is the default record written to the database. To provide defaults for some of
the fields, you could either assign defaults in the database DDS (described
earlier) or use the MOVE operation prior to displaying the record.

Lines 81.00—84.00: At this point, the only actions left to be processed are
display, update, and delete. The user has entered an account number and line
57.00 did the CHAIN operation to access the existing record. If indicator 30 is on,
a missing condition exists (account number is not in the file) and an error
message is needed. Indicator 42 is set on and a branch occurs to re-display the
first prompt.

Lines 86.00 and 87.00: To avoid locking the record while the user is looking at
the details, the record lock is released and the contents of the record that the

user is viewing are saved in the second data structure. This is the same code
as was described on lines 75.00 and 76.00.

Lines 89.00—93.00: If the delete action was specified, the program sets on indi-
cators 50 and 53 to protect the fields on the display. The user will be able to see
all of the fields in the record, but not change any of them.

Indicator 51 is then set to cause the special text to be displayed that describes
how to delete a record. A branch occurs to display the record.
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Lines 95.00—101.00: If either action 1 or action 5 was specified, the program will
now display the contents of the record that is in main storage. Indicators 50 and
53 are set on to protect the fields from being changed. Indicator 40 is set on to
allow additional function keys and the program branches to display the record.

Line 103.00: If action 2 was specified, the user wants to change the record that
is in main storage and the program branches to display the record. Indicators

50 and 53 will be off so the fields on the display will be input capable {meaning
the user can change anything on the display).

The DDS for the various fields {(such as MLADDR) are specified as both fields.
This causes the contents of the fields in the program to be displayed to the user
and allows a change to the values.

Lines 105.00 and 106.00: If the program reaches this point, an internal error has
occurred. The programmer thinks all of the action codes have been processed,
but something has gone wrong. Rather than let the next instruction occur, the
program is set to end with a specific error. This is good coding practice to
protect against falling through when it is not expected. This is valuable when
initially debugging the program and also when maintaining the program.

Lines 108.00—110.00: The TAG statement identifies the branch point for the
DSPLY label. The second format DSPLY2 in the work station file is displayed
and the program waits for a response. After the user presses the Enter key or a
valid Function key, the program saves the contents of the MLNAME field to the
PRVNAM field. This allows it to be displayed on the first display to describe the
account that was operated on. There is no definition of PRVNAM in the program.
It is defined in DDS using the REFFLD keyword to extract the same attributes as
the MLNAME field. If the definition of the MLNAME field changes, the program
can probably be re-created without any coding changes.

The LC values on the CHECK keyword allows entering in lowercase.

Line 112.00: The program checks for indicator 93 which is set for either F3 (Exit)
or F12 (Cancel). If the action is other than add, the program branches back to
the first display. If the action is add, the user is requesting to end the add
request. However because of the program logic, a record has already been
added to the database and must be deleted (described later).

Lines 114.00—121.00: The roll keys are not valid on every action type, but the
code is written so they are checked here regardless of the action type. Indicator
97 is set if the user requested rollup and indicator 98 is set for rolldown. If either
indicator is on, the DO group is run.

If rollup (97) was requested, the user wants the next record in the database so
the READ operation is performed. For rolldown (98), the READP operation (read
previous) is performed. Both operations set indicator 45 as end of file. If end of
file occurred, the program branches back to the first display and indicator 45
conditions an appropriate message.

If a record was found, indicators 50 and 53 are set for protecting the fields and
the program branches back to display the record.

Lines 123.00 and 124.00: If the roll keys were not pressed, the program saves
the account number field which was read and sets off indicator 40 which controls
the additional function keys.
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Lines 125.00—129.00: F6 is not valid on every action type, but the program tests
regardless. F6 is set from the display of a single record to mean the user wants
to go into change mode on the record that is currently displayed. F6 in DDS sets
on indicator 96. If 96 is on, the program changes the action to 2 (meaning the
change type) and branches back to the SETTXT label. The program will now
proceed as if the user had requested the change action on the first display.

Lines 130.00—133.00: The program always checks for the F11 key (indicator 91)
which is used to request delete mode for the record being displayed, even
though F11 is not valid on every display.

If 91 is on, the action type is set to 4 for delete and the program branches to
SETTXT. The program will proceed as if the user had requested delete on the
first display.

Lines 135.00 and 136.00: The program checks for the two display action codes (1
and 5). Since the record has already been displayed and the special function
keys already processed, the program branches back to prompt for the first
display.

Lines 138.00 and 139.00: Only the add, update, and delete requests remain to be
processed. The program must re-access the record to allow the update to occur
because the record lock was released previously. An update or normal delete
cannot be performed unless the record is accessed and the lock is held. The
CHAIN operation re-accesses the record.

It is possible that some other user accessed the same record and deleted it
before the current user responded. If so, the record will be missing and indi-
cator 43 will be set on. If 43 is on, the program branches to the PROMPT display
and 43 is used to condition an appropriate message.

Lines 141.00—146.00: The discussion for line 75.00 described the problems of
releasing the record lock and then protecting against a change from some other
user. The CHAIN operation on line 138.00 has filled the data structure DSRCD1
with the current contents of the record. Now the two data structures are com-
pared to determine if any change occurred between the first access and the
CHAIN just run.

If a change has occurred {(an unequal comparison), the record lock is released,
the record from DSRCD1 is moved by MOVEL to the second data structure, indi-
cator 64 is set on to describe the error, and the program branches back to
display the new contents. The releasing of the lock and moving of the record is
essentially a repeat of the code that was done when the record was initially
read.

If you are interested in testing this condition, you could use the system request
function described at the end of this chapter.

Line 149.00: When the EXFMT operation occurred on line 109.00, the RPG work
areas which represent the field names would be filled with the values as they
appeared on the display. They are now ready to update the database, but
because the record was released, the CHAIN operation on line 138.00 had to be
issued to re-access the same record. This has the unfortunate result of over-
laying all of the fields that the user keyed and the original database record is
now back in main storage.
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The use of RPG work areas works well for many operations, but this is a case
where it does not. However, the system supports a unique function to be able to
re-access the information from the display. This is the function of the RTNDTA
keyword which was described in DDS for this record format.

RTNDTA Keyword: When RTNDTA is specified, it tells the system that if succes-
sive read operations occur, the data from the work station should be read from
the main storage contents for the second and subsequent reads. When the
EXFMT occurred on line 109.00, the system knows to read from the work station
device because a write operation occurred prior to the read. When the READ
occurs on line 149.00, the RTNDTA keyword tells the system to return the same
data. The system does not go back to the work station device. Instead it
accesses the data that it has been holding in main storage since the first read
and returns it to the program.

Consequently, the steps appear as follows for a change action.

e The user requests a record from the database and the contents are read into
main storage. The record lock is released. The record contents are dis-
played on the work station.

* The user changes the fields on the display and presses Enter. The fields in
main storage are overlaid and now contain the results of what the user
wants the database record to be.

* The record is re-accessed from the database. If no other job changed the
record, the field values now represent what the user saw before making the
change.

* The READ operation in conjunction with the RTNDTA keyword re-accesses
what the user keyed and the field values now represent what the user wants
the database record to be.

* The record is then updated as desired by the user.

Remember that the whole reason for this type of coding was the fact that the
program did not want to keep the lock on the record while the user was deciding
what to do. The program would be a lot simpler if we assume that the lock can
be held while the user is making a decision. In a database environment with
many users, locking records during user decision time can cause significant
problems.

The user decision time or think time can be a long period of time. When a read
operation occurs to the work station, the default is to lock the keyboard after the
user responds. This means the user cannot use the keyboard until the next
write occurs. The default for a write operation is to unlock the keyboard after
the information is sent to the display. In general, it is a good idea to try and
minimize or delete the database record locks that are held when the keyboard is
unlocked.

Notice indicator 20 on the READ operation on line 149.00. RPG requires an indi-
cator for end of file on any READ. Because end of file will never occur to the
work station device, the indicator can be ignored in the program.

Lines 151.00—155.00: If an add request occurred (action 3), the user is allowed
to exit through F3 and not add a record. However, the program has already
added a record to the file and now must delete this record. The record has
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already been re-accessed by line 138.00. The DELET operation is used and the
program branches back to the first display.

Line 157.00: Before adding or updating a record in the database, it is normal to
validate the information entered by the user.

The system has prevented the user from typing a bad value into the state field
and account type fields. This was checked using the DDS VALUES keyword.
Other fields may need to be checked. You may also have relational things to
check such as you may not allow one field to contain certain values if a second
field contains a specific value. Only your application can decide how to make
these validations.

Validity Checking Subroutine: In this program design, the validity checking is all
placed in an internal RPG subroutine. This is not necessary, but is done for two
reasons:

* The same validity checking routine will be used from multiple points in the
program so coding it only once is a better choice.

e Subroutines allow the code to be logically separated which can help doc-
umentation.

Normally you would code a subroutine to return to the next instruction following
the EXSR statement. However, in this case if any errors are found, the subrou-
tine will branch to the DSPLY tag.

Lines 159.00—163.00: If the validity checking subroutine does not find any
errors, the program updates the record. The UPDAT operation coliects all of the
fields defined for the record and changes the record in the database. No output
specifications are needed.

The UPDATE operation is performed for the add type action. The add is handled
this way because the outline record (just the account number) was already
written to the database record.

Indicator 20 is set if the database is not able to add the record. There are many
potential errors, but it is normal to code for only a few expected exceptions. If
indicator 20 is on, the program runs the internal subroutine CHKERR. The
program is coded so that it will not return to the next instruction following the
EXSR to CHKERR. This is because the same error routine is also called from
another point in the same program.

If the record is successfully updated, the program branches to PROMPT for the
next action.

Lines 165.00—172.00: The handling of the change request is similar to the add.
The information is validated, the record is updated, and the potential error indi-
cator from the UPDAT operation is checked.

Lines 174.00—183.00: A delete action has already handled the case of F12
(Cancel) to end the delete request. The prompt for the delete requires the user
to press F8 to delete the record. If the user presses the Enter key, the program
sets on 51 and 59 to cause the same prompt text explaining how to delete a
record to appear again and this time in a highlighted manner. The program
releases the lock and branches to display the record.

Chapter 11. RPG Solution for Interactive Maintenance 11-29



11-30

Delete Confirmation: Some program designs may allow the user to just press
the Enter key to confirm the delete. Another choice would be to not ask for a
confirmation, but to delete the record based on the information from the first
display. While this is a question of program design, many users find it too easy
to delete information from the system. Providing a confirmation option that is
unique (other than the Enter key) can be helpful in preventing careless errors.

If the user pressed F8 to cause a delete, the program uses the DELET operation
on line 181.00 to delete the record. The program returns to the first prompt.

When the DELET occurs, the database will prevent any further access to the
record. There is no way to retrieve the original contents. (There is an excep-
tion to this with journaling. See the later discussion.) When a record is deleted,
the space still exists on the system for the record. It is possible to re-use the
space, but the normal method of reclaiming the space is to periodically re-
organize the file. This is done with the RGZPFM command.

Lines 185.00—190.00: The ENDPGM tag is the label to be branched to when the
user requested F3 on the first display. See line 26.00.

The program checks to see if the subprogram for name search was called by
testing the CALLED switch. This was described on line 40.00. If the subprogram
was called, an X is moved to the field named PGMEND and the internal subrou-
tine SUBPGM is called. This will cause the subprogram to be called, which will
sense the parameter passed for PGMEND and properly close.

The RTNCDE field is set to GOOD. This will be passed back to the CL program
which called this RPG program. The program then proceeds to the next instruc-
tion.

Lines 191.00—193.00: The BADEND tag is the label for the very unlikely errors to
branch to. For either a good or bad end of the program, the program sets on LR
and returns with the RETRN operation. The LR indicator tells RPG to close the
files and properly end the program. If the program is called again, the files will
have to be re-opened and the work areas will have to be re-initialized.

Lines 195.00—202.00: All internal RPG subroutines begin with a BEGSR opera-
tion that describes the name of the subroutine and end with the ENDSR opera-
tion.

Input Validation: The VALIDT subroutine validates the fields that were keyed by
the user. It is used for both adding new records and changing existing records.
The valid entries for account type and state are handled implicitly by the DDS
use of the VALUES keyword.

DDS also allows checking to test for non-blank fields which can be used in some
cases to avoid some of the tests that were made in these statements. However,
the DDS checking cannot be used in all cases and the program is coded to
ensure non-blank entries.

It is normal to have more elaborate checking. For example, you might want to
check to see if the zip code is valid for the state that was entered. This could be
done by entering array data for the valid states and a range of valid zip codes.

Lines 204.00—209.00: The CHKERR subroutine is run if the error indicator was
on following either update operation.
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Database Errors: Most of the database errors are passed back as a series of
codes that can be checked. In this case the STS field defined in the file informa-
tion feedback data structure is checked to see if it contains 01021. This is the
value that is set if the system signals to RPG that a duplicate key has been
attempted to be added.

When the MLGMSTP file was created, the DDS UNIQUE keyword was specified
meaning that an error should be signaled if a key field is attempted to be added
which already exists. It is normal for most files that use a code like account
number to want to ensure that the key is unique in the master file (two records
should never exist for the same account number).

It is unlikely that this error will occur on an add. The program has already
checked to see if the requested account number was unique and then added a
record with the unique key.

It is possible that if the user decided to change the account number, a change
could occur that would cause a non-unique key. If this happens, the program
sets on indicator 65 and branches back to the display of the record. Indicator 65
is used to condition appropriate error text.

If some other error occurs, the program turns it into a very unlikely error by
setting a return code and branching to BADEND.

A typical error that might occur would be if the user was not authorized to
change a record in the database. This condition will be checked for in the CL
program described in Chapter 15, “Additional Topics.”

Lines 211.00—216.00: The SUBPGM subroutine is used to call the name search
program (described in another chapter). If the name search program fails (or
does not exist), indicator 49 is set on. The program branches back to the first
display. If indicator 49 is on, an appropriate error text appears.

Line 218.00: The first output specification identifies an exception output line.
This will only be run when the EXCPT operation code is used. The label in posi-
tions 32 through 37 (RELESE) describes that this will be used when the EXCPT
operation names the label.

The output line with no fields described, tells the system to use the record
release function. It was described earlier on line 75.00.

Lines 219.00—220.00: The second output line specifies another exception line
which will be output by the EXCPT to ADDNEW. This was described on line
67.00. This adds a new record with just the account number field which is
described on the next line.

Note that there are no output specifications for the update or delete operations.
These are performed by calculation operations which work on the entire record.
For example, when the UPDAT operation is requested, all of the fields defined for
the record are gathered up and written to the database.

Lines 221.00 and 222.00: The ** entry in positions 1 and 2 indicate that this is the
beginning of array data that was specified on the extension specification on line
4.00. The following records (in this case only 1 record) provide the array data.
The data for the array describes the text descriptions that will be used to
describe the actions requested. The program must translate the action code (for
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example, 1) into a text description using this array data. Each text description is
defined to be 10 bytes in length. It is important to enter the exact number of
characters for each text description.

Step 3. Entering the RPG Specifications and Creating the RPG Program

(MLGMTNR)

You should now enter the RPG specifications as shown in Figure 11-5 on
page 11-13 through PDM. Follow the same steps you used to create the
MLGMSTP physical file in Chapter 5, “Creating Files” or copy the source from
the QUSRTOOL library as described in Appendix B, “Overview of QUSRTOOL
Library.” The member source type should be RPG.

Once you have entered the RPG specifications, create the program by typing a
14 (Compile) in the Opt column next to the program on the Work with Members
Using PDM display.

Step 4. Running the Maintenance Program (MLGMTNC)

When you get a completion message that the MLGMTNR program has been
compiled, you can run the program. The MLGMTNR program should be run by
using the MLGMTNC CL program. Do not directly call the MLGMTNR program.
Call the maintenance program by typing the command:

CALL MLGMTNC
When the Maintain Mailing List Master display is shown, you can select the dif-

ferent options to see what functions are available from the display. Press F3
twice to exit when you are done.

Error Handling

Programmers spend a good deal of their time coding for what-if situations. The
main line instructions that actually do the work are normally a small part of any
maintenance program (and particularly with externally described data).

You have a choice when considering error handling to do the following and all
are illustrated in the maintenance function:

* Perform some checking in CL such as the check that is made from the
MLGMNUC program (shown in Chapter 12, “Creating Menus”) to ensure that
the user is authorized to update the file before calling the maintenance
program. This solution provides checking outside of the main processing
program.

* Let the system handle certain keying errors such as keying alphabetic char-
acters into a numeric field or using the system validity checking functions
such as the DDS VALUES keyword to check the contents of the account type
field. There are no program statements needed for this type of checking.

* Program to handle the error and provide error messages and recovery for
the user. This is the case for such situations as a missing record, or an
invalid selection on the first display (such as option 8 was entered).

* Handling very unlikely cases by providing minimal feedback. This is the
case with the non-GOOD value for the return code. The program recognizes
a problem and chooses not to recover or cannot recover. However, it does
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not let the user continue. The solution used in this program is to pass back
a return code that causes the MLGMTNC program to abnormally end.

This can be a reasonable solution when you are writing a new program. As
you are testing, you can try some typical types of errors and improve the
error handling. If the program goes into production and starts experiencing
problems for what you thought to be a very unlikely condition, you can
change the program to be able to recover.

¢ Not coding for catastrophic failures such as when the MLGMSTP file does
not exist or the display file does not exist. In these cases the system will
signal an exception and since it is not monitored for in the code shown, the
job will probably abnormally end or provide messages as to what is missing.

It is normal to not code for most of these situations. However, you may have
a few special cases that need to be considered.

In general, if an error occurs that you did not monitor for, the program will stop
the function and send an exception message. This may cause your job to abnor-
mally end.

The AS/400 system provides exception handling functions to allow you to handle
errors and has many simple functions to allow you to do a good job of checking
the user input and providing error messages.

If you choose to monitor for an error condition, then it is your responsibility to
handle the error. The system will go on to your next instruction. If you monitor
for an exception and then choose to ignore it, your situation can be a lot worse
than if you had not monitored for the exception.

System Request Function

The system request function has some good uses that you should be familiar
with. You can use the system request function to try several of the functions to
determine what happens when two users access the same record at the same
time. This is particularly important for the maintenance program. The system
also supports a group job function which is similar to system request, but offers
additional functions.

The System Request menu has several options. You must be authorized to the
menu and to perform the option requested. One of the options is to transfer to a
secondary job. A secondary job means that you are signed on the system in two
interactive jobs using the same work station.

Assume the job you are on now is Job 1 and you want to transfer to Job 2.

1. Press the System Request key. A line will appear at the bottom. You can
type on this line, but to see the System Request menu, press the Enter key.
The system request menu will appear.
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System Request
System:  RCH38360

Select one of the following:

Display sign on for alternative job
End previous request

Display current job

Display messages

Send a message

Display system operator messages

oUW N

80. Disconnect job

90. Sign off

Bottom
Selection

F3=Exit  Fl2=Cancel
(C) COPYRIGHT IBM CORP. 1980, 1989.

_ Y,

2. Select option 1 to transfer to a secondary job.

Note: The security officer may have revoked your authority to the Transfer
Secondary Job (TFRSECJOB) command. In this case, you will need
another user to assist you in doing the rest of this section.

3. The signon prompt will appear. Type your name and password and press
the Enter key. Your initial menu or initial display will appear. You can then
request a CALL to MLGMNUC and select the maintenance function. Try
accessing a specific account number for change. After the detail display
appears, press the System Request key.

4. A line on the bottom of the display will appear. Press the Enter key and the
System Request Menu will appear. Select option 1 to transfer to a sec-
ondary job. You can only be signed on to two jobs using this technique.
Because you are already signed on to Job 1, the system will transfer you
back to the display that you were on when you pressed the System Request
key initially.

5. Access the maintenance program in the same manner. Then access the
same account number for change, change one of the values on the display,
and press the Enter key.

6. You should return to the first prompt for the maintenance program. Now
press System Request again. Use option 1 to transfer back Job 2. Now try
to change one of the fields and press the Enter key. You should receive an
error message describing what happened and how to recover.

7. You should be on Job 2. If you want to return to Job 1, you can either sign
off or use the system request/transfer to secondary job function again.
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Chapter 12. Creating Menus

Now that you have created a number of different programs to perform various
functions, you can create a menu that will bring all of those functions together.
By creating a menu, you can provide users with a simple way to do various func-
tions without having to know how to call programs and remember the names of
the programs.

Overview of the Mailing List Menu

The Mailing List Menu allows you to perform several different functions by
selecting an option off of the menu. You can call several of the different pro-
grams you have already created or even start Query. Figure 12-1 shows an
overview of how the program is called and what displays are shown.

Enter Command Select an Option Detail Display
Mailing List Menu
Press Press
Enter | Select one ... Enter
CALL MLGMNUC —> | 7 Inquire ... >
2. Maintain ...
3. Submit ...

/

Display Varies Based
on Action Selected

RV2W627-0
Figure 12-1. Overview of Mailing List Menu Displays
The Mailing List Menu contains the following options for the user:
4 R

Mailing List Menu
System: RCH38342

Select one of the following

Inquire into Mailing List Master
Maintain Mailing List Master
Submit listing by account number
Submit special analysis report
Query Mailing List file

U B W N

Selection
===> ]

F3=Exit

© Copyright IBM Corp. 1991 12-1



Methods of Creating Menus

There are two typical methods of creating a menu:

» SDA. SDA allows an interactive approach to designing menus. The output
of SDA is a display file and a menu object. SDA generates a source member
for each function. This menu can be run using the GO command.

As described earlier, SDA allows an interactive screen design solution and
can best be understood by knowing the type of DDS statements that must be
used.

» CL program and a display file. This approach requires a program to be
written in CL and a display file to be created. The menu is run by using the
CALL command. The display file can be created by either directly entering
DDS or by using SDA.

This chapter describes the CL program and DDS entry method.

The structure of the Mailing List Menu consists of the following:

e A display file, MLGMNUD, that contains the DDS describing the display
format.

* A CL program, MLGMNUC, that is called to bring up the menu.

An overview of the Mailing List Menu structure is shown in Figure 12-2.

Enter Command Select an Option Detail Display

n Mailing List Menu

CALL MLGMNUC y | Selectone ... >
1. Inquire ...
—PL 2. Maintain ...
3. Submit ... )
/

Display Varies Based
0S/400 on Action Selected
i '

E CL Program H
! MLGMNUC i
= E
! 1
! [
i l !
i '
! 1
H 1
{ Display File :
: MLGMNUD !
' H
H 1
' 1
H [
b e —————— i
RV2W628-0

Figure 12-2. Overview of Mailing List Menu Program MLGMNUC

The options on the Mailing List Menu are as follows:

Option Action

1 Calls MLGINQR

Calls MLGMTNC

Submits job MLGRPTC to call MLGRPTC
Submits job MLGRPT to call MLGRPTC2

O N
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5 Starts Query (STRQRY)

Description of DDS for Menu Display File (MLGMNUD)

The Mailing List Menu must be created before the CL program that uses the
display is created. The CL program declares the use of the file and it must exist
to allow a successful creation of the CL program. Figure 12-3 shows the DDS for
the MLGMNUD display file. A description of each line follows the figure.

R N U SE TG VAL SO SR R E: IR DO - B SRR
0001.00 A* MLGMNUD - Mailing 1list menu - used by MLGMNUC
0002.00 A PRINT
0003.00 A R MENU TEXT('Mailing menu')
0004.00 A CAB3(93 'Exit')
0005.00 A SETOFF(71 'Bad select!')
0006.00 A SETOFF(51 'Not auth')
0007.00 A 1 25'Mailing List Menu'
0008.00 A DSPATR(HI)
0009.00 A 2 64'System:'
0010.00 A SYSNAM 8 +2
0011.00 A 3 2'Select one of the +
0012.00 A following'
0013.00 A 5 7'1. Inquire into Mailing +
0014.00 A List Master!'
0015.00 A 6 7'2. Maintain Mailing +
0016.00 A List Master!'
0017.00 A 7 7'3. Submit listing by +
0018.00 A account number'
0019.00 A 8 7'4. Submit special +
0020.00 A analysis report'
0021.00 A 9 7'5. Query Mailing List +
0022.00 A file!
0023.00 A 51 16 2'You are not authorized +
0024.00 A to change the master +
0025.00 A file.'
0026.00 A DSPATR(HI)
0027.00 A 19 2'Selection'
0028.00 A 20 2'===>!
0029.00 A SELECT 2 B +1
0030.00 A 23 2'F3=Exit'
0031.00 A 71 24 2'Specified menu option +
0032.00 A not correct’
0033.00 A DSPATR(HI)

Figure 12-3. DDS for Display File MLGMNUD
Line 1.00: A comment.

Line 2.00: The PRINT keyword is used. This allows printing the menu if the
Print key is specified.

Line 3.00: The MENU format is described.

Lines 4.00—7.00: The F3 function key is defined to allow the operator to end the
menu. The SETOFF keywords identify some indicators to be set off when a read
occurs to the format. These are error indicators which will be set on in the
program to cause error messages.
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Lines 8.00—10.00: The menu title is displayed on line 1. The system name (the
name of the system you are operating on) is also displayed. This is consistent
with the way IBM menus are displayed.

Lines 11.00—22,00: Constants are described to specify what the operator should
do and what the choices are.

Lines 23.00—26.00: An error message is described conditioned by indicator 51.
The program will set this indicator if the user selects the maintenance program
but is not authorized to update the MLGMSTP file.

Lines 27.00—29.00: The SELECT field is defined. It would be possible to use the
values keyword to edit the valid responses from the user. Instead, another con-
stant is used as an error message and the program will cause the check. This
approach is used to emulate what occurs on a similar error on an IBM-supplied
menu.

Line 30.00: The F3 key option is described by a constant.

Lines 31.00—33.00: An error condition is described for the case of the user
entering a bad selection.

Step 1. Entering the DDS and Creating the Menu Display File (MLGMNUD)
You should now enter the DDS as shown in Figure 12-3 on page 12-3 through
PDM. Follow the same steps you used to create the MLGMSTP physical file in
Chapter 5, “Creating Files” or copy the source from the QUSRTOOL library as
described in Appendix B, “Overview of QUSRTOOL Library.” The member
source type should be DSPF.

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display.

You need to receive the completion message that the file was successfully
created before the CL program MLGMNUC can be created.
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Overview of CL Menu Program
The CL program MLGMNUC is called to bring up the menu.

Description of CL Menu Program (MLGMNUC)

Now that you have created the MLGMNUD display file, you can create the
MLGMNUC CL program. Figure 12-4 shows the coding for the program. A
description of each line follows the figure.

R RIS~ R SUP: SPSPE R SR UV TR S < B SR

0001.060 /* MLGMNUC - Mailing 1ist menu */
0002.00 PGM

0003.00 DCLF MLGMNUD

0004.00 DCL &SYSNAM *CHAR LEN(8)

0005.00 RTVNETA SYSNAME (&SYSNAM)

0006.00 LOOP: CHGVAR &SELECT * !

0007.00 DISPLAY: SNDRCVF /* Prompt with menu and wait for response */
0008.00 IF (&IN93 *EQ '1') DO /* CF3 */

0009.00 RETURN /* Normal end of program */

0010.00 ENDDO /* CF3 */

0011.60 SELECTI1: IF ((&SELECT *EQ '1 ') *OR +

0012.00 (&SELECT *EQ ' 1')) DO /* Select 1 */
0013.00 CALL MLGINQR

0014.00 GOTO LooP

0015.00 ENDDO /* Select 1 */

0016.00 SELECT2: IF ((&SELECT *EQ '2 ') *OR +

0017.00 (&SELECT *EQ ' 2')) DO /* Select 2 */
0018.00 CHKOBJ 0BJ (MLGMSTP) OBJTYPE(*FILE) AUT(*CHANGE)
0019.00 MONMSG MSGID(CPF9802) EXEC(DO) /* Not authorized */
0020.00 CHGVAR &IN51 '1' /* Set for not auth message */
0021.00 GOTO DISPLAY

0022.00 ENDDO /* Not authorized */

0023.00 CALL MLGMTNC

0024.00 GOTO LooP

0025.00 ENDDO /* Select 2 */

0026.00 SELECT3: IF ((&SELECT *EQ '3 ') *OR +

0027.00 (&SELECT *EQ ' 3')) DO /* Select 3 */
0028.00 SBMJOB JOB(MLGRPT) RQSDTA('CALL MLGRPTC')
0029.00 GOTO LooP

0030.00 ENDDO /* Select 3 */

0031.00 SELECT4: IF ((&SELECT *EQ '4 ') *OR +

0032.00 (&SELECT *EQ ' 4')) DO /* Select 4 */
0033.00 SBMJOB JOB (MLGRPT) RQSDTA('CALL MLGRPTC2')
0034.00 GOTO LoOP

0035.00 ENDDO /* Select 4 */

0036.00 SELECTS: IF ((&SELECT *EQ '5 ') *OR +

0037.00 (&SELECT *EQ ' 5')) DO /* Select 5 */
0038.00 STRQRY

0039.00 GOTO LOOP

0040.00 ENDDO /* Select 5 */

0041.00 /* Bad selection, set error message */
0042.00 CHGVAR &IN71 '1!

0043.00 GOTO DISPLAY

0044.00 ENDPGM

Figure 12-4. Description of CL Program MLGMNUC
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Lines 1.00 and 2.00: A comment is used and the PGM statement describes the
beginning of the program.

Line 3.00: The DCLF statement describes that the file MLGMNUD will be used in
the program. This will cause the CL compiler to extract the definitions of the
MLGMNUD file and define them to the program. This entry is similar to the RPG
E entry on the file specification to indicate externally described data.

Lines 4.00 and 5.00: The DCL statement describes a variable named &SYSNAM.
It is a character variable of length 8.

System Name: The Retrieve Network Attributes (RTVNETA) command will
retrieve the system name which is stored as a network attribute. The system
name network attribute is normally set when your system is installed. The intent
of this entry is to emulate what the IBM-supplied menus do. They display the
name of the system that the user is currently operating on.

In a single system environment, this entry is not very helpful because it always
says the same name. If, however, the operator is dealing with multiple systems
in a pass-through environment, having the system name on displays can be very
helpful.

Lines 6.00 and 7.00: This line begins the basic display of the menu. The label
LOOP is used later on in the program each time the menu should be displayed.
The &SELECT variable which is defined in DDS is blanked out. Therefore, it will
normally be blank when the operator sees the display.

The SNDRCVF command is similar to the RPG EXFMT operation. It does a write
and then a read to the display. The program waits for the user’s response. No
format name is needed because the MLGMNUD file has only a single format.

Lines 8.00—10.00: The F3 function key (indicator 93) is checked for. The two-
digit indicators used in DDS are implicitly named &INxx in CL and defined as
1-character fields. The value will be 0 if the indicator is off and 7 if the indicator
is on. Therefore, to work with DDS indicators in CL, you will normally see state-
ments that move a 7 to &INxx or test &INxx for a 7 or 0.

If the indicator is on, the program performs a DO. The DO group only contains
the RETURN statement which will cause the program to end normally. It would
have been possible to code the IF as:

IF (&IN93 *EQ '1') RETURN
and avoid the DO group.

Variables for On and Off Switches: Some programmers prefer to specify two
DCL statements such as:

DCL &OFF *CHAR LEN(1) VALUE('®")
DCL 80N *CHAR LEN(1) VALUE('1")

in every program using a display file. The VALUE parameter starts the value of
the variable. This allows the programmer to write a more easily readable state-
ment such as:

IF (&IN93 *EQ &ON) RETURN
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Lines 11.00—15.00: The selection of a 1 entry is tested for. Note that the code
allows the user to type the selection with either a blank before the entry or fol-
lowing it. The IF statement compares for both types of entries. The MLGINQR
program is called for an inquiry. When the program ends, the GOTO statement
is run which branches back to display the menu again.

The entry SELECT1: beginning in position 2 is a label. A label may be used as a
branch point (such as on line 6.00) or just to help describe the program. This
label is just used for documentation.

Lines 16.00—25.00: Selection 2 is tested to run the maintenance program.

Authority Checking: Before calling the program, the CL statement CHKOBJ is
used to determine if the user is authorized to change the file. The CHKOBJ
command identifies the object to be checked, the fact that it is a *FILE object
type and requests to know if the user is authorized for “CHANGE. The *CHANGE
entry corresponds to what can be specified on the Grant Object Authority
(GRTOBJAUT) command to specify who can change the object. See “Granting
Authorizations” on page 15-6 for more information on authorizing users to the
file.

MONMSG Command: The MONMSG (Monitor Message) command follows the
CHKOBJ command and is used to handle the exception if it occurs. The system
will signal an exception if the user is not authorized. It will not signal anything if
the user is authorized.

The MONMSG command identifies that it is interested in the CPF3802 message
identification (known as MSGID). This is the exception message that wiii be sent
if the user is not authorized as specified on the CHKOBJ command. Most com-
mands have one or more exceptions that they may send if errors occur. If you
do not monitor for them, the CL program will abnormally end.

Many messages exist in the system to describe various conditions. Messages
exist in message files. Each message file must have unique MSGIDs. The
0S/400 messages are stored in the QCPFMSG message file.

When you monitor for an exception, you are saying to the system /et me take
care of it. It is up to your processing logic to handle the condition. If your
program did not prevent the user from calling the maintenance program if he is
not authorized, the system will prevent any changes by the user. However,
because the RPG program is not coded to monitor for this type of exception, the
program would abnormally end. Unless the CL program is coded to handle an
exception from RPG, it would also abnormally end.

Any abnormal ending should be avoided for normal user activity. Therefore,
good coding practice would check for authority, monitor for the exception, and
present the user with an understandable error message.

The CL program only monitors for this specific exception. It does not check for
nor monitor for programs not being in existence or abnormally ending. There is
not much the CL program can do for these cases other than prevent an
abnormal ending of itself. Most coding techniques operate on this basis.

You must decide what your strategy will be. It is normal to initially code the

program with a few MONMSG commands and then add to the program as expe-
rience is gained with the use of the program.
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The MONMSG command causes a DO group to be run if an exception occurred
for CPF8802. The CHGVAR command sets on indicator 51 and the program
branches to DISPLAY which displays the menu again. Indicator 51 will cause the
error message to be displayed. Note that the GOTO is to the label DISPLAY
which occurs after the LOOP label. This will cause the &SELECT variable to
remain as it was keyed so the user can see the entry he keyed as well as the
error message.

If an exception did not occur on the CHKOBJ cornmand, the CL program will
implicitly branch to line 23.00. This calls the maintenance program. When the
user ends the program, the GOTO command would be run to branch to LOOP
and display the menu again.

If the user is authorized, the MLGMTNC program is called. When the program
ends, the menu is displayed again.

Lines 26.00—35.00: The 3 and 4 selections are handled by the Submit Job
(SBMJOB) command. This causes a batch job to be submitted as if the user had
entered the command himself.

Note that in a previous chapter when the SBMJOB command was used, the CMD
parameter was used to specify the command to be run in batch. When the
SBMJOB command is used in a CL program, the CMD parameter cannot be
used. Instead, the RQSDTA (Request Data) parameter performs the same func-
tion.

Lines 36.00—40.00: The 5 selection is handled by running the Start Query
(STRQRY) command. This is the same command as was used in a previous
chapter and lets the user create or run a previously created query for a unique
request.

Lines 41.00—43.00: If the program reaches this point, a bad selection value
exists. Indicator 71 is set on and the program branches back to display the
menu. Indicator 71 will cause the appropriate error message.

Line 44.00: The ENDPGM statement is not run in the program, but is used to
describe the end of source. The user ends the program by pressing F3 which
causes the RETURN statement to be run (see lines 8.00 —10.00).

Step 2. Entering and Creating the CL Menu Program (MLGMNUC)
You should now enter the CL coding as shown in Figure 12-4 on page 12-5
through PDM. Follow the same steps you used to create the MLGMSTP physical
file in Chapter 5, “Creating Files” or copy the source from the QUSRTOOL
library as described in Appendix B, “Overview of QUSRTOOL Library.” The
member source type should be CLP .

Once you have entered the DDS, create the program by typing a 14 (Compile) in
the Opt column next to the program on the Work with Members Using PDM
display.
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Step 3. Running the CL Menu Program (MLGMNUC)

When you get a completion message that the MLGMNUC program has been
compiled, you can run the program. Do this now by typing the command:

CALL MLGMNUC

When the Mailing List Menu is displayed, you can try each of the options. Press
F3 to exit from each option.
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Chapter 13. Creating an RPG Name Search

When the maintenance program is called, the user can access records if the
account number is known. However, identifying the correct account nhumber can
be difficult if the account number is not known.

With a large number of accounts, a good deal of time can be spent looking
through various lists to determine the account number. This chapter solves this
problem by using a search technique. There are a variety of search techniques
which could be used. The one shown in this chapter requires an extra field in
the record and the field must be entered and maintained by the user. More
sophisticated search techniques exist, but are not discussed in this manual.

Overview of Mailing List Name Search

When a record is entered into the file, the MLSRCH field contains the most likely
entry that would be used to find the account. The name field should be entered
as people would like to read their name. For example:

Name Field Search Field
The Johnson Co JOHNSON

Ms. Mary Jonathan JONATHAN

The Jones Co. JONES

Dr. Thomas R. Jasper JASPER
Joseph Jones JONES

Maria Jonesa JONESA
Phillip Jones JONES

If Joseph Jones has changed his address, his record needs to be changed. If he
does not know his account number, the user would request the search function
from the maintenance display. The user can enter any of the leading characters
from the search field.

If a J is entered, then all of the names shown above would appear on the
display. If JO is entered, only 6 of the 7 would appear. If JONES is entered, only
4 of the 7 would appear.

The user should try to enter as many characters as possible to minimize the
number of records that will appear on the display.

The following shows the first display of the maintenance function with the entry
requesting the name search on JONES.
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Maintain Mailing List Master
Action . . . .. ... ... 6 1=Display 2=Change
3=Add 4=Delete
5=Display GE value
6=Name search
Account number . . . . .. .t Numeric 5.0

Search field . . . . . . .. : JONES Char

For Options 1-5, enter an Account number.
For Option 6, enter a Search field.

F3=Exit
- J

The following display would appear if the user selected option 6 (Name search)
and typed JONES for the Search field prompt.

(
Mailing List Name Search Search - JONES
Type options, press Enter.
1=Dsp details  2=Return with Acct Nbr
Opt Search Name St City Address Typ Account
1 JONES Joseph Jones AR Little Rock 3008 Brook St 2 15902
JONES Philip Jones CA San Diego 365 Parkway 9 28903
JONES Samuel Jones  MN Minneapolis 220 4th Ave N 1 10057
JONESA Maria Jonesa PA Philadelphia 559 9th Ave S 5 38724
F3=Exit

The user can now specify a record to work with.

If the user typed a 1 (Dsp details) for the first JONES record, the following display
would appear.
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Subfile Support

Mailing List Name Search
Account number . . . . : 15902
Name . . « .« « « .+ . .t Joseph Jones
Name search . . . . . . : JONES
Address . . . . . . . . : 3008 Brook St
City v v o« v v v v v ot Little Rock
State . ... ....:t AR
Zip code . . . . . . . 44877
Type o v v v o 0w e 2 = Private
F3=Exit

_/

The name search function is written so it can be called from multiple programs.
Therefore, it allows two entries in the selection field. The first supports a simple
display of the record in case the user wants to just display the information or
needs to further identify the record.

The second function is the one that will normally be used in conjunction with the
maintenance program. When the user enters a 2 next to the record desired, the
name search program returns to the maintenance program which displays the
record selected in display mode. The user can then use a function key to access
the same record in change or delete mode.

When the list of records is presented in the name search function, there may be
more records than will fit on one display. Each displays worth of records is
called a page. If this is the case, a plus sign (+) will appear after the last
record and the key to page down will be made active. If the user presses the
key to page down, the next page will be shown. If the second page is displayed,
the user can then use the key to page up to return to the first page. The keys
will be active in either direction as long as there are records to meet the criteria.

In this solution, only a single key field makes up the search field. In a larger
database, you might have to add state or zip code or some other criteria to
assist the user in determining the right record.

When the user enters a 2 to select a record, the user does not have to know or
enter the account number. Accessing the correct record is very critical to any
good database solution and entering account numbers can be a very error-prone
solution.

To provide the display of records, the program will use the system supplied
subfile support. This simplifies programming and provides a good solution for
users.
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The concept of a subfile should be viewed as a set of records that can be seen
one page at a time by the user. The program will select the records it wants
and will write them to the subfile.

It is very typical to have many records to fill a subfile. For example, if the user
requests a search on JO, there may be many pages worth of records that will
satisfy the request. The best performance solution for the program is to fill the
first page and display it. If the user presses the key to page down, the program
regains control and fills the next page. This is a good performing solution
because there are many instances where the user will have seen enough after
seeing the first page. The user may realize that JO is not a meaningful search
criterion or he may actually find the desired record on the first page. Minimizing
the number of database read operations is a key ingredient in achieving good
performance.

The system subfile support can be used to handle the key to page up. If the
second through Nth pages of the subfile are displayed, the user can press the
key to page up and the system will cause the previous page to be displayed.
The system will also handle the key to page down as long as there is another
page. For example, if the key to page down has been pressed twice and the
subfile contains 3 pages, the system will allow the rolldown function to occur and

_ then the rollup function without ever returning to the program. As long as the

system has records to display, it will not return to the program. This system
subfile support makes it easy to produce this type of application which is very
typical of interactive work.

The system performs work for each user interaction even though the program is
not returned to for some of the functions. It costs system overhead to roll up or
down. The response time is normally good, but designing for performance is
always important.

Keyboards do not have roll up or roll down engraved keys. The functions are
normally requested by holding the Shift key and pressing the cursor up or cursor
down keys. Some keyboards have Page Up and Page Down engraved keys.

When either type of request is made, the system receives an indication that is
treated identically. Many system displays are coded to allow rollup or rolldown.
You can specify DDS keywords to allow a return to your program when the keys
are pressed.

The important thing to remember is that the term page up is the equivalent of
rolldown. The following describes this:

Table 13-1. DDS Keywords and Related Function Keys

User Presses:

Keyboard Shift Key and
DDS Keywords Cursor Key To: Engraved Keys
ROLLDOWN (or PAGEUP) Roll down Page Up
ROLLUP (or PAGEDOWN) Roll up Page Down

Some users prefer to follow the Systems Application Architecture (SAA) guide-
lines where F7 is equal to Page down and F8 is equal to Page up. DDS supports
this type of approach also. See the ALTPAGUP and ALTPAGDWN keywords in
the DDS Reference.
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The subfile shown in this application is mostly a display function. Only a single
input field exists to allow options. The data on the display is not changed.

There are other subfile approaches where the user could update some or all of
the data shown. Subfiles offer a significant programmer productivity gain. If you
are going to be coding interactive applications, you will want to become familiar
with the function.

A DDS subfile requires some special keywords that all begin with SFL. Two
formats are required:

* The subfile format is identified by the subfile (SFL) keyword and describes
the fields in the subfile. When you write to the subfile record format,
changes occur within main storage work areas. No change occurs to the
display.

* The subfile control format which is identified by the subfile control (SFLCTL)
keyword. This format controls subfile operations (such as when to display
the subfile) and may also contain fields. In many displays (including this
one) the column headings are placed in the subfile control format. A single
display file can have up to 12 subfiles.

Structure of Name Search Program
The structure of the name search program consists of the following:

e A display file, MLGNAMD, that contains the DDS describing the format of the
display.

e A logical file, MLGNAML, that provides a new access path on the name
search field.

* An RPG program, MLGNAMR, that performs the search.
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Figure 13-1 shows an overview of the name search program.

Select Option 2 Select Option 6
Mailing List Menu Maintain Mailing Mailing List Name
List Master Search
2 >

I
Calls MLGMTNC
I

0S/400

| 2k il i H

i v i

]

; CL Program i

i MLGMTNC ! 0S/400

H H | e e e e e e e e e e e e e AN S S S AL RS S S e e ..
i i i

: v v 5 E

H ) ! . i

' P.hy5|cal RPG Program | ! If option 6, CALL i | RPG Program P.hyslcal
! | File MLGMTNR ! 17| MLGNAMR File

i | MLGMSTP H i MLGMSTP
i H E *

! 5 :

1 H i

i i i Display File

' Display File | | | i | MLGNAMD

1] 1

] MLGMTND !

H i

1

Figure 13-1. Overview of Mailing List Name Search Program MLGNAMR
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Overview of Name Search Logical File

To provide a fast name search, a logical file with an access path must exist on
the name search field. This access path will control the sequence in which the
records are displayed. Therefore, instead of using just a single key on the
search field, multiple keys will be specified in the order of:

Search field
State

City

Name

Description of DDS for Name Search Logical File (MLGNAML)

Figure 13-2 shows the DDS for the MLGNAML logical file. A description of each
line follows the figure.

B R - A SO B SR S T S SO - R S
0001.00 A* MLGNAML - Mailing list name search logical file
0002.00 A R MLGMSTR PFILE (MLGMSTP)
0003.00 A K MLSRCH
0004.00 A K MLSTAT
0005.00 A K MLCITY
0006.00 A K MLNAME

Figure 13-2. DDS Specifications for MLGNAML
Line 1.00: A comment which describes the file.

Line 2.00: The R in position 17 describes the record line. The record name
used (MLGMSTR) is the same as the record format of the physical file. The
PFILE keyword identifies the physical file to be used.

Lines 3.00—6.00: The K in position 17 identifies the fields as key fields. The
keys are named in the sequence desired with the high order first.

Step 1. Entering the DDS and Creating the Name Search Logical File
(MLGNAML)

You should now enter the DDS as shown in Figure 13-2 through PDM. Follow
the same steps you used to create the MLGMSTP physical file in Chapter 5,
“Creating Files” or copy the source from the QUSRTOOL library as described in
Appendix B, “Overview of QUSRTOOL Library.” The member source type
should be LF.

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display.

You need to receive the completion message that the file was successfully
created before you can create the next RPG program.
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Description of DDS for Name Search Display File (MLGNAMD)
The MLGNAMD contains the display formats used to produce the Mailing List
Name Search display. This display file could also have been created using SDA.
See Chapter 14, “Creating a Display Using SDA.” Figure 13-3 shows the DDS
for MLGNAMD. A description of each line follows the figure.

N T L - S N T S VR T S T ST

0001.00 A* MLGNAMD - Mailing 1ist name search - used by MLGNAMR
0002.00 A PRINT

0003.00 A REF (MLGREFP)

0004.00 A R BOTTOM TEXT('Text and messages +
0005.00 A at bottom of display')
0006.00 A N67 21 2'No records exist to +
0007.00 A be displayed'

0008.00 A DSPATR (HI)

0009.00 A 24 2'F3=Exit'

0010.00 A R SFLRCD TEXT('Subfile record')
0011.00 A SFL

0012.00 A SELECT 1 B 7 3VALUES('1* 'r2' ' 9
0013.00 A MLSRCH R 7 6

0014.00 A ABBNAM 13 7 18

0015.00 A MLSTAT R 7 33

0016.00 A ABBCTY 13 7 37

0017.00 A ABBADD 13 7 52

0018.00 A MLTYPE R 7 67

0019.00 A MLACCT R 772

0020.00 A MLNAME R H

0021.00 A MLCITY R H

0022.00 A MLADDR R H

0023.00 A MLZIP R H

0024.00 A R SFLCTL TEXT('Sub file control +
0025.00 A record')

0026.00 A SFLCTL(SFLRCD)

0027.00 A SFLSIZ(100)

0028.00 A SFLPAG(13)

0029.00 A* 67 is on if there is at least one record to display
0030.00 A* 68 is used to clear the subfile

0031.00 A N68 67 SFLDSP

0032.00 A N68 SFLDSPCTL

0033.00 A 68 SFLCLR

0034.00 A OVERLAY

0035.00 A CAO3(93 'Exit')
0036.00 A 71 ROLLUP(98 'Rollup')
0037.00 A 83 SFLEND

0038.00 A SFLNBR 4 OH SFLRCDNBR (CURSOR)
0039.00 A 1 20'Mailing List Name Search'
0040.00 A DSPATR(HI)

0041.00 A 1 60'Search -

0042.00 A SEARCH R +1REFFLD (MLSRCH)

0043.00 A 3 2'Type options, press +

Figure 13-3 (Part 1 of 2). DDS for Display File MLGNAMD
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0044,
0045.
0046.
0047.
0048.
0049.
0050.
0051.
0052.
0053.
.00
0055.
0056.
0057.
0058.
0059.
0060.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0872.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
oo8l.
0082.
0083.
0084.
0085.
0086.

0054

00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

ol S B b i — i - A 2P i e - e i I i e i i i _ i b - i s b A i

R DETAIL

MLACCT

MLNAME

MLSRCH

MLADDR

MLCITY

MLSTAT

MLZIP

MLTYPE

TYPTXT

10

15
24

Enter.'
5'1=Display details'
+3'2=Return with Acct Number'
2'0pt!
DSPATR(HI)
6'Search'
DSPATR(HI)
18'Name'
DSPATR(HI)
33'St!
DSPATR(HI)
37'City!
DSPATR(HI)
52'Address'!
DSPATR(HI)
66'Typ!
DSPATR(HI)
71'Account’
DSPATR(HI)
TEXT ('"MLGMSTP record +
display')
CAB3(93 'Exit')
25'Mailing List Name Search'
DSPATR(HI)
2'Account number . . . . 3!
+3

+3

2'Zip code . . . . . .. H
+3

2'Type « o v o v o H
+3

+]1'=!
+1

2'F3=Exit!

Figure 13-3 (Part 2 of 2). DDS for Display File MLGNAMD

Lines 1.00—3.00: The statements are similar to those described in display files

in previous chapters.

Lines 4.00 and 5.00: The BOTTOM record format describes the format which will
appear on the bottom of the display. It will appear on lines 21 through 24 of the

display.

Lines 6.00—8.00: A constant is conditioned by indicator 67 not being on. This is
the error condition when no records exist to be displayed. The program will set
on indicator 67 as soon as one record exists.
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Line 9.00: Describes a valid function key. Note that this is the constant that the
user sees. The valid function key from a DDS viewpoint is defined in the subfile
control format.

Lines 10.00 and 11.00: The subfile record is defined. The keyword SFL identifies
this. The subfile record will contain the fields that will exist in the subfile.

Line 12.00: The SELECT field is defined as a 1-character both field and accepts
the values 1, 2, or a blank. A blank is allowed in case the user enters a value
and then changes his mind before pressing Enter. The program must be sensi-
tive to a blank being returned.

Lines 13.00—23.00: The fields for the subfile are defined. The line number (7) is
the line of the first subfile record. Most of the fields are defined using the refer-
ence capability (R in position 29). Because the screen is only 80 characters
wide, displaying the full length of the fields would not allow as much data to be
seen. |In general, for this type of display, you will want to present as much infor-
mation as possible for the user to select from. Therefore, the DDS statements
define some abbreviated fields which will contain the first 13 bytes of larger
fields.

Hidden Fields: Some of the fields are hidden (H in position 38). This means
they are known to the subfile, but not to the user. If the user selects one of the
records for a detail display, the program retrieves all of the fields specified in the
subfile record and can display the entire record without re-retrieving from the
database. This would provide a performance gain over re-accessing the record
from the database, but is only practical when the record contains a small
number of fields

Lines 24.00—28.00: The subfile control record is defined. The SFLCTL keyword
identifies this record as the subfile control record and it identifies the record
format (SFLRCD) which is the subfile record.

Subfile Size: The SFLSIZ keyword identifies the size {100) of the subfile.
However, the exact entry is not important. What is important is that it is greater
than the SFLPAG entry (13) which is the number of subfile records which will
appear on a single display (the number on a page). As long as the SFLSIZ value
is greater than SFLPAG, the system will allow the entry of many records (more
than 100) and will handle much of the roll requests. The subfile record was
defined to start on line 7. Since SFLPAG is specified as 13, lines 7 through 19 of
the display will contain the subfile records. You should avoid entering a very
large value for SFLSIZE (such as 9999) because of internal performance consid-
erations.

Lines 31.00—33.00: The SFLDSP keyword describes when the subfile should be
displayed. It should occur when indicator 68 is off and indicator 67 is on. The
program will set indicator 67 on if it writes at least one record to a page of the
subfile. It will set indicator 68 on when the subfile should be cleared.

The subfile control record is displayed when indicator 68 is not on (SFLDSPCTL
keyword). The subfile is cleared when indicator 68 is on (SFLCLR keyword).

Writing to the Subfile Control Record: The program must control what the
subfile should do when it writes to the subfile control record. There are three
conditions to be considered:

13-10  AS/400 Application Development by Example



* The normal condition where the subfile control record and the subfile are
displayed.

* The subfile should be cleared. This means that a new request exists and all
records in the subfile should be deleted before starting the new request.
When this occurs, there should be no output to the display and the SFLCLR
option keyword should be conditioned on.

* If no records exist, the system will consider it an error if you attempt to
display the subfile. To protect against this, indicator 68 will be set when at
least one record is written. If the not 68 condition occurs, neither the subfile
nor the subfile control record will be displayed.

Lines 34.00 and 35.00: The OVERLAY keyword is used because the bottom
record format is written first onto the display and it will be overlaid by the other
formats. If OVERLAY is not specified, the entire display would be deleted and
then the new format written.

The CA03 keyword identifies the standard exit function.

Lines 36.00—37.00: The ROLLUP keyword is conditioned by indicator 71. Only
in the case where the program senses that it has more than one page worth of
records to be displayed will it allow the key to page down to be used. Indicator
98 is returned to the program if ROLLUP is valid and the key to page down is
pressed.

As described earlier, the program will be written to fill one page at a time. If the .
user presses the key to page down, the program will be given control and will fill

..........

The SFLEND function provides the plus sign (+) at the bottom of the subfile if
there are more records to be displayed. Indicator 83 controls this. The plus
symbol will be displayed unless indicator 83 is set on.

A SETOFF keyword is used.

Line 38.00: The SFLRCDNBR keyword provides a variety of functions. It must be
defined as 4 digits with 0 decimals and is normally a hidden field (H in position
38). The field name SFLNBR is used to communicate to the work station support.
It will describe which page of the subfile should be displayed by containing the
record number of a record on a specific page. Normally you want to display the
page that contains the record number of the last record written.

The CURSOR specification describes that the cursor should be placed on the
first input-capable field of the record described by SFLNBR.

If SFLNBR contains a 7, the first page of the subfile would be displayed and the
cursor would be positioned to the first input field on the seventh record. If
SFLNBR contains 15, the second page of the subfile would be displayed (13 per
page according to the SFLPAG specification) and the cursor would be positioned
to the 15th record which would be the second record on the display.

In this application, you would normally want the cursor positioned to the first
record on the display. This would not require the CURSOR entry, but specifying
CURSOR is useful for other functions where you want to control the exact
location.
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Lines 39.00—42.00: This describes the heading of the display. Note that the
user specified search value from the MLGMTNR program is placed on the first
line to inform the user of what he requested.

Lines 43.00—46.00: The constants describe the user actions allowed.
Lines 47.00—62.00: The column headings for the subfile are defined.

Lines 63.00—67.00: The DETAIL format is defined with its heading and valid
function key.

Lines 68.00—85.00: The fields for the detail display and the constants are
described. Note on line 86.00, the field TYPTXT is described as 15 bytes. This is
the text description of the account type codes. The program will translate the
one character code into a meaningful text description.

Line 86.00: The valid function key is described.

Step 2. Entering the DDS and Creating the Name Search Display File
(MLGNAMD)

You should now enter the DDS as shown in Figure 13-3 on page 13-8 through
PDM. Follow the same steps you used to create the MLGMSTP physical file in
Chapter 5, “Creating Files” or copy the source from the QUSRTOOL library as
described in Appendix B, “Overview of QUSRTOOL Library.” The member
source type should be DSPF .

Once you have entered the DDS, create the file by typing a 14 (Compile) in the
Opt column next to the file on the Work with Members Using PDM display.

You need to receive the completion message that the file was successfully
created before you can create the next RPG program.
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Overview of RPG Name Search Program
The MLGNAMR RPG program performs the search.

Description of RPG Specifications for Name Search Program (MLGNAMR)

Now that you have created the MLGNAMD display file and the MLGNAML logical
file, you can create the MLGNAMR RPG program. Figure 13-4 shows the RPG
specifications for the program. A description of each line follows the figure.

0001.
0002.
0003.
0004.
0005.
0006.
0007.
0008.
0009.
0010.
0011.
0012.
0013.
0014.
6015.
0016.
0017.
0018.
0019.
0020.
0021.
0022.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.
0043.
0044.
0045.

Figure 13-4 (Part

00
00
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00
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00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
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00
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00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
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F* MLGNAMR - Mailing list name search

FMLGNAML IF E K DISK
FMLGNAMD CF E WORKSTN
F SFLNBRKSFILE SFLRCD

OO0 mm

TYP 1 10 1 TXT 15 Type of acct

NAM 11 1 Name search
*ENTRY PLIST Parm 1ist
PARM SEARCH Search field
PARM MLACCT Account nbr
PARM PGMEND 1 Pgm end sw

End program if Pgm end switch is set
PGMEND CABNE*BLANK ENDPGM LRLR Not blank
Determine len of the search field (end of non-blank or @ len)

MOVEASEARCH NAM, 1 Move to arr
Z-ADD11 NX 30 Inlz to 11
LOOP TAG Begin loop
SUB 1 NX 20 20 if plus
20 NAM, NX CABEQ*BLANK LOOP If blank
» ADD 1 NX Add 1
Clear out the subfile
Z-ADDO BOTNBR Inlz 1st nbr
SETON 68 SFLCLR indic
WRITESFLCTL Clear SFL
SETOF 68 SFLCLR indic
SETOF 71 Prevnt rolup
Use SEARCH field to set lower 1imit
SEARCH SETLLMLGMSTR Set Tow Imt
Start rollup or first display
ROLLUP TAG ROLLUP tag
Z-ADDBOTNBR SFLNBR Set rcd nbr
Z-ADDO LINCNT 30 Inlz line ct
SETOF 67 Record wrtn
71 is rollup. If rollup was allowed, a DB rcd was already read
71 GOTO WRTSFL Branch ahead
Read a record
RDRCD TAG RDRCD tag
READ MLGMSTR 83 Set low Imt
83 GOTO ENDDB If EOF
Determine if record matches the search field
MOVEAMLSRCH NAM, 1 Move to arr
MOVEA*BLANKS ~ NAM,NX Blank excess
*LIKE DEFN MLSRCH SAVNAM
MOVEANAM, 1 SAVNAM Move to fld
SEARCH CABNESAVNAM ENDDB 8383 If not equal
13 CABEQLINCNT ENDDB 71 If full pag

1 of 3). RPG Specifications for MLGNAMR
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0046

0047.
0048.
0049.
0050.

0051

0052.
0053.
0054.
0055.
0056.
0057.
0058.
0059.
0060.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0085.
0086.
0087.
0088.
0089.
0090.
0091.
0092.
0093.
0094.

0095

.00
00
00
00
00
.00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
.00

C*

*

*

*

*

Write to the subfile record

WRTSFL TAG Write to SFL
SETOF 71 Prevnt rolup
ADD 1 SFLNBR Add to nbr
MOVE *BLANK SELECT Blank select

Move left to shorten field lengths for display

MOVELMLNAME ABBNAM Abbrev name
MOVELMLCITY ABBCTY Abbrev city
MOVELMLADDR ABBADD Abbrev addr
Blank the text for detail display and lookup text descrp
MOVE *BLANKS  TYPTXT Type text
Z-ADD1 X 30 Inlz
MLTYPE LOKUPTYP,TX 20 Lookup eq
20 MOVE TXT,TX TYPTXT If equal
WRITESFLRCD Write SFL
N67 Z-ADDSFLNBR TOPNBR 40 Top'of pg #
SETON 67 Rcd wrtn sws
ADD 1 LINCNT Add line cnt
GOTO RDRCD Loop back
End of data base processing
ENDDB TAG End of file

N67 indicates that no records were written to the sub file

N67

*

DISPLY

Display the subfile

GOTO DISPLY
Z-ADDSFLNBR
Z-ADDTOPNBR

TAG

BOTNBR 40
SFLNBR

Branch ahead
Save bottom
Set to top

Display SFL

00

*

RNl sNeNeNeNeNeNaeNeNeNoNeoNeoNeoNeoNoNoNeNeNoRoNeReNeNe R RS e

Reset BOTTOM indicators and write SFLCTL

MOVE *BLANK SLTRCD 1 Selected rcd

WRITEBOTTOM Write BOTTOM
SETOF 505152Error swtch
EXFMTSFLCTL Dsp subfile

C N67 No rcds wrtn

COR 93 DO CF 3

C Z-ADD*ZEROS MLACCT Set return

C GOTO ENDPGM Goto end

C END No rcds etc

C* If rollup key was pressed, loop back

C 98 GOTO ROLLUP Loop back

C* Do READC for detail display

C READC TAG READC tag

C 