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PURPOSE OF THIS MANUAL

This publication presents a hypothetical mailing list
application that illustrates how you design and
implement application programs on System/38. Various
approaches to the applications are shown, starting with
batch type processing and progressing to interactive
type processing. Because these approaches are
designed to teach you how to use various System/38
functions, they may not be practical for your use and
may vary from the approaches presented in System/38
customer classes.

Note: The chapters should be read in sequence
because the information presented assumes that you
have an understanding of the previous chapters.

ORGANIZATION OF THIS MANUAL

This publication is divided into eleven chapters and three
appendixes:

Chapter 1 gives an overview of this publication,
introduces the mailing list application, and summarizes
the various application approaches described in this
publication.

Chapter 2 introduces basic System/38 functions and
operations that are used or assumed to be available in
subsequent chapters.

Chapter 3 describes an approach that uses diskettes to
enter data for printing mailing labels.

Chapter 4 describes an approach that uses diskettes to
enter data for updating a master file and for printing a
maintenance report as well as mailing labels.

Chapter 5 describes various system functions that are
performed from the work station.

Chapter 6 describes how to use and create libraries and
files on the System/38 and in the application.

Chapter 7 describes an approach to interactively enter
data for the application and then apply those changes in
a batch manner to the master file.

About This Manual

Chapter 8 describes several ways to interactively enter
and maintain data for the application, use multiple
access paths, and selectively display records.

Chapter 9 describes an approach in which the master
file is updated by multiple batches of transactions from
diskettes.

Chapter 10 describes an approach that allows work
station users to enter new batches of transactions while
completed batches are being applied to the master file.

Chapter 11 describes an approach that allows multiple
work station users to apply immediate updates to the

master file without interferring with one another.

Appendix A discusses multiple libraries and shows how
to use them in the application.

Appendix B discusses a series of user-written menus
that could be used in the application.

Appendix C presents an alphabetic list of the field
reference file field names.
CONVENTIONS

Blank lines are occasionally used in the data description
specifications and RPG specifications to improve clarity.

Many of the figures that depict programming
components are presented from a conceptual viewpoint
and are not intended to represent actual implementation.
Some words are printed entirely in uppercase. These
include names of files, libraries, objects, queues,

subsystems, and commands.

He means he or she.

About This Manual v



SUMMARY OF CHANGES CPF {Control Program Facility) Commands and
Functions

The following major changes have been made:

The publication has been reorganized to place the
discussion of each application approach in a separate
chapter.

An illustrated summary of the various application
approaches described in the publication has been
added (Chapter 1).

All examples of the source entry utility, data file
utility, and query utility have been updated (Chapters
5, 7, and 8).

An example of using the screen design aid has been
added (Chapter 8).

Because of these extensive changes, the publication
should be reviewed in its entirety.

WHAT YOU SHOULD KNOW

Before reading this publication, you should:

Be able to write application programs using RPG.

Read the IBM System/38 Introduction, GC21-7728,
and IBM System/38 Control Program Facility
Concepts Manual, GC21-7729, or have an equivalent
level of knowledge (including System /38
terminology).

IF YOU NEED MORE INFORMATION

The following manuals contain additional information on
the functions and procedures described in this
publication, and help you determine where to look for
that information.

vi

IBM System/38 Control Program Facility
Programmer's Guide, SC21-7730

— Creating control language programs
— Using program variables

—~ Invoking programs

— Using data base files in programs

— Access paths

— Using DDS to describe files

— Creating a physical file

— Creating a logical file

— Creating a field reference file

— Creating a source file

— Creating a display file

— Overriding files

— Copying files

— Using data base logging in recovery
— Creating user profiles

— Saving/restoring objects and libraries

IBM System/38 Control Language Reference Manual,

SC21-7731

— Control language syntax and syntax diagrams

— Details on all parameters of control language
commands

IBM System/38 Control Program Facility Reference
Manual—Data Description Specifications, SC21-7806
— Referencing previously defined fields

— Specifying record formats

— Specifying key fields

— Specifying select/omit fields

— Specifying DDS keywords

IBM System/38 Programmer’'s/User's Work Station
Guide, SC21-7744

— Signing on and off a work station

— Interacting with displays

— Using command entry and prompt facilities

— Using the programmer menu

— Using the program call menu

— Handling messages from a work station

3



« IBM System/38 Operator's Guide, SC21-7735
— Starting the system
— Using the system operator menu
— Submitting batch jobs through spooling
— Submitting batch jobs from work stations
— Handling readers and writers
— Handling job queues and output queues
— Handling spooled output files
— Saving/restoring objects, libraries, and the system
(procedures)

« IBM System/38 Problem Determination Guide,
SC21-7876
— Procedures for resolving problems with jobs or the
system
— Recovering from an abnormal termination

IBM System/38 Guide to Program Product Installation
and Device Configuration, GC21-7775

— Installing CPF

— lInstalling languages and utilities

Languages and Utilities

« IBM System/38 RPG Ill Reference Manual and
Programmer’s Guide, SC21-7725
— Coding RPG specifications
— Considerations in specifying file descriptions
— Using RPG indicators
— Using operation codes
— Using the CALL/RETRN function
— Application design
— Creating and executing RPG programs

« IBM System/38 Data File Utility Reference Manual
and User's Guide, SC21-7714

Using DFU displays to create or change an

application

Executing an application using the execution menu

Executing an application by entering a command

Managing existing applications

« IBM System/38 Query Utility Reference Manual and
User’'s Guide, SC21-7724
— Using query displays to create or change a query
application
— Executing a query
— Considerations in query design
— Managing existing applications

« IBM System/38 Screen Design Aid Reference Manual
and User's Guide, SC21-7755
— Using SDA displays to create a menu
— Using SDA displays to create a display record
format
— Using SDA displays to test an existing display
record format

« IBM System/38 Source Entry Utility Reference Manual
and User's Guide, SC21-7722
— Using SEU displays to enter and change source
— Using line commands on the edit display
Content and Use of System/38 Publications
« IBM System/38 Guide to Publications, GC21-7726
— Contents of System/38 publications
~ Reading sequences for System/38 publications
« IBM System/38 Glossary and Master Index,
GC21-7727
— Index entries from frequently used System/38
publications
— Glossary of terms used in System/38 publications
OTHER MATERIALS USED
The following materials are used in this publication:
« IBM System/38 Keyboard Template, GX21-7756
« IBM Data Description Specifications, GX21-7754

« IBM RPG Control and File Description Specifications,
GX21-9092

« IBM RPG Extension and Line Counter Specifications,
GX21-9091

« IBM RPG Calculation Specifications, GX21-9093
« IBM RPG Input Specifications, GX21-9094
« [IBM RPG Output Specifications, GX21-9090

« IBM Data Description Specifications Debugging
Template, GX21-7717

« IBM Printer /Display Layout, GX21-9174
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Chapter 1. Introduction

OVERVIEW OF PUBLICATION

This publication presents various design approaches to an application to help
you understand designing and implementing application programs on
System/38. A mailing list application is used because it is simple in concept
and yet it contains many of the basic requirements of any application.

This chapter introduces the mailing list application and summarizes various
design approches to implementing the application. These various approaches
and the functions used in them are described in subsequent chapters of this
publication.

The discussion in each subsequent chapter assumes a knowledge of the
previous chapter. Therefore, the chapters should be read in sequence.
System /38 functions are introduced as they are needed for a particular
application approach. Some chapters are devoted entirely to a discussion of
functions to be used in subsequent chapters.

The best way to use this publication is to try the approaches on your system

with your data (see the additional details under Summary of Application
Approaches later in this chapter).
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MAILING LIST APPLICATION

This mailing list application allows you to create and maintain a mailing list file
(called a master file), and to print mailing labels from the file.

Characteristics

Each mailing list record in the master file has the following format:

Mailing List Record

Length Position | Decimal

Field Description | Field Name |(characters) | Range Positions | Field Type
Account number |ACTNUM 5 1-5 0] Numeric
Type of account |ACTTYP 1 6 0 Numeric
Name NAME 18 7-24 Character
Address ADDR 18 2542 Character
City CITY 18 43-60 Character
State STATE 2 61-62 Character
Zip Code ZIP 5 63-67 0] Numeric

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

ACTTYP Field

Value

Meaning

o o A~ W N

Business
Government
Organization
School
Private

| Other

A typical mailing list record might look like this:

ACTNUM

ACTTYP NAME

ADDR

CITY

STATE 2ZIP

10522

3

JJ 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 (maintenance of the file).
« The data is printed in various sequences.

« There can be multiple work station users.

» Backup of files and programs must be considered.

Introduction  1-3
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Naming Rules and Conventions

General

System /38 requires you to assign names to libraries, programs, and files. In
addition to naming rules established for System/38, 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 System/38 naming rules to remember are:

+ Objects of the same type within a specific library must have unique names.

» Members of a specific data base 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 lll requires that all file, record, and field names be unique within a
program.

For more naming rules, refer to the Control Language Reference Manual and the
RPG Il Reference Manual and Programmer's Guide.



For the Mailing List Example
In this mailing list example, the following naming conventions are used:
« Object names begin with MLG for mailing (such as MLG310).

« 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
MLGTRNL1).

« Program names are 6 or 7 characters; the first 3 are MLG, the second 3 are
digits, and the seventh, if present, is C for control language (CL) programs,
U for DFU programs, and Q for Query programs. The digits designate the
program type as follows:

000-029 Initial menu

030-099 Logical function menu
100-199 Data entry

200-299  Inquiry

300-399 Maintenance

400-499 Update

500-699 Basic analysis

700-899 Monthly/yearly analysis
900-999 One-time program

RPG Il program names are 6 characters (such as MLG105). CL, DFU, and
Query program names are each 7 characters (such as MLG0O35C, MLG315U,
and MLG910Q respectively).

« Display file names are the name of the program with which they are
associated plus D (such as MLG105D or MLGO35CD).
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System Requirements

The application requires that you have any model of the System/38 plus the
following:

IBM 5211, 3262, or 3203 Printer
IBM 5251 Display Station Model 11 or 12, or equivalent

Offline device (such as an IBM 5280 Distributed Data System) to create files
on diskettes

Program products:

— Control Program Facility (Program 5714-SS1)

— RPG Il (Program 5714-RG1)

— Interactive Data Base Utilities (Program 5714-UT1)

Disk storage sufficient for:

The machine product

The program product

Objects created for the application
Data required for the files

For information on describing the devices to the system and installing the
program products, refer to the Guide to Program Product Installation and Device
Configuration.
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Additional Considerations

For the examples in this publication, programs are often simplified by using the
system defaults for file and library names, queues, and system functions. For
an explanation of the defaults, refer to the appropriate command in the Control
Language Reference Manual.
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SUMMARY OF APPLICATION APPROACHES

Each application approach in this publication provides a different example of
how to use a combination of System/38 functions to implement the mailing
list application. The examples begin with a simple batch approach that uses a
basic set of System/38 functions and progress to sophisticated batch and
interactive approaches that use most of the System/38 functions. Each new
approach builds on the previous approaches.

You can use these approaches as an effective learning tool by actually
following through the steps of creating the example files and programs on your
system. You can also observe the results of the application approaches by
executing them on your system, using actual or sample data (names,
addresses, account numbers, and so on) of your own.

The approaches in Chapters 3 and 4 require an offline device, such as the
5280 Distributed Data System, to enter the instructions and data on diskette.
If such an offline device is not readily available, you may want to start at
Chapter 5; however, Chapters 2 through 4 should be read first because they
introduce concepts used in later chapters. The procedures and approaches
described in Chapters 5 through 8 can all be done at a work station.

Chapters 9 through 11 describe approaches that use advanced techniques.
You can also execute these approaches on your system if you choose. To
execute the approach in Chapter 9, you will need an offline device to enter the
data on diskettes. The approaches in Chapters 10 and 11 are executed at a
work station.

The following summarizes the approaches and how they relate.



Simple Batch Input (Chapter 3)

In this first approach, master records (names and addresses) are keyed onto
diskette at an offline device. These master records are then read from diskette
into the system, and an RPG lll label printing program prints the records as
mailing labels.

Call Label Printing Program
Narmes and Addresses

Printing
Program

Mailing
Labels

Chapter 2 describes the basic system functions that are used in this approach.
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Batch Input and Batch Maintenance {Chapter 4)

This approach is an extension of the previous approach (Chapter 3). Instead of J
being read from diskette, the master records are stored in the system in a data

base master file. Transaction records for updating the master file are keyed

onto diskettes at an offline device. These transaction records are then read

from diskette, and an RPG Il maintenance program updates the master file

with the transaction records. The maintenance program also produces a report

of changes to the master file.

Call Maintenance Program

L

NN

Transactions

Maintenance
Program m Report of
Report of Changes Changes

w To Printer
Update .




After the master file has been updated, an RPG |il mailing list program
produces a mailing list from the updated master records.

File Mailing

Mailing List

List
Program

Mailing List

v To
Printer

The RPG 1l programs and the master file are created from source that is read
from diskette.
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Interactive Input and Batch Maintenance (Chapter 7)

In the previous approach (Chapter 4), transactions to update a master file were
read from diskette. In this approach, a work station user enters transactions
interactively through a data file utility (DFU) application. The entered
transactions are stored temporarily in a data base transaction file.

DFU
Application

NN

Transactions

Trans-
action

Transactions File




An RPG Il maintenance program then applies the transaction records from the
transaction file to the master records in the data base master file.

File .
Maintenance

Program

Trans- b
action .
c Transacwksp

AT

Call Maintenance
Program

The maintenance program also produces a report of changes.

The DFU application, the RPG program, and the data base files are all created
from a work station in this approach. The discussion of this approach assumes
that you have previously read Chapters 5 and 6, which describe how to use the
programmer menu and the source entry utility (SEU) to create files, libraries,
and programs.

Introduction



Interactive Input and Interactive Maintenance (Chapter 8)

Mailing List

In the previous approach (Chapter 7), a work station user interactively entered
transactions into a transaction file, and the batch of transactions was then
applied to the master file by a maintenance program. This approach allows
multiple work station users to interactively update the master file itself through
a DFU application.

DFU
Application

S
N &Updatek
N N

/ 7/
/7
Clerk Menu,l /

Option 12
Option 2
Option 90




Several ways of calling the DFU application for this approach are described:

« A work station user enters the control language command that directly calls
the application.

« A work station user calls a control language program by entering the
program name on a general user menu (the program call menu). The
program then calls the DFU application.

« At sign-on, a work station user receives a specialized menu that is provided
by a control language program and an associated display file. When the
user selects a specific option on the menu, the control language program
calls the DFU application.

Also included in this approach are two methods of making an inquiry into the
master file:

« Using a DFU application that examines specific fields of the master file
through a separate access path.

« Using a query application that produces a report on specific fields of the
master file.

Introduction 1-15



Batch Maintenance of Multiple Diskette Batches (Chapter 9)

This approach extends the approach of Chapter 4 so that transactions on
multiple diskettes can be handled in a single operation.

Batches of transactions are keyed onto diskettes at one or more offline
devices. A control language program sequentially copies the data from each
diskette into a data base file, and the resulting sequential arrangement of data
in the file creates an input stream of batch jobs. The program then starts a
spooling reader to read the input stream from the data base file. When each
batch job in the input stream is executed, an RPG Il maintenance program is
called to apply the transaction records to a data base master file.



'.rransactions

B Diskette Data

Job

O :

[ ]
‘ - Transactions

Diskette
Copy
Program

N

N

Call Copy
Program

// Job
Call Maintenance Program

L]
Transactions
K_/
L]

N

Transactions

Maintenance
Program

Update
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Batch Maintenance of Multiple Work Station Entries (Chapter 10)

In Chapter 7, a work station user entered transactions into a transaction file,
and a maintenance program then applied the transactions to a master file. Only
one work station user could enter transactions at a time. The approach in this
chapter allows one or more work station users to enter new batches of
transactions at the same time that completed batches are being processed.

An RPG Il program and an associated display file provide the displays on
which the work station users enter individual batches of transactions. The
displays are formatted so that each work station user entering transactions
provides a batch number (which identifies the batch) and indicates when the
batch is complete. Header records that identify the batches of transactions and
their status are stored in a batch header file. The transaction records being
entered are stored in a transaction file. A logical file provides access to both
the header information and the transaction records.

Transaction
Entry

Program Batch ID/Status

NN

N

Header
File

\

Transactions

Trans-
action
File

11
Transaction Batch
I ¥ §

Transa(‘:t_ion Batch




This approach assumes that a maintenance program similar to that in Chapter
7 will be used to apply the transaction records to the master file. Only batches
whose header record indicates a status of complete are applied to the master

file.

Header
File
Batch Complete

Trans-
action N

File

Transactions

\ Program

Maintenance

N

Call Maintenance

Prog;a’m4

%datg‘

4/

Introduction
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Interactive Maintenance from Multiple Work Stations (Chapter 11)

This approach is a more sophisticated version of the interactive maintenance
approach in Chapter 8. Multiple work station users can:

« Add records to the master file.

« Change records in the master file.

« Delete records from the master file.
« Display records in the master file.

These functions are provided through an RPG Ill program and an associated
display file.



N

Display/
Update
Program

Display/

Update ~) .

The RPG Il display/update program also produces a report of changes.
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Chapter 2. Basic Functions and Operations

OVERVIEW

This chapter introduces some basic System/38 functions and operations that
are used or assumed in the application approaches. Topics discussed include:

« Basic functions

— Interactive and batch jobs

— Input/output spooling

— Subsystems

— User profiles and passwords
« System installation

» Preparing for daily operations

« General recovery considerations

Basic Functions and Operations 2-1



BASIC FUNCTIONS

System/38 can support a range of environments from one consisting almost
entirely of batch processing to one that makes extensive use of interactive
processing through work station applications. System/38 allows you to select
and combine techniques from various approaches. The basic functions of
System/38 to be used in the following chapters are introduced here. More
detailed discussions of these concepts are in the CPF Concepts Manual.

Interactive Jobs

An interactive job is a job in which the processing actions are performed in
response to input provided by a work station user. During the job, a dialog
exists between the user and the system.

An interactive job starts when you enter your password at the work station or
system console and ends when you sign off. Commands or application

functions can be entered during an interactive job. Menus, prompts, and
messages can assist you in interactively responding to the System/38.

Sign Off

Interactive Job -—""

- -
PROGRANIER MEM) -

— "
Enter passuord to sign on:
- )

ante ot
15« wo Poo

GLY 4002 RLC
90 2 1 rey
[CRLFt

Sign On



Batch Jobs

A batch job is a group of processing actions submitted as a predefined series
of actions, such as commands, to be performed without a dialog between the
user and the system.

A batch job is first placed on a job queue and then selected for execution by
the CPF. One method of placing jobs on a job queue is spooling.

Job Queue

Job Input Spooling Processor

Job 1
Job 2 Jobin

Execution
l Job 3
Batch Job
Instructiong
™~ // JCB
\(ALL KLGS2C
// DATA  FILE(INPUT)
10CC12J0E SMITH 123 44TR ST, NEW YORK NY12345
123453B0B JONES 451 99TH AVE. NEW YORK NY 12346
100025TOM JOHNSON 12 EAST AVE DES MOINES 1445578 Data to be Processed
112339RALPH MILLER L79 HEST CENTER MILWAUKEE wS67890
100153€ED ROBERTS 345 N QIVISION CRICAGO IL65656
/ ENDJOB
Spooling

System/38 provides both input spooling and output spooling. Input spooling
takes the information from an input device and places jobs on an input job
queue. Output spooling allows programs to write to a spooled output file
rather than directly to an output device. This spooled output file is placed on
an output queue and written to an output device at a later time.

For input spooling, a CPF program called a reader transfers jobs from an input
device to a job queue. The jobs read by the reader are an input stream. An
input stream is a group of records submitted as batch input that contains
control language (CL) commands for one or more jobs and, optionally, the data
records of one or more inline data files. An inline data file is a data file
included with a job when the job is read from an input device by a reader
program.

All printed output is normally spooled. Spooling can allow multiple print jobs to
execute simuitaneously even if all of the jobs use the same printer. A CPF
program, called a writer, transfers spooled output files from an output queue to
an output device, such as a printer.

Basic Functions and Operations

2-3



2-4

Job Queues

Batch jobs submitted to the system for processing are placed on a job queue,
which is an ordered list of jobs in storage waiting to be executed. A typical
way to place jobs on the queue is to have the system operator start a reader,
such as a diskette reader. The default job queue for a start reader command is
QBATCH. As shown in the following illustration, each job on a diskette file
becomes a separate entity on a job queue. Inline data, if present, is stored in
spooled inline data files, which are created automatically by the spooling
function. Jobs are selected from the job queue for execution and, after
execution, the associated spooled input files are automatically deleted.

When Reader Program is Executing

Reader

Job Queue

LN
1

Input
Spooling

Jab 1

Job 2

/1 J0B JOB1
CL Commands
Inline Data

1] 108 JOB2
CL Commands
Inling Data

At Some Later Time

Processar

Job in
Execution




Printed Output
The several types of System/38 printed output include the following:
« QOutput from a printer file in an RPG |ll application program

« Qutput from a system function, such as the source listing of the RPG 1lI
compiler

« OQutput from CPF, such as the job log, which lists commands executed as
part of the job and the associated system responses

Printed output is directed to a printer device file, which connects the program
to a spooled output file. The spooled output file derives its name and attributes
from the device file. A spooled output file contains output records that are
waiting to be printed. For each spooled output file, an entry is placed on an
output queue.

For this application example, the default printer device file and the default
output queue are IBM-supplied and both are named QPRINT.

The spooled output files are stored until printed. After being printed, the files
are automatically deleted.

At Soma Later Time

1
1
When Readaer Program is Executing When Print Program is Executing Ao Gusue i
Writer
Reader Job Quaus {Processor inter Filg ! !
1
Job § Output
‘ —N (nput 3 Prini Program QPRINT Quiput Spooling
-1 Spooling o for Job 1
I
(Spooted
Outpun Files]

{1308 108!

Labels
from Job ¥
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Subsystems

Subsystems provide an operating environment for work performed within them.
A job must be assigned to an active subsystem before any processing for the
job can take place. A group of jobs that have common characteristics can be
controlled independently of other jobs if the jobs are assigned to the same
subsystem. All subsystems have the same basic capabilities, but they may be
defined to operate on a specific type of work. Four of the IBM-supplied
subsystems, shown on the following page, are used in the application
approaches in this publication. These subsystems are as follows:

QSPL is for both input and output spooling operations and is usually started
by the system operator. The system operator must also start readers and
writers that operate in this subsystem.

QBATCH is for batch operations and is usually started by the system
operator. The job queue on which jobs are to be placed for processing in
this subsystem is also named QBATCH.

QCTL is for interactive work and is the controlling subsystem. It is started
automatically when the system is powered on. When only QCTL has been
started, the system console is the only device that you can use.

QINTER is for interactive work and is usually started by the system
operator. Normally, work stations such as the 5250 series of display
stations are used with this subsystem.



The illustration shown here is a simplification of subsystem usage. Although
not shown in this illustration, interactive jobs can also place jobs on a job
queue and place output files on an output queue.

Job 1
Job 2
yrd SUBSYSTEMS
QSPL QBATCH QCTL QINTER
Job Queue
Reader ',
'\ Batch
/ Job
Interactive Interactive
Job Job
Output Queue
Print A
File
Writer

Y

System operator enters Work Station
commands such as User

Start Subsystem

Start Diskette Reader

Start Printer Writer

Basic Functions and Operations 2-7



2-8

User Profiles and Passwords

System/38 supports various security functions to help protect the system
against improper use. These functions are based on user profiles and
passwords. A user profile is an object that represents a particular user or group
of users to the CPF and identifies which objects and commands the user is
authorized to use. CPF is shipped with several IBM-supplied user profiles,
each of which has a password. A password is a name that a system user
enters at the console or a work station to identify himself to the system.

The basic user profiles that are shipped with CPF and used in this publication
are listed below:

User Profile
System User Name Password
Programmer QPGMR PGMR
System Operator QSYSOPR SYSOPR
Work Station User QUSER USER
Security Officer QSECOFR SECOFR

Many users can operate under the same user profile. In addition to the user
profiles listed above, the security officer can create user profiles for individuals
or departments to allow better control.

The IBM-supplied profiles {including the passwords) can be modified and new
profiles can be added by using the System/38 security functions. An example
of adding a new profile is given in Chapter 8 under Using a User Profile and an
Application-Oriented Menu.



INSTALLING YOUR SYSTEM

To use System/38, you must install the program products and describe the
hardware configuration to the system. The procedure to do this is given in the
Guide to Program Product Installation and Device Configuration.

System /38 offers a variety of options for specializing your system. For the
mailing list application in this publication, none of these options are selected;
only the basic requirements as described in the Guide to Program Product
Installation and Device Configuration are selected.

PREPARING FOR DAILY OPERATIONS

The application approaches discussed in this publication assume that you or
your system operator have prepared the system for daily operations. The
procedures involved are briefly discussed here. For a complete discussion of
these procedures, refer to the System/38 Operator’s Guide.

The system is powered on from the operator/service panel. Powering on
causes the CPF start-up process to begin. The sign-on display appears first
on the system console screen. The cursor is automatically positioned for you
to enter a password:

4 )
Enter password to sign on:

Note that 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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Normally, the system operator's password, SYSOPR, is entered. Next, the start
control program facility prompt appears:

r )
START CONTROL PROGRAM FACILITY PROMPT
Enter the following: o
System date (MDY): 11 717 7 80
System time: 00 : 00 : 00: e
Job queues (¥KEEP %CLEAR): ¥KEEP
Output queues (¥KEEP %*CLEAR): *KEEP
Incomplete job logs (¥KEEP ¥CLEAR): XKEEP
Configuration menu (*NO ¥YES): *NO
Data base recovery watt
(%¥NO *YES): #NO
Last termination was NORMAL
\ P

@ Verify that this is the current date.

e Enter the current time.

The system uses the defaults unless you change them. Normally, you just
verify the date and enter the current time.

During the CPF start-up, the QSYSGQOPR (system operator message queue)
display may appear one or more times on the system console screen to show
messages regarding the status of the system and system equipment.



If the system operator password was entered on the sign-on prompt, as in this
application example, the system operator menu is displayed when the CPF
start-up process is completed. The menu allows you to perform various
operations by selecting one of the options listed on it. In this application
example, you select the option that allows you to execute a command.

Because you will need to use the QBATCH subsystem, you enter the Start
Subsystem (STRSBS) command:

r
SYSTEM OPERATOR MENU
Select one of the following:
1. DSPJOBQ (jobq) 7. STRPRTHTR device,outq
2. DSPOUTQ (outq) 8. CNLWTR writer
3. SNDMSG tomsgq,(type),msg 9. STRDKTRDR device,label
4. CALL -progeam- 10. CNLRDR reader .
B Eiequt-pc0mmapd 90, SIGNOFF (#NOLIST %LIST)

8. 'SBMJOB tjobY)(jobd),(emd)
“--Optioni 5_ o FParms:

Msg or'cmd; strsbs sbsd(gbatch) G
Log requests: #YES CF3-Command entry CF4-Prompt (5 only)
CF6-DSPMSG QSYSOPR  CF7-DSPSBS CFB8-DSPSYS

. )

o Specify option 5 to execute a command.

@ Enter the command here.

Note that the alphabetic characters you enter appear as lowercase because the
keyboard is normally in lower shift. The system will accept either uppercase or
lowercase for most command functions.

Other subsystems you will need to use are QSPL and QINTER. When the
system operator menu is displayed again with the option field blank, you use

option 5 again to separately enter the following commands:

strsbs sbsdigspl)
strsbs sbsd(ginter)
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A printer writer also needs to be started to the device QSYSPRT from the
output queue QPRINT. You enter the Start Printer Writer (STRPRTWTR)
command by selecting option 7:

( )

SYSTEM OPERATOR MENU
Select one of the follouwing:

1. DSPJOBQ (jobq) 7. STRPRTWTIR device,outq
2. DSPOUTQ (outq) 8. CNLWTR writer
3. SNDHSG tomsgq,(type),msg 9. STRDKTRDR device,label
4. CALL program 10. CNLRDR reader
5. Execute command 90. SIGNOFF (%NOLIST *LIST)
6. SBMJOB (job),(jobd)y(cmd)
Option: 7. Parms: gsysprt: o gprint e
Msg or cmd:
Log requests: *YES CF3-Command entry CF4-Prompt (5 only)
CF6-DSPMSG QSYSOPR  CF?7-DSPSBS CF8-DSPSYS
. J

o Specify here the name of the device on which the output is to be printed. This
device name is also used as the name of the writer.

©  Specify here the name of the output queue from which the output is to be printed.

Now your system is ready for the approaches described in this publication.

During the day, you may want to check on the status of a particular job or a
spooled output file from a job. The commands and displays you can use to
determine the status of jobs and spooled output files, or to change their status,
are described in detail in the System/38 Operator’s Guide. If you have a
problem with the operation of the system, you may want to refer to the
System /38 Problem Determination Guide.

When your system is ready to be powered down at the end of the day, select
option 5 on the system operator menu and enter the Power Down System
(PWRDWNSYS) command. This will properly terminate the system and turn
off the power.



("(

GENERAL RECOVERY CONSIDERATIONS

Recovery must be considered in any application design. There are many
different recovery situations; however, these situations can generally be
categorized as follows:

» Incorrect data is usually caused by human error, such as entering data
incorrectly, not executing a program when it should be, or using a program
that contains an error. These error situations are common and normally
corrected by obvious solutions, such as reentering correct data, executing a
program, or correcting a program.

» System failure can occur for various reasons, such as electrical power
interruptions, and requires restarting the system. In most system failures,
data on auxiliary storage remains usable. Data which is in main storage at
the time of the failure will be lost. To avoid losing updates to data base
files, the FRCRATIO parameter may be specified on the Create Physical File,
Create Source Physical File, Create Logical File, and Override with Data
Base File commands; however, there is some performance degradation
when a value is specified for FRCRATIO. System/38 has some built-in
recovery functions which, for example, properly close files and ensure that
the data for the file is in auxiliary storage. To recover from a system failure,
you must either restart or reprocess what was happening when your system
failed. If a system failure occurs when you are not executing an application
{such as when no programs are executing), no recovery is normally needed.

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

The basic System/38 recovery support is the Save/Restore functions, which
allow you to save backup versions of current objects on diskette or tape and to
restore these objects as needed. Backup is essential to any application
approach. How often you save your objects and which objects you choose to
save varies with the application. There is no general recovery approach that is
best for all applications. You should consider various trade-offs (such as the
cost to frequently save objects versus reprocessing time) and risks {such as the
probability of power interruption and fire) when developing your recovery plan.

There are comments on recovery throughout the remainder of this publication.

These comments are not intended to be complete approaches to a recovery
situation, nor are they the only approach to a particular recovery situation.
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OVERVIEW

Chapter 3. Simple Batch Input

In this first approach to the mailing list application:

« An input stream consisting of job instructions (CL commands) and data
(master records) is entered on diskette at an offline device.

« The input stream is read from diskette and placed in system storage. An
inline data file is created to store the master records.

« A CALL command within the job instructions invokes an RPG |lI label

printing program.

« The program reads the inline data file containing the master records and

prints the master records as mailing labels.

The label printing program used in this approach is also created from an input
stream that is read into the system from diskette.

Commands

.
Call MLG520
.

Label Printing
Program

MLG520

Inline Data

Master Records
(names and
addresses)

INPUT

QPRINT

The records are printed in the same sequence as they are read. The master

records are not stored or updated on the System/38 in this approach. This

approach is used to introduce and illustrate some System/38 functions, even
though it may not meet the needs of many installations.

Simple Batch Input

3-1



LABEL PRINTING PROGRAM

An RPG Il label printing program named MLG520 is used to read the records
from the inline data file, INPUT, and print a mailing label for each record using
the printer device file, QPRINT. The program can execute with either spooled
or nonspooled input or output data. Generally, the program is not aware of
where the input data comes from or where the output data is placed. The
program specifies the files INPUT and QPRINT so that:

= An input file (INPUT) will normaily come from an inline spooled data file
(identified by the // DATA statement in the input stream).

+ Output is normally written to a spooled output file (QPRINT), which is
placed on the QPRINT output queue for later writing to a device.

Specifications for the Label Printing Program

The MLG520 program uses the RPG program cycle to read and print mailing
list records.

The control and file description specifications for MLG520 are shown in Figure
3-1.

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX219092 UM 050°
Priated m U.S.A,
Lot atngist Butesss Machines Corpomanion B , e e
o - ’ G ] T Cardt Etectio Numbser Prows 778 19 80
Proigiam Keying v aphiC " rogram 1
— Pare| |4]® weavneavon ML G |8
lastruction ~ eatilication
| e prammer Date Key ‘
Control Specifications
For the validl enti.es tor asystem, celes 10 the RPG reterence manoar for that system
; sl | ]
< . 8% s [ ]2
2 Number |£ HEBESEHEE = 5 3
e _ ol Z| & B T 2 =
sweto |3|5[ S0 ‘% s [E] [otpm |2 Regesved HEHER BN I s |ZE|-|E
HIR £ HFEMEENMNE & ¥l2]5)|2
Lo | B[Comere | 3] 5 Exccute o |7 g z|ile Posiions | N HEBRHENEE A HE alz
i il HIERHEEEE i B AREHEAREEE M RE
[k HAMMEHH d HEE B HENEHEBE £ S|m| 2| 8|5
: HE A RHEHHH E R HEE K E R PR ME
. n 1 1y
4 a4 5|62 8 9fwfufrrazad|is|re 17)1g| 19| 20| 21]22[ %3 24 25 (26 7‘)VJ(| 137 33 34 35 36(37]|38 19(40|a1[47|ag(ad[a5(a6 (47 [48[49 w5 ')7‘5 54 sl onln |98 5% 60 h‘ll!) ['E] ‘(H 'l ‘#GTUIIPK‘VIL‘.W‘W'/I ,[/.A
- B ‘
o[ W[ T | Ll | | L L,
File Description Specifications
For 1he vahd ebtaes tor a system, (cles to the BPG ruference Manual (04 1hat system
File Type Mode of Pracessing Fute Adction fUnorden «§
Extent Exit N t Track
Lengih of Key Ficld o - umber vt Tracks
File Designation of Recond Addes Frold f‘ for DAM lor Cytinder Overtlow
1 Z
End ol File Record Address Type | o Symbotic i Name of Numihe ol Extents
v - 1 E it
Filename Sequence Type of File E Device Device H Label Ex Tasire
o Ressnrd
File Format ™ Organization or cl . . il
£ . 5 Addiuonal Area ‘z - Storuge Inilex -
Line ¢ 3 @ ki Condtion
¢ 2| Block Aecord x || Overtiow indicator| 2 Condn
alr z X s )
2 Sla| | |3 e | wean || |S[Sl [EyEeE|z pST——— | e
A HEIR A B <|= Location 2 2
2 2|8 |l External Recard Name x Option tawy P4 x
23 24 25 26 27 28 29 30 131 32 13 34 15 36 37 38[39]|40 4l 32 43 44 45 46 (a7 d8 49 50 b1 52 53] 54 55 56 5! 8 59 [60 61 62 bd 64 65 (66| 6! 68 63| w11 2] rs /4]
3 4 S5|6]|7 8 9 10W l]lJIIﬁ 15)16(r7[18]13 20 71 22 23 ] - : e ‘ T = : 7 “' 4 e ‘ T : : |‘
of2| |F [ | | b [ l
r 1 i CLT o e st Ol O |'it"'—"1 [ {160 T | \
| |
ola Fl" L ‘L_ J! ] NT 1o PIROIQRA Jhl = T " | 'y I by ‘ : i bl } | I
et e e T T T e T AR R ane o S AN
| | l i} | i | | {
ols | |
FILNIPDIT ‘P = |" | | t__&lﬁ o T’ LR iy ¢ l T A - i |
| h
ole[ |7 Fl | 5 | P NIl LY e Ll
g T o | 1 T 'F 1T | l‘T LT "’T TT T ! | . T i | '
of7| |[F | L L Emed M| | | | | I ELD i i

Figure 3-1. Control and File Description Specifications for MLG520 Label Printing Program
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No entries are required in the control specifications. RPG Il will default to
standard values.

In the file description specifications, the first three lines are comments {* in
position 7 designates a comment). The text in the second comment line
identifies the source to the programmer.

The file names (positions 7 through 14) are the names of device files, data
base files, or inline data files that are defined in the system. INPUT is the
name of an inline data file, which is the master file. The diskette record length
is specified as 128 bytes, which is the length of the basic data exchange
format on diskette. QPRINT is the name of an IBM-supplied printer device file.
Each spooled output file produced by the MLG520 program derives its name
and attributes from this QPRINT device file.

The device names (positions 40 through 46) are used by the RPG IIl compiler
to determine the valid language functions that can be specified for the file. The
device names do not determine which device will be used. For example, the
device name SEQ specifies a sequential device. This means the file is read or
written without special device characteristics, such as space, skip, CHAIN, or
SETLL. The device name PRINTER specifies a printing device, and entries for
space or skip are valid.

The input specifications, shown in Figure 3-2, define the input fields for INPUT
and identify the input record with indicator 01. The characters AA in positions
15 and 16 specify that the program is not to check the sequence of input

records.
IEM RPG INPUT SPECIFICATIONS Gxa1.%ee UMoso"
¥ Internatonsl Bunness Machines Corporstion - Printed in US.A.
75 76 77 78 79 80
Program Keying Graphic Card Electro Number Program
Programmer Date Imtruction | oy Page o3 |dentification maaﬂ
- External Field Name .
I % Field Location lndlfw!d
Filename 3 Record Identification Codes s < lcators
or *q - 25 H
Record Name [ £ € ! 2 3 From To |8 RPG 2 lzgl &
g S|5|E 8 z = 5 |33
> HEE ] g| FieldName | £ |£ 2| % Zero
Line |[g eI ] ] 5% Data Structure % 2 |ee g Plus [Minus|or
g|3 = |& =| 18 = |&]|2 S |8 us|o
3 Blg|e | rositon [Z|a|8| Potion [Z[c|8] postion |Z[o]¥|E[S £ g5z Blank
Data ofr| [€[£]3 s|N|E M 5|8 E[2]S] occurs g |82 = *
wocty nnHEE 2[a|6 20|56 2[5[8||2| ovimes | Lenan |8 S |26| &
J‘!B7ﬂ9|0|||2‘J1‘|6|ﬁ|7|5|97°7|22212‘2525272879)0:"32113‘]536]7"“’“"‘“47‘]“‘5%‘7‘5495u5|525]545555575859605|525]6‘65666768697071727374
o' (X7 NPT AA g1
o2 | (] | | slglaicirinlulm
of2] |z 6 | | le|dalc|rr]yle
of+| x 7 | 24| [Maluiel
ols| |1 2|5 2| l4|p|o/R
o8 |T 43 6 el Ty
o|7| |1 { 62| |STATE
ofe] |1 613 | lel7ldlzi(p |
°fgf T | | | |

Figure 3-2. Input Specifications for MLG520 Label Printing Program
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The output specifications, shown in Figure 3~3, define the four lines to be
printed on each label. The format of the printed labels is shown in Figure 3-4.

Figure 3-3. Output Specifications for MLG520 Label Printing Program
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Figure 3-4. Format of a Mailing Label
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Spacing entries cause the printer to move from one label to the next. The OF
indicator is specified on the file description specifications (see Figure 3-1) even

though no overflow line is specified on the output specifications. The OF

indicator must be specified; otherwise, RPG causes a default overflow. The 01

indicator in positions 24 and 25 identifies the output record.

The output from the program will be written to the QPRINT spooled output

file.

Processor

Storage

Label Printing
Program

Output File
QPRINT

Simple Batch Input
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Creating the Label Printing Program

The label printing program MLG520 to be used in this approach must be
created first. One way to create the program is from an input stream. An input
stream is a group of records submitted to the system as batch input that
contains CL commands and, optionally, inline data files for one or more jobs.
An input stream will also be used to execute the program.

The input stream containing CL commands and the RPG source (Figures 3-1
through 3-3) for the MLG520 program is keyed onto a diskette using an offline
device, such as the 5280 Distributed Data System (Figure 3-5). When placed
on diskette, the input stream becomes a diskette data file, which is identified
by a specific data file label. In this example, the label is SOURCE.

Input Stream
With Label
SOURCE

\

CRTRFGFGH FGM

// DATA FILE

SR \
DRNIR TR,

/¢ 108

CHTHPGPGN PCM(MLGYS/0) SRCFILE{SCURCE)

/7 GATA FLLEL(SOURCE) FILETYPF (o58C)
"

Fe
Fo MLGS520 LAREL PRINTING PACCRAM

Fe

FINPUT  JP ¥ 96 SEQ

FOPRINT O F 50 oF PRINTER

LINPYUY a2 01

t 50aCTNUR
6 b0AlTIVE
1 ¢4 NaAME

2% 42 A00R
43 60 ClTv
el 62 STalt
o) es70210P

OPAINY D 31 o

000000000~ mm=m-=n
2

AL TRUN 20
NARE w2

o
4DOK “2

0o o1
iy «2

3 at
STatr 26
[} 1te “2

/7 ENOJGR

Figure 3-56. Using an Offline Device to Create an Input Stream



To get the input stream from diskette into the system, a system user such as

the system operator places the diskette in the diskette magazine drive and
enters the Start Diskette Reader (STRDKTRDR) command. This command

might be entered, for example, from the system operator menu at the system
console or another work station.

{ N
SYSTEM OPERATOR MENU
Select one of the following:
1. BSPJOBQ (jobq)} 7. STRPRTWTR device,outq
2. DSPOUTQ (outq) 8. CNLWTR writer
3. SNDMSG tomsgq,(type),msg 9. STRDKTRDR device,label
4. CALL program 10. CNLRDR reader
5. Execute command 90. SIGNOFF (%NOLIST #LIST)
6. SBMJOB (job},(jobd),(cmd)
Option: 5_ Parms:
Msg or emd: strdktrdr dev(qdkt) label(source) loc(¥sl)
Log requests: X¥YES CF3-Command entry CF4-Prompt (5 only)
CF6-DSPMSG QSYSOPR CF7-DSPSBS CF8-DSPSYS
Y )

The diskette file to be read is indicated by specifying the label SOURCE.

When the STRDKTRDR command is executed, a spooling reader reads the

input stream into system storage. The reader puts an entry on a job
queue that identifies the commands and source in the input stream as a batch

job and creates an inline data file to hold the RPG |1l source (Figure 3-6).

Simple Batch Input
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STRDKTRDR

Coman e
—N Input APG 111
3 Spaoling Source

// JOB
CRTRPGPGM

// GATA FILE(SOURCE) FILETYPE(%SRC)

// ENDJOB

PGM(MLG520) SRCFILE(SOURCE)

Input Stream

. (RPG I1I source) > With Label
SOURCE

Figure 3-6. Reading an Input Stream from Diskette to Compile MLG520

The CL commands in the input stream provide the necessary instructions for
the system to process the batch job that compiles the RPG IIl program
MLG520.



The // JOB statement identifies the beginning of a batch job. This statement
and all statements that begin with // are recognized by the spooling reader.
The slashes must be in positions 1 and 2. The command can begin in position
3 or can be preceded by blanks. The default IBM-supplied job description,
QBATCH, is used in this approach because a job description (the JOBD
keyword of the JOB command) is not specified. A job description contains a
set of job-related attributes (such as priority, job queue, and message logging
level). One or more of the attributes may be overridden by specifying the
attributes on the // JOB statement; but, in this case, they are not overridden.
A job name may be specified on the // JOB statement to help the user
identify the job in the system. In this case, a job name is not specified and the
job name defaults to the job description name, QBATCH. The // JOB
statement in this example does not specify a job queue name; therefore, the
job queue on which this job is placed is determined by the command used to
start the spooling reader (the STRDKTRDR command in this example). If a job
queue name is not specified in the STRDKTRDR command, the job is placed
on the default job queue, QBATCH, for execution in the QBATCH subsystem.

The CRTRPGPGM command instructs the system to compile the RPG Il
program from the source statements in the job's inline data file, SOURCE, and
to store the executable (compiled) program under the name MLG520 so that it
can be called later.

The // DATA statement identifies the data that follows as an inline data file,
which, in this case, is called SOURCE. The keyword FILETYPE identifies the
data as source (*SRC) so that the system can correctly process it. The data in
this file named SOURCE consists of the RPG Ill source statements (Figures
3-1 through 3-3), which follow the DATA command. Because the
CRTRPGPGM command specified the file SOURCE, the RPG program will be
compiled from these source statements.

The // ENDJOB statement is at the end of the input stream and designates
both the end of the inline data file and the end of the job.

Simple Batch Input
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When the diskette reader has finished reading the input stream from the
diskette and has created an entry for the job on the QBATCH job queue, as
shown in Figure 3-7, a message appears on the system operator message
queue saying that the job has been successfully spooled into the system.
When the job is the highest priority job on the job queue, CPF initiates the job
and the CRTRPGPGM command is executed. The RPG Ill program is compiled
and stored in the default system general purpose library, QGPL. At the same
time, a compiler listing of the RPG Il program is generated and placed on the
default output queue QPRINT.

When Label Printing Program is

Being Created At Some Later Time

When Reader Program is Executing

Job Queus Output Queue

Reader - Writer
oy L
p Input QBATCH | == RPG 1l ~JOBY Output - Output
° Spooling -y, '-? : Compiler - : Spooling
] THET o 1 1
f : !
TR, I |
R Lm0 5T ! !
o1 s IO : H
1
1 ““Storage [l
11 3081 [ -— 1 ~~
. Input 1| Lebel Printing ) i /é
Stream 1 1 Program H ————
i | wmLes2o Bee=—=2
H I ORPG I
1 1 Compiler
! 1 Listing
1 ] g,
] )
| | 2
i i ———
) )
! )

Figure 3-7. Creating an RPG Ill Program from Diskette

Because no other CL commands follow the CRTRPGPGM command (see
Figure 3-6), CPF terminates the job, generates a job log, and places the job log
on the QPRINT output queue along with the RPG IIl compiler listing. The
compiler listing and the job log are printed when the output priority of the job
is the highest on the output queue. This printing is done because the Start
Printer Writer (STRPRTWTR} command was executed when you prepared your
system for this example (see Preparing for Daily Operations in Chapter 2).
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Executing the Label Printing Program

Once the MLG520 label printing program is compiled, system users can print
mailing labels by calling the program and providing master records for the
program to process. In this approach, the MLG520 program is called by a CL
command (the CALL command) in an input stream that is read from diskette.
The input stream also contains name and address records (master records) that
the MLG520 program is to print. The format of the name and address records
is described under Characteristics in Chapter 1.

An offline device is used to key the input stream onto diskette, as was done
when the MLG520 program was compiled (see Figure 3-5). The input stream
containing the CALL command and the name and address records is read from
diskette and placed on the QBATCH job queue for processing, as shown in

Figure 3-8.
Storage
Reader Job Queue
STRDKTRDR
Command INPUT
Input Name and Add-
° / Spooling QBATCH ress Records

// JoB
CALL MLG520 /#Label Printing Program=/
// DATA FILE(INPUT)

- (name and address records)

L Input
Stream

// ENDJOB

Figure 3-8. Reading an Input Stream from Diskette to Execute MLG520

Because this input stream is similar to the input stream for compiling the
MLG520 program (see Figure 3-6), only the differences are discussed below.

The CALL command instructs the system to execute the previously compiled
RPG Il program MLG520. The /* Label Printing Program */ comment
helps to document the CL command. A CL comment always begins with /*
and ends with */.

The // DATA statement identifies the beginning of the inline data file, which
contains the name and address records. The name INPUT is specified for this
inline data file. The same file name is declared as the input file in MLG520
label printing program (see Figures 3-1 and 3-2).

Simple Batch Input



When the job is selected from the job queue, MLG520 is called into execution
(Figure 3-9). The program reads each input record (name and address) from
the inline data file INPUT and writes each mailing label. The mailing label
output is spooled and placed on the QPRINT output queue. A job log, which
lists the input stream commands and any system messages, is also produced.
The job log is spooled and placed on the QPRINT output queue along with the
mailing labels. The mailing labels and job log can be printed when the job

terminates.
Call MLGS520 A T Output Queu:
i i il
Job Queue into Execution 7S . 1~
Job - C ! e Printer File B s
. - ) ] . Program " iz v P
= 2 L MLGS20 s
i
INPUT QPRINT QPRINT ooliri
Input o Output I
- 5 File File Job Output

Figure 3-9. Calling a Job into Execution and Placing Labels on an Output Queue

An example of mailing labels printed by the MLG520 program is shown on the
following page.
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12345

10002

11233

10015

JE SMITH
123 44TH ST.

NEW YORK

NY 12345
RL JONES
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NEW YORK
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T™ JOHNSON
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179 WEST CENTER
MILWAUKEE
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RECOVERY CONSIDERATIONS

If the mailing labels were not printed or were printed incorrectly, the cause is
most likely an error in:

« The name and address records or associated commands on the diskette
used to execute the label printing program.

» The RPG Ill source statements or associated commands on the diskette
used to compile the label printing program.

In either situation the input stream must be correctly keyed on diskette and
read into storage again.

Similarly, if a system failure occurred while the label printing program was
executing, the diskette containing the input stream to execute the program
must be read into storage again.



Chapter 4. Batch Input and Batch Maintenance

OVERVIEW

The approach described in this chapter expands on the previous approach in
Chapter 3. In addition to printing mailing labels, this approach provides batch
maintenance of a master file in the data base. Externally described data files
with different access paths are used. This approach to the application has the
following characteristics:

- Transaction records are read from diskette as part of an input stream and
placed in an inline data file, INPUT.

» A CALL command in the input stream calls a maintenance program,
MLG310. The program reads the transaction records from the inline data
file and updates a physical data base file, MLGMASP, which contains the
master records.

» The mailing list print program, MLG525, prints mailing labels from the
MLGMASP master file using a different access path and selection criteria
provided by a logical file, MLGMASL. An input stream read from diskette
creates the logical file, calls the mailing list print program, and then deletes
the logical file after the program has been executed.

« All files are created as externally described data files.

Commands
. LN
.
Call MLG310 Maintenance
. Program
: MLG310 //
(. LN =
i
| Intine Dato INPUT QPRINT (- 1 |
Transaction ) Ixaimenance
Records eport

Physical Logical

Data Base Data Base

File File

Mailing List
Print Program
Commands MLG526 //
. N
> ] N __/%
! Ny Call MLG525
———— 2
| : QPRINT ————~
Mailing
Labels

Batch Input and Batch Maintenance

4-1



DATA BASE FILES

As the amount of data that you keep on your system grows and the
interrelationships between various objects become more complex, an organized
approach to handling this data is essential. The System/38 data base is an
organized collection of all data files stored in the system. System/38 allows
you to store data in one physical structure, but allows multiple users to access
the data in various logical formats, organizations, and sequences.
Consequently, data redundancy is reduced and you can now easily meet
requirements that were difficult or impossible to meet on many previous
systems.

A data base file is an organized collection of related records in the data base.
There are two types of data base files on the System/38:

« A physical file is a data base 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 data base 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 are different from the physical representation of the data
in the data base.

A file must be created on System/38 before a program can use the file. An
RPG lil program cannot create a file. RPG Ill can add records to a file that
was created previously by a CL command. When a physical file is created, no
data records exist in it. A program, such as an RPG Il program, or the Copy
File {CPYF) command must be used to add records to the file. In this
application approach, an RPG |1l maintenance program, MLG310, is used to add
records to the file.

Access Paths

Data in both types of data base files can be processed by a program. The file
definition includes an access path, which is the means by which CPF provides a
logical sequence to the data records in a data base 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 publication. 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:

« The fields in the record which 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 records or to limit the
number of records in a logical file.



Physical
Data

For more information on keyed sequence access paths, refer to the CPF
Programmer's Guide. Specifying an access path on data description
specifications will be discussed later.

In this approach, a physical master file, MLGMASP, is created from data read
from the diskette.

The following illustration shows physical data records in storage. The access
path orders these records by the key field which, in this case, is account
number (ACTNUM). When the program requests a specific key, the access
path is used to access the specific records and to present the records to the

program.

ACTNUM ACTTYP NAME ADDR CITY STATE ZIP
| 29498/ |4 [ AMCASE | 23 MAIN ST [ pALLAS | TX | 45033 | Record 4
| 47376 |1 | JLJIONES | 1223 0AK AVE |[DETROIT|MI | 50395 [Record 3
| 99716 |9 | 1E ARNOLD | PO BOX 530 |sEATTLE[ wa | 82743 [Record 2

10522 | 3

JJ JOHNSON

489 WHITNEY ST |CHICAGO| 1L 54857 | Record 1

v A

ACTNUM| Record
99716 2
Access
47376 3 Path
29498 4
10522 1
J

Physical
File
MLGMASP

\/

Maintenance
Program
MLG310

Note that the order of the physical data records is not important. The access
path contains both the key to match against the program’s request and a
corresponding entry (record number) to determine where the physical data
record is located.

Batch Input and Batch Maintenance
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Multiple access paths should be created when physical data needs to be
accessed in different sequences. For example, the records in the following
illustration must be accessed by both a maintenance program and a label
printing program.

ACTNUM ACTTYP NAME ADDR cITY STATE ZIP
11294981 4 | AM CASE | 23 MAIN ST | pALLAS [T F45033] Record 4
e 7727
Physical 473760 1 JLJONES | 1223 0AK AVE |DETROIT| MI ,g’fgﬁg’s Record 3
Data | 997161 9 | IE ARNOLD | PO BOX 530 |seaTTLE] wa  P82743% Record 2
o 777
10522/ 3 JJJOHNSON | 489 WHITNEY ST |CHICAGO| IL  [54857] Record 1

ACTNUM| Record Z|P I Record
| = —
199716 2 2749/ 2

) - A IIIIII
1473760 3 P°t°he“ 548577 1
o a A A A
294981 4 //,603957] 3
— Ll oii
1105220 1 (/45033 4
J

Physical
File
MLGMASP

Logical

File
MLGMASL

Maintenance Label Printing
Program Program
MLG310 MLG525

The maintenance program uses the account number (ACTNUM) access path.
The label printing program uses the zip code (ZIP) access path.

A file must be created for each access path that is required. In this example,
the account number access path is defined in the physical file MLGMASP
(where the data is actually stored) and the zip code access path is defined in
the logical file MLGMASL. If additional access paths were needed for the data
in MLGMASP, one additional logical file would have to be created for each
additional access path needed. Although only one key field is used for each
access path in this example, more than one key field can be specified in each
file that defines a separate access path.



Externally Described Data Files

The physical data base file and the logical data base file used in this approach
are externally described. The records of an externally described data file are
described to CPF 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, because the field
descriptions can be automatically included in the program when it is compiled.
However, external field descriptions are used in this application because of the
following considerations:

« Any fields used as keys or in selection criteria must be defined.
« Field definitions are not coded in every program because the RPG IlI
compiler can automatically copy the definition. This helps to keep field

names and their attributes consistent.

« Two of the interactive data base utilities (data file utility and query utility)
require that fields be externally defined.

Batch Input and Batch Maintenance 4-5
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MASTER FILE

In this example, a definition for the file will be created in a batch job. Batch
jobs will also be used to create and execute the programs used in this

approach.

The physical file definition for MLGMASP is created by an input stream. This

input stream is a file on diskette with a label of SOURCE1, as shown in Figure
4-1. The input stream is read into storage when you issue a STRDKTRDR
command with SOURCE1 specified as the label.

Job Queue
STRDKTRDR]} a2k
Command TSI <
) QBATCH

// JOB
CRTPF
// UAT

// END

FILE({MLGMASP)

A FILETYPE(*SR(C)

{DDS source)

JOB

SRCFILE(QINLINE)

o7 Storage

il - .,.‘“.‘_ -:__",.‘_.I'-:I{:;;.
QINLINE
DDS ' :
Source

Input Stream
> With Label
SOURCE1

Figure 4-1. Reading an Input Stream from Diskette to Create MLGMASP

The CRTPF command in the input stream creates a physical file. The file is to

be named MLGMASP (physical master file).

The // DATA statement preceding the DDS source statements defines the

DDS source as an inline data file. Because the // DATA statement does not
specify a file name, the inline data file containing the DDS source is assigned
the default name of QINLINE when the input stream is read from diskette into

storage.

The DDS source in the inline data file is shown in Figure 4-2.
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Figure 4-2. DDS for MLGMASP File

The first line of the DDS is a comment (* in position 7 designates a comment)
that identifies the source to the programmer. The * in position 8 is used as a
convention to format the first comment line in a standard manner.

The UNIQUE entry specifies that the access path is to contain unique keys. A
keyed sequence access path is specified using the ACTNUM field.
Consequently, each account number must be unique; if you attempt to add a
new record with an account number that already exists in the file, that record
will be rejected.

The R in position 17 defines a record format named MLGMASR. A record
format defines the names and order of the fields in the records contained in a
file. This definition includes the record name and field descriptions for the
fields contained in the record. RPG lll requires that the names of files and the
names of formats defined by externally described data be unique within the
program {a format may not have the same name as the file). Each field is
defined with a name and a length. Decimal positions are defined for those
fields that are to contain only numeric data.

in the last source line, the ACTNUM field is specified as the key field for this
file by placing a K in position 17.
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USING TRANSACTION RECORDS

In this approach, the data base master file, MLGMASP, is updated from
transaction records that are keyed on diskette and then read into the system.
A transaction record is defined as follows:

]
Decimal Position

Field Name | Field Description Length Positions Range Field Type
BATNUM Batch number 6 0 1-6 Numeric
TRNTYP Type of transaction 1 7 Character
ACTNUM Account number 5 0 8-12 Numeric
ACTTYP Type of account 1 0 13 Numeric
NAME Name 18 14-31 |Character
ADDR Address 18 32-49 |Character
CITY City 18 50-67 |Character
STATE State 2 68-69 | Character
ZIP Zip code 5 0 70-74 | Numeric

The record definition is the same as that discussed under Mailing List

Application in Chapter 1 except for the addition of fields to contain the batch
number and type of transaction. The batch number is assigned externally and
allows a unique control number over a group of transactions.

The type of transaction is designated by:

A for addition

C for change

D for deletion

If a transaction is coded for addition, all fields must be entered. If a
transaction record is coded for change, all fields of that record must be

reentered in the transaction record, even if some of the data is the same as
data in the master record. To change the account number of a master record,
the existing master record must be deleted and a transaction record must be
entered with the new account number.

If a record is coded for deletion, only the batch number, type of transaction,
and account number are entered.



MAINTENANCE PROGRAM

The maintenance program, MLG310, reads an inline data file of transaction
records and updates the existing master data base file as shown below.

Storage
Maintenance
:It\IPUT vonsl NN Program
ransactions —‘/ MLG310
Data Base File <
MLGMASP
The program is written in RPG lll. It is coded to read a transaction file

(INPUT), update the mailing list file (MLGMASP), and produce a spooled
output file (QPRINT), to be printed later. The INPUT transaction file is created
as an inline data file when the transaction records are read into the system
from diskette. The transaction records are described within the program by
RPG input specifications.

The source for the maintenance program is shown in Figures 4-3 through 4-8
(see the following pages). No H Specification statement is required.
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Control and File Description Specifications, shown in Figure 4-3, identify the
three files to be used. The MLGMASP file is coded as follows:

« MLGMASP in positions 7 through 14 designates a file name that must be
defined to the system.

- U in position 15 designates an update; the records are changed during the
program.

« F in position 16 designates full procedural; the programmer, rather than the
RPG Ill program cycle, specifies when the file is to be read.

« E in position 19 designates an externally described file; the RPG Ill compiler
copies the field descriptions from the externally described file at compilation
time.

« K in position 31 designates a keyed sequence file.
« DISK in positions 40 through 46 designates device type.

« A in position 66 designates additions; the program can add new records to
the file.

When an externally described file is used, the record length entry (positions 24
through 27) must be blank. When a program-described file is used, the record
length must be entered. RPG Ill on System/38 does not use the block length
entry (positions 20 through 23). The INPUT and QPRINT files are similar to the
files with these names in the previous approach.
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Figure 4-3. Control and File Description Specifications for MLG310 Maintenance Program
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Extension and Line Counter Specifications, shown in Figure 4-4, describe two
compile-time arrays that are used to validate the account type and state being
entered. The data for these arrays is shown later in Figure 4-8.

RPG EXTENSION AND LINE COUNTER SPECIFICATIONS

Businets Machines

GX21 909t UM 050"
PrintedinUS A

Figure 4-4. Extension and Line Counter Specifications for MLG310 Maintenance Program

Input Specifications, shown in Figure 4-5, define the field names for the
transaction record because the file is program-described. These names are
different from those defined in the master record because RPG has a single
storage area for each defined field name. If the same field names are used in
both files, the master record data would overlay the transaction record data
when the master record is read. No input specifications are needed for the
externally described file.
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Figure 4-5. Input Specifications for MLG310 Maintenance Program
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Calculation Specifications, shown in Figure 4-6, specify the operations to be

L performed on the data. The program sets off certain indicators to allow proper
output for each transaction. The account number in the transaction record
(XACTNM) is used to retrieve a master record of the same number. The name
of the record (MLGMASR]) is used instead of the name of the file because
MLGMASP is an externally described file. If no master exists, indicator 61 is
on. If the master is found, it is printed by the EXCPT operation, which
specifies a label (MASTER) that is used on the output specifications {(shown
later in Figure 4-7).

The program tests the transaction type and branches to the required
processing routine. The compare and branch instructions (CABxx) are used to:

+ Make a comparison
« Set on an indicator if the compared items are equal

» Branch to a tag if the compare function is satisfied
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Figure 4-6 (Part 1 of 2). Calculation Specifications for MLG310 Maintenance Program
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To add records, the transaction type code is A. The account number of the
new record is compared with existing account numbers in the master file as
shown in the following illustration.

Flowchart for Adding Records (Transaction Type A)

Transaction
type = A

Print Print
DUPLICATE INVALID
ACCOUNT # ACCOUNT TYP

VaI\N
value for °

Print
i i INVALID
Existi Valid Valid
acchZL::g value for value for No ACCOUNT TYP
XACTTP XSTATE and INVALID
STATE |

Print
INVALID

XSTATE

Move transaction
data to master
record fields

Add new
record to
master file

Print
new record

—

STATE
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If the new record’s account number exists in the master file, indicator 61 is set
on, an error message is printed, and the transaction is ignored.

The system will reject a request to add a nonunique key because the file is
defined to contain unique keys (ACTNUM in this case). If there is a duplicate
account number, the program terminates.

In this example, the program attempts to retrieve the record for the specified
account number before adding the specified account number. In this way, the
duplicate key error is avoided.

If the account number for the new record is unique, the EXSR CHECK
statement invokes a subroutine to check the validity of the XACTTP and
XSTATE fields by using LOKUP operations against arrays. Indicator 80 is set
on, an error message is printed, and the transaction is ignored when one or
both of these fields contains data that is not valid. If the data is valid, all of
the transaction data fields are moved into the new master record fields (all
fields in the master record must contain data) by the EXSR MOVNEW
subroutine. The new master record is then written into the master file by the
WRITE statement. No output specifications are required because the WRITE
operation code supplies as output all fields for the externally described record.

To change records, the transaction type code is C. The account numbers in the
master file are searched for the account number of the record to be changed
as shown in the following illustration. If it is not found, indicator 61 is set on,
an error message is printed, and the transaction is ignored.

If the master record is found, the EXSR CHECK statement invokes a subroutine
to check the validity of the XACTTP and XSTATE fields by using LOKUP
operations against arrays. Indicator 80 is set on, an error message is printed,
and the transaction is ignored when one or both of these fields contains data
that is not valid. If the data is valid, the transaction data is moved into the
master record field by the EXSR MOVNEW subroutine. The updated master
record is then written into the master file by the UPDAT statement. The
UPDAT operation code assembles all of the fields for the externally described
record and replaces the existing fields.



Flowchart for Changing Records {Transaction Type C)

Transaction
type=C

Print
NOT FOUND
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account

Print
Valid INVALID
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Print
INVALID
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Valid N Print
value for ° INVALID
XSTATE STATE
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Move transaction
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Update
master
record

New record

—
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To delete records, the transaction type code is D. The account numbers in the
master file are searched for the account number of the record to be deleted as
shown in the following illustration.

Flowchart for Deleting Records (Transaction Type D)

Transaction
type =D

Print
NOT FOUND

\_/—

Existing
account

Delete
master
record

If the account number is not found, indicator 61 is set on, an error message is
printed, and the transaction is ignored.

If the master record is found, it is deleted by the DELET statement. No
program can retrieve this record after it is deleted.

If the specified transaction type is not one of the three valid codes, indicator
71 is set on and an error message is printed.



The output specifications, shown in Figure 4-7, print heading lines and format
the output. If indicator O1 is on, the transaction record is printed. An error
message, which lists any rejected transactions, is printed if an error indicator is
on.
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Figure 4-7 (Part 1 of 2). Output Specifications for MLG310 Maintenance Program
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MASTER is the EXCPT name that is specified by the EXCPT operation code

(see the previous discussion of the calculation specifications).

time arrays (Figure 4-8) are part of the program.

The compile
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Figure 4-8. Compile-Time Arrays for MLG310 Maintenance Program

IBM .

1.2 3 4 8 6 7ﬂ9|0|||2lJM|5|5I7lII9N2|7223"762821787930J!JZJJ.’MJBI.’WHIAOAIAZIJ“‘H‘GAY“‘O;IO5!52636!6656675850&BIQBJSQABMG7E69707|77
E: T| ll ° }

‘ % il A

[ el \

clLigant 1 otl1N|alds|xlv[1/Ane/MoiMA ERERNACEN

NDb/HIOlK 9APF3 clslplxInlt [xlol gy rivialy i‘} °iL

| of |0 ¢

! | ) o L Il A =

ERRRBRRRRR BRR RERRGRCE

The master record is printed as it existed before changes were made to it, and
then the transaction record is printed. The printer layout for the maintenance
program is shown in Figure 4-9.
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Figure 4-9. Printer Layout for MLG310 Maintenance Program
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Creating the Maintenance Program

The maintenance program is created by an input stream that is similar to the
input stream previously used to create the label printing program, MLG520 (see
Figure 3-6 in Chapter 3). In this case, MLG310 is specified as the program:

// JOB
CRTRPGPGM PGM(MLG310) SRCFILE{SRC310)
// DATA FILE(SRC310) FILETYPE(*SRC)

. (RPG Il source)
// ENDJOB

This input stream is a file on diskette with a label name of SOURCE3. To
create MLG310, issue the STRDKTRDR command with SOURCE3 specified as
the label.

The RPG Il source for MLG310 is shown in Figures 4-3 through 4-8.

Executing the Maintenance Program

The maintenance program is executed by an input stream that is similar to the
input stream previously used to execute the label printing program, MLG520
(see Figure 3-8 in Chapter 3). In this case, MLG310 is the program called and
the data is transaction records (the transaction records are described earlier in
this chapter under Using Transaction Records):

// JOB
CALL MLG310 /* Mailing List Maintenance Program */
// DATA FILE(INPUT)

« (transaction records)

// ENDJOB

The input stream is a file on diskette with a label name of MLGMAINT. To
execute MLG310, issue the STRDKTRDR command with MLGMAINT specified
as the label.

When the program executes, the master file is updated. New records are
written at the end of the file, but the access path on account number is
modified immediately so that the records can be accessed in the correct order
(they are not moved within the file). Records that have been changed are
updated in place. They are not moved within the file. Records that have been
deleted can never be accessed again. A deleted record occupies space on the
system; however, this space can be reclaimed by reorganizing the file. For
information on how to do this, refer to the CPF Programmer's Guide.



MAILING LIST PROGRAM

print mailing list records.

The mailing list program, MLGb525, prints the labels for a specified mailing list.
The program is written in RPG Ill and uses the RPG program cycle to read and

The source for this program is shown in Figures 4-10 through 4-12. The input
file for this program is MLGMASP. This approach assumes that the sequence
and selection criteria for each mailing list will vary. When the program is
executed, the Override with Data Base File (OVRDBF) command is specified so
that the program uses a logical file to access the data in MLGMASP. The
override command specifies the name used in the program and the file to be
used on the system. The same program is used regardless of the mailing list
sequence. The override is needed because the program is compiled to execute
against the physical data, but the data needs to be in a different logical
sequence. Overrides can also be used to redirect data and temporarily modify

the attributes of the file.

Figure 4-10. Control and File Description Specifications for MLG525 Print Program

C
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The record format (MLGMASR) in the physical file (MLGMASP) is the same as
that in the logical file (MLGMASL). Consequently, the System/38 level
checking function is passed successfully. Level checking ensures that the
format that was copied into the program at compilation time is the same
format that the program uses at execution time. If the formats are not the
same, the System/38 terminates the program when it attempts to open the
file.

The E in position 19 of the file description specification, shown in Figure 4-10,
indicates that an externally described file, MLGMASP, is used. The RPG III
compiler copies the field descriptions from MLGMASP at compilation time, so
the fields do not have to be described in the RPG program. However, the input
specification, shown in Figure 4-11, is used to add information to the record
format description that was copied at compilation time. This input specification
assigns the record identifying indicator 01 to the record format, MLGMASR
(the record format name, MLGMASR, is used on the input specification instead
of the file name). At execution time, the system retrieves a record from the file
and provides the format name of the record it read to RPG Ill. If the format
name is MLGMASR, RPG llI sets on the record identifying indicator O1. This
indicator is then used to condition the output operations.

Creating the Mailing List Program

The mailing list print program is created by an input stream that is similar to
the input stream previously used to create the label printing program, MLG520
(see Figure 3-6 in Chapter 3). In this case, MLG525 is specified as the
program. The input stream is a file on diskette with a label name of
SOURCE4. To create MLG525, issue the STRDKTRDR command with
SOURCE4 specified as the label.

The RPG Il source statements shown in Figures 4-10 through 4-12 follow the
// DATA statement in the input stream.

Batch Input and Batch Maintenance 4-25



Executing the Mailing List Program through a Logical File

If you have requests for several different mailing lists, you can create a logical
file to access the data for each mailing list and then delete the logical file after
it is used. An override (OVRDBF command) can be used to temporarily
substitute this logical file for the file specified in the program.

The logical file used in this approach is named MLGMASL and is designed to
do the following:

« Select only records from the states MN, ND, and SD

» Select only private accounts (ACTTYP=5)

» Sequence the access path by zip code

Figure 4-13 shows the DDS for this file. The record format (MLGMASR) used
in the physical file is also used in this file. The physical file is identified by the
PFILE keyword. Because the same record format name is used and no fields

are defined, all fields defined in the physical file are automatically defined for
this logical file.
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The key field (K in position 17) specifies that the file is to be sequenced by zip
code.

The select logic (S in position 17) specifies the values for the STATE field
(which can be MN, ND, or SD) and that the ACTTYP field must equal 5. Only
records meeting both of these selection criteria will be on the access path;
consequently, only those records will be read by the program.

The following input stream creates the logical file definition for MLGMASL and
then executes the mailing list print program through the logical file:

// JOB
CRTLF FILE(MLGMASL) SRCFILE{QINLINE)
// DATA FILETYPE(*SRC)
« (DDS source)
OVRDBF FILE(MLGMASP) TOFILE{(MLGMASL)
CALL MLG525 /* PRINT MAILING LABELS */
DLTF MLGMASL
// ENDJOB

This input stream is a file on diskette with a label name of SOURCE2. To
create MLGMASL and execute MLGbH25, issue the STRDKTRDR command with
SOURCE?2 specified as the label. The input stream is similar to those
previously shown (see, for example, Figure 3-8 in Chapter 3 and Figure 4-1).
The CRTLF command creates a logical file named MLGMASL as described by
the DDS source, which is shown in Figure 4-13. The create command builds
an access path over the physical data according to the selection and
sequencing criteria. It does not duplicate the data.

The OVRDBF command specifies that the file name MLGMASP is overridden
to use the file MLGMASL. The program uses the OVRDBF command to
access the logical file and print the labels for each record on the access path.
The DLTF command deletes the MLGMASL logical file, including its access
path, after the MLG525 prc jram has printed master records from MLGMASP
as defined in MLGMASL.

Batch input and Batch Maintenance
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RECOVERY CONSIDERATIONS

Recovery from error situations likely to be encountered in applications was
introduced in the section, General Recovery Considerations, in Chapter 2. The
following specific recovery considerations apply to the application approach in
this chapter.

If incorrect data has been entered for a transaction, the entire transaction
should be reentered with correct data by using the maintenance program
MLG310.

If there is a system failure while the maintenance program is executing, the
current batch of transactions should be reprocessed in most situations. The
maintenance program rejects invalid transactions, such as a request to add a
record with an account number that already exists in the master file. If a
system failure occurs when you are not executing the maintenance program, no
recovery is normally needed.

To allow you to recover damaged objects (assuming you are maintaining the
master file with one or more batches per day), the master file could be saved
every 2 to 3 days and the transactions should be saved from the last backup.
If the damaged master file is not usable, the backup can be restored and the
saved transactions can be reprocessed. You should keep both the current
backup and at least one earlier level of backup. Because you recover by
reprocessing the transaction, a specific entry for the FRCRATIO parameter is
not needed for the data base files used in this approach.



Chapter 5. Programmer Use of a Work Station

OVERVIEW
In Chapter 4, input streams including the transaction records were read from
diskette to execute batch jobs. Normally, you can be more productive if you
perform these functions directly from a work station. The remainder of this
publication assumes that you are working from a display station with a 24-line
screen (such as a 5251 Model 11 or 12).
Many of the functions available on the work station are used in the remaining
application approaches. This chapter introduces the following work station
functions and shows how they are used for application development:
« Programmer menu
» Command prompting
« Source entry utility (SEU)
You can use the System/38 work station to transmit information to or receive
information from the computer as you perform your job. For example, you can
use the work station to do the following:
« Enter or change source
« Request compilations
« Review the compilation resuits
- Enter input streams

- Enter single batch jobs

« Request various types of system status (such as a displayed list of active
jobs)

« Execute programs

« Perform debug functions
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PROGRAMMER MENU

If you sign on the system with the password for the QPGMR user profile, you
receive the programmer menu {shown below) as your basic working display.

-

PROGRAMMER MENU
Select one of the following:
1, Design/execute DFU app (app), (options)
2. Design/execute cuery app (app), ,(options)

3. Create object object name, type, pgm for CHMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off (#NOLIST *LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: __ Parm: Type: Parm 2:

Command:

Taxt: Log requests: *YES
Src file: 'Src lib: *LIBL Obj lib: Jobd: GBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

L

The programmer menu can be a shortcut to requesting functions that are used
frequently in performing programmer tasks. By generating the commands
needed to perform these programmer tasks, the programmer menu helps to
eliminate repetitive keying and some errors. For the programmer menu to be
effective, your system needs to have the IDU program product or an equivalent
installed. Also, a 5251 Display Station Model 11 or 12, or equivalent with a
24-line screen, must be used because the programmer menu requires a
24-line screen.

When you request an option other than option 5, you do not need to key in
the command; you simply select the desired option and key in only the
essential information.



Option 5 allows you to enter a command name and parameters to request a

function that is not listed as an

option on the menu. The following example

shows how the Create Library (CRTLIB) command can be executed:

r

Select one of the following:
1. Design/execute DFU app

3. Create object

4. CalY program

5. Execute command

6. Submit job

7. Display submitted jobs
8. Edit source

9. Design display format
90, Sign off

Types: BSCF, CBL, CL, CLP,

Option: 5_ Parm:
Command: grtli i

PROGRAMMER MENU

2. Design/execute query app (app), sloptions)

(app), s(options)

object name, type, pgm for CMD, (text)
program name

command

(job name), (command)

(srcmbr), (type), (text)
(srcmbr)
(#NOLIST #*LIST)

CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Typa: _____ Purm 2:
) ‘Mailin i

Text:

Log requests: #YES

Src file: __ Src lib:

.

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

*LIBL Obj lib: Jobd: QBATCH

For detailed information on how to use the programmer menu, refer to the
Programmer's /User's Work Station Guide.

To take full advantage of the programmer menu, you may need to establish the

proper environment for applicat

ion development and maintenance. For

example, you may need to create specific types of files for an application, and
you may want to group those files in a special library for convenient access.
The procedures and considerations for creating and using libraries and files are

discussed in Chapter 6.

Programmer Use of a Work Station
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COMMAND PROMPTING

Each command on System/38 has a prompt display that helps you enter the
command. You can request command prompting for options 3 and 5 on the
programmer menu by using the CF4 key as follows:

Select option 3 and specify an object name and type; then press CF4. You
receive a prompt display for the appropriate command to create the object
you specified. The prompt lists all required and optional parameters of the
command and shows the object name and type you provided. If you key in
other parameter values on the programmer menu before pressing CF4, those
values are also shown on the prompt.

Select option 5 and specify at least a command name; then press CF4. You
receive a prompt display that lists the required and optional parameters for

the specified command. If you key in parameter values on the programmer

menu before pressing CF4, those values are also shown on the prompt.

Select option 5 and press CF4 immediately without specifying a command
name. You receive a set of menus that help you select the appropriate
command to perform a desired function. When you select a specific
command on the menus, you receive the prompt display for that command.

For example, to request prompting for the CRTLIB command, first select option
5 and specify CRTLIB:

~

PROGRAMMER MENU
Select one of the following:

{. Design/execute DFU app (app); s(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Dasign -display format (srcwbr)

90. Sign off (#NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5  Parmi Type: Parm 2:

Command: crtlib :

Taxt: Log requests: *YES
Src file: Src lib: ®*LIBL Obj lib: Jobd: GBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG




Then press CF4. The following display appears:

4 )
Create Library (CRTLIB) Prompt
Enter tha following:

Library name: LIB o R
Library type (¥PROD ¥TEST): TYPE P ®*PROD
Public authority PUBAUT
(%¥NORMAL ®ALL ®NONE): #NORMAL G
Text 'description': TEXT XPLANK

—
\_

o Parameters that you are required to use are designated by R; you must key in a
valid value. If R is not shown, the parameter is optional. P is shown if the
optional parameter can be coded positionally (without a keyword).

o When there is a default for a parameter, the default value is automatically
displayed; however, you can replace the default value with another valid value. To
request a listing of valid values, enter a ? instead of a value.

Command prompting helps you enter correct information and minimize
keystrokes. For detailed information on using prompting functions, refer to the
Programmer's /User’s Work Station Guide.
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SOURCE ENTRY UTILITY
In addition to entering source from diskette, you can enter and edit source and
create source members from a work station using the source entry utility
(SEU), which is part of the Interactive Data Base Utilities (IDU). SEU operates

on members of a source file.

A member is an identifiable group of records in a data base 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 data base
file. IBM supplies several source files, each for a different type of source. The
four source files used in this example are:

« QRPGSRC for RPG Il source

« QDDSSRC for DDS source

« QCLSRC for CL source

« QUDSSRC for IDU source



A source file can have multiple members, with each member containing a

separate set of source statements, as shown in the following illustration.

In this illustration, each member of file QRPGSRC contains the source
statements for a different RPG program. Similarly, each member of the file
QCLSRC contains the source statements for a different CL program, and each
member of the file QDDSSRC contains the source statements for a different

file.

The name of the member is the same as the name of the associated program

or file, unless you specify a different name when you create the program or file
from the source.

Source File
QRPGSRC

Members (
Source for Source for Source for 'y Source for
RPG Program | RPG Program | RPG Program RPG Program
MLG310 MLG311 MLG520 ( MLGxxx
12D |
Source File
QDDSSRC
Members
{ ¢
Source for Source for Source for b Source for
Physical File Logical File Display File Physical File
MLGMSTP MLGMSTL MLGO35CD . ¢ MLGxxxP
)
Source File
QCLSRC
Members ‘2
Source for Source for Source for ' Source for
CL Program CL Program CL Program CL Program
MLGOO5C MLGO35C MLG315C < MLGxxxC
=7
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There are several advantages in using SEU to create or update members of a
source file:

« Source entered through SEU is online and can be easily controlled 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
automatically kept as part of each record.

« 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
TAG) are not detected.

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

« The following functions are available to help you create and update source:
— Adding or deleting source statements
— Changing existing source statements
— Moving or copying source statements within a member
— Copying source statements from one source file member to another
— Searching (scanning) for a specific character string
— Selecting a particular source member from a list of members in a file

SEU can be invoked by using the programmer menu as follows:

- Select option 8 to create a new source member or change an existing
source member.

« Specify the name of the source member (srcmbr) to be created or changed.

« Specify the type, such as RPG or CLP.



Assume that you want to add (create) a new source member for an RPG
program PROG5. To request SEU, you select option 8 and enter the member
name and type on the programmer menu:

r

PROGRAMMER MENU
Sele¢t one of the following:

1. Design/execute DFU app (app)s s(options)

2. Design/execute query app (app), sloptions)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

S. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type); (text)

9. Design display format (srcmbr)
90. Sign off (%NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

.

Option: 8 Parm: PROGS Typa: RPG  Parm 2:

Command: ]

Text: Log requests: *YES
Src file: Src lib: »#LIBL Obj lib: Jobd: QBATCH

Through SEU, a member PROG5 is added to the appropriate source file for the
type of source you specified. Because you specified RPG for the source type
in this example, the member is added to the QRPGSRC file. However, if you
had specified a different source file (in the Src¢ file field}, the member would
have been added to that file instead of QRPGSRC, even though you specified
RPG for the type.

Programmer Use of a Work Station
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You next receive an SEU edit display on which you can enter the source
statements for the new member:

7

SEU us wW:l Mbr: PROGS Scan:

FMT H ..... Hecouooon 1..C0YI....8..cnuncns O T 8
o _ #uuuBEGINNING OF DATAM%

HHNMMUMEND OF DATAMMMNEMMM

Enter I (insert), IFff (insert under format ff), IPff (insert with
o prompt ff) or A (copy after) at cursor. RPG ff values are:
348, %, H,FyFC FX,E» Ly I5J» IX; JX,DS,85,C,0,P,U
For more help press HELR. .

@ tember PROGS added to file GRPGSRC.GRPG

o The cursor is initially positioned here for entering a line command.
o Instructions for using line commands.

e Message indicates that new member was added.

You specify how you want to enter the source statements by entering one of
the SEU line commands in the position indicated by the cursor. For example,
you might enter the line command [PH to indicate that you want to insert a line
(1) with prompting (P) for the RPG Ill contral (H) specifications, and input fields
would be shown at the bottom of the screen to prompt you for entries in the
format of the control specifications. As indicated on the display, you can
obtain additional details about the line commands by pressing the Help key.



As you enter each source statement, it is given a sequence number:

~ ™)
SEU Us W:1 Mbr: PROGS Scan:
FMT % L ...0 %, 1 ... o002 eee 0o 3 et tee @ vve vee B e vee 6 c0e vl 7
##uXBEGINNING OF DATA*I*
0001.00 F*%  SAMPLE PROGRAM 5
0002.00 Fa
0003.00 FCUSMINGQ CF E WORKSTN
0004.00 FCUSMSTL IF E K DISK
0005.00 c START TAG
0006.00 c EXFMTCUSPMT CUST# PROMPT
0007.00 c 15 SETON LR 15 = END PRO
0008.00 o 15 60TO END
0009.00 o CcusT CHAINCUSREC 99 GET ADDR REC
0010.00 (o 99 GOTO START 99 = NOT FQU
0011.00 [ EXFMTCUSFLDS WRITE ADDR R
0012.00 [« GOTO START
0013.00 c END TAG
PN NEND OF DATANIMINNMN
. o

If you need to use an SEU line command again, you key it in over the

sequence number.
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When you have completed entering the source statements, you press the CF1
key. An exit display appears next:

r

SEU EXIT

Salect one of the following:
1. Exit without update
2. Exit and update member
3. Exit and create a new member
4. Update member, no exit
5. Create member, no exit
6. Return to edit screen

Option: 2

; MEMBER FILE LIBRARY
For option 2 to 5: PROGS QRPGSRC ~  QRPG
Resequence member (Y N): Y Start: 1,00 Increment: 1.00

For options 1 to 3:
Return to member list (Y N): N

For options 1 to 6:
Print source listing (Y N): N

TOTAL RECORDS ADDED CHANGED DELETED SYNTAX ERRORS LEFT

-

Up to this point, the source statements you have entered have been placed in
an SEU work space. What you specify on the exit display determines whether
the source is actually placed in the member. Because you want the source
statements to be placed in the member PROGS5 in this example, you select
option 2 to update the member. If you select option 1, the source file will
remain as it was when you entered SEU.



To change an existing source member, you follow a similar procedure. For
example, to change the source for the RPG program MLG310, you select
option 8 and specify the name and type on the programmer menu:

r~ ™
PROGRAMMER MENU
Select one of the following:
1. Design/eaxecute DFU app (app), »(options)
2. Desigrn/execute query app (app), ,(options)
3. Create object object name, type, pgm for CHMD, (text)
4. Cal] program program name
5. Execute command command
6. Submit job (job name), (command)
7. Display submitted jobs
8. Edit source (srcmbr), (type), (text)
9. Dasign display format (srcmbr)
90. Sign off (%¥NOLIST %LIST)
Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT
Option: 8 Parm: MLG310 Typei RPG  Parm 2:
Command:
Text: Log requests: *YES
Src file: Src lib: #LIBL 0Obj lib: Jobd: QBATCH
CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG
- o
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If you selected option 8 and specified a source type without specifying a
member name, you would first receive a list of all members in the source file:

-
SEU MEMBER LIST o
File: QRPGSRC Library: RPG
Enter membar name or select member from list below:

Hember list:

MLG520
MLE525

- N °

r to Id-‘f i '9 - Remove member from data base
S b T K

o Enter the member name here
or

o Enter a 1 beside the member name.
e You can remove a member by entering a 9 beside the member name.
You can select the member you want directly from this display. In this

example, you want the member MLG310, so you enter a 1 in the input field
beside MLG310.



Whether you specify a member name on the programmer menu or select a
member from the member list, you receive an SEU edit display that shows the

source statements for the member:

4 N
SEU Us KW:1 Mbr: MLG310 Scan:
L O | I S o B B (P e 25
uuRBEGINNING OF DATAN%x»
0001.00 H
0002.00 Fx»
0003.00 F* ML6310 MAINTAIN MAILING LIST MASTER WITH TRANSACTIONS
0004.00 F» '
0005.00 FINPUT IP F 128 SEQ
06006.00 FMLGMASP UF E K DISK A
0007.00 FQPRINT ©O F 132 OF PRINTER
0008.00: E ARCORD 6 6 10 ACCY TYPE CODE
10009.00 E ARSTAT 25 58 2 STATE CODES
0o10.00° IINPUT AA 01}
0011.00 I 1 60BATNUM
0012.00 1 7 7 TRNTYP
0013.00 1 8 120XACTNH
0014.00 1 13 130XACTTP
0015.00 1 14 31 XNAME
0016.00 I 32 49 XADDR
0017.00 I 50 67 XCITY
0018.00 I 68 69 XSTATE
0019.00 I 70 74 XZIP
0020.00 [ SETOF 313233
. A

To change a source statement, you key the correction in the appropriate
position on the line containing the statement. For example, to change STATE
CODES to STATE ABBREV on line 0009.00 of the display shown here, you
enter ABBREV on top of CODES. By entering SEU line commands over
particular sequence numbers, you can insert, delete, resequence, or request

prompting for specific source statements.
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When you have completed modifying the source, you press the CF1 key. You
receive the exit display. The edited source statements do not replace the actual
source in the source member unless you select an option that updates the
member, as in this example:

r~
SEU EXIT

Salect one of tha following:
1. Exit without umbMe: -
2. Exit and update member
3, Exit und cresia & r
4. Update member, no exit
5. Creato member, no exit
6. Returmr to edit screen

tion:
> Y X HEMBER FILE LIBRARY
For option 2 to 5: MLG310  GRPGSRC  MLGLIBDEV
Resequence member (Y N): Y Start: 1,00 Increment: 1.00

For options 1 to 3:
Return to member list (Y N): N

For options 1 to 6:
Print source listing (Y N): N

TOTAL RECORDS ADDED CHANGED DELETED SYNTAX ERRORS LEFY
141 1

.

In the following chapters, various programs and files will be created from
source that has been entered through SEU. For more details on SEU and its
use, refer to the SEU Reference Manual and User’s Guide.



Chapter 6. Libraries and Files

OVERVIEW
In Chapters 3 and 4, all of the objects used were placed in a library named
QGPL (general purpose library), which is the IBM-supplied default library.
Putting all user objects in a single library is probably not typical of library use
on the System/38, because it does not separate multiple applications. One use
of libraries is to group objects that have something in common so that,. for
example, the objects associated with each application are in separate libraries
(which you define). Libraries can help you organize and control your system.
This chapter discusses libraries and files as follows:

« The basic concepts of libraries and library lists.

« How to create a library and the basic objects needed for application
development work.

« Considerations for using the programmer menu after the application is
developed.

« The basic concept of a field reference file.

« How to create the data base files used in the remainder of this publication.
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LIBRARIES

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

On System /38, a library can contain objects of different types, including
programs, source files, and other kinds of files. 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.

IBM supplies several libraries and you can use these along with libraries that

you create. An example is shown below.

Qsys

IBM-Supplied
Library

IBM 1BM
Program Program

QGPL

IBM-Supplied
Library

N

BRI L

i

QPRINT
Output
Queue

e
LC
LR B
QBATCH
Job Queue

-~

{
!

USER1
User-Defined
Library
e
11
File Program File Program
QRPGSRC| A A B
{ (
1]
{ ¢
I
Member | Member Member
A B C
{ (
LR ]

The QSYS library contains IBM-supplied objects needed for the operation of
CPF. The QGPL library contains IBM-supplied objects, such as the QBATCH
job queue, to help you use the system, as well as objects created by the
system users. RPG, COBOL, the Interactive Data Base Ultilities (IDU), and the
Conversion Reformat Utility also have their own libraries (QRPG, QCBL, QIDU,
and QS3E).

In the illustration above, there are two objects in the library USER1 named A.
These names are valid because one object is a program and the other is a file.

Qualified Names and the Library List

You can request an object on the system by stating a qualified name or by

allowing the job’s library list to be used.




A name is said to be qualified when both the object name and the name of the
library that contains the object are used, such as:

A.USER2
A period must separate the two names. If you use a qualified name when you

request an object, only the library you specified is searched for the object. No
other library is searched.

A.USER2
Library USER1
Not Program A
Searched File A
Library USER2
Program A
L —_—— Program B
L——— File B
Library QGPL
Not
Searched
e —————

If a library contains two different object types having the same name, you must
specify the object type or the object type must be implied in your request. For
example, if you specify

CALL B.USER2

as in the following illustration, object types other than programs are ignored in
the search of the library USER2, because the CALL command assumes that
only a program object type is to be found. The CALL command is always
followed by a program name, which is B in this example. The file named B is
ignored.

CALL B. USER2

Library USER1_~"

Not Program A
Searched File A

Library USER2
—————— Program A

» Program B
L — File B

Library QGPL

T ——

Not
Searched
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If a qualified name is not given when an object is requested, the system
searches for the object by using the library list that is associated with the job
in which the request was made. A library list is an ordered list of library names
indicating which libraries are to be searched, and the order in which they are to
be searched, to find an object. In commands and on displays, the library list is
indicated by *LIBL.

To use the library list to call program A in USER1, specify
CALL A

The first library, USER1, is searched for a program named A. Because program
A is found in the first library, program A in USER2 is ignored.

If you specify
CALL B

the search starts in the first library, USER1. Because no program named B is
found, the second library, USER2, is searched and the program is found.
£ T R Y e PR AR T

|brary Llst USER1 USER2 OGPL
L A T S TR IR TR T E

CALLB
Search
Order




The following illustration shows four sample libraries.

i ist: USER1 USER2 QGPL
Search Library List :

Order

Library USER1
Program A

Program B

Library USER2
File A
File B

Library QGPL

Not in Library List

Library USER3
Program C
File D

The libraries USER1, USER2, and QGPL are in the library list and the library
USER3 is not. If you specify

CALL C.USER3
the program C is found in USER3 because C.USER3 is a qualified name.
If program C needs to use file D and file D is not specified with a qualified

name, the library list is used to find file D. The search is not successful
because file D is in USER3, which is not in the library list.
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RPG Il does not allow qualified names to be specified in a program. An
override command can be used to specify a qualified name for some objects,
but an easier approach is to specify all libraries that you will be using in the
library list. If the library USERS3 is added to the library list, as shown below,
you can specify

CALL C

and both program C and file D will be found.

_ Library List; USER1 USER2 QGPL USER3
Search X A VO s I X ¥ 3
Order

Library USER1
Program A

Program B

Library USER2
File A
File B

Library QGPL

————

— e eetn

—————eierd

Library USER3
Program C
File D




The Library List in Applications

Each job in the system has its own library list. This library list consists of a
system part and a user part, as in Figure 6-1.

@ Lists libraries that
contain objects needed

by system,
Library List
® Same for all jobs.
System
PZrt asys R . .
® Lists libraries that
contain objects
referenced by users.
User QGPL
Part ® Default list defined
QTEMP for all jobs.

@® Default list overridden
for individual jobs if
separate library list
specified for job,

Figure 6-1. Job Library List

Figure 6-1 shows the library list as shipped by IBM. The system part contains
only the QSYS library; the user part contains only the QGPL and QTEMP
libraries (for more details, see the CPF Programmer’s Guide).

Generally, only the user part is apparent to the system users because it affects
objects they request in individual jobs. Therefore, the discussion of library lists
in this publication is restricted to the user part of the library list.

You can determine which libraries are contained in the user part of the library
list for a job by issuing the Display Library List (DSPLIBL) command in the job.
For example, you can use the programmer menu as follows to display the
library list for your interactive job at a work station:

4 N
PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (app)y »(options)

2. Design/execute query app (app), y(options)

3. Create object object name, type, pgm for CMD, (text)

4. Call program program name

5. Execute command command

6. Submit job ( job name), (command)
7. Display submitted jobs
8. Edit source (asrcmbr), (type), (text)
9. Design display format (srcmbr)
90. Sign off ( #NOLIST %*LIST)
Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT
Option: 5 Parm: Type: Parm 2:
Command: dsplibl
Text: Log requests: ®YES
Src file: Src lib: %LIBL Obj lib: Jobd: GBATCH
CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG
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You receive a display of the following type:

r

03731781 "8:14206) USER LIBRARY LIST DISPLAY
POSITION LIBRARY POSITION LIBRARY POSITION LIBRARY
1 1 QGPL
2 QTEMP

.

This sample display shows that the library list being used for the job is the
default list. For many applications, this default library list may not be sufficient.
For example, if the application references objects in the QRPG and QIDU
libraries, those libraries should be included in the library list for each job using
the application. If a reference is made to an object without specifying its
library and the library is not in the job library list, the system will not be able to
find the object. This will result in an error in the job.

To avoid this problem, you need to replace the default library list by a library
list that includes all libraries containing objects referenced in the application.
The new library list must be defined for all jobs using the application.



Each application should have a method to define its own library list. For
example, an interactive job that requests the mailing list application could first
call a program that uses the Replace Library List (RPLLIBL) command to define
the correct library list. For a batch job, the library list could be specified in one
of the following ways:

« The job description for the batch job contains an initial library list (INLLIBL
parameter of Create Job Description command).

« The Job or Submit Job command used to submit the batch job specifies an
initial library list (INLLIBL parameter).

« The batch job contains the RPLLIBL command, which specifies a new library
list.

Because it is desirable to specify a library list only once, a job description that
contains a specific library list should be created for use by all batch jobs in an

application.

The new library list specified by the INLLIBL parameter or the RPLLIBL
command overrides (completely replaces) the default user library list.
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THE MAILING LIST LIBRARY AND STANDARD OBJECTS

In the remaining application approaches, a user-created library named
MLGLIBDEV (mailing library development) is used. It will be used to contain all
of the objects created for the application. It is created from the programmer
menu as follows:

~

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app)» s(options)
2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name
5. Execute command command
6. Submit job (job name), (command)
7. Display submitted jobs
8. Edit source (srcmbr), (type), (text)
9. Design display format (srembr)
90. Sign off (¥NOLIST %LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

iOption: 5_ Parm: Typa: Parm 2§

Command i _

I Text: . Log requests: %YES
Src file: Src lib: %LIBL Obj lib: Jobd: QBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

.

This library will contain standard objects that can be used in any application
and objects associated only with the mailing list application. The standard
objects that can be used in any application (and are required for the remaining
approaches) are the following:

« Source files

» Job description

» Set library list program

This section describes how these standard objects are created and used.

If this library will only be used for testing purposes, also specify TYPE(*TEST)
in the CRTLIB command. Defining a library as a test library facilitates the use

of debugging functions {not described in this publication; see the CPF
Programmer’s Guide).



Source Files

Four of the IBM-supplied source files, QCLSRC, QDDSSRC, QRPGSRC,
QUDSSRC, are used in this example. They are designed to contain source
statements for items such as high-level language programs and 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. The names of the IBM-supplied source files
will be used as the names of the user-created source files because the
IBM-supplied source file names are defaults on various commands. Because
the user-created source files will be in MLGLIBDEYV, they can have the same
names as the IBM-supplied source files, which are in IBM-supplied libraries.

A QCLSRC file for CL program source is created as follows:

4 N

PROGRAMMER HENU
Select one of the follouwing:
1. Design/execute DFU app (app), sloptions)

2. Design/execute query app (a&pp), s(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)

90. Sign off (%#NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5  Parm: Type: Parm 2:

Command: crtsrcpf filelaclsre.mlqglibdev) text('CL Source File')

Text: Log requests: *YES
Src file: Src lib: #LIBL 0bj lib: Jobd: GQBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6~-DSPMSG

b >

A qualified name (qgclsrc.miglibdev) is used for the file when it is created so
that the file is placed in the correct library.
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A QDDSSRC source file for physical file, logical file, and display file source is

created as follows:

r~

Select one of the follouwing:

PROGRAMMER MENU

1.
2.
3.
4.

Design/execute DFU app
Design/execute query app
Create object

Call program

. Execute command

Submit job

Display submitted jobs
Edit source

Design display format
Sign off

(app),
(app),
object

»(options)
»(options)
name, type, pgm for CMD, (text)

program name
command
(job name), (command)

(srcmbr), (type), (text)}
(srcmbr)
(#NOLIST %*LIST)

Typas: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

CF3-Command entry CF4-Prompt (3 & 5 only)

.

Option: 5_ Parm: Type: Parm 2:

Command: repf fi sgrc.m ibdev) text('DDS Source File')

Text: Log requests: ®YES
Src file: Src lib: ®#LIBL 0bj lib: Jobd: QBATCH

CF6-DSPM3G

A QRPGSRC source file for RPG IIl program source is created as follows:

r

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app), ,(options)

2. Design/execute query app (app), ,(options)

3, Create object object name, type, pgm for CMD, (text)

4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)

90. Sign off (#NOLIST *LIST)
Typu: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT
Option: 5_ Parm: Type: Parm 2:

Command: grtsrcpf filel(arpgsrc.mlglibdev) size(50 50 400) text('RPG_Source

Eile')

Taxt: Log requests: *YES
Src file: _ Src lib: #LIBL Obj lib: Jobd: QBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

The values that are listed for the SIZE parameter will provide better storage
allocation than the default values because RPG members normally contain
more source statements than other types of members.



A QUDSSRC source file for the utility definition statements for IDU

applications is created as follows:

- )
PROGRAMMER MENU
Salect ona of the following:
1. Design/execute DFU app (app)y s(options)
2. Dasign/axecute query app (app), ,(options)
3, Create object object name, type, pgm for CHD, (text)
4. Call program program name
8. Execute command command
6. Submit job (job name), (command)
7. Display submitted jobs
8. Edit source (srcmbr), (type), (text)
9. Design display format (srcmbr)
90. Sign off (#NOLIST #LIST)
Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT
Option: 5_ Perm: Typa: ____ Parm 2:
Command : ar jlel rgc.mlglibdev) text('UDS Sour ile’)
Taxt: Log recuests: *YES
Src file: Sre lib: ®LIBL Obj lib: Jobd: QBATCH
CF3-Command entry CF4-Prompt (3 & 5 only) CF6~-DSPMSG
g J
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Job Description

Each job has a set of attributes that define how the system is to handle the
job. Specifying all the attributes each time a job is submitted would be tedious
and time-consuming. Because many jobs in an application have the same {or
similar) attributes, CPF supports an object called a job description in which the
attributes of a job can be predefined. When an application job is submitted, it
need only reference the job description to ensure that the correct attributes are
used. A job description named MLGLIBDEV will be created to control the
execution of batch jobs in this application. Included in this job description is
the library list to be used for the batch jobs. The job description is created as
follows:

~

PROGRAMMER MENU
Salect one of the following:
1. Design/execute DFU app (app)s ,(options)
2. Design/execute query app (app), y{options)

3. Create object object nama, type, pgm for CMD, (text)
4. Call program program name
5. Exacute command command
6. Submit job (job nama), (command)
7. Display ‘submi tted jobs
8. Edit source (srcmbr), (type), (text)
9. Design display format {srcmbr)
90. Sign off (%NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5_ Parm: Type: Po. 2:

Cowmand: b ibdev.m ib inllibl(mlglibdev 1 qtemp gidu qrpg)
logi2 0 #seclvl) text(‘'Job Description for Mailing List')

G‘r.xh Log requests: XYES
Src fila: Src lib: #LIBL Obj lib: Jobd: GBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

o The INLLIBL parameter specifies the initial library list so that MLGLIBDEV is the
first library searched, followed by QGPL {(general purpose library}, QTEMP
(temporary library), QIDU {IDU library), and QRPG (RPG library).

G A temporary library (QTEMP) is created at the beginning of each job and then
deleted when the job is completed.

e The QIDU and QRPG libraries contain the |1BM-supplied programs for the IDU and
RPG Il program products.

O The LOG parameter defines the amount and type of information to be logged in
the job log.



Note that the user library, MLGLIBDEV, which contains the source files just
defined, is specified before the IBM-supplied libraries, which contain the
defauit source files. The libraries must be specified in this order for correct use
of commands and the programmer menu.

For each batch job that uses this job description, the library list specified in the
INLLIBL parameter replaces the default user library list (see Figure 6-1). The
application library, MLGLIBDEV, would not normally be included in the default
library list.

Because this application does not use COBOL or the Conversion Reformat
Utility, the COBOL library (QCBL) and Conversion Reformat library (QS3E) are
not included in the library list. You may need to include QCBL and QS3E in the
library list for your applications.

When the job description is created, default values are used for the job queue
(QBATCH) and the output queue (QPRINT). These defaults are used for all
examples in this publication.
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Set Library List Program

The job description just created is used to replace the default library list for
batch jobs executing in the application. Now, a CL program named SETLIBL
will be created to replace the default library list in interactive jobs executing in
the application. After you create this program, the Replace Library List
(RPLLIBL) command does not need to be entered for each interactive job;
however, the SETLIBL program must be executed each time you sign on to do
an interactive job in this application.

The following procedure can be used to create the SETLIBL program.

Enter the RPLLIBL command as follows so that MLGLIBDEV is part of the
library list and the system can find the job description entered in the next step.

r

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (app), i(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. ExXecute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off (#¥NOLIST %LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5_ Parm: Type: Parm 2:

Command: rpllibl liblimlglibdev capl aqtemp aidu gqrpq)

Text: Log requests: *YES
Src file: Src lib: #LIBL Obj lib: Jobd: QBATCH

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG




Now request SEU as follows:

r

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app tapp), s(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), Utype), (text)

9. Design display format (srcmbr)
90. Sign off (®NOLIST *LIST)

Type.-' BSCF, 6[., cL, CLP, CHDyo"‘INF. DSPF, LF, PF, PRTF, RPG, TXT

Option: 8 Parm: SETLIBL Type: CLP _Parm 2:

Command:
Text: Set Library List Program_for MLGLIBDEV Log requests: *YES
Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry cra-ompt (3% 5 only) G*Fs-osmsa

Select option 8 to request SEU.

Key in the name of the source member here.

Key in the type here.

You can key in text here to describe the source member.

Once you have made these entries for Src /ib, Obj /ib, and Jobd, they will remain

on the menu, so that you do not have to enter them again for the remainder of
your interactive job at the work station.

The source library (Src /ib) must be specified when option 1, 2, 3, 8, or 9 is selected
on the programmer menu. The object library (Ob/ /ib} must be specified when
option 3 or 4 is selected. However, if you create an object by selecting option 5,
you must specify the library MLGLIBDEV as you did when you created the
MLGLIBDEYV job description. A job description (Jobd) must be specified when
option 3 or 6 is selected. MLGLIBDEYV is keyed in as the source library, the
object library, and the job description (which you previously created). A source
file (Src file) name is not selected because the default file names (such as QCLSRC)
will be used.
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6-17



SETLIBL is now a member of QCLSRC and space is allocated for the source
statements. An SEU edit display appears that allows you to enter the source
statements as follows:

SEU US HW:1 Mbr: SETLIBL Scan:

) T TS A . S S - Y
o %% % %BEGINNING OF DATAM*¥%¥
0001.00 PGM /% SETLIBL REPLACE LIBRARY LIST PROGRAM FOR MLGLIBDEV*/
Qoooa.oo RPLLIBL LIBL(MLGLIBDEV QGPL QTEMP QIDU GRPG)
’Gooos.oo ENDPGM
HaNNNHNEND OF DATANMH%¥%H

The PGM command begins a CL program.

RPLLIBL command.

@ 006

The ENDPGM command identifies the end of the program.

Any job that calls this program will have its library list replaced as defined by this



After you enter the source statements as shown and exit SEU, the programmer
menu reappears. The program SETLIBL can now be created as an object
within MLGLIBDEV by using the programmer menu as follows:

g A
PROGRAMMER MENU
Select one of the following: .
1. Design/execute DFU app (app)» ,(opt!ons)
2. Design/execute query spp (app), v(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name
5. Execute command command
6. Submit job (job name), (command)
7. Display submitted jobs
8. Edit source (srcmbr), (type), (text)
9. Design display format (srcmbr)
90. Sign off (¥NOLIST *LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3 Parm: SETLIBL Type: CLP Parm 2:

Command:
Text: Set Library List Program for MLGLIBDEV Log requests: %*YES
Src file: ' Src lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

. y

You only need to enter a 3 (for option) because all of your other previous
entries still appear on the programmer menu. The entry in the option field
disappears after each requested function is complete, but all other entries
remain.

All create operations that result from selecting option 3 are submitted as batch
jobs. Input at the work station is not inhibited while an object is being created.

Note the difference between selecting option 3, which was used to create the
SETLIBL program, and selecting option 5, which was used to create the job
description. Option 5 requires the entire command, including the name of the
library that contains SETLIBL, to be keyed in. The command is executed
immediately when the Enter key is pressed. Option 3 requires only a few
parameters to be keyed in. When the Enter key is pressed, the command is
submitted for execution as a batch job. The system uses the source and object
library names keyed in at the bottom of the programmer menu to generate the
correct create command and place it as a batch job on the job queue. SETLIBL
is created by the batch job and is placed in MLGLIBDEV. The library
MLGLIBDEV is now ready to contain specific application objects.

Libraries and Files
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Programmer Menu Considerations

Each time you are ready to work on the mailing list application, you can define
your own library list from the programmer menu as follows:

~

PROGRAMMER MENU
Salect ohe of the following:
1. Design/execute DFU app (app), s(options)
2, Design/execute query app (app), s(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job ({job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (typa), (text)

9. Dasign display format (srcmbr)

90. Sign off (#¥NOLIST »*LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5 _ Pura: “Typat Parm 2:
Command: mumummm_o

Taxt: s Log- requutl: EYES
Src file: Src lib: EL L;ng Y. 0bj lib: r_lLGLlBQEV Jobd: MLGLIBDEV
CF3-Command entry CF4-Prompt (3.8 (Jnly)  CFe-DSPSE )

..

o These entries call the SETLIBL program, which replaces your library list.

©  These entries are made once per work station job.

The MLGLIBDEV entries that are made once establish the environment for
application development and maintenance. It is assumed that you have
established the environment for the remaining application approaches in this
publication.

This section describes a typical programmer task and shows how the
programmer menu can be used to perform this task. Assume that source for
an RPG Il program named MLG600 has been previously entered. The source
must now be changed for one of the following reasons:

« The program did not compile because the RPG compiler found errors in it.

« The program did not execute as expected.

Record formats have changed.

« The program is being enhanced.



To change the source, you request SEU by making the following entries on the
programmer menu:

r~

PROGRAMMER MENU
Salact ona of the following:
1. Design/execute DFU app (app)y sl(options)
2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srembr)

90. Sign off (®NOLIST ®LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 8 Parm: MLG600 Type: RPG_ Parm 2:

Command :
Taxt: Log requests: *YES
Src file: Sre lib: MLGLIBDEY Obj lib: MLGLIBDEV Jobd: MLGLIBDEY

CF3-Command antry CF4-Prompt (3 & 5 only) CF6-DSPMSG

..

You receive an SEU display that shows the source statements (see Source
Entry Utility in Chapter b). After you make the required changes and exit SEU,
the programmer menu reappears. It looks like the previous display {with the
entries on it) except the option field is blank.

If you try to use option 3 to create MLG600 and a program named MLG600
already exists in MLGLIBDEYV, the following error message appears:

r

PROGRAMMER MENU
Salect one of the following:
1. Design/execute DFU app (app), ,(options)
2. Design/execute query app (app), ,(options)

3. Creata objact object name, typa, pgm for CMD, (text)
4., Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srembr)
90. Sign off (%NOLIST ®LIST)

Typcs: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3 Parm: MLG60O Type: RPG_ Parm 2:

Command:

Taxt: Log requests: *YES
Src file: Src lib: MLGLIBDEY Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

Object already exists. Press CFll to replace existing object.

.
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The existing program named MLG600 must be deleted before the new
program named MLG600 can be created. This can be done by replacing the
existing MLG600 with the new MLG600 as follows:

1. Press the Error Reset key to remove the error message and allow input.
2. Press CF11 to delete the existing object and then create the new obiject.

If you did not intend to give the two objects the same name and do not want
to replace the existing object, press the Error Reset key, change the request,
and press the Enter key to enter the new request.

Another way to replace an object is to select option 3 and then press CF11
(instead of pressing Enter). This means that the object you specified should be
replaced if it exists. No error message is displayed.

When some objects are created for the final production version, you may want
to specify certain parameters on the Create commands instead of using
defaults. You can use command prompting to help you do this from the
programmer menu. When option 3 is selected, press CF4 to display the
prompt. Specific options can then be selected and the modified Create
command is submitted as a batch job.



Each time a request to create an object is submitted by selecting option 3, that
request becomes a job. Submitted jobs can be reviewed by selecting option 7
on the programmer menu. You receive a display of the following type:

r~
04/22/80 11:19:33 SUBMITTED JOBS - QBATCH
JOB NAME  USER NBR TYPE STATUS
— HLG600 QPGMR 004248 BATCH  ACTIVE
1-pSPJOB  2-Spl files 4-HLDJOB 6-RLSJOB  9-CNLJOB  CF5-Redisplay
.

While the submitted job is on the job queue or is being compiled, the
programmer can be working in the same or a different application area. When
the compilation is finished, a message saying whether or not the compilation
was successful is sent to the work station. Press CF6 from the programmer
menu to display messages.

The compilation listing produced by the compiler can be displayed at the work
station and/or printed. System/38 allows all programmer functions to be
performed without using paper output. A full discussion of this technique is
beyond the scope of this publication.
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FILES

The following three types of files are needed for the interactive approaches in
Chapters 7 through 11:

« Field reference file
« Master files
« Transaction files

This section discusses these objects and shows how to create them.

Field Reference File
A field reference file is a physical file whose record format describes the fields
used by a group of files. A field reference file contains no members (data
records). The field descriptions in the field reference file can be referred to
when the DDS for other files are written. Some benefits of using a field

reference file are:

« It is a single source for all field information (such as attributes and text
description).

« It allows using a reference to a previously described file.
« It improves documentation throughout the files and programs.

« It simplifies the coding needed to achieve consistency and documentation.



The field reference file named MLGREFP contains the record format for the
mailing list example. To enter the source for MLGREFP, request SEU from the
programmer menu as follows:

{ N

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app)s sl(options)

2. Design/execute cquery app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off (®¥NOLIST %*LIST)

Types: BSCF, CBL, CL, CU‘OCH'D, CHNFG')SPF. LF, PF, PRTF, RPG, TXT

Optiont 8_ Parm: MLGREFP Type: PF Parm 2:

Command:
Text: Mailing List Field Reference File Log requests: %YES
Src file: - 8rc lib: MLGLIBDEY Obj lib: MLGLIBDEV Jobd: HLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

The name keyed in for srcmbr (MLGREFP) is normally the same as the name for
the file that will be created (MLGREFP). Using the same name helps control
source and object relationships.

G Because you indicated that the type is a file (a physical file in this case), the
source will be placed in QDDSSRC.

You receive an SEU display that allows you to enter the DDS source for
MLGREFP. The DDS to be entered are shown in Figure 6-2.
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Each field uses the COLHDG keyword to define a column heading that is used
by IDU. If the TEXT keyword is not defined for a field, the column heading is
used as the text description (which is also used by IDU). This description also
appears on the RPG [l compilation listing when the described field is copied as
part of an externally described file.

The descriptive information (COLHDG and TEXT) is entered in both uppercase
and lowercase letters. SEU usually changes lowercase entries to uppercase.
However, if you press the CF12 key, SEU will not change lowercase to
uppercase; your entries will remain either lowercase or uppercase exactly as
you key them in (vou press the Shift key for uppercase). When uppercase and
lowercase information is printed on a system printer, an optional print belt is
available for printing both uppercase and lowercase. If a print belt containing
only uppercase letters is mounted, System/38 translates the lowercase letters
so that they are printed as uppercase letters. This is the default for
IBM-supplied files.

The ADDR and CITY fields are defined by a reference function: R in position
29 and REFFLD beginning in position 45. The reference function allows a field
to be defined the same as a previously defined field. In this example, the
ADDR and CITY fields are defined the same as the NAME field. If the size of
the NAME field changes, the size of the ADDR and CITY fields automatically
changes within the field reference file. The transaction fields (those fields
whose names begin with X), also shown in Figure 6-2, are defined by the
reference function. The transaction fields each have unique names because
RPG requires unique storage areas to have unique names.

The TRNNUM field contains the transaction number. This is a consecutive
number which will be assigned by the data file utility (DFU).

The MLGLK1 field is used in a later approach and will be explained then (see
Chapter 11).

The EDTCDE keyword is used on most of the numeric fields to define the
proper editing of the field. This is the default when the field is displayed or
used by DFU or by Query. The edit code X for the ZIP field means that no
editing will be performed and is used to prevent any default editing that may
be applied by DFU or Query. The edit code Z is used to suppress the leading
zeros in the ACTNUM, BATNUM, and TRNNUM fields. Edit codes are
described in the CPF Reference Manual—DDS.

When you have entered all the source shown in Figure 6-2, and exit SEU, the

programmer menu is displayed again. MLGREFP is now a member of the
source file as shown in Figure 6-3.
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Source File
QDDSSRC

Members ‘2
LR}
DDS for DDS for MLGREFP DDS for
File File File
(s
DDS Source

A3, FLDRES MUGREFP MALLUING LTST FLELD Pefe@in(s Fith
A R MUGREF® TEXT(*Mailang List Fiela Retarepie')
A ACTNUN s 0 (DLADG{" Assount® 'Number )
A €01CDf (7}
A ACTTve 1o (OUADG( Acct® *Tvpet)
A TEAT *Acer Type ) Bus 2 vl oo
A V:0ro & Sch h Pyr G Nrhry
A NAME 18 (OLFDGI* hgme*)
A ANNR R CEFFLOD(NANE )
a (DL~DGL('Agaress®)
A ity K REFFLD(NANS )
A (OLeDLL Caryt)
A STATE 2 CUOLHOG('State")
A e 5 0 COLHDG('7)p* "Code')
I €DTCOE (X)
A BATNUM & 0 COLHOG("Ratch® "Nurber ")
A EOTCDEL7)
A BATOAF & 0 COLHOG({"8atch® *Date’)
A EDICOE(Y)
A BATSTS 10 COLROG| ' 3ater® 'Statusy')
A TEXT('Batch Status 1=1n Pess o
a 2:T0 be Ceontdy 3=Ready’)
A 3ATDSC 35 COLHDG(*Batch Descriprion')
A TRNTYP 1 CULHOG(* Trans® *Type')
A TEXT('Trars Type AzAda ¢
a C:Chrange DzDelete’)
A XACTNM R REFFLD(ACTNYM)
A XACTTP [ REFFLD(ALTTYO)
A XNAME r REFFLO(NAME )
A XADOR R REFFLO(ADNDR)
a XCTTY R REFFLD(CITY)
A xSTaTE R REFFLG(STATE)
A e R REFFLD(Z1P)
A TRNNUB 5 0 COLHOG( ' Transaction® 'Aumber '’}
A EDTCDE(Z)
A MLGLKL 3o COLHDG{ *Lock® *Control’)
a YEXT('Control Number Used fur -
A Record Locking')

Figure 6-3. QDDSSRC Contains Member MLGREFP, which Contains DDS Source Statements
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The physical file MLGREFP can now be created using the source in member
MLGREFP of file QDDSSRC (Figure 6-3). Because you previously entered the
name (MLGREFP) and the type (PF) on the programmer menu when you

entered the source, you need only enter a 3 for the option number to create
MLGREFP:

4 )

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app), ,(options)
2. Design/execute query app (app)s ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program nsme

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs .

8. Edit source (srembr), (type), (text)

9. Design display format (srcmbr)

90. Sign off (#NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3 Parm: MLGREFP Type: PF Parm 2:

Command:
Text: Mailing List Field Reference File Log requests: ®YES
Src file: Src lib: MLGLIBDEV 0Obj lib: MLGLIBDEV_ Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG
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Master Files

The master files used in the mailing list application are a physical file,
MLGMSTP, and a logical file, MLGMSTL. MLGMSTP contains the master data
for the mailing list application and MLGMSTL provides the format and access
path to access the master data. Accessing the master data through a logical
file can help you achieve data independence.

One of the advantages of System/38 data base support is the ability to
achieve data independence. This means that any program using a specific
record format does not need to be recompiled if changes occur to the physical
data format but not to the logical record format used by the program. For
example, if a field is added to the file such that the locations of some of the
original fields are changed, the existing programs can be used without being
recompiled. Refer to the CPF Programmer’'s Guide for information on how to
do this.

Because MLGMSTL is a logical file used to access the data in MLGMSTP, the
definition for MLGMSTP must be created first. To enter the source for
MLGMSTP, you request SEU from the programmer menu as follows:

r~

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (app), ,(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (taext)
4. Call program program name

5. Executa command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr) :
90. Sign off (%NOLIST %LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 8_ Parm: HLGHSTP Type: PF__ Parm 2:

Command:
Text: Majling List Master Physical File Log requests: *YES
Src file: Src lib: HLGLIBOEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

.

You receive an SEU display that allows you to enter the DDS source for
MLGMSTP. The DDS to be entered are shown in Figure 6-4. The REF
keyword specifies the field reference file {MLGREFP) previously created. An R
in position 29 specifies that the field reference function is being used. This
tells the system to copy the complete description of the field (including
COLHDG and TEXT) from the field reference file. No key field is specified for
this file.
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Figure 6-4. DDS for MLGMSTP File

When you exit SEU after entering the DDS for MLGMSTP, the prograrnmer
menu is displayed again. To create the physical file MLGMSTP, you need only
select option 3:
4 N
PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app), stoptions)
2. Design/execute query app (app), ,l(options)
3. Create object object name, type, pgm for CMD, (text)
4. Call program program name
5. Execute command command
6. Submit job (job name), (command)
7. Display submitted jobs
8. Edit source (srcmbr), {(type), (text)
9. Design display format {srcmbr)
90. Sign off (¥NOLIST XLIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3 Parm: MLGHMSTP Type: PF Parm 2: _

Command: ~

Text: Mailing List Master Physical File Log requests: *YES

Srec file: Src lib: MLGLIBDEV_ 0Obj lib: MLGLIBDEV Jobd: MIGLIBDEY

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG
L ;
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Now, the definition for MLGMSTL is created. You request SEU from the
programmer menu as follows:

4 )

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (app)s s(options)

2. Design/execute query app (app)s ,{options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job ({job name), (command)

7. Display submitted jobs

8. Edit source (srecmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off (¥NOLIST #*LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, OSPF, LF, PF, PRTF, RPG, TXT

Option: 8_  Parm: MLGMSTL Type: LF Parm 2:

Command:

Text: Mailing List Master lLogical File Log requests: *YES
Src file: Src 1ib: MLGLIBDEY Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

You receive an SEU display that allows you to enter the DDS for MLGMSTL.
The DDS to be entered are shown in Figure 6-5.
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Figure 6-5. DDS for MLGMSTL File

The keyword UNIQUE specifies that duplicate key values are not allowed
within a member of this logical file. The keyword PFILE identifies the physical
file containing the data to be accessed through this logical file. Because
individual fields are not specified for the logical file record format, the fields
wiil be the same as the physical file MLGMSTP (see Figure 6-4). The K in
position 17 identifies ACTNUM as a key field.
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After the source for MLGMSTL is entered, the logical file MLGMSTL can be
created by selecting option 3 on the programmer menu:

r

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (appls s(options)

2. Design/execute query app (app), ,(options)

3, Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off (#¥NOLIST *LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3_ Parm: MLGMSTL Type: LF Parm 2:

Command:
Text: Mailing List Master Logical File Log requests: *YES
Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBDEV_ Jobd: MLGLIBDEVY

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

.

Transaction Files

The transaction files are a physical file, MLGTRNP, and a logical file,
MLGTRNL. MLGTRNP contains transactions to be applied to the mailing list
master file. MLGTRNL provides the access path to the transaction data.

MLGTRNP is created first. Request SEU from the programmer menu as
follows:

r

PROGRAMMER MENU
Salect one of the following:
1. Design/executa DFU app (app), s(options)
2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4, Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off- (%NOLIST %*LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 8 Parm: MLGTRNP Type: PF Parm 2:

Command:
Text: Mailing List Transaction Physical File Log requests: %YES
Src file: Src lib: MLGLIBDEV 0Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

Libravies and Files
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You receive an SEU display that allows you to enter the DDS for MLGTRNP.
The DDS to be entered are shown in Figure 6-6.
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A record format (MLGTRNR) is defined with the same field names that were
used in the transaction records discussed in Chapter 4. A transaction number
(TRNNUM) field is added; this field will contain a consecutive number assigned
by DFU. The keyword REF and the R in position 29 specify that the field
reference file is used.



After the DDS for MLGTRNP are entered, the physical file MLGTRNP can be
created by selecting option 3 on the programmer menu:

[ A

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app)s ,(options)
2. Design/executa query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4, Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srembr), (type), (text)

9. Design display format (srembr)

90. Sign off (#NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3 Parm: MLGETRNP Typa: PF Parm 2:

Command:
Taxt: Mpiling List Transaction Physical File Log requests: *YES
Src file: Sre lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

g J

Now MLGTRNL can be created. Request SEU as follows:

a N

PROGRAMMER MENU
Select one of the follouwing:

1. Design/execute DFU app (app); ,(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CHMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text}

9. Design display format (srembr)
90. Sign off (#NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CHMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 8 _ Parm: MLGTRNL Type: LF Parm 2:

Command:
Text: Mailing List Transaction Logical File Log requests: *YES
src file: Src lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEY

CF3-Command entry CF4-Prompt (3 & 5 only)} CF6-DSPMSG
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You receive an SEU display that allows you to enter the DDS for MLGTRNL.
The DDS to be entered are shown in Figure 6-7.
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Figure 6-7. DDS for MLGTRNL File
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The PFILE keyword specifies the format (MLGTRNP) over the physical data.
The K in position 17 identifies TRNNUM as a key field. Because the DDS do
not specify individual fields for the logical file record format, the fields will be
the same as in the record format of the physical file MLGTRNP {see Figure
6-6).

After the DDS for MLGTRNL are entered, the logical file MLGTRNL can be
created by selecting option 3 on the programmer menu:

r'

PROGRAMMER MENU
Salect one of the following:
1. Design/execute DFU app (app), >(options)
2. Design/execute query app (app), ,(options)

3. Create object objact name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format {srcmbr)

90. Sign off (#¥NOLIST %*LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 3, Parm: MLGTRNL Type: LF Parm 2:

Command:

Text: Mailing List Transaction logical File Log requests: XYES

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBOEY Jobd: MLGLIBDEV




A Review of Files and Their Usage

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.

« 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.
Changes to the field reference file do not require that physical and logical files
be re-created unless the change impacts the physical and logical files.

A summary of the files used by this application at this point follows.

When you define files, all of the files shown below are used and they must be

created in the correct sequence. When the logical files are created, the field
reference file is not used.

When Defining Filas

MLGREFP
Field

Reference
File

MLGTRNP
Physical
Transaction

MLGMSTP
Physical
Master File

MLGMSTL
Logical
Master File

Logical
Transaction
File

Libraries and Files
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When you create programs, only the externally described files are used, as
shown below (MLG311 will be discussed and used in Chapter 7). Note that
the field reference file, physical files, or program described output file
(QPRINT) are not used.

When Creating Programs

MLGMSTL MLGTRNL

Logical Logical

Master File

MLG311
RPG 111
Maintenance
Program

When you execute programs, all of the files except the field reference file are
used, as shown below.

When Executing Programs

MLGTRNP
Physical

MLGMSTP
Physical

Master File Transaction

MLGTRNL
Logical

Transaction
File

MLGMSTL
Logical
Master File

MLG311
RPG 111
Maintenance
Program

QPRINT
Output
File
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Chapter 7. Interactive Input and Batch Maintenance

OVERVIEW

In the pervious approach of Chapter 4, master records in a data base file were
updated from transaction records that were read from diskette. The approach
in this chapter allows transactions to be entered from a work station into a
data base transaction file. The group of records entered into the transaction
file is then applied to the data base master file by a maintenance program.

The transaction entry part of this approach consists of the following:

« A work station user enters transactions using a DFU application, MLG110U.

« The transaction records entered at the work station are stored in the
physical transaction file, MLGTRNP. A logical transaction file, MLGTRNL,

provides the access path between the MLG110U application and the
physical transaction file.

MLGTRNL
DFU el SO I
i P - sica
'IIE'ransactlon Application Transaction[Ps 1™ 4 Tr:nsaction
ntry MLG110U File Fil
ile

Interactive Input and Batch Maintenance
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7-2

The maintenance part of this approach consists of the following:

« A work station user invokes the RPG |l maintenance program, MLG311, by

submitting a batch job that calls MLG311.

« The MLG311 program takes the records from the transaction file and
applies them to the master file. A logical transaction file, MLGTRNL,
provides the access path between the MLG311 program and the physical
transaction file, MLGTRNP. Similarly, a logical master file, MLGMSTL,
provides the access path between the program and the physical master file,

MLGMSTP.
Job Job Queue
[ ] - = =
° g2 ] -
CaII.M LG311 Job
[ ]
[ ]

RPG

~ Maintenance
RN Program
Transaction] — b7 | Transaction S MLG311
File File 1

QPRINT

Call MLG311
e
hg MLGMSTL
Logical Physical
Master Master
File




ENTERING TRANSACTIONS

In Chapter 4, the transaction records were on diskette, and the fields of a
record were described on input specifications for the RPG Ill maintenance
program. In this approach, transactions are entered at the work station into a
data base file, MLGTRNP, which also contains a description of the record
format.

The transactions are placed in MLGTRNP by a data file utility (DFU)
application, MLG110U. DFU is the part of the IDU that is used to create,
maintain, and display records in a data base file. A DFU application for a
particular file (in this case, a transaction file) is created by responding to a
series of prompts. That file must be an externally described data file and must
be processed in keyed sequence, that is, based on the contents of key fields
contained in the records.

DFU 7=
Transaction Application ; ~I" L ;
@ MLG110U Transactlon ' Transaction

Interactive Input and Batch Maintenance 7-3



Creating the DFU Application

The first step in implementing this approach is to create the DFU application,

MLG110U, so that a work station user can enter transactions into the
transaction file.

When creating or executing DFU applications, you may find the Keyboard
Template (GX21-7756) useful. This set of templates identifies command

function keys available for DFU, as well as for CPF, query, SDA, and SEU.

— DFU Definiton I )
CF13 CFi4 CF15 CF17 CF1 CF CF22 CFD CF.
Status Review Raview Revigw

Application DDS Format
Fields
CF1 CF2 CF3 CF4 CF5 CF6 CF? CF8 CF® CF10 CF11 CF12
Exit Pravious Display Add Add Advance Delete/
Display Messages Before After Change
Owner
\ /7
\ ,/
\
/
\ , ,
\ ’
\ ,
N /
\ 7/
N\ //
\‘ /
e EY &
2 5 6 7
— DFU Execution __GX21.7753.3 c—
—— e — - m—
CF13 CFi4 CF18 CF18 CF17 CF1 CFi18 CF20 CF2Y CF22 CF3 CF24
Status Review Print Print Auto Record| Data Error | Search Nullify
Application | Records Accumu-  |Advance Detection Next on
Fields lators On/Of On/Oft Format
CF1 CF2 CF3 CF4 CF5 CF6 CF7 CF8 CF9 CF10 CF11 CF12
Exit Previous Select Auto Auto Display Add Change Delete
Display Format Duplicate Increment
On/Ott On/Off




To

create the DFU application MLG110U, you request DFU from the

programmer menu as follows:

r'

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app)s s(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source {srcmbr), (type), (text)

9. Design display format (srembr)
90. Sign off (%¥NOLIST *LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 1_ Parm: MLGllOU Type: Parm 2:

Command}

Text: Log requests: XYES
Src file: Src lib: MLGLIBDEV O0Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

Interactive Input and Batch Maintenance
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You receive the DFU menu. Because you want to create an application, you
select option 1 on this menu:

r

DFU MENU
Select ona of the following: . oo
1. Create or change an application
2. Execute an spplication :
3. Manage existing application

Option: 1

Press HELP for instructions. Press CFl1 to exit.

.

When you press the Enter key, you receive the DFU create/change menu:

.

DFU CREATE/CHANGE MENU

Select one of the following and enter values belowu:
1. Display information about an application
2. Create a new application
3. Change an existing application
4. Delete an existing application

Qation: g o o
Application name: HL6l10yU “] (#-Application selection list)
Library name: MLGLIBDEV,

HELP-Help CF2-Previous display

Select option 2.

The application name and library name are already filled in because you specified
an application name and object library on the programmer menu.




You then receive the DFU create prompt. You use this prompt to specify the
text description of the application you are creating and the file you want the
application to access:

r~
DFU CREATE PROMPT
Application name: MLG110U Library: MLGLIBDEV
Enter information for new application: o
Description: DFU Program for Mailing List Transaction File

Fila name: MLGTRNL (¥-Fila salaction list)
Library name: QELGLIBDEV

HELP-Halp CF2-Pravious display CF3-File information

-

o Key in the text description of the application.

Q Key in the name of the file to be accessed and the library where the file is
located.

For the file name, you specify the name of the logical transaction file,
MLGTRNL. The DFU application will interact with the records in the physical
transaction file, MLGTRNP, through the access path defined by MLGTRNL
(the procedures for creating MLGTRNP and MLGTRNL were discussed in
Chapter 6).

Interactive Input and Batch Maintenance
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When you press the Enter key after completing the create prompt, you receive
the application control prompt. You only need to specify the size of the display
screen you want the application to execute on:

HELP-Help CF2-Previous display

.

r )
i APPLICATION CONTROL PROMPT
Application nama: ML6110U Library: MLGLIBDEV
File nama: MLGTRNL Library: MLGLIBDEV
Place an X next to the display size:
Primary display size: © x 20xe0 _ 12x80 _ 16xes
Take defaults after field selection: o N (Y-Yes N-No)

o Key in X if not shown here.

o Do not change this default value because you will need to modify the definitions.

A file review prompt is displayed next:

-

For each record format to be used, enter R to review the fields, A to select all
fields, or E to enter the fields later:
RECORD: MY DESCRIPTION
R MLGTRNR Mailing List Transaction,

0 ©0 o

FILE REVIEW PROMPT FOR FILE HLGTRNLo

~

You specified this file name on the DFU create prompt.
Key in R to review all fields.
This record format was entered as part of the DDS for MLGTRNL.

This information was entered as part of the DDS TEXT keyword for the record
format MLGTRNR.

0000 /(




To respond to this display, you can enter R, A, or E on the blank line preceding
MLGTRNR. By entering A, you specify that you will be entering data into all

fields and the field review prompt is skipped.

By entering E, you will bypass the field review prompt. These fields must be

added later on the basic field definition prompt.

By entering R, which is the option used for this example, you can review the
fields for records in MLGTRNL. (This information was entered in the DDS for
MLGTRNL, as discussed in Chapter 6.) The following field review prompt is

displayed:

-

.

FIELD REVIEW PROMPT FOR RECORD MLGTRNR

Place an X next to each field to be used or enter %ALL:

X FIELD NAME.

BATNUM
TRNTYP
XACTNM
XACTTP
XNAME
XADDR
XCITY
XSTATE
_ Xz1p
— K TRNNUM

LENGTH

6,0

1
5,0
1,0

TYPE

CO>>»>»>»>TVU>PT

DESCRIPTION
Batch Number

u @

Trans Type A=Add C=Change D=Delete

Account Number

Acct Type 1=Bus 2=Gvt 3=0rg 4=Sch 5=Pvt 9=0th

Name

Address

City

State

Zip Code
Transaction Number

You can choose the fields into which you will be entering data by placing an X
next to those fields.

Key in *ALL to indicate data will be entered into all fields (which is done in this

example).

Interactive Input and Batch Maintenance
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The next prompt is for entry format definition:

-

ENTRY FORMAT DEFINITION PROMPT

For record format name MLGTRNR: ter:
Entry format identifier: . @
Entry format description: F¥ Ly List Transaction
Display one field per line: ¥NO
Display multiple records: ¥NO
Redisplay changes: *NO
Chain to entry format ID:

.

@ Key in T (for transaction).

The default entry format description shown on the prompt was taken from the
DDS for record format MLGTRNR.

The following basic field definition prompt lists the fields selected on the field
review prompt and allows you to enter specifications for each field:

s

BASIC FIELiD DEFINITION PROMPT FOR RECORD MLGTRNR

Define format ID T - Mailing List Transaction
FIELD NAME ORDE INPUT DISPLAY VERIFY HDEF XVAL
BATNUM X
JRNTYP
XACTNM
XACTTP
XNAME
XADDR
XCITY
XSTATE
XZIP
TRNNUM

© {0 @ [~ ]o U] o {ro o
olololololololololo
IDXIX XIS IXIX X XX X
XX DI XXX X IX

[}
i

1

11

o

.

@ Key in X s0 that extended definitions can be specified for these fields.



For each field, Xs automatically appear in the INPUT and DISPLAY columns. In
this example, the Xs should remain; however, if you need to remove an X in
another application, enter a blank over that X.

The ORDER column defaults to the sequence of the record format. This is the
order in which the fields will be displayed. The order can be changed, but the
default order is used in this approach.

You next receive the extended field definition prompt for each field that had an
X under the XDEF column. The extended field definition prompt for BATNUM
is displayed first with the default entries:

i A

EXTENDED FIELD DEFINITION PROMPT FOR FIELD BATNUM

Enter the following numeric field attributes:

Label: Batch

o Number
Default spacing: ¥YES If #NO, enter number of spaces: |}
Newline: *NO Label location: #ABOVE
Edit code: Z Accumulate field changes: #NO
Initial value:
Autodup: #YES o Increment:

Field exit required: XYES

o This information was entered as part of the DDS COLHDG keyword for this field
in record format MLGTRNR.

o Key in *YES (*NO is the default} because the batch number for each record needs
to be automatically duplicated in this example.
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The extended field definition prompt for TRNNUM is displayed next:

r

Labal: o

EXTENDED FIELD DEFINITION PROMPT FOR FIELD TRNNUM

Entar the following rumaric. fialdattributes:
ransecti

Number

Dafault spacing: ®YES If %¥NO, enter number of spaces: ]
Nemlina: #NO Label location: #ABOVE
Edit coda: r4 Accumulate field changes: ¥NO
Initial value: 7
Autodup: *NO Increment: o 10
Field exit required: *YES :

. A

This information was entered as part of the DDS COLHDG keyword for this field
in record format MLGTRNR.

Key in 10 because the transaction number (TRNNUM) for each record needs to be

automatically incremented in this example. This means that TRNNUM will equal
10 for the first record, 20 for the second record, and so on.



TRNNUM can be used as a key field to access existing transactions for
modification or display; however, this use of a DFU program is not discussed
in this publication. DFU requires any file it uses to have keyed access paths.

The entry format definition prompt is displayed again so that you can define
another format:

r~
ENTRY FORMAT DEFINITION PROMPT
For reacord format name MLGTRNR enter:
Entry format identifier: —
Entry format description: Mailing List Transaction
Display one field per line: #NO
Display multiple records: *NO
Redisplay changes: *NO

Chain to entry format ID:

l

<

Because no additional entry format needs to be defined, press the Enter key
(without making any entries) to continue the prompting sequence.
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The last prompt used to create the DFU definition is the audit control prompt:

ﬁ

AUDIT CONTROL PROMPT

Enter tha following:
Add/delate records allowed: »Y

5

Changa racords allowed: ®YES
Key changes allowed: ¥YES
Print additions: #NQ
Print changes: #NO
Print delations: #NO

Data error option
(¥NOTIFY #DISPLAY %CHANGE): #NOTIFY

-

This display allows you to specify the following:

« Whether records in the file can be added/deleted, be changed, or have their
key fields changed.

- Whether a printed report will contain additions, changes, and/or deletions.

« Whether the display that notifies you of errors during the creation process
(if any errors occur) allows you to:
— Only bypass or delete the record in error (*NOTIFY).
— Also display or print information about the record in error (*DISPLAY).
— Display and bypass or delete the record in error, or correct the error
before the creation process continues (*CHANGE).

The defaults that automatically appear are used, and no additional information
needs to be entered.



C

The definition of the MLG110U application is now complete, and you receive
the exit application definition menu. You select option 5 to indicate that you
want to create the application:

[ ™)
EXIT APPLICATION DEFINITION MENU
Select one of the following:
1. Restart definition
.2. Modify definition
3. Delete definition
4. Save definition
5. Create application

Option: -]

Display fmt 'T ' rcd fmt MLGTRNR too large for console.

. >

The definition that was entered becomes a source member in the source file
QUDSSRC. The intermediate output of DFU is a utility definition specification
(UDS), which is a group of source statements from which IDU applications are
created. The statements are stored in the source file QUDSSRC and allow you
to modify an existing DFU application. The name of the source member is
MLG110U, which becomes the name of the DFU application when the
application is created.
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Because you selected option 5 on the exit application definition menu, you
receive an application creation prompt:

%

APPLICATION CREATION PROMPT

Enter the following:

Application name: MLG110U
Library name: MLGL IBDEV
Adopt owner's user profile: 1 (1-Normal 2-None 3-All)
Public authority: N (Y-Yes N-No)
Source listing: N (Y-Yes N-No)
Dump internal data areas: N (Y-Yes N-No)
Generated code listing: N (Y-Yes N-No)

Display fmt 'T ' red fmt MLGTRNR too large for console.

"

To create the MLG110U application, you need only accept the defaults shown
and press the Enter key. When the create function is complete, the user library
MLGLIBDEV contains a DFU application named MLG110U as well as a DFU
display file named MLG110U.

As soon as the application has been created, you receive a menu for executing
it. In this approach, you are creating the application for later use by work
station users and do not want to enter transactions; therefore, you press the
CF1 key to exit DFU. The DFU menu is shown again. When you press the
CF1 key, the programmer menu reappears.



Executing the DFU Application

Once the DFU application MLG110U has been created, work station users can
enter transactions into the transaction file by executing the application. You
can execute a DFU application by:

+ Selecting option 1 on the programmer menu, as you did to create the
MLG110U application, and then selecting option 2 on the DFU menu when
it is displayed.

« Enter the Change Data (CHGDTA) command.

There are several ways that the CHGDTA command might be entered by the
work station user. A method that uses user-created menus is described in
Appendix B.

Assume at this point that you enter the CHGDTA command through the
programmer menu to test the DFU application MLG110U. The command is
entered on the programmer menu as follows:

4 )

PROGRAMMER MENU
Select one of the following:
* 1. Design/execute DFU app (app}s sloptions)
2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

S. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)

90. Sign off (®NOLIST *LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5 Parm: Type: Parm 2:

Command: chgdta app(mlqllOu)

Text: Log requests: XYES
Src file: Src lib: MLGLIBDEYV_ Obj lib: MLGLIBDEV_  Jobd: MLGLIBDEV

CF3-Command entry CF4~Prompt (3¢5 only) CF6-DSPMSG
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When MLG110U is executed, the following display appears if no records exist
in the file:

{ -
T_ Mailing List Transaction MLG11oU ADD
Batch Trans Account Acct Name Address
humber . Type Nuvber | Type
°City State Zip Transaction
: 1 Code Number
.

© The Auto Dup indicator is blank initially. An A is displayed when the Auto Dup
key is pressed.

G You can key in transaction records on the blank lines.

The auto increment indicator must be on before a record is entered. The
indicator is set on by pressing the Auto Increment key (CF7). The first record
is assigned the transaction number of 10. Assign a unique batch number to
the first record and, after this record is entered, press the Auto Dup key (CF6).
Because Autodup was specified in the extended field definition for BATNUM,
the batch number is automatically duplicated for each subsequent record until
the Auto Dup key is pressed again.

A unique transaction number is automatically assigned to each transaction
record. Because an increment of 10 was specified in the extended field
definition for TRNNUM, transaction numbers for consecutive records are
consecutive and in increments of 10.



If records exist in the file when MLG110U is executed, a display that allows
you to enter the transaction number of the transaction record you want to
change appears. If you want to add a transaction record, press CF9 and the
display {previously shown) that allows you to enter new transaction records

appears.

When all of your transactipns are entered, press the Exit Application key (CF1).
The exit application prompt is displayed as follows with a summary of the

types of records you entered:

" Y
EXIT APPLICATION PROMPT
Enter the following:
Exit application: Y (Y-Yes N-No}
ADDED DELETED CHANGED VERIFIED
12 0 0 0
“ )

To end the job, press the Enter key. The programmer menu is then displayed.
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APPLYING TRANSACTIONS TO THE MASTER FILE

Transactions are applied in a batch manner to the master file by using an RPG
Il maintenance program. In Chapter 4, the maintenance program, MLG310,
used program-described data. In this approach, the RPG IIl maintenance
program, MLG311, will be using externally described data in the data base file,
MLGTRNL. MLG311 applies the transactions from MLGTRNL to the master
mailing list file, MLGMSTL.

<

RPG 111 MLGMSTL
Maintenance ) r. -
Program Logical Physical
MLG311 Master § T ¥ Master
File File
QPRINT

Creating the Maintenance Program
The steps to create MLG311 are outlined here:

- Invoke SEU from the programmer menu by selecting option 8 and specifying
MLG311 for srcmbr, RPG for type, and MLGLIBDEV for the source library
(see the discussion of the Source Entry Utility in Chapter 5).

« Enter the source statements.

The source for MLG311 is placed in QRPGSRC using SEU, as shown in

Figure 7-1. The source is the same as that for MLG310 except for the

following:

— Substitute the RPG Control and File Description Specifications in Figure
7-2 for those in Figure 4-3.

— Substitute the RPG Input Specifications in Figure 7-3 for those in Figure
4-5.

« Select option 3 on the programmer menu to create the object (RPG Il
maintence program) named MLG311.



Source File
QRPGSRC

Members %?
RPG RPG MLG311 RPG
Program Program S Program
ource
Source Source Source
{ L
Y )
Mhy  MLGTAA
FMIH I S T N I I T
¥*nnBE INNING OF DATAXswx
0001 .00 H
000..00 | ¥
0001 60 fx MBI MAINIAIN MATL ENG LIST MASTI R WITH TRANSAU T {OMS
0004.00 be IN DI SCRIKED DATA | ITT
0005 00 b
w004 00 TMLGYRML 1P F N DISh
0007.00 FMLGMSTL U T N D1SK A
0008, 00 FOFKINT O F 120 F PRINTE R
000900 3 ARCODE 4 4§ 0 ACCT TYF[ CODES
0040.00 £ ARSTAT 25 58 2 STATE CODES
0011.00 TMLGTRNR o1
0012,00 C SETOF 332233
0013.00 C SETNF 747273
0014.00 0 XACTNH CHATNMLGMS TR 61 &4 = NOT FOUND
0015.00 C Néi EXCPTMASTER FRINT MASTER
0014.00 C TRNTYF LARER A’ ADDITN 31 = ADDITION
0017.00 c TRMTYE CAREQ'C* CHANGE 2 3 CHANGE
00418.00 C TRNTYF CAEEQ' D’ DELETE E
0019.00 Cx
0020.00 Cx TF TRNTYF IS NOT A-C-D REJFCT THE TRANSACYION
[ ]
[ ]
[ ]

Figure 7-1. The MLG311 Maintenance Program is a Member of QRPGSRC
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Figure 7-2. Control and File Description Specifications for MLG311 Maintenance Program
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Figure 7-3. Input Specifications for MLG311 Maintenance Program
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Executing the Maintenance Program
When MLG311 is executed:
« The transactions from MLGTRNL are applied to the master file MLGMSTL.
« A report that lists the changes made to the master file MLGMSTL is printed.
A wark station user executes the MLG311 maintenance program by calling it.

For example, you could call the program by using option 4 on the programmer
menu:

- )

PROGRAMMER MENU
Salact one of the following:
1. Design/execute DFU app (app)y ,(opfions)
2. Design/axecute query app (app), ,{options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Exacute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Dasign display format {srcmbr)

90. 8ign off (%NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 4_ Parm: HLE311 Type: Parm 2:

Command:

Text: Log requests: *YES
Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) .CF6-DSPHSGG

Option 4 calls a program.
The name of the program to be called is specified here.

If a library name is specified here, the system searches only the specified library
for the program instead of searching the libraries in the library list.

®@ 06 06
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The disadvantage of using this method is that you cannot use the work station
again until the program is completed. However, you can go on to other tasks
at your work station if you include the CALL command in a batch job that you
submit from your work station. You can submit a batch job from the
programmer menu to call the MLG311 program:

—
PROGRAMMER MENU
Salect onae of the following:
1. Design/execute DFU app (app), »(options)
2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4, Call program program name

5. Execute command command

6. Submit job (job name), (commaend)

7. Displey submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)

90. Sign off (#NOLIST »*LIST)

Types: __BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 6 Parm: MLG311} Type: Parm 2:

Commands gall mlq3]]

Text: o Log requests: XYES

Src file: Src 1ib: MLGLIBDEV 0bj lib: MLGLIBDEV_ Jobd: MLGLIBDEV ()

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

.

@ Option 6 submits the job for batch processing. The job is placed on the QBATCH
job queue.

@ You specify the job name here. If you leave this field blank, QBATCH is used for
the job name.

@ This CALL command is submitted as part of the job and is executed when the job
is selected from the job queue.

@ The submitted job uses the job description MLGLIBDEV as specified here.
Because you did not specify a job queue when you created the MLGLIBDEV job

description {Chapter 6), the default job queue, QBATCH, is used.

Job MLG311 QBATCH

o .

[ ]
:> call mig311 Job MLG311

Programmer




When the job MLG311 is selected from the QBATCH job queue, the CALL
command is executed and the MLG311 program begins applying the
transactions to the master file. After MLG311 has updated the master file, a
listing of the updates is printed by the spooling writer.

The data in the transaction file can be removed when it is no longer needed.
MLGTRNP is cleared by entering the Clear Physical File Member (CLRPFM)
command on the programmer menu as follows:

r ™)
PROGRAMMER MENU
Select one of the following:
1. Design/exacute DFU app (app), ,(options)
2. Design/execute query app l(app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Exscute command command

6. Submit job (job namae), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)
90. Sign off (¥NOLIST #*LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, FF, PRTF, RPG, TXT

Option: 5 Parm: ___ Type: _____ Parm 2:

Command: clrpfm file(mlgtrnp)

Teaxt: Log requests: *YES
Src file: Src lib: MLGLIBOEV 0Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

. S

After MLGTRNP is cleared, it is ready to have a new group of transactions
entered into it.
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RECOVERY CONSIDERATIONS

If incorrect data has been entered for a transaction, the entire transaction
should be reentered with the correct data.

If there is a system failure while the maintenance program MLG311 is
executing, the current batch of transactions should be reprocessed in most
situations. The maintenance program rejects invalid transactions, such as a
request to add a record with an account number that already exist in the
master file. If a system failure occurs when you are not executing the
maintenance program, no recovery is normally needed.

If there is a system failure while the transactions are being entered through the
DFU application MLG110U, the transaction file (MLGTRNP) will normally be
readable after another initial microprogram load (IMPL). DFU allows the work
station user to determine the last transaction in the file and then continue from
that point.

If neither the DFU application nor the maintenance program is executing when
a system failure occurs, normally there are no recovery considerations for the
application.

To allow for recovery from damaged objects (assuming you are maintaining the
master file with one or more batches per day), the master file could be saved
every 2 to 3 days. If the damaged master file is not usable, the backup can be
restored and the saved transactions can be reprocessed. You should keep both
the current backup and at least one earlier level of backup. The data in the
transaction file MLGTRNP must be considered for backup prior to entering
another batch of transactions. Two approaches could be:

« Save each batch of transactions after it is processed.

- Copy the processed transactions to a common file for all of the transaction
batches and save that file at the end of the day. This approach is probably
more desirable because it minimizes what the system operator must do
during the day; however, there is an exposure that the transactions must be
rekeyed if the entire system becomes unusable.

Neither of these approaches is described in this publication, but it is assumed
that one of them has been implemented.



PROGRAMMING CONSIDERATIONS

Part of the approach in this chapter described submitting the batch
maintenance job, backing up the transactions, and clearing the transaction file.
The work station user could have initiated these tasks by submitting a CL
program through a user-written menu that would execute the program as a
batch job. User-written menus are discussed in Chapter 8, and submitting jobs
from a menu is described in Appendix B.

Providing a way for the work station user to submit a CL program that
executes a series of standard commands is usually a good technique because:

« The work station user knows when the batch is complete.
» The system operator does not have to be involved (assuming that the

backup is done by copying the transactions to a common file during the
day).
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OVERVIEW

Chapter 8. Interactive Input and Interactive Maintenance

In Chapter 7, transactions were entered interactively into a transaction file from
a work station, and this batch of transactions was then applied to the master
file by an RPG lll maintenance program. The approach in this chapter allows
work station users to interactively update the master file itself.

A DFU application, MLG315U, provides the dispilays on which the work station
users enter transaction records. The application applies the entered records to
the physical master file, MLGMSTP, through the access path provided by the
logical master file, MLGMSTL.

Each work station user who invokes the MLG315U application sees the same
set of transaction-entry displays. However, different work station users could
invoke the application in different ways. Three ways of invoking the application
are described in this chapter (see illustration on the next page):

o The work station user invokes MLG315U directly from his basic working
display, such as by entering the Change Data (CHGDTA) command on
the programmer menu.

@ The work station user calls a CL program, MLG315C, from the
IBM-supplied program call menu, and the MLG315C program invokes
MLG315U.

o The work station user signs on with a special user profile that defines the
CL program, MLGOO5C, as the initial program. The MLGOO5C program
establishes the proper application environment by replacing the library list
and then calls a CL program, MLGO35C, which provides an
application-oriented menu. When the work station user selects an option
on the specialized menu, the MLG315U application is invoked.
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Physical

Transaction DFU N 3
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MLG315U Master >
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This chapter also discusses two IDU functions for making inquiries into the

master file:

» Using the DFU application, MLG230U, to make inquiries by zip code into
the master file, MLGMSTP, through a second access path defined by the

logical file, MLGMSTL2.

GLGM STL2

Physical
Master
File

» Using the Query application, MLG910Q, to select and print records from the
master file, MLGMSTP.

o : i
Application . “ Physical
Mester

MLG9100 (SRR
s ) File
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DFU APPLICATION FOR INTERACTIVE MAINTENANCE

The approach in Chapter 7 allowed work station users to interactively enter
transaction records, but the actual maintenance of the master file (applying the
transaction records to the master records) was done by an RPG Il
maintenance program. In the approach presented in this chapter, changes are
entered directly into the master file by a DFU application named MLG315U.

DFU -
Transaction Application Logical Physical
MLG315U Master Master

File

File

This online maintenance has the following advantages:

« Most businesses that use online maintenance experience fewer clerical
errors. The individuals making the changes tend to operate in a more
thorough manner because they can readily see the impact of their work.

» A change to the master file is effective when it is entered and the changed
record is availabie to other programs.

« The master file tends to be more accurate because an existing record is
displayed before it is changed or deleted. Consequently, there is better
validity checking, which can reduce the time required for correcting errors
such as invalid codes and duplicate account numbers.

» The individual who knows a change that should be made can make the

change himself. This approach would bypass the steps of transcribing the
changes to a source document and then into a machine processable form.
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Creating the DFU Application

To create the DFU application MLG315U, select option 1 on the programmer
menu as follows:

~
PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app), ,(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4, Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srembr), (type), (text)

9. Design display format (srembr)

90. Sign off (#NOLIST #*LIST)

Types: BSCF, CBL, CL, CLP, CHMD, CMNF, DSPF, LF, PF, PRTF, RP6, TXT

Optiont 1 Parm: MLG3]5U.  Type: Parm 2:

Commarvdt

Text: Log requests: *YES
Src fila: _______ Src lib: MLGLIBDEY Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG




You receive a series of DFU displays on which you define the MLG315U
application. The first display is the DFU menu. Select option 1 to create an
application:

s

DFU MENU
Select one of the following:
1. Create or change an application
2. Execute an application
3. Manage existing application

Option: 1

Press HELP for instructions. Press CFl to exit.

.

The DFU create/change menu appears next:

r

DFU CREATE/CHANGE MENU

Select one of the following and enter values below:
1. Display information about an application
2. Create @ new application
3. Change an existing application
4. Delete an existing application

Option: 2
Application name: MLG315U (#-Application selection list)
Library name: MLGLIBDEV

HELP-Help CF2-Previous display

.

@ Select option 2.

G The application name and object library that you specified on the programmer
menu are shown here.
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You then receive the DFU create prompt:

—

DFU CREATE PROMPT
Application name: MLG6315U Library: MLGLIBDEV

Enter information
Description:
File name:

Library nama:

HELP-Help CF2-Previous display CF3-File information

.

@ Koy in the text description of the application.

o Key in the name of the file to be accessed and the library where the file is
located.

After completing the create prompt, you receive an application control prompt
that shows the application name (MLG315U), file name (MLGMSTL), and their
respective library names as you specified previously:

r~
APPLICATION CONTROL PROMPT
Application name: MLG315U Library: MLGLIBDEV
File name: MLGMSTL Library: MLGLIBDEV
Place an X next to the display size: =~
Primary display size: S24X80 _  12X80 _  16X64
e
Take defaults after field selection: o’f_{q;ﬂ:(Y-Yel N-No)

HELP-Help CF2-Previous display

.

o Key in X if not shown here.

G Do not change this default value; you will be modifying the definitions.



A file review prompt is-displayed next:

r~ ™
FILE REVIEW PROMPT FOR FILE MLGMSTL o
For each record format to be used, enter R to review the fields, A to select all
fields, or E to enter the fields later:
RECORD FMT DESCRIPTION
O 2 nensmr Mailing List Master
. -/
o This is the file name you specified on the DFU create prompt.
o Key in A to specify that you will be entering data into all fields.
The next prompt is for entry format definition:
( )
ENTRY FORMAT DEFINITION PROMPT
For record format name MLGMSTR enter:
Entry format identifier: [x
Entry format description: Mailing List Master
Display one field per line: %*NO
Display multiple records: %NO
Redisplay changes: %*NO
Chain to entry format 1D: _
. P

© Key in M (for master file).
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You then receive the basic field definition prompt, which lists all fields and
allows you to select specifications for each field:

r

BASIC FIELD DEFINITION PROMPT FOR RECORD MLGMSTR

Define format ID M - Mailing List Master
FIELD NAME ORDER INPUT DISPLAY VERIFY XDEF XVAL

ACTNUM 1. X X _ _ &
ACTTYP 2.0 X X - C X
NAME 3.0 X X - I - B
ADDR 4.0 X X - - C
cITY 5.0 X X - - <
STATE 6.0 X X - - X
S X & - - )

mekr — L bl Gzz_ y I I O
0o— G__ G - - =

.

o Key in X so that validity checking can be specified for these fields.

o Key a blank into each position (the MLGLK1 field is not used in this approach).

The Xs that automatically appear in the INPUT and DISPLAY columns should
remain.



The validity check prompt for ACTTYP is displayed first:

-
VALIDITY CHECK PROMPT FOR FIELD ACTTYP

Select validity checks by inserting X; or cancel with blanks

_ Mandatory entry _ Mandatory fill
_ MOD10 check _ MOD11 check
zrName check _ Allow blanks

X Relational operator: ¥L3 List of values: 1} 2 36 5 9

.

O Keyinx

@ Key in *LS to specify there will be a list of values.

@ Koy in the valid values for which this field will be checked.

The validity check prompt for STATE is displayed next:

VALIDITY CHECK PROMPT FOR FIELD STATE

Select validity checks by inserting X, or cancel with blanks
_ Mandatory entry X Mandatory fill
_ MoD10 check o _ MOD1l check
_ Name check _ Allow blanks
_ Relational operator: ___ List of values:

..

0 Key in X to specify that this field must contain an entry in each position.
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DFU can check a list of up to 20 values. Consequently, all of the valid state
codes cannot be checked. The validity checking for the STATE field differs
from the previous example for the ACTTYP field where an RPG array was used
to validate the field.

The validity check prompt for ZIP is displayed next:

r

VALIDITY CHECK PROMPT FOR FIELD ZIP

Select validity checks inserting X, or cancel with blanks
Mandatory entry : andatory fill

~ MOD10 check ASMoD11 check
_ Name check _ Allow blanks
_ Relational operator: ___  List of values:

L

o Key in X to specify that this field must contain an entry in each position.

The entry format definition prompt is displayed again:

r
ENTRY FORMAYT DEFINITION PROMPT
For record format name MLGMSTR enter:
Entry format identifier: -
Entry format description: Mailing List Master
Display one field per line: *¥NO
Display multiple records: *NO
Redisplay changes: ®NO

Chain to entry format ID: —

-

Because no additional formatting needs to be defined, press the Enter key
(without making any entries) to continue the prompting sequence.



The last prompt used to create the DFU definition is the audit control prompt:

a4 Ny

AUDIT CONTROL PROMPT

Enter the following:
Add/delete records allowed: ®YES

Change records allowed: ®YES
Key changes allowed: NYES
Print additions: ‘®#YES
Print changes: ®YES o
Print deletions: ®YES

Data error option
(#NOTIFY %DISPLAY #CHANGE): XNOTIFY

. o

o Key in *YES (*NO is the default) to receive a printed listing.

_Thq exit application definition menu is displayed next. Select option 5 to
indicate that you want to create the application.

{ N
EXIT APPLICATION DEFINITION MENU

Select one of the following:
1. Restart definition

2. Modify definition

3. Delete definition

4, Save definition

5. Create application

Option: 5

Display fmt 'M ' rcd fmt MLGMSTR too large for console.

\ >
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Because you selected option 5 on the exit application definition menu, you
receive the application creation prompt:

-

APPLICATION CREATION PROMPT

Enter the following:

Application name: MLG3}5U
Library name: MLGLIBDEV

Adopt owuner's user profila:
Public authority:
Source listing:

(1-Normal 2-None 3-All)
(Y-Yes N-No)
(Y-Yes N-No)

Dump internal data areas:
Generated code listing:

(Y-Yes N-No)
(Y-Yes N-No)

IZIZ ZIZi=

Display fmt 'M ' rcd fmt MLGMSTR too large for console.

.

To create the MLG315U application that you have just defined, you need only
accept the defaults as shown and press the Enter key. When the application
creation is complete, the MLGLIBDEYV library contains a DFU application named
MLG315U as well as a DFU display filte named MLG315U.

You next receive a menu for executing the application. In this approach, you
do not want to use the application at this point, so you press the CF1 key to
exit DFU. You receive the DFU menu. When you press the CF1 key again,
the programmer menu reappears.



Executing the DFU Application

By executing the DFU application MLG315U, work station users can enter
transactions to update MLGMSTP using the access path defined by
MLGMSTL. The MLG315U application can be executed by:

« Selecting option 1 on the programmer menu, as you did to create the
application, and then selecting option 2 on the DFU menu when it is
displayed.

« Entering the Change Data (CHGDTA) command.

In this approach, the CHGDTA command is used, because its direct result is
the first display of the application without any intermediate displays (the DFU
menu).

There are several ways that this command could be entered by the work
station user. A menu approach is discussed later in this chapter and in
Appendix B.

Assume at this point that the command is entered by the programmer through
the programmer menu to test the DFU application MLG315U. The command is
entered on the programmer menu as follows:

r ™)
PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app), ,(options)
2. Design/execute query app (app), s(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srcmbr)

90. Sign off ( ®*NOLIST #LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

;;abtfon; 5. Parm: Type: Parm 2:

! Command: chqdta app(mlq315u)
.TIX{= - » Log requests: #YES
Src file: Src lib: MLGLIBDEV_ Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG
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When MLG315U is executed, the following display will be in add mode if no

records exist in the file. If records do exist, the display will be in change mode
as follows:

r~
M_ Mailing List Master MLE315V CHANGE

Account
Number

§

This display allows you to enter the account number of the record you wish to
change. After you have entered an account number, the record with that
account number is displayed as follows:

r
M_ Mailing List Master MLG315V CHANGE
Account  Acct  Name Address City
Number Type
12345 1 WA SHITH 500 MAIN ST LOS ANGELES
State Zip
Code
CA 30045
.




You can change any of the fields on this display by keying in the changes and
pressing the Enter key. The CHANGE prompt will be displayed again. Also,
the command keys can be used to perform various functions at this time. For
example, if you press the Add key (CF9), the following is displayed and you
can add records to the master file:

- ™)
M_ Mailing List Master MLG315U ADD
Account  Acct  Name Address City
Number Type

State Zip
Code
. >

When all of your maintenance has been performed, press the Exit Application
key (CF1). The following exit application prompt is displayed:

EXIT APPLICATION PROMPT

Enter the following:

Exit application: Y (Y-Yes N-No)
ADDED DELETED CHANGED VERIFIED
0 1] 1 0

q J

To end the application, use the default (Y) as shown.
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Application:

File:

ACTION

BEFORE CHG
AFTER CHG

RO2M00 310302 AUDEY LOG

MLGMSTR
MLGMSTR

A listing of the changes, additions, and deletions made to the master file is
written to a spooled output file and placed on the QPRINT output queue for
printing (this was specified in the audit control prompt). A sample printed
listing is shown below.

09/21/81 14:41:57 PAGF
MLG31SUMLGLIBDEY
MLIMSTLaMLALIBDEY Member : MLGMSTL
:ﬁzngt ?:;; Name Address City State :;ge
12345 1 W A SMITH “ 500 MAIN ST ® S
12345 1 W A SMITH 320 PACIFIC AVE ;Sz jgggLE> g: ‘ 32??;
USING THE PROGRAM CALL MENU
Any work station user can be given authorization to any command on the
system, be limited to specific commands, or be given only application-oriented
functions. Therefore, you must consider:
- What the work station user should be allowed to do.
» How the work station user’'s task can be made easier.
There are many alternatives to signing on and presenting the first display for
the work station users. These alternatives may require changes such as:
« Modifying the IBM-supplied password
« Creating unique user profiles
- Creating application-oriented menus (discussed later in this chapter and in
Appendix B)
In the previous approach, transactions were entered as a result of the
programmer using the CHGDTA command to test the DFU application
MLG315U. To limit the direct exposure of the work station user to the control
language commands, this approach assumes the IBM-supplied user profile
QUSER and the IBM-supplied program call menu (QCALLMENU) are used.
This menu is displayed when the work station user signs on with the password
USER:
{ N
PROGRAM CALL MENU
Select one of the following:
1. Call program (identify below)
2. Display messages
3. Send message to system operator
90. Sign off work station (¥NOLIST %*LIST)
Option: __ Program name:
Parameters or message:
- J

J



The program call menu allows the work station user to call a program that has
been created by the programmer. The other options let the user:

« Display any messages sent to his work station
« Send a message to the system operator
« Sign off

Although the program call menu allows the work station user to call a program,
it does not allow the execution of most commands. To directly execute the
DFU application MLG315U described earlier in this chapter, the CHGDTA
command must be used. You can create a CL program to execute one or more
commands for the work station user. For this approach to signing on and
calling the application from the program call menu, the programmer develops a
CL program named MLG315C. This CL program allows the work station user
to execute the commands necessary for the DFU application without knowing
the specific commands.

CL Program Tt = . o
'MLG315C |~ A et
/ DFU i
CALL SETLIBL .
Application
CHGDTA MLG315U [ By

Physical
Master
File
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Creating the Control Language Program

Because SEU will be used to enter the source for the CL program, called
MLG315C, select option 8 on the programmer menu as follows:

r

PROGRAMMER MENU
Select one of the following:
1. Design/execute DFU app (app), (options)
2. Design/execute query app (app), :(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (srcmbr), (type), (text)

9. Design display format (srembr)

90. Sign off (#NOLIST #LIST)

Typ.’: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

[ Y . T

._FG} 5U llog requests: %YES

BEV_ Jobd: MLGLIBDEV
CF6-DSPMSG

.

When you receive the SEU display, enter the following source on the display:

s
SEU Us W:l Mbr:MLG315C Scan:

FMT %% ... L.. 1 coe vee 2 eee 2eee 3 0n tbi @ o0n ou0 B Ll sl 6 Ll
#N#BEGINNING OF DATAM®¥%N
0001.00 PGM /% MLG315C MAILING LIST MAINTENANCE %/
MCALL SETLIBL.MLGLIBDEV
J*CHGDTA APP(MLG315U)
0004.00 ENDPGM
HUNNNNNEND OF DATANNNNNN®

The CALL command is needed to replace the library list for the mailing list
application.

©/

@ This command is the same as the CHGDTA command previously used to test this
application (see Executing the DFU Application in this chapter).



After exiting SEU, you create the CL program from the programmer menu as

follows:

r

PROGRAMMER
Select one of the following:

1. Design/execute DFU app (app),
2. Design/execute query app (app),
3. Creunte object object

4, Call program

5. Execute command

6. Submit job

7. Display submitted jobs
8. Edit source

9. Design display format

Command:

program name
command
(job name), (command)

(srcmbr), (type), (text)
(srcmbr)
(®NOLIST *LIST)

90. Sign off
Types: BSCF, CBL, CL, CLP, CMD, CMNF,
Option: 3_ Parm: MLG315C Type: CLP

MENU

y(options)
y(options)
name, type, pgm for CMD, (text)

DSPF, LF» PF, PRTF, RPG, TXT

Parm 2:

Text: CL Progqram for Mailing List Clerk to Use MLG315U

Log requests: XYES

Src file:

Src lib: MLGLIBDEY Obj lib: MLGLIBDEV_ Jobd: MLGLIBDEV
CF3-Command entry CF4-Prompt (3 & 5 only)

CF6-DSPMSG

Using the Control Language Program

After the CL program is created, the work station user can call the program

from the program call menu as follows:

r

PROGRAM CALL MENU
Select one of the following:
1. Call program (identify belouw)
2. Display messages
3. Send message to system operator
90.

Option: _L,o

Rarameters or message:

Sign off work station (¥NOLIST #LIST)

Program name: MLG315C.MIGLIBDEV

0

-

Key in 1 to call a program,

Key in the qualified name {(program name and library name).

After the work station user has entered the indicated information on this
display, the DFU application MLG315U begins. The displays that follow would
be the same as those previously described in this chapter under Executing the

DFU Application.
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Programming Considerations

In this approach, the work station user had to enter a qualified name (both the
program name and the library name) for the program to be called. When the
work station user signed on, a system wide default library list was used. This
list would normally not include the library MLGLIBDEV. Calling the program
would have been easier for the work station user if the CL program MLG315C
had been placed in the general purpose library (QGPL). The work station user
would have only been required to enter the program name. Another alternative
for calling this program is discussed next in this chapter.

USING A USER PROFILE AND AN APPLICATION-ORIENTED MENU

In the previous section, work station users used the program call menu to
simplify their data entry work. In this section, a different approach to
simplifying the work station user’s job is discussed: a user profile is created
such that an application-oriented menu appears after the work station user
signs on. This type of menu not only simplifies but helps control what the
work station user can do. For example, you may want to restrict which work
station users can maintain the master file or what applications can be used by
a specific user.

T i) w1l
v

CL Program () dL Progr.am L

272 e MLGO3SC | |
3 A 1 : ‘Option‘l>

ol

~ 'DFU s

Application _, . .3:-‘
“mLGsisy L
..-:.-' ot '.‘-‘-'.\-r =

WS U CALLSETLIBL | | il ) »
v ser S\CALL MLGO3SC . | s ! - Display Option 2 <
Sign-On S i < i : | File 5
PR e Ty ] ~ | mLgo3sco < Option 90
.y

— it s T PR P,
= - a0

Mailing List
Clerk Menu

Transaction
Entry

Physical
Master
File




Creating the User Profile

There are several ways to allow the work station user to receive a specific
menu after he signs on. This section discusses how to create a user profile to
do this.

Only the security officer can create or change a user profile. The security
officer may be the DP manager, the programmer, or another person signing on
with the security officer password. When you sign on with the security officer
profile, you receive the command entry display.

To create a user profile for all work station users that will be working with
mailing lists, enter the CRTUSRPRF command on the command entry display
as follows:

4 N
COMMAND ENTRY DISPLAY i
t: crtusrprf usrprfimlglstclrk) password(mlglst) inlpgm(mlq005c.mlqlibdev)
text('mailing list clerk')}

CF3 - Duplicate CF4 - Prompt CF7 - Low level messages

L )

The work station user can now sign on with the password MLGLST. The name
of his user profile is MLGLSTCLRK, and the user profile calls the CL program
MLGOO5C in the library MLGLIBDEV every time the work station user signs on.
The program displays the mailing list clerk menu as the first display after the
password MLGLST is entered.
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Programming Considerations
The user profile that was created could be used by one person or by more
than one person (all could be active at the same time). In many work

environments it would be desirable to create a unique user profile for each
user.

Application-Oriented Menu

The application-oriented menu for this approach is shown below.

MAILING LIST CLERK MENU
Select one of the following:
1. Maintain mailing list file
2. Inquire by zip code
90. Sign off
Option: __
.




Three options are shown:

« If option 1 is selected, the CL program MLGOO5C executes the DFU
application MLG315U, which allows the work station user to update the
mailing list master file.

« If option 2 is selected, the CL program executes the DFU application
MLG230U, which allows the work station user to display the master file by
name and zip code.

« |If option 90 is selected, the SIGNOFF command is executed and the.
sign-on prompt appears.

Before this menu can be displayed, the application environment must be
established. This is done by the CL program MLGOOQ5C.

The CL program MLGOO5C replaces the library list for the application, then
calls the program MLGO35C, which displays the application-oriented menu.
The source for the CL program MLGOO5C would be entered by using SEU
(select option 8 and specify type CLP on the programmer menu). The CL
program source follows:

PGM /*MLGO0O5C MAILING LIST INVOCATION FOR MAILING LIST CLERK */
CALL SETLIBL.MLGLIBDEV

CALL MLGO35C

ENDPGM

The CL program MLGOO5C is created by selecting option 3 and specifying
MLGOO5C for source member and CLP for type on the programmer menu. The
set library list program {SETLIBL) must be called before the CL program
(MLGO35C) for the mailing list clerk menu is called because the program
MLGO35C is coded to find a file (MLGO35CD) by using the library list. When
the program MLGO35C is executed, it displays the mailing list clerk menu.
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Creating the Menu

To create the menu for the mailing list clerk, two items must be created in the
following order:

1. Display file for menu

2. CL program for displaying menu

There are two ways you can create the menu:

« Code and create the display file and CL program separately.

« Use the screen design aid (SDA), which creates the display file and CL
program for you.

The procedures for separately creating the display file and the CL program will
be described first, followed by the procedure for using SDA.

Creating the Display File MLGO35CD

The display file must be created first because the CL program MLGO35C uses
the externally described data. The DDS for the display file MLGO35CD are
shown in Figure 8-1.

GX21.7754  UMAS0°

IB¥ DATA DESCRIPTION SPECIFICATIONS Printed in U.S.A.

a-- £ intemational Butiness Machines Corposation

F»|e 77777 Keying i Graphic T I ‘ | Descripuon Page ot
ng'a"im'_' Date Instruction | Key | [ ‘ I
A g ]
Conditioning §
S - é Location
| Condition Name @
; : :
Sequence < T ] g Name Length 3 5 T Functions
Number E 3 & 2
2 2 - < e \
‘&5 & z § S| une | Pos
S8 213 2|3 2|3 @ 5538
123 4 5‘5 7189 1o 1213|1415 16(1718(19 20 2t 22 23 24 26 26 27 28!29(30 31 32 33 34(35(36 17(38/|39 40 41 42 43 44|45 46 47 4B 495051 52 53 54 5556 57 58 596061 6263 64 6566 67 68 69 70 71 72 13 74 1576 17 78 73 B8O
|a DI siPlL Al siscp [ [ MALLiNG LISIT CLE -
A TExT(" ENL'
A i3 ‘MAIL!NQ LIST £LERK nﬁuu'
A 0SPATRINY)
A 2'Select one of :H;g following. '
A 3 4'l. Maintain mail ing |15t £jle’
A 4 4‘'2. lneo re by zip cede’
A 5 3‘og. n of¢’
A 1 _2*0ption:
A H Es? 2Y dI +1VALUES(L 2 9f)
A
A | | |

Figure 8-1. DDS for MLGO35CD Display File
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The DDS define the format of the menu and primarily consist of constants and
an input field (RESP). The RESP field is checked for valid entries. If an invalid
value (a value other than one of those listed for VALUES) is entered, the device
support detects the error and a message is displayed:

{ N
MAILING LIST CLERK MENU
Select one of the following:
1. Maintain mailing list file
2. Inquire by zip code
90. Sign off

Option: 3

Value for field not in values list

. >

Consequently, you do not need to check for invalid codes in the CL program.

The first line in the DDS is a comment (designated by * in position 7). The file
contains one record format, named MENU (designated by R in position 17).

A text description, TEXT{"MAILING LIST CLERK MENU’), is given for the
format name. Constants that will be displayed are quoted (enclosed in
apostrophes). The line and position entries (under location) specify where the
fields will be displayed on the screen. The position entry specifies the first
(leftmost) position of the field.

The device displays the title in high intensity because the keyword DSPATR(HI)
is specified.

The DDS for the display file MLGO35CD would be entered using SEU by
selecting option 8 and specifying MLGO35C for source member and DSPF for
type on the programmer menu. To create the display file, select option 3 and
specify DSPF for type on the programmer menu.
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Creating the Control Language Program MLG035C

The CL program {MLGO35C) for displaying the mailing list menu defined by the
MLGO35CD display file is the following:

PGM /* MLGO35C MAILING LIST MENU */
DCLF MLGO35CD

BEGIN: SNDRCVF RCDFMT{MENU)
IF (&RESP *EQ 1) CHGDTA APP{MLG315U)
IF (&RESP *EQ 2) DSPDTA APP(MLG230U)
IF (&RESP *EQ 90) SIGNOFF
GOTO BEGIN
ENDPGM

The Declare File (DCLF) command specifies the name of the display file which,
in this case, is MLGO35CD. The display file fields that are to be passed
between the display file and the CL program are automatically declared in the
CL program when it is created.

The first command executed is the Send Receive File (SNDRCVF) command.
This sends the record format MENU to the work station display and waits for a
response (one of the options on the menu).

When a response is returned, it is compared with the three valid responses in
the IF statements. The &RESP field designates a variable that is being used in
the CL program. This variable is defined in the display file as RESP and is
automatically declared within the program as &RESP. Variables within CL
programs always begin with an & symbol. Different commands are executed
depending on the response. If a DFU application is executed, the Exit
Application key (CF1) must be pressed before you return to the CL program.

When you return to the CL program, the value of &RESP is not changed and
the remaining IF statement(s) test the value of &RESP. These tests are not
successful and the program branches to the BEGIN label, which displays the
menu again.

If the SIGNOFF command is executed, the CL program is terminated.

The CL program MLGO35C would be entered using SEU by selecting option 8
and specifying MLGO35C for source member and CLP for type on the
programmer menu. To create the program, select option 3 and specify CLP for
type on the programmer menu.



Using the Screen Design Aid

The previous two sections showed how you can create a specialized menu by
separately coding and then creating the display file (MLGO35CD) and the CL
program (MLGO35C) for the menu. By using the screen design aid (SDA) utility,
you can avoid the task of coding the display file and CL program. You define
the menu on the SDA displays, and SDA then creates the display file and CL
program for you.

To request SDA, use option 9 on the programmer menu as follows:

("

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (app)s sloptions)

2. Design/execute query app (app)s ;(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job- (job name), (command)

7. Display submitted jobs

8. Edit source (scrmbrl}, (type), (text)

9. Design display format (scrmbr)
90. Sign off (®NOLIST *LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 9 Parm: MLGO35C Type: Parm 2:

Command:

Text: Log requests: *YES
Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBOEV Jobd: MLGLIBDEV

CF3-Command entry CFG-Prompt (3 & 5 only) CF6-DSPMSG

W

You receive the first SDA display. To create a menu, select option 2:

-

SDA OPTION MENU
Select one of the following:

1. Design display record formats

2. Design a menu

3. Test an existing display record format

Option: 2

Within SDA:
Press HELP key to display help text for the current display.
Press CF1 key to exit any option and allow saving the changes.
Press CF2 key to back up to the previous display in a series.
Press ENTER/REC ADV to advance to the next display.
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Because you indicated you want to design a menu, you next receive the initial
menu definition display. You can accept the values already shown on this
display, or you can change them. Use this display to specify the title of the
menu.

{ Y
SDA INITIAL MENU DEFINITION
Menu/member:
(blank for MEMBER LIST display}
CL source file: QCLSRC
Library: ¥LIBL
Allow this meru on tha following display sizes:
(Y N)
Large display (264X80): Y
Small display (12X80): _
Console (16X64): -
Number of columns for the menu (1 or 2): 1}
Meru title: MAILING LIST CLERK MENU e
. J

@ This is the name you entered on the programmer menu.

Q Specify the title that is to appear at the top of the menu.

You next receive a display on which you define each option of the menu:

a4 N
SDA HENU DEFINITION

CIL QPTION = _ - AL . MEMU" FROMPT TYEE® PGMACL CMD
P 1_ Maintain mailing list file |

CTL: I-Insert D-Delete TYPE: C-CL Cmd E-Prompt execution time
C-Copy A-Copy after P-Program call
P-Prompt for command now L-Program call with parameter list

Requests the prompt for the CHGDTA command specified in field ),
so that you can enter parameters.

Indicates the first option.
Defines the text description to appear on the menu.

Specifies that the CHGDTA command is to be executed when option 1 is
selected.

000 O



Because you requested prompting, you receive the CHGDTA prompt when you
press the Enter key:

{ )
Key Data using DFU (CHGDTA) Prompt
Enter the following:
Label: o o Ay
Application-program name: APP R mlg3l5u
Library name: *LIBL

Member name: MBR P ¥FIRST

Verify(*NO *YES): VERIFY P ¥*NO

Run identifier: RUNID P #BLANK
.. J

o Key in MLG315U here to specify that the MLG315U application is to start
execution when a user selects option 1 on the menu.

When you press the Enter key after completing the prompt, the menu
definition display appears again for you to define the second option of the
menu:

- Y
SDA MENU DEFINITION
CTL OPTION MENU PROMPT TYPE PGM/CL CMD
L Haintain mailing list file C  CHGDTA
P Inguire by zip code C DSPDYA

RRNRRRRRRRRRREYS

CTL: I-Insert D-Delete TYPE: C-CL Cmd E-Prompt execution time
C-Copy A-Copy after P-Program call
P-Prompt for command now L-Program call with parameter list
L. e

o Requests prompting for the DSPDTA command specified in field Q

e Specifies that the DSPDTA command is to be executed when option 2 is selected.
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When you press the Enter key, you receive the DSPDTA prompt:

r~

Display Data using DFU (DSPDTA) Prompt
Enter the follouwing:

Label:

Application-progran name: APP R |mlg230y’
Library name: © L IBL o_

Member name: MBR P ®FIRST

g

o Key in MLG230U here to specify that the ML.G230U application is to start
exacution when a user selects option 2 on the menu.

After completing the DSPDTA prompt, you again receive the menu definition
display to define the next option:

r
SDA MENU DEFINITION
CTL OPTION MENU PROMPT TYPE PGM/CL CMD
- 1l Maintain mailing list file L CHGDTA
L P2 ismuira by zip code € DSPDTA
el S, O
CTL: I-Insert D-Delete TYPE: C-CL Cmd E-Prompt execution time
C-Copy A-Copy after P-Program call
P-Prompt for command now L-Program call with parameter list
g

Prompting is not requested because default values are to be used for the
SIGNOFF command specified in field o

o Specifies that the SIGNOFF command is to be executed when option 90 is
selected.



When you have defined the third option, you press the CF1 key to indicate that
the menu definition is complete. You then receive a display on which you
verify the names to be used in creating the display device file for the menu.
The names shown are based on what you specified on the programmer menu.
In this example, you want the name of the display file and its associated
source member in QDDSSRC to be MLGO35CD, so you change the names
shown:

r
SDA SAVE DDS/CREATE DISPLAY DEVICE FILE
Sava tha generated DDS source (Y N): ¥
Source file where DDS is to be saved: R QDDSSRC
Library: HMLGLIBDEV
Member : MLGO35C
(blank for MEMBER LIST display)
Create a display device file from the DDS (Y N:: Y
Display device file: R MLGO35C
Library: MLGLIBDEV
If create fails, display spooled listing (Y N): Y
Replace existing file (Y N): _
Prompt for additional CRTDSPF parameters (Y N): _
Submit display device file creation in batch (Y N): Y
Job description: MLGLIBDEV
Library: *LIBL
.

o The source for the display file will be placed in QDDSSRC.

o Change the source member name and the display file name to MLGO35CD.

When you press the Enter key, a batch job is submitted to create the
MLGO35CD display file:

r
SDA SAVE DDS/CREATE DISPLAY DEVICE FILE
Save the generated DDS source (Y N): ¥
Sourca file where DDS is to be saved: R GDDSSRC
Library: MLGLIBDEV
Member : MLGO35CD
(blank for MEMBER LIST display)
Create a display device file from the DDS (Y N): X
Display device file: R MLGO35CD
Library: MLGLIBDEV.
If create fails, display spooled listing (Y N): Y
Replace existing file (Y N): _
Prompt for additional CRTDSPF parameters (Y N): _
Submit display device file creation in batch (Y N): Y
Job description: MLGLIBDEV
Library: *LIBL

%  Mbr MLG035CD saved. Batch create submitted. Press ENTER.

\

o Message indicates a batch job submitted to create the display file.

e The submitted job will use the job description that you specified on the
programmer menu.
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When you press the Enter key again, you receive a display to verify the names
to be used in creating the CL program for the menu. The names shown are

based on what you specified on the programmer menu:

-

r~
SDA CL SAVE/CREATE CL PROGRAM
Source file where CL is to be saved: R'Q:ngg a
Library: HLGLYBDEV_
Member: T MLGO35C .
(blank for MEMBER LIST display) 1
Create a CL program from the CL source (Y N3 ¥ ol
CL program: R MLGO35C
Library: -ﬁmunuwo
If create fails, display spooled listing (Y N): ¥
Replace existing program (Y N): _
Prompt for additional CRTCLPGM parameters (Y N): _
Submit the CL creation in batch (Y N): ¥
Job description: MLGLIBDEV
Library: *LIBL

o The source for the CL program will be placed in QCLSRC.

o The source member in QCLSRC and the CL program will be given this name.

Because you want the CL program name to be as shown, you press the Enter
key without changing the display. The creation of the MLGO35C program is

submitted as a batch job:

-

* _ Mbr MLGO35C saved. Batch create submitted. Press ENTER.:

r~
SDA CL SAVE/CREATE CL PROGRAM
Source file where CL is to be saved: R GCLSRC
Library: MLGLIBDEV
Member: HMLGO35C
{blank for MEMBER LIST display}
Create a CL program from the CL source (Y N): Y
CL program: R MLGO35C
Library: MLGLIBDEV
If create fails, display spooled listing (Y N): ¥
Replace existing program (Y N): _
Prompt for additional CRTCLPGM parameters (Y N): _
Submit the CL creation in batch (Y N): ¥
Job description: MLGLIBDEY
Library: ¥LIBL

The menu definition is now complete. When you press the Enter key again,
you receive the initial menu definition display to begin the definition of another
menu. To exit the menu definition process, you press the CF1 key. You then
receive the SDA option menu. To exit SDA, you press the CF1 key again.



When the creation of the display file is completed, you receive a message that
the batch job used to create the display file has ended normally. You receive a
similar message when the creation of the CL program is completed. The
MLGLIBDEV library then contains:

« A member named MLGO35CD in the QDDSSRC source file.

« A display file named MLGO35CD.

« A member named MLGO35C in the QCLSRC source file.

« A CL program named MLGO35C.

The resulting menu is similar to the menu that was defined earlier in this
chapter by separately coding the DDS for the display file and the CL program.

(’

MAILING LIST CLERK MENU
Select one of the following:
1. Maintain mailing list file
2. Inquire by zip code
90. Sign off

Option:

.

Note that the option field is at the bottom of the screen. The SDA process for
creating menus places the option field on the second to bottom line of the
screen. If you want the option field to be higher, you can change its position
by one of the following methods:

« Use SEU to change the DDS source member MLGO35CD in the file
QDDSSRC and then use option 3 on the programmer menu to re-create the
display file.

« Use option 1 on the SDA option menu to change the display record format
for the menu and then re-create the display file (for details, see the SDA
Reference Manual and User's Guide).

When you re-create the display file, you must specify LVLCHK(*NO) to avoid
an error condition in the creation process.
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USING MULTIPLE ACCESS PATHS

A common requirement in a mailing list application is to determine an account
number when only the name and address associated with the account are
known. An inquiry into the mailing list by customer name to find the account
number may not be practical if the list is large; however, an inquiry into the
mailing list by another field (such as zip code) may be more practical.

By using logical files, data can be accessed in various sequences as described
in Chapter 4. This method of retrieving data is similar to sorting on other
systems where the data is processed sequentially in the desired sequence. In
Chapter 7 and earlier in this chapter, the mailing list file (MLGMSTP) was
updated by accessing records by account number. This method is similar to
using a keyed index to a file on other systems. The logical file MLGMSTL
defined the access path on account number.

: MLGMSTL ACTNUI:/I
DFU - Pl = - -
Transaction Application Logical -—= Physical
Master ( Master
Entry MLG315U File File

Now a second access path will be created for accessing the same mailing list
file on name and zip code instead of account number. This access path will be
defined by the logical file MLGMSTL2.

MLGMSTL2) Z2IP
NAME
DFU At
Application Logical —— Physical
MLG230U Master /] Master
, File File

Both access paths to one file are immediately maintained. An access path has
immediate maintenance if it is updated regardless of whether the file is open.
For example, a record can be added by one work station user and all other
users can immaediately access that record on the same or a different access
path.



To create and use an access path on both zip code and name, the following
must be created:

« A logical file, MLGMSTL2, that has key fields for zip code and name

« A DFU application, MLG230U, that inquires into the file by zip code and
name

Because the methods for creating source members, files, and programs, and
for entering source are shown in detail in previous chapters, these methods are
not repeated in the remainder of this publication. Any data that you need to
enter is discussed; however, the displays on which you enter this data are
shown only where needed for the discussion.

Creating the Logical File

A source member named MLGMSTL2 is created by selecting option 8 and
specifying MLGMSTL2 for source member and LF for type on the programmer

menu. You can also enter a text description for this source member. The DDS
for MLGMSTL2 is shown in Figure 8-2.

GX21.7754  UM/0S0°
H termaons! Butiness Mschiner Corparation DATA DESCRIPTION SPECIFICATIONS Printed n U.S.A.
tFnIe Keying } Graphic [ I | | Description ) Page of
2 A O S
Programmer Date Instruction ' Key | [ 1] ‘ |
o R
Conditiarung s
‘ | E Location
| X
| Condition Name 3
= — 5 ;
| Seguence < g Name Length § g Functions
Number 3 3 ’5 |3
4 2 = < 3
5§ I & = o Sl une  pos
S . " =I5 8 gl _ L9
:52925“2‘%“‘? g s352
R R i z53|%
8132 2 3|2 % 82 2| SR
!| 23 4 5|67 8\9|0||1213!4‘!5|l:|7|3|9’:07!7223742576’1728295{03\32333435’)&J?*.\339404|A’IASMEQSASHABAQSOM5’1535‘5556575859606‘6’1635465565769707! 7273747576 77 718 79 80|
T
A Liog e LQLSJJ‘LL g ER LOGICAL BY Z|P CODE
A
s ]\ LENSTR PFILE(MLGMSTP)
A ZLP
A NAME
AT 1T |

Figure 8-2. DDS for MLGMSTL2 File

The DDS for logical file MLGMSTL2 are similar to those for logical files that
were created previously. The physical file is named by the PFILE keyword. The
existing format is used (MLGMSTR). Two key fields are specified (ZIP and
NAME). The sequence in which the fields are written determines the order of
the access path. In this case, ZIP is the high-order key field so that the access
path is arranged by zip code and by name within each zip code.

The logical file MLGMSTL2 is then created by selecting option 3 and specifying
LF for type on the programmer menu. The access path is built and imimediately
maintained. This means that any additions, deletions, or changes to names or
zip codes are immediately reflected on the name and zip code access path.
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Creating the DFU Application

The programmer menu is used to invoke DFU to enter the definition for the
DFU application MLG230U. On the programmer menu, select option 1 and

specify MLG230U for the source member. Also, select option 1 on the DFU
menu when it is displayed.

After the DFU menu, you receive the create/change menu:

r

DFU CREATE/CHANGE MENU

Select one of the following and enter values belou:
1. Display information about an application
2. Create a new application
3. Change an existing application
4. Delete an existing application

Option: 2
Application name: 7|‘17L§>23097- Q (%-Application selection list)
Library name: HLGLIBDEYV

HELP-Help CF2-Previous display

\

o Select option 2 to create an application.

o The application name and object library name that you specified on the
programmer menu are shown here.

You then receive the DFU create prompt:

r
DFU CREATE PROMPT
Application name: MLG230U Library: MLGLIBDEV
Enter information for nesapplicationy wan S el v
Description: FY Program for Maili i nquiry,
File name: HLGHMSTL 2 {#=File selection ist)

Library name: e MLGLIBDEV

HELP-Help CF2-Previous display CF3-File information

.

o Key in the text that describes the DFU program.

o Key in the name of the file that defines the access path and the library where the
file is located.



The application control prompt appears next. You need only verify that the
display size is 24 x 80:

( )
APPLICATION CONTROL PROMPT

Application name: MLG230U Library: MLGLIBDEV

Filea name: MLGMSTL2 Library: MLGLIBDEV

Place an X next to the display size:

Primary display size: X 24x80 _ 12X80 _ 16X69

Take defaults after field selection: N (Y-Yes N-No)

HELP-Help CF2-Previous display
. o
You then receive the file review prompt:
r 3

FILE REVIEW PROMPT FOR FILE MLGMSTL2 o

For each record format to be used,; enter R to review the fields, A to salect all
fields, or E to enter the fields later:
RECORD FMT DESCRIPTION
A HMLGMSTR Mailing List Master

0o

\ J

o This is the file name you specified on the create prompt.

e Key in A to select all fields.
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The next prompt is for entry format definition:

~

ENTRY FORMAT DEFINITION FROMPT

For record format name r‘ILGI‘ISTRo anter:
Entry format identifier: "4
Entry format description: Hatling List Master
Display one field per line: 2O
Display multiple records: e HYES
Redisplay changes: HHO
Chain to entry format ID:

.

o Key in Z (for zip code).

@ Key in *YES (*NO is the default) so DFU will place as many records as possible
on the execution display when the Roll Up {4} and Roll Down (¥} keys are pressed.

You then receive the basic field definition prompt:

( BASIC FIELD DEFINITION PROMPT FOR RECORD MLGMSTR

Define format ID Z - Mailing List Master
FIELD NAME ORDER INPUT DISPLAY VERIFY XDEF XVAL
acThut @ _4.5
ACTTYP ;
NAME 3.
ADDR 4.
CITY
STATE o
Z1P 2]
MLGLK1

y
0

XXX XX XX
1> DI X IX X
|
1
|

.

o Change the order value for ACTNUM from 1.0 to 4.5.

e Change the order value for ZIP from 7.0 to .1.

o Key blanks into these positions.
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This prompt allows you to design the display layout such that each record has
only one line on the display. The width of each column on the display is
implicitly determined by the width of the field, editing requested, width of the
column head as specified in the DDS (COLHDG keyword), and spaces between
the fields defined by DFU.

Determine which fields the work station user needs to identify an account. In
this case, the ACTNUM, NAME, ADDR, and ZIP fields need to be displayed.
To specify which fields will appear and the order in which they will appear,
change the ORDER column on the display as indicated.

The INPUT column already has an X in it for each field. These Xs will be
ignored when the audit control prompt is entered later so that the data is
displayed only {the data cannot be changed).

After the basic field definition prompt is entered, the entry format definition
prompt appears again. Because no additional formatting needs to be done, the
defaults that automatically appear are used and no information needs to be
keyed in. The audit control prompt is displayed next:

7~
AUDIT CONTROL PROMPT
Enter the following:
Add/delete records allowed:  *NO o
Change records allowed: %¥NO
Key changes allowed: HYES
Print additions: *NO
Print changes: %¥MO
Print deletions: ¥NO
Data error option
(*NOTIFY #*DISPLAY ®*CHANGE): MNOTIFY
W

o Key in *NO because no changes should be made to the file (*YES is the default).

After the audit control prompt is entered, the exit application definition menu
appears. Enter option 5 to create the DFU application. You then receive the
application creation prompt. Accept the defaults as shown and press the Enter
key to complete the creation of MLG230U.
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Executing the DFU Application

The DFU application can be tested from the programmer menu by selecting

option b and entering the command DSPDTA APP(MLG230U). The following

prompt is displayed:

4 N
Z_ Mailing List Master MLG230U DISPLAY
Zip Name
Code
Key in the zip code @ and the name @) of the record to be displayed; for
example:

O 0019
© JFcClak



Next, the master record for the name and zip code specified in the previous
prompt is displayed. The zip code and name fields were used to access the
first record that was equal to or greater than the record just entered. The
format of the display for this record was defined on the basic field definition
prompt; the display looks like this:

( )
Z_ Mailing List Master MLG230U DISPLAY
Zip Name Address Account

Code Number
10019 J F CLARK 75 MARKET PLAZA 10009
" J

The work station user can use the Roll Up (4) and Roll Down (¥) keys to look at
the data using the name and zip code access path. Records are read
sequentially using the access path to fill the display. If you press the Roll Up
key, the following display appears:

o ™)
Z Mailing List Master MLG230U DISPLAY
Zip Name Address Account
Code Number
15222 C L FOX 413 17th AVE 10011
17102 R A JOHNSON 1151 SEVENTH AVE 10012
18515 A M CARLSON 701 FIELD ST 10008
19087 S M MASON 355 STATE ST 23456
19102 J L WHITE 99 PARKWAY 10345
19107 J B BROWNM 27 CHESTHNUT 10456
19114 S A ADAMS 500 INDEPENDENCE 10014
20037 A F MARTIN 2599 VIRGINIA 10015
43212 J B JDNES 32 FIFTH AVE 10013
44319 E R LEE 327 WATERLOO RD 10010
52122 A M ROBINSON 323 WARREN RD 32323
55113 J Y OLSEN 759 SNELLING AVE 10567
55413 J J ANDERSON 650 FIFTH AVE 10005
55901 G C HANSEN 211 SOUTH 5TH ST 78912
60611 J A MILLER 340 FAIRBANKS 10007

. J

By pressing the Enter key, the work station user can return to the initial
application display and enter a new zip code and name to begin inquiring at a
different point on the access path. When the inquiry is completed, the work
station user can press the Exit Application key (CF1) to end the DFU
application.
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Programming Considerations

« The work station user could request the DFU application MLG230U from an
application-oriented menu like the one shown earlier in this chapter in
association with CL program MLGO35C.

» The work station user could also request the application MLG230U by
calling it from the program call menu. A CL program similar to MLG315C,
discussed earlier in this chapter, is required.

» The Display Data (DSPDTA) command can be executed for any DFU
application. For example, if DSPDTA is used to execute MLG315U, records
are displayed and no changes can be made to them.

« The Change Data (CHGDTA) command can be specified for the DFU
application MLG230U; however, changes would not be applied to any
master record because the following entries were made on the audit control
prompt:

r

AUDIT CONTROL PROMPT

Enter the following: :
:Add/delete records allowed: ¥NO

Change records allowed: #NO
Key changes allowed: . HYES
Print additions: #NO
Print changes: »NO
Print deletions: *NO

Data error option
(¥NOTIFY #DISPLAY %CHANGE): ¥NOTIFY




USING THE QUERY UTILITY

This section discusses how a query can be made against the mailing list file, as
shown below. Suppose that you need to know what business or school
accounts (the value of ACTTYP is 1 or 4) there are in either Pennsylvania or
New Jersey (the value of STATE is PA or NJ). You need a printed report of
the zip codes used in Pennsylvania and New Jersey with a line for each record.
The report should be sequenced on account type, state, and zip code.

Because this sequence is different from any of the access paths that already
exist for this application, the physical file will be queried {no key fields are
defined). The records are selected in arrival sequence and then sorted for the
desired sequence.

The query utility is the part of IDU that is used to extract, from a file, one or
more records based upon a criterion. A query application is created by
responding to a series of prompts {similar to those to which you respond to
create a DFU application). The query utility predominantly performs a subset of
functions that can be done using RPG Ill and logical files.

A query is different from an inquiry using DFU in the following ways:

« Query can analyze records based on a specified criterion; whereas, a DFU
inquiry cannot.

« Query can prepare a printed report; whereas, a DFU inquiry normally does
not.

The query utility can be used by those who are unfamiliar with DP terminology
and coding. Those who are familiar with DP terminology and coding can use
query as an alternative to certain application coding.

MLGMSTP
Query
Application Physical
MLG910Q Master
Q -
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Creating the Query Application

To create a query application, select option 2 on the programmer menu as
follows:

r

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU app (app)y, >(options)

2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Execute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (scrmbr), (type), (text)

9. Design display format (scrmbr)
90. Sign off (®NOLIST %LIST)

Types: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option} 2 Parm: HLG?IOQE‘ Type: Parm 2:

Command?

Text: Log requests: %YES
Src file: Src lib: MLGLIBDEY Obj lib: HMLGLIBDEV Jobd: MLGLIBDEY

CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMSG

<

You receive a series of displays on which you define the query. The first
display is the query menu. Select option 1 on this menu:

~

QUERY MENU
Select one of the following:
1. Create or change a query
2. Execute queries and display output
3. Manage existing queries

Option: ]

Press HELP for instructions. Press CFl to exit.

-




You then receive the query create/change menu:

QUERY CREATE/CHANGE MENU

Select one of the following and enter values belou:
1. Display information about a query
2. Create a new query
3. Change an existing query
4. Delate an existing query
Option: o 2

Query name: MLG910Q (%-Query selection list)
Library name: HLGLIBDEY

HELP-Help CF2-Previous display

-

e Select option 2.

e The query name and object library that you specified on the programmer menu are
shown here.

The query create prompt appears next:

r

QUERY CREATE PROMPT
Query name: MLG910Q Library: MLGLIBDEV

Enter information for new query:
Description: o Query Program MLG910Q
File name: MLGMSTP (%-File selection list)

Library name: ‘SHLGLIBD '

HELP-Help CF2-Previous display CF3-File information

.

0 Key in the text description of the query.

e Key in the name of the file to be queried and the library where the file is located.
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You then receive the output specification prompt, so that you can specify the
headings for your report:

4 )
OUTPUT SPECIFICATION PROMPT

Enter the following:
Cover page: o

Page heading: and Schools in NJ and PA

Detail listing: ®YES Detail list double spaced: #NO
Output line width: }32 Separate record format headings: %YES
Record sampling: #NQ
File revieu: *YES Display all fields in prompt: MYES
Take defaults for all selected fields: HNO _
. o

@ Key in the page heading.

e Do not change the *NO shown here because you need to modify field definitions
for your query.

The file review prompt is displayed next:

{ N
FILE REVIEW PROMPT FOR FILE MLGMSTP o
For each record format to be used, enter R to revieu the fields, A to select all
fields, or E to enter the fields later:
RECORD FMT DESCRIPTION
o R MLGMSTR Mailing List Master
g o

o This is the file name you specified on the query create prompt.

o Key in R to review all fields.



The field review prompt is displayed after the file review prompt:

~

FIELD REVIEW PROMPT FOR RECORD MLGMSTR

Place an X next to each field to be used or enter %ALL:

X FIELD NAME LENGTH TYPE DESCRIPTION
X  ACTNUH 5,0 P Account Number
X ACTTYP 1,0 P Acct Type 1=Bus 2=Gvt 3=0Org 4=Sch b=Pvt 9=0th
X NAME 18 A Name
o - ADDR 18 A Address
_cImy 18 A City
X STATE 2 A state
X ZIP 5,0 P Zip Code
MLGLK1 3,0 P Control Number Used for Record Locking

..

o Key in X next to the field(s) you want to be in the query output.

@ Do not key an X next to MLGLK1 (this field will be used in a later approach).

You then receive the query definition prompt, which shows the fields you
selected on the previous prompt:

’~
QUERY DEFINITION PROMPT
For record format name MLGMSTR enter:

FIELD NAME ORDER SUM AVG SORT TEST XLIST TABLE
ACTNUM 1.0 _ _ _ _ _
ACTTYP 2.0 _ _ _ _ _ _
NAME 3.0 _ _ - — - —
STATE 4.0 - - - - - -
Zip _5.0 - - - - - -

.
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For this mailing list application, the query definition prompt should look like

this:
(
QUERY DEFINITION PROMPT
For record format name MLGMSTR enter:

FIELD HAME ORDER SUM AVE SORT TEST  XLIST TABLE
ACTNUM 4.0 _ s , B_U _
ACTTYP 3.0 _ _
NAME 5.0 _ _
STATE 1.0
ZIpP 2.0

lIlIIIII°I><I><II><I

L
)

() [

The ORDER column specifies the sequence {from left to right) that the fields will
have on the query output. Change the default values so that the fields will have
the following sequence: STATE ZIP ACTTYP ACTNUM NAME.

o Key in X to specify which fields are to be sorted.

@ Key in X to specify which fields have test criteria.
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After the query definition prompt is completed, the selection test prompt is
displayed for ACTTYP and STATE, which were selected on the previous
prompt:

( )

SELECTION TEST PROMPT

Enter tests for WSELECT/¥OMIT group: ¥SELECT

FIELD NAME REL  YALUES +
ACTTYP ¥LS 14
STATE 'PA' 'NJ'

RERERRRRRRR -] -

© /

The REL column specifies the type of relational test you want performed on the
field. Key in *LS (for list type).

o The VALUES column specifies the values to be tested. Key in 1 4 (for ACTTYP)
and ‘PA’ 'NJ’ (for STATE). PA NJ must be keyed in uppercase; otherwise, the
test will be for the lowercase values, pa nj. All character values such as PA and

NJ must be quoted (enclosed in apostrophes).

The selection test prompt is displayed again to allow you to specify multiple
select/omit groups. Because no additional testing needs to be done, no
information needs to be entered.
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The sort specification prompt is displayed next:

{ )
SORT SPECIFICATION PROMPT
Enter change:
FIELD NAME ORDER SUBTOTAL SUBTABLE SPACE EJECT DSCEND  ABSNBR
ACTIYP 1.0 - - - - - -
STATE 2.0 - - - - - -
zZ1p 3.0 _ _ - - - -
— - - - - - - ‘
“~ o
The default values in the ORDER column are correct for this query.
The exit application definition menu for a permanent application is displayed
next. Select option 5 to create the query application:
{ I
EXIT APPLICATION DEFINITION MENU
Select one of the following:
1. Restart definition
2. Modify definition
3. Delete definition
4. Save definition
5. Create application
Option: 5
\ o




Because you indicated that you want to create an application, you next receive
the application creation prompt:

r A

APPLICATION CREATION PROMPT

Enter the following:

Application name: MLG910Q
Library name: MLGLIBDEV

(1-Normal 2-None 3-All)
(Y-Yes N-No)
(Y-Yes N-No)

Public authority:
Adopt owner's user profile:
Source listing:

1ZIZ -

Dump internal data areas:
Generate code listing:

(Y-Yes N-No)
(Y-Yes N-No)

1Z1Z

" y

In this example, the defaults shown on the prompt are all acceptable, so you
press the Enter key without making any changes.

When the creation of the MLG910Q application is completed, a query
execution prompt is displayed for you to specify the details of how the query is
to be executed. If you do not want to execute the query at that point, press
CF1 to exit the query utility.
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Executing the Query Application

To execute a query application:

« Select option 2 on the programmer menu, as you did to create the
application, and then select option 2 on the query menu when it is
displayed.

« Enter the Query Data (QRYDTA) command.

In this example, you request a printed query report by submitting the QRYDTA
command in a batch job from the programmer menu. Submitting the query as
a batch job allows you to go on to other tasks at your work station while the
query processing is being done.

The batch job to execute the query application MLG910Q is submitted from
the programmer menu as follows:

r~

PROGRAMMER MENU
Select one of the following:

1. Design/execute DFU spp (app), ,(options)
: Design/execute query app (app), ,(optiors)
3. Create object object name, type, pgm for CMD, (text)
4. Call program program name
5. Execute command command
6. Submit job (job name); (command)
7. Display submitted jobs
8. Edit source (scrmbr), (type), (text)
9. Design display format (scrmbr)
90. Sign off (®¥NOLIST %*LIST)

Typas: SCF, CBL, C! CLP, CHMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 6 Parm: MLG9}0Q Typa: Parm 2:

Command: grydts apptmlq910q) output(*llst)o

T.xt:. Log requests: ¥*YES
Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV

CF3-Command entry CF4~Prompt (3 & 5 only) CF6-DSPMSG

Option 6 submits a job for batch processing.

The submitted batch job is given the name MLG910Q, as specified here.

- -

The QRYDTA command requests execution of the query program MLG910Q. The
output is to be printed.



A sample of the query printed output is shown below.

DATE 09/21/81

APPLICATION:

QUERIED FILE:

FILE RESNRTED

RECORD FORMAT

MLGMSTR

USER SPECIFIED RECORD

TIME 10:38:59
MLG910Q.MLGLIBDEY
MEMBER:

MLGMSTP.MLGLIBDEV MLGMSTP

ACCORDING TO FOLLOWING SORT ORDER:

FIELD SEQUENCE SIGN
ACTTYP ASCEND  =YES
STATE ASCEND

1P ASCEND =YES

SELECTION CRITERIA:

RECORD FORMAT OPTION FLELD SELECTION TEST
MLGMSTR SELECT ACTTYP LS 1 4
STATE LS 'PAY tNJY
09/21/81 10:38:59 COUNT BY SUSINESS AND SCHOOLS IN NJ AND PA
STATE z1p accT ACCOUNT NAME
coDne TYPE NUMBER
NJ 07114 1 11112 ] S MILLER
NJ 07114 1 19123 O A MILLER
NJ 07115 1 10092 A L BROWN
NJ 08075 1 10234 S E SMITH
PA 15222 1 10011 C L FOx
PA 17102 1 10012 R A JOHNSON
PA 19102 1 10345 J L WHITE
PA 19107 1 10456 J B BRIWN
PA 19114 1 10014 S M ADAMS
NJ 03540 4 13678 A b LEWIS
PA 18515 4 10008 A M CARLSON
PA 19087 4 23456 S M MASON

TOTAL NUMBER OF RECORDS PROCESSED 12

Query supports several other functions that allow you to make a more complex
analysis. For information on these functions, refer to the Query Utility
Reference Manual and User’'s Guide.
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RECOVERY CONSIDERATIONS

|f incorrect data has been entered for a master record, the application can be
executed again to change the incorrect data. In this application approach, the
changes are applied immediately to the master file (rather than to a transaction
file and then to the master file through a batch maintenance program, as in
Chapter 7).

If there is a system failure while the work station user is entering transactions,
one of the following approaches could be used:

+ When the master file MLGMSTP is created by the Create Physical File
(CRTPF) command, there is a parameter named force write ratio
(FRCRATIO) to control the frequency in which records are written to
auxiliary storage. Using the default for this parameter provides the best
performance. If the default (*NONE) is used, the work station users should
check the last several transactions they entered to ensure they were
recorded in auxiliary storage.

The system may not write the records to auxiliary storage in the same
sequence in which the updates occurred. All of the transactions entered
may not be reflected because some records may have been in main storage
at the time the system failure occurred and cannot be recovered.

The listing that is printed upon the exit from the application may be used to
determine what transactions were entered. The transactions will be listed in
the correct sequence, but the listing may not be completely up-to-date.
Printed records are spooled and are kept in buffers in main storage;
therefore, some records may be lost if a system failure occurs.

« If the force write ratio parameter value is specified as 1, the work station
users should look at their last entry to determine if it exists before
continuing. In this situation, the printed listing may not be as up-to-date as
the data base.

« A file can be created with a force write ratio parameter value of 1 and used
as a data base log. Following a system failure, the last several records in
the log can be reapplied to the data base. See the CPF Programmer’s Guide
for more information on data base logging.

To recover from damaged objects, such as when the master file (MLGMSTP) is
unusable, restore the backup version of the file. The work station users will
have to reenter the transactions entered since the last backup was made.

DFU does not provide a data base transaction file of the changes that were
made to the file being updated; however, data base logging could be used to
provide this type of file. A user-written recovery program could reapply the log
to a backup copy of the master file. The log could also serve as an activity
trace of changes to the data base and can help you correct records that were
updated by faulty programs. Refer to the CPF Programmer's Guide for more
information on data base logging.



OVERVIEW

Chapter 9. Batch Maintenance of Multiple Diskette Batches

The application approach in Chapter 4 allowed multiple key-entry operators to
key transactions onto diskettes, but the system operator had to enter a
command to read each diskette into storage. The approach in this chapter
allows the system operator to read muitiple diskettes by entering a single

command.

This approach to the mailing list application has the following characteristics:

« Batches of transactions are keyed onto diskettes that have been formatted
to define the transactions as data for a batch job.

» The CL program, DSKTCPY, when called from a work station, copies the
diskette data into a data base file, JOBFILP, creating an input stream of
batch jobs. When all of the diskettes have been copied, the program starts
a data base reader, which transfers the batch jobs to a job queue..

« When each batch job is executed, a CALL command within the job
instructions calls an RPG Ill maintenance program (MLG310). The
maintenance program updates a master file (MLGMASP) with the
transactions that were copied from diskette as data for the job.

CL Program
DSKTCPY

Copy
File

Diskette Files
{commands and
transactions)

ll Siart Data Base Reader

JOBFILP

Job Input
Stream
File

Reader

Commands

Input
Spooling

MLGMASP
.
Call MLG310 Maintenance Physical
: Program Master
MLG310 File
Inline Data
INPUT QPRINT
Transaction a
Records o .
Maintenance
Report
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DISKETTE FILE ARRANGEMENT

Each diskette contains only two files. The first file contains the following CL
for the job:

// JOB JOBD(MLGLIBDEV.MLGLIBDEV) JOB(MLG310)
CALL MLG310 /* MAINTAIN MAILING LIST FILE */
// DATA FILE(INPUT)

The second file contains transactions and is reset (the end-of-file pointer is
changed at the offline device) each time the key entry operator enters a new
batch of transactions.

When the two files have been read into storage, the data base file that is
created contains the following:

// JOB JOBD(MLGLIBDEV.MLGLIBDEV) JOB{(MLG310)
CALL MLG310 /* MAINTAIN MAILING LIST FILE */
// DATA FILE(INPUT)

- (data from second file)

On the next diskette that is read, the // JOB command designates both the
end of the previous job and the beginning of a new job. Multiple diskettes can
be read consecutively to create a data base file that contains an input stream
with multiple jobs. This input stream is transferred to a job queue when the
Start Data Base Reader (STRDBRDR) command is executed.



JOBFILP FILE

To use this approach, first create a data base file to contain the input stream
that will be read from the diskettes:

4 Y

PROGRAMMER MENU
Selact one of the following:
1. Design/execute DFU app (app), ,(options)
2. Design/execute query app (app), ,(options)

3. Create object object name, type, pgm for CMD, (text)
4. Call program program name

5. Exacute command command

6. Submit job (job name), (command)

7. Display submitted jobs

8. Edit source (scrmbr), (type), (text)

9. Design display format (scrmbr)

90. Sign off (¥NOLIST %LIST)

Typel: BSCF, CBL, CL, CLP, CMD, CMNF, DSPF, LF, PF, PRTF, RPG, TXT

Option: 5 Parm: Type: Parm 2;
Command: crtpf file(jobfilp) rcdlen(128) text('File for Input Job Stream')

T§x§:> Log requests: *YES
Src file: Src lib: MLGLIBDEV Obj lib: MLGLIBDEV Jobd: MLGLIBDEV
CF3-Command entry CF4-Prompt (3 & 5 only) CF6-DSPMS6

- >

This file is not read by the RPG Ill maintenance program (MLG310); it is only a
means of holding the input stream. Field level DDS are not needed because
the record format of the file can be defined as one field and the file is
processed only sequentially. When the RCDLEN parameter is used, no DDS
source is required. This command creates a definition for a 128-byte record in
the file JOBFILP. Because no library name is used in the CRTPF command, the
data base file is created in the general purpose library (QGPL).

By default when a file is created, only the owner can clear the entire file. To
allow the system operator to clear the file JOBFILP, the Grant Object Authority
(GRTOBJAUT) command is issued:

GRTOBJAUT OBJ(JOBFILP) OBJTYPE(*FILE) USER{QSYSOPR)
AUT(*OBJMGT)

The object management (*OBJMGT) authorization allows the system operator
to clear the file.
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THE DSKTCPY PROGRAM

After the diskettes to be read are mounted in the diskette magazine drive, the
system operator selects option 4 on the system operator menu to call a
program named DSKTCPY:

{ )

SYSTEM OPERATOR MENU
Select one of the following:

1. DSPJOBQ (johq) 7. STRPRTHTR device,outq

2. DSPOUTQ (outq) 8. CNLHWTR uriter

3. SNDMSG tomsgq,(type),msg 9. STRDKTRDR device,label

4. CALL program 10. CNLRDR reader

5. Execute command 90. SIGNOFF (#NOLIST %*LIST)

6. SBIOAY (job) d)
Optiong 4_ | ParmsiidsKktcpy
Msg or! cmd: s -

log requests: XYES CF3-Command entry CF4-Prompt (5 only)
CF6-DSPMSG QSYSOPR  CF7-DSPSBS CF8-DSPSYS

. A

The DSKTCPY program reads each diskette and adds the file data to the file
JOBFILP. If the magazine is not full of diskettes, the system operator is
prompted with an inquiry message when the first empty slot is encountered.
The system operator should respond by entering a C (for cancel)} so that no
diskettes will be read after the first empty slot. When the reading of the
diskettes is completed, the program starts a data base reader that places all
the jobs on the QBATCH job queue.

The CL program DSKTCPY is shown in Figure 9-1. It begins with a Clear
Physical File Member {CLRPFM) command to reset JOBFILP. Each diskette
slot in the magazine is positioned by the Override with Diskette File
(OVRDKTF) command. It describes the location of the diskette within the
magazine and also specifies that the override is secure. This means that any
override commands previously entered by the system operator will not be used.
The Copy File (CPYF) command copies all the files into the file QDKT and adds
them to JOBFILP.

For the second through the tenth CPYF commands, a Monitor Message
(MONMSG) command is used to monitor for the message CPF2952. CPF2952
is an escape message that will be sent to the program if the system operator
responds with a C (cancel) to the message that appears when the first empty
slot is encountered. When a C is entered (or when all slots are filled and the
diskette in the last slot has been read), the program branches to the Start Data
Base Reader (STRDBRDR) command.
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Figure 9-1. CL Program DSKTCPY
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JOBFILP
QDKT LOC(*M1 1 1) SECURE(XYES)
QDKT TOFILE(JOBFILP) FROMMBR(®ALL)
QDKT LOC (%M1 2 2) SECURE (*YES)
QDKT TOFILE(JOBFILP) FROMMBR(%ALL)
MSGID (CPF2952) EXEC(GOTO STARTRODR)
ODKT LOC(¥M1 3 3) SECURE (*YES)
QDKT TOFILE(JOBFILP) FROMMBR (%ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
QDKT LOC(%M1 4 4) SECURE(®YES)
QDKT TOFILE(JOBFILP) FROMMBR (*ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)

QDKT LOC(*M1 S5 S) SECURE(*YES)

QDKT TOFILE(JOBFILP) FROMMBR (*ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
QDKT LOC(*M1 6 6) SECURE (*YES)
QDKT TOFILE(JOBFILP) FROMMBR (%ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
QDKT LDC (%M1 7 7) SECURE (*YES)
QDKT TOFILE(JOBFILP) FROMMBR (%ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
QDKT LOC (%M1 8 8) SECURE(XYES)
QDKT TOFILE(JOBFILP) FROMMBR(%ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
QDKT LOC(*M1 9 9) SECURE(*YES)
QDKT TOFILE(JOBFILP) FROMMBR(*ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
QDKT LOC(*ML 10 10) SECURE(XYES)
QDKT TOFILE(JOBFILP) FROMMBR (*ALL)
MSGID(CPF2952) EXEC(GOTO STARTRDR)
JOBFILP
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MBROPT (%ADD)

MBROPT (*ADD)

MBROPT (*ADD)

MBROPT (%ADD)

MBROPT (+ADD)

MBROPT (#ADD)

MBROPT (#ADD)

MBROPT (#ADD)

MBROPT (#*ADD)

MBROPT (%#ADD)

The DSKTCPY program is created by using the programmer menu and SEU.
The procedure was described in previous chapters.
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UPDATING THE MASTER FILE

The data base reader started by the DSKTCPY program transfers the jobs from
the JOBFILP data base file to the QBATCH job queue. The transactions that
are defined as data for each job are stored in an inline data file.

QBATCH
: |
Jo 10
Job MLG310 p
al
Commands
Reader N
L]
> Call MLG310
Input v :
Spooling >
Inline Data
_\ Transaction
—‘/ Records

// JOB JOBD(MLGLIBDEV.MLGLIBDEV) JOB(MLG310)
CALL MLG310 /*MAINTAIN MAILING LIST FILE */
// DATA FILE(INPUT)

L]
e (transaction records)
L]




When one of the batch jobs becomes the highest priority job on the QBATCH
job queue, the job is executed and the MLG310 maintenance program is called.
As described in Chapter 4, the MLG310 program updates the data base master
file, MLGMASP, with the transactions in the inline data file associated with the
job (the RPG Il specifications for MLG310 are shown in Figures 4-3 through
4-7).

QBATCH
Job MLG310
Begin
Execution
Com'mands
MLGMASP
LN
Call MLG310 Maintenance R
Program Master
MLG310 Records
.
°
Inline Data P
INPUT QPRINT
. . N
Transaction - -
Records . .
. 4 .
. /o B

Maintenance
Report

The procedure just described for using diskette input can be used to read in
transactions for multiple applications intermixed within the diskette magazines.
Each type of transaction file would be processed by a unique program.

RECOVERY CONSIDERATIONS

The recovery considerations for the approach in Chapter 4 also apply to this
approach.
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Chapter 10. Batch Maintenance of Multiple Work Station Entries

OVERVIEW

The application approach in Chapter 7 allowed only one work station user at a
time to be entering transactions for subsequent batch processing. The
approach in this chapter allows multiple work station users to enter batches of
transactions at the same time. This approach provides the following
capabilities:

« Allows new batch input from multiple work station users to be entered at
the same time a maintenance program is processing batches of transactions
that are completely entered.

« Allows transactions to be added to a batch of transactions that have been
entered but not yet processed by the maintenance program.

« Prevents duplicate batch numbers from being entered.

« Prevents the maintenance program from processing a batch of transactions
that is not completely entered.

« Allows the work station user to review the last transaction he entered in
case he loses his place or recovery is needed.

Iindividual batches are distinguished by having work station users provide a
batch identifier when they begin entering transactions. The status of a batch
(that is, whether it is available for processing) is defined by having the work
station user indicate when the batch is complete. The batch identifier and
status are stored in a physical header file, MLGHDRP, and the transactions in a
physical transaction file, MLGTRNP.

An RPG Il program, MLG105, and an associated display file, MLG105D,
provide the display and processing support for entering the transactions from a
work station. The MLG105 program accesses the header file and physical
transaction file through a logical transaction file, MLGENTL.

-~

Display MLGENTL
File i N |
MLG105D Logical _. 4 Physical
Transaction ™" b9 Transaction
RPG It File File
Program
MLG105

Work Station
User

ork Station

W >
User

<3
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This approach assumes that the completed batches of transactions in the
transaction file are applied to the master file by a batch maintenance program
similar to MLG310, as described in Chapter 7. The maintenance program will
apply a batch of transactions to the master file only if the associated batch
header records indicate that the batch is ready to be processed.

BATCH HEADER RECORD

This approach begins with creating a unique header record for each batch of
transactions that is to be entered. This record contains headings for a batch of
transaction records and control codes that specify the current status of that
batch. The header record has the following format:

Length Decimal
Field Description | Field Name |(Characters) | Positions | Field Type
Batch Number BATNUM 6 0 Numeric
Batch Date BATDAT 6 0 Numeric
Batch Status BATSTS 1 0 Numeric
Batch BATDSC 35 Character
Description

The batch status is specified by one of the three following codes:

Code Meaning

1 Data entry is in process
2 Data entry is to be continued
3 This batch is ready to be processed by the

maintenance program

Other valid codes could be added to the batch processing program MLG105;
however, additional codes are not shown in this publication.



The batch number, batch date, batch status, and batch description fields
should be added to the field reference file MLGREFP (which was created in
Chapter 6).

You can add these fields to MLGREFP by the following procedure.:

« Use option 8 on the programmer menu to obtain the SEU display of the
member MLGREFP in the source file QDDSSRC. Add the DDS in Figure
10-1 to the existing DDS in the source member (Figure 6-2).

« Use option 3 on the programmer menu to recreate the file (press the CF11
key instead of the Enter key to replace the existing MLGREFP file by the
new MLGREFP file).

GX21-7764  UM/050°
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B ls o 2oy & 8logle| | ™
eSE Sl 3 E gl Hiis
2lg2 22 B3 2|28 2 3883
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r H T

Figure 10-1. Additional DDS for MLGREFP Field Reference File

The EDTCDE keyword specifies that BATDAT is edited with the edit code Y
when it is used by DFU. For a description of edit codes, refer to the CPF
Reference Manual—DDS.

Because fields were added to MLGREFP, no changes need to be made to the
existing physical and logical files.
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A physical file named MLGHDRP is created to contain the batch header data,
as shown in the following illustration.

The batch header file contains
a header record for each batch. |

Header for Batch 1

Header for Batch 2

Batch
Header File
MLGHDRP

The DDS for MLGHDRP are shown in Figure 10-2.
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Figure 10-2. DDS for MLGHDRP Batch Header File
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TRANSACTION FILES

A physical file named MLGTRNP is used to contain the transaction records by
batch, as shown in the following illustration:

Batch 1
Records
Batch 2
Records
Physical .
Transaction
File °
MLGTRNP
[
[

MLGTRNP was created and used in Chapter 6 (the DDS for MLGTRNP are
shown in Figure 6-6).

Batch Maintenance of Multiple Work Station Entries  10-5



A logical file named MLGENTL is created for the batches of transactions as
they are being entered. Both header information and transaction records are in
this file. The DDS for MLGENTL are shown in Figure 10-3.

GX21-7754  UM/050°
DATA DESCRIPTION SPECIFICATIONS e 0on
i I | | | I [ Description Page of
s Joome | | | [ 1 ] D,
Programmer Date | lstruction Key | | | ‘ | | ML 6[” TL
A :
Conditioning § )
| |; Location
| X
< Condition Name 4
5 5 ¢
Sequence < T ’7 4 Name Length |5 s Functions
Number £ X g H
H 5 3
£ ] g Ia 3
S 3 . & 3| une | Pos
L I g § .23
=olz 5 Z o5z 5 (%2 H vIgs
3z 8,2 8 8|3 5 e
2)58 2|5 2 |3 228 & SEE
123 4 s|6|7|8(9 to[i1)1213]1a]15 18 ]s718]19 20 21 22 20 24 25 26 27 28[28.50 31 32 13 34[35(36 37|38[39 40 41|82 43 44145 46 47 48 40 501 52 53 54 556 57 56 59 60 61 62 6 64 65 66 67 63 89 70 71 72 73 74 75 76 77 I8 79 60
T
i : |
AW LogiclaLl MuGENTL] MaTlL[iNG L|I'ST TRANSACTION LOGICAL FILE
Al
A UNIQUE,
A MLGHDER PFILE(MILGHORP)
a L [Y)
A R PEILE(MLQTRNP)
[a
| | T
[al ] [T

Figure 10-3. DDS for MLGENTL Transaction File

The two physical files MLGHDRP and MLGTRNP are used. A key field in each
of these files is BATNUM. The physical transaction (MLGTRNP) file also uses
TRNNUM as a key field. The keyword UNIQUE specifies that the entries in the
key fields must be unique within each physical file. This means that the batch
header records must have unique batch numbers and the transaction records
must have unique batch numbers and unique transaction numbers.

Because MLGHDRP is specified first in the DDS, batch header data is on the
access path of MLGENTL before any transaction records of that same batch.
MLGHDRP does not contain the field TRNNUM (every record type in a file is
not required to contain the same number of key fields).
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TRANSACTION DATA ENTRY PROGRAM AND DISPLAY FILE

An RPG Ill program named MLG105 and a display file named MLG105D are
created to allow a work station user to enter batches of transactions at a work
station. The work station user begins by calling MLG105 {the method used to
call the program is not discussed here, although MLG105 can be called as the
result of selecting an option on a menu).

Program Flow

A flowchart of the program is shown in Figure 10-4. This flow of the program
centers around the entries made by the work station user.

Batch Maintenance of Multiple Work Station Entries  10-7



Start

From

—P— S )

BEGIN

INITIAL:
Prompt for

batch header
information

Eng-of-
program

Chain 10 the
batch header
record

New
batch request
(N}

Batch
header found

End

’ last number

of tile

Z-ADD O to

LSTREC

Display last
transaction

Part 2

INITIAL:

Batch number
does not exist

Batch

New
status > 3

batch request

Write the batch
header record
Batch
status = 1

INITIAL:
Invalid batch
status

INITIAL: Release the
Dupi ’ batch header
batch number record

Set batch
' ready message

INPRCS

Batch
status = 3

Relsase the
batch header
record

—P batch header

CONFIRM:
Request an OK
to continue

Chain to the

record

Header
record found

Figure 10-4 (Part 1 of 2). Flowchart of MLG105 Transaction Data Entry Program
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Figure 10-4 (Part 2 of 2). Flowchart of MLG105 Transaction Data Entry Program
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The work station user begins by keying in batch header data on the following
display, which is part of MLG105D and named INITIAL:

a Y

MAILING LIST TRANSACTIONS CFl-End of program
Batch rumber
Type of request __

N = New batch
A = Add to existing batch

Batch description if new

\ J

The work station user keys in a batch number and requests to work on either a
new batch or an existing batch. If the user requests to work on a new batch, a
batch description may also be keyed in. After at least one batch is entered, the
initial prompt looks like this:

r ™

MAILING LIST TRANSACTIONS CFl-End of program
Batch number

Type of request __

N
A

New batch
Add to existing batch

Batch description if neu

Last batch entared 150 Status = Ready
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The display shows the batch number and the status of the last batch of
transactions entered.

The entries that are made on this prompt must be checked for validity because
the primary purpose of this prompt is to do one of the following:

« Write a new batch header

« Find an existing batch header if the work station user requests to add to an
existing batch

« Confirm that a work station user can add to an existing batch

Transactions are keyed in on the following display, which uses subfile records
of record name SUBFIL in display file MLG105D:

4 )
MAILING LIST TRANSACTIONS Batch number 16 CF3-End CF5-Contu CFé-Revw

TRN ACCT TYPE NAME ADDRESS CITY STATE ZIP

J— ~

Subfile
Records

FErrrrerrind

. J

Each transaction entered is a record in a subfile. A subfile is a group of
records of the same record format that can be displayed concurrently at a work
station. The system sends the entire group of records to the work station in a
single operation and receives the group in another operation. The program can
process records one at a time even though a group of records was entered.
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The work station user keys one or more transactions into the subfile and
presses the Enter key. As soon as the data is accepted by the system, the
fields that were entered are erased and the keyboard is unlocked to allow more
entries. This programming technique helps optimize the time used to enter
transactions, but does not allow the program to edit the transactions and
provide feedback for errors. This type of key entry is often called heads down,
meaning that the work station user is keying from a source document and does
not look at the display. The work station user can fill the entire display with
transactions before pressing the Enter key. This reduces the number of times
that the system must interact with the user, thereby providing for a fast rate of
key entry. Editing of the data occurs later, while the batch is being processed
by another RPG Il program as in some of the previous approaches.



Data Description Specifications for MLG105D

The DDS for the display file MLG105D are shown in Figure 10-5.

The DDS could be generated using the screen design aid, which was
introduced in Chapter 8 and is described in detail in the SDA Reference Manual

and User's Guide.

;

Iaternational Busiaeis Machines Corporstion

DATA DESCRIPTION SPECIFICATIONS

GX21 7754 UM/050°
Printed in US.A,

e T == e ] I Description S Page o
e v Inafeign K: '—“L‘ T J:\ MLGLPS D ¢ 7
gAl ‘ B
Condinoning 3
| - _ _ E Locatson
| i g
.6 Candition Name 5 3
Sequence E g Name Length S 3 Functions
Number ] = < i
E | 3 g s 2
83 |, L. Ll 1, 3 8,0 e | o
AEER R S |
SZ|Z| B |3 2 & 2 sk 2 8882
" 2 ) 4 5|6(7|8(9 lov|il7|3|l|5l6‘l7|8 192021 22 23 24 2526 27 78|29 30 31 32 3J 24|35 36 37/38139 40 41(42 43 44|45 46 47 48 49 5051 5253 54 5556 57 5859 60 61 62 6] 64 6568 67 68 69 70 71 72 73 74 7576 77 YA X9 80
A
Al DISPILAP L&l @5D MAILING LIST TEANSACT ION ENTRY DISPLAY
Ak
A REF(MLGREFP)
A PRINT ] _
A || TEXT(‘Initial prompt'])
A c 8 'End o ‘)
A 1l 2'MAlL] ) s s'
A ! DSPATR(HI)
A ' M S5 CFlI-End of progcam’
A L] 3 3 ]
A L ATND 1 +1 .
Al 17d ERRMS&( 'Batch numbher does wnot 4
A il exist' 11)
AL EMMLE&M*‘Q\ +
A |
RENZE Eszos of the batch *
A doesg i ny +
A Ltions' 14)
A

"Number of sheets per pad may vary slightly

Figure 10-5 (Part 1 of 4). DDS for MLG105D Display File
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GX21.7754  UM/050°

DATA DESCRIPTION SPECIFICATIONS Printed 1n U.S.A,

TE lnternanansl Bunness Machinat Corporanon

T T ] T T T T

I‘ V .
=1 Keying Graphic Description ! Page

of
[P,a;,mm le _|: Insteuction 8 j” ] -‘T—v i ML 6/¢50 2 7

T
| P! | :
Conditioning s
N Location
i| i 2
| | Conduion Name N @
[ 19 o .
Sequence < =TT I |$ Name Length |5 5 Functions
Number g ) 2 « T
g g2
E = - o
2| § & £ 2 3| ne | pos
AR L @ X Q
23zl 8 2| Bz 8 1E|E H HPHE
€52 1 E 3|2 alys E dEly
2lg|3| B &l 2|3 E |28 & 3 &8 3
t 23 45(6(|7|8 9IO‘!II?IJ|4‘|5|5‘H|8|9707|7??3?‘?5?8?77879303!J?JJM35363738]94011424344‘5464748‘9505'5?53545556575859508'8?63546566676889707!72737‘757577787980
‘ ‘
A 1 l 5 3
A ] \ TYPRQS +
A C
T
Al l r ‘ T
Ar L I L L 8
A | | | 13 K
‘
A L] ATpSC
: 1 | 4 ‘Lact hatch enteced’
ALl Bg [ isteat +LREFFLD(BATNOM)
| ! [)
Al a3 \ \ ‘[ 7 35'Statps =

3 | ! \ +1'Ready’
L1 Ll DSPATR(HI]
9g [ | 17 35 Statos -

i

4+

o +1'To be continved"
DSPATRIMI )

Rl LoNF! TEXT('Conficmation request’) |

Al$(97 ‘Continyation tgjug;igd')
4 Z'MAILING LIST TRANSACTION - +

rl2|®»|[r|¥]|>

_|
Pl |P|>

GX21.7754. UM/050°

ety Bosnes M Corporsuon DATA DESCRIPTION SPECIFICATIONS S G A,
) E S i = i o T =7 e I___| Desen l|0:| 7. ‘PBQG of
e . | kewns [ Gawe I S "
[Prowammes LDale :(ns:ru:hon ;(ev | i | MLG1¢5D 3 7
n T ! T T 1
Conditioning ‘
L . o . ! E Location
= Condtion Name ;
5| i &
Sequence EY RIS TS B A Name ‘ Length % P Funcuons
’ Numiber » I 5 H
| |2 ‘ 3 = g Iz
g ! | 2 < & &
‘§\\§ E s - ;\‘“ s ;5:—59 Line | fos
FEE I AR A g AL
1 3 a blzyji:‘ﬂfwhzingu‘\zd 15%5;55"9207! 2223 24 25757779;‘3031 371334%3?5]383940“42‘3M45Q47‘849505' 525154 5556 57 68 5960 61 67 63 &4 €566 B7 68 69 70 71 72 73 74 1516 77 )8 19 K0
AL 1 [ CONF I RMAT 10N’
a1 1 17 ] J I DSPATRIH1)
T AR (o ] | 3 2'gatch number’
| daly [ |saThum P +1DSPATRIHI) ]
kT [ P o ‘ 5 2'Batech header is coded as +
R ; | Al i ] eyed.'
N Tiaey [ 11 L 7. 2'If {his 15 a ¢
] 1 ] L ecovary sitvation press CFIg.~
al ]l l I |l 9 2'1{ notf recovery, pcress ENTER & |
S | L to retoen to ficst prompt.’
) 3‘3@’" L “ ot
T T TR SEBFIL l N TEXT( Subfile for Yransactions )
LI T S K SFL !
e ] T [ WRATYP R I 5 2
SRR )1 N k:CT&%Al. k { 5 t
4 R | m CT' | | 5 1
a1 [T U T RNAME T 15 14
Al 7T I XADD R ‘ Jll 33
f’ ! 1 i XC|TY | R ﬁ 5 52
[T A |

Figure 10-5 (Part 2 of 4). DDS for MLG105D Display File
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C

Internatonal Business Machines Corporstion

DATA DESCRIPTION SPECIFICATIONS

GX21.7754- UM/050°
Pointed in U.S.A,

" Page 1
File Keying Grapmc .= L Description ¢50 g 4 o 7
Programmer | Date Instruction | oy T ML 4 {
u ‘ 1T T
Conditioning
> Locauon
| %
I Condition Name g
[N s
Sequence < ! ! ‘ Name Length |3 o Functions
Number g | . = =
é 2 = < B3
£ R @ g (=
2] e
§ | N N % i 2 % . g Line Pos
x 2 2 TR ¢ EEES
Sl 8, |8 3 ks : S E 2]y
2l5| 2 |5 2|3 @ 28 3 ERTE
2| £ (3| £ |8 £ &2 @ 3/8&|3
123 4 s|e[7|8l9 10jn]121301a[1516]t7 18119 20 21 22 23 24 25 26 27 262930 31 32 33 34135136 37|38(39 40 41/42 43 4445 46 47 48 49 5051 5253 54 5556 57 58 69 60 61 62 61 64 6566 57 68 69 70 71 72 73 74 75 76 77 78 79 80

R SUBCTL

TEXT('Subt: tg control’)

FLCTL(SYBFIL)

SFLDSP

SFLPSPETL

SFLPAG(LS

FLSI1Z(!

FLINZ

UNLOCK

CFP3(93 ‘End of bateh'
CF85(95 To be contj

CFP6( 36 tew

2 ONS$'

SPATRI(HI)

3¢pﬁaish_aguhgr‘

o

43
51'CF2-End CF5-Contv CF6-Revw' |

(e >|p|>[>|»|>i>|>|>|P|>|>|[>]|p]|>[>»[>]|>|2FomType

DATA DESCRIPTION SPECIFICATIONS

GX21-7754- UM/050°
Printed in US.A

Graphic ‘

e
Key —I

Keying

I [nstruction

Page ot

5

Description

MLGI1PSO

_,| S —

7

T T | T
Conditioning ‘
> Lacation
1 X
. |1 Condition Name z
RE 2
Sequence g T Name Length |3 _ Functions

Number &l I = 8

¥ i 3 = a z

(€ g g EI

S i % |S| Line Pos

S5 e zEfs : 852

i</ N : S Eis

23 2|3 2|5 2|8 & 5883

1 2.0 4 s|6|7|8 9 top[1213)1a)s 16]17)18]19 20 21 22 23 24 25 26 27 28[29130 31 32 33 34/35[36 37,38 39 40 41/42 43 44]45 46 47 48 49 6051 52 53 54 55 56 57 58 59 60 &1 62 60 64 65 66 67 63 69 70 71 72 73 74 7576 77 78 19 80
t
] .
[l 3 L'TRN
1]
|t 3 S"ACcT
| ]
1 1 | 3 1d'ryee!
T =1 \l\ T T { \‘ 3 ll“mf v
It L il L 3 ADORESS

T
IzlPl

ASTT

TEXT( D|$plqy last transaction')

SETOFE(T3 ‘No rcd %o review’

SETOFF(
' -

! S

SACTI\ONS'
DSPATR(HI

)

‘REYIFW OF LAST TRANSACTION'

Rl e p—-p—

PSPATR(HI)
35\ H . ]

PSPATR(H1)

 rlelxlzl2[>]2(>|xix|2]2le|>[> > [>[> ]| > ] Form Type

Figure 10-5 {Part 3 of 4).

|
DDS for MLG105D Display File
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rle|e|2(2|2>|>(P|>|p»|>]|>{>|»]p|>» |»]|>®]|P|>Form Type

] T tyge’
Pnz[ ACTTP 11 + IpSPATR(NI)
L1z 20 '
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Figure 10-5 (Part 4 of 4). DDS for MLG105D Display File

The REF keyword specifies use of the field reference file MLGREFP to minimize
coding.

The name INITIAL specifies the format for the prompt that requests batch
header data. The name TYPRQS specifies a validity check for the request entry
made by the work station user. This eliminates checking for a valid request in
the program.
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The name CONFIRM specifies the format for the prompt that confirms the work
station user has requested to work on a batch with a status code of 1 {data
entry is in process). It looks like this:

r

MAILING LIST TRANSACTIONS - CONFIRMATION
Batch number 10

Batch header is coded as being keyed.

If this is a recovery situation press CF10.

If not recovery, press ENTER to return to first prompt.

.

This confirmation is necessary because the program does not distinguish
between a batch that has data being entered into it and a recovery situation. A
recovery situation may occur if either the system or the program fails and the
batch header record is not updated.

The record format names SUBFIL (subfile) and SUBCTL (subfile control) specify
the format for the prompt that allows the work station user to enter
transactions. SUBFIL is designated by the keyword SFL and specifies the
position for the first subfile transaction record on the display. Data is entered
into fields that are also in the transaction file MLGENTL. The Rs entered in
position 29 specify using the field reference file for the definitions of each of
these fields. (The field reference file, MLGREFP, was specified at the
beginning of the DDS for this file.}

The SUBCTL format is associated with the subfile (SUBFIL) by the keyword
SFLCTL. SUBCTL specifies the format of the subfile with constants and fields.
Keywords that define and control the subfile are also listed here. The subfile
and the subfile control are displayed each time the SUBCTL format is written
because indicator 50 is set on at the beginning of the RPG |Il program
{(MLG105).

The keywords SFLPAG and SFLSIZ specify that 15 records will be on a page
and there is only one page. The SFLINZ keyword initializes all fields in the
subfile so that the work station user can enter data into the fields.

The keyword UNLOCK specifies that the keyboard is unlocked when the
system accepts data. If UNLOCK is not specified, the keyboard is not
unlocked until the program sends a format to the display. Key entry throughput
is improved by specifying UNLOCK; however, the program cannot check the
data for validity and send an error response because the work station user may
already be keying in the next group of transactions.

Batch Maintenance of Multiple Work Station Entries
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Functions for the following three command keys are also specified:
« CF3 indicates the end of a completed batch.

« CFb5 indicates that the work station user is stopping work on this batch (the
user may sign off) and will continue work on this batch at a later time. The
batch should not be processed by the maintenance program because it is
not complete.

« CF6 indicates that the work station user needs to see the last transaction
entered. This can be used during transaction entry and is the same function
that is automatically invoked upon returning to a batch to continue entering
transactions.

Note that the three command keys are coded CFxx and not CAxx. CFxx coding
sends the data that is on the display and the key number that was pressed to
the system. The program first processes the data from the display and then
tests for whether a command key was or was not pressed. The CAxx
command keys send only the key number (not any data); any transactions
entered by the work station user would be lost.

The name LASTTRN specifies the format that is used to review the last
transaction that was keyed in; the format looks like this:

r

MAILING LIST TRANSACTIONS ENTER-Continue
REVIEW OF LAST TRANSACTION
Batch number 10
Transaction type D
Account number 91236
Account type 3
Name J E SAMPSON
Address 312 EAST LANE
City MINNEAPOLIS State MN
Zip 55488

Transaction number 110

.

The work station user sees this review display in the following situations:
« When specifically requesting to review the last transaction.

= When requesting to add transactions to an existing batch.
— The work station user previously terminated the batch in a to be continued
status, or
— A system or program failure occurred and the operator is requesting
recovery.
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RPG Il Specifications for MLG105

The RPG lll specifications for the transaction data entry program are shown in
Figures 10-6 through 10-8.

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS GX71-8092.7 UM/050°
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Figure 10-6. Control and File Description Specifications for MLG105 Transaction Data Entry Program

RPG Control and File Description Specifications, shown in Figure 10-6, describe
two files: MLGENTL and MLG105D. The U in position 15 specifies that
MLGENTL is updated by the program and the A in position 66 specifies that
records are added to MLGENTL during execution of the program. The K in
position 53 {(of the last line) and the SFILE keyword specify that MLG105D
uses a subfile. RECNUM is the name of the field that contains the relative
record number when records are written to the subfile named SUBFIL.
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Figure 10-7 {Part 3 of 3). Calculation Spacifications for MLG105 Transaction Data Entry Program

In the Calculation Specifications, shown in Figure 10-7, the processing of a
batch begins with indicator 50 being set on. This indicator is used to specify
that the subfile and subfile control formats should be displayed each time the
subfile control format is written.

The EXFMT INITIAL statement displays the INITIAL prompt {which is
described by the DDS in Figure 10-5) and the program waits for a response. If
the response is a request to end the program, the program sets on the LR
indicator and returns. It is important for RPG Il programs to set the LR
indicator on when the program is complete. This allows the working storage
required by the program to be eliminated by the system. Use of the explicit
RETRN operation code causes the program to return to where it was called.
The RPG ill program cycle still exists even with interactive programs. It is
more straightforward to end the program explicitly using RETRN than to rely
upon the RPG Ill program cycle to perform the return operation.

If the response is not a request to end the program, the batch number is used
to attempt to access an existing batch header with the same batch number.
Depending on the type of request (add or new), this attempt can result in one
of the following error messages on the INITIAL prompt:

» Batch number does not exist (for add requests)

» Duplicate batch number (for new requests)
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The CHAIN statement uses the batch number (BATNUM) in Factor 1. Factor 2
specifies that the batch header record (MLGHDRR) is accessed. The Factor 1
field used in the CHAIN statement must have the same attributes as the key
field of the record format name being chained. Note that the record format
name is being specified and not the file name. When the CHAIN statement is
used, there must be an exact match between the key field attributes of Factor
1 and the record format.

If continuation is requested and the batch header exists, the batch status field
is checked for a valid entry. If the batch status is greater than 3, the following
error message is displayed on the INITIAL prompt:

Status of the batch does not allow any additions

if the batch status is 2 or 3, the batch may be continued; the batch header
record updated, and processing continued. If the batch status is 1, the
CONFIRM format (Figure 10-5) is displayed. The work station user needs to
confirm his request because the program does not distinguish between the
following:

« An invalid request by another work station user (to continue work on a
batch that is currently being worked on)

« A recovery situation in which the batch header was not updated to have a
status code of 2 or 3

A simpler design would not distinguish between a status code of 1 or 2; a
more complex design would recognize a recovery situation and change all
status codes of 1 to 2.

A batch header can exist without having transacticns associated with it. When
the work station user requests to review the last transaction entered in this
batch, the LASTTRN format (Figure 10-5) is displayed with the following
message:

No records exist for this batch

The LSTREC routine writes the LASTTRN format and the WRTHDR routine
adds the new batch header to the file.

The DSPSUB routine writes to the display that has the format subfile control
and subfile. A separate statement reads the format. EXFMT is not used
because of the heads down environment. The loop begins with the operation
READC, which requests to read the next changed record from the subfile. Only
those records entered since the last write to the display are provided. When a
record is entered by the work station user, it is considered active for the
remainder of the program; consequently, the program tests the first two fields
of the input record. If they are blank or have values of O, the program
assumes that no record was entered. A valid record from the subfile is written
to the transaction file.

Batch Maintenance of Multiple Work Station Entries
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When there are no records remaining to be processed in the subfile, the
program checks which command key was pressed. It is valid to press a
command key whether records were or were not entered. The program loops
back to read the subfile control if no command key was pressed. The work
station user may have already made an entry on a display while the previous
display is being processed because UNLOCK was specified for SUBCTL. If the
work station user is still keying in data, the program waits for input. If the
work station user has already pressed a command key or the Enter key, the
work station device locks the keyboard and waits for the read request from the
program.

When CF3 (end of batch) is pressed, the program accesses the batch header.
If the batch header has been deleted, the program terminates and the halt
indicator H5 is on. If the batch header is accessed successfully, its status code
is updated to reflect the batch header’s current status.

When CF6 (review) is pressed, the transaction key (which is the key fields
BATNUM and LSTNUM) is used to retrieve the last transaction record. If there

is no transaction record, the following message is displayed:

No records exist for this batch
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Figure 10-8. Output Specifications for MLG105 Transaction Data Entry Program
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APPLYING TRANSACTION BATCHES TO MASTER FILE

The batches of transactions in the transaction file are applied to the master file
when a maintenance program is called. The maintenance program could be
similar to the MLG311 program described in Chapter 7. In this case, however,
a batch of transactions will be processed by the maintenance program only if
the header record in the MLGHDRP batch header file indicates a batch status
(BATSTS) of 3 (see Batch Header Record in this chapter).

Call ——
Maintenance

RPG 111 MLGMSTL
Maintenance
Program Logical Physical
Transaction Master Master
File File File
QPRINT

Physical
Batch
Header File

Batch Maintenance of Multiple Work Station Entries
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PROGRAMMING CONSIDERATIONS

« No validity checking occurs during MLG105. This program is used for batch
input and allows transactions to be entered efficiently. If there are any
errors in the input, they are detected by the maintenance program that
applies transactions to a master file.

« |n addition to an application that has data entry, a batch header can be used
in applications that do the following:
— Edit

Allow the work station user to correct invalid transactions

Automatically update after a successful edit

Various status codes can specify the status of each batch.

« |In the approach discussed in this section, multiple work station users add
records to the same file. The batch number separates the different batches
in the file. Using one file with key fields to separate the logical groups is
preferable to having a file or member for each batch, because it reduces
overhead in the system.

Also in this approach, the batch header record was released at various points
to remove the lock held by the program. When a file is coded as an update
type, the system automatically locks the record until the update is performed or
the lock is released. The lock prevents other users from retrieving the same
record for update. Because of this, it is normally a good programming practice
to retain locks for only a brief period of time in a data base system. Therefore,
the batch header record was either updated immediately or the lock was
released by doing an update by use of exception output with no fields being
changed. Releasing a lock in the manner shown in the approach is more
efficient than updating the record. If a request for a new batch is in error
because the batch number already exists, a release of the existing header
record occurs.



RECOVERY CONSIDERATIONS

If incorrect data has been entered for a transaction, the entire transaction
should be reentered with correct data.

If there is a system failure while a work station user is doing key entry work,
two ways to recover are:

» To specify a value of 1 for the force write ratio (FRCRATIO) parameter when
creating the physical file for the batch header records; and to use the FEOD
(force end of data) operation on the transaction file, MLGENTL, just before
the batch header's status is updated (for completion). This will force the
records to nonvolatile (auxiliary) storage.

» To use data base logging on both the batch header file and the transaction
file. Specify a value of 1 for the force write ratio parameter when creating
the log file and execute a recovery program at the next IMPL (following a
system failure) to synchronize the log file and the data base files.

In either approach, the system operator does not need to determine who was
using the system or help the work station users to restart. The work station
users perform the recovery themselves in conjunction with the program design.
Because the program provides for a specific work station user request to
review the last transaction, the actual design and program code devoted to
recovery is minimal.

To allow for recovery from damaged objects (assuming you are keying in one
or more batches of transactions per day), the transaction file could be saved
every two to three days. |f the damaged transaction file is not usable and the
first recovery method described above is used, the backup can be restored. If
the second recovery method described above is used, the transaction file can
be rebuilt using the entries in the data base log.

Batch Maintenance of Multiple Work Station Entries  10-27






Chapter 11. Interactive Maintenance from Multiple Work Stations

OVERVIEW

In Chapter 8, work station users interactively applied transactions to a master
file through a DFU application. The more advanced approach in this chapter
uses an RPG [Il maintenance program in combination with a display file to
provide a series of displays that allow work station users to interactively
maintain a master file. This approach has the following characteristics:

« A display file, MLG320D, formats four displays: PROMPT, CHANGE,

ADDTN, DSPLY.

« Work station users enter data on these displays to:

— Add, change, delete, or review a record in the master file

— Specify a title for the printed output report

« An RPG Ill program, MLG320, applies work station input to a master file,

MLGMSTP, through a logical file, MLGMSTL.

« Printed output occurs for any changes to the master file.

<2

Display
File

_N MLG320D

Work Station
User

-

Work Station
User

" RPG Il |
| Program

B I MLG320

L

QPRINT

-

Work Station
User

MLGMSTL
Logical Physical
Master Master
File
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INTERACTIVE MAINTENANCE PROGRAM AND DISPLAY FILE

An RPG program named MLG320 and a display file named MLG320D are
created to allow work station users to display and modify the records in a
master file. The work station user begins by calling MLG320, such as by
selecting an option on a menu that calls the program (see the discussion of the
program call menu and specialized user menus in Chapter 8).

Program Flow

A flowchart of the RPG |il program is shown in Figure 11-1. This flow of the
program centers around the entries made by the work station user.



From

Part 2
1
PROMPT:
For request From
type and Part 2
account

number

Chain to the
mailing list
master file
PROMPT:
Record No Add Invalid
found request account
number
Yes
Release
the record

PROMP:
Duplicate
account

number

Invalid
state code

Cancel
request

Valld
state abbrev,

Chain to
mailing list
file

Ingquiry Change Part 2 Write {add)
request request a new master
record
No
DSPLY: Pri Duplicate
Inquiry request Delete Part 2 rint the new account
prompt request master record Aumber

Figure 11-1 (Part 1 of 2). Flowchart of MLG320 Maintenance Program

Interactive Maintenance from Multiple Work Stations 11-3



From From
Part 1
c Part 1 @ o
CHGDSP i i : DLTDSP ¢ ‘

Move master

|
record fields to . Save lock
N control field
change fields

DSPLY:
Delete request
prompt

Save lock
control field

Part 1

CHANGE:
Chanpe request
prompt

Error:

Key 05 or 07

must be pressed

Invalid

Part 1

state code

Chain to the
malling list
master file

Print okd
. (before change)
master record

Valid
state sbbrev.

Part 1
Chain to the Move change
mailing list fields into
master file master record

Lock
control field
changed

PROMPT: Add 1to
Record was lock control
just deteted field
Print master
record
Lock
control field :-r:;erocurd
changed
Delete
master record
Releese Print updeted
record record

A Part 1

CHANGE: Part 1
Record changed
by someons else

Figure 11-1 (Part 2 of 2). Flowchart of MLG320 Maintenance Program
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The work station user begins by keying in a request type, account number, and
report title on the following display, which is named PROMPT:

r
MAILING LIST FILE MAINTENANCE-PROMPT CFl-End of program
Request _ A= Add € = Change D = Delete I = Inquiry
Account number
Printer report notes

The -Printer report notes- appear at the top of the printed output

.

A record can be added to the master file, changed, reviewed (inquiry), or
deleted from the master file. An existing or new account number can be
entered. Text (such as date or batch number) can be entered for the Printer
report notes. If CF1 (end of program) is pressed, the program returns.

The program tests for a valid combination of entries. If an addition is
requested, the account number cannot exist on the file. If change, delete, or
inquiry is requested, the account number must exist.

If the entries are not a valid combination, one of the following error messages
appears on the PROMPT display:

Duplicate account number
Invalid account number

The program branches to unique routines depending on the type of request.

When a request is made to retrieve a record, that record becomes locked
because the file is specified as update. Other work station users (or a batch
program) who request that same record for a change or deletion cannot
retrieve the record until the lock is released. (The programs can be coded with
a time-out exception handling routine; however, this is not discussed in this
publication.} To prevent a record from being locked to other users, the
program releases the record.

Interactive Maintenance from Multiple Work Stations
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The record is retrieved again if the work station user requests to change or
delete it. When the record is retrieved, it may not be the same (another work
station user may have changed it). If the record is not the same, one of the
following error messages appears:

Record was just deleted (on PROMPT display)
Record has just been changed by someone else. Review request (on
CHANGE display)

The program displays these messages based on the value of the lock control
field (MLGLK1) in the retrieved record. (MLGLK1 is a three-digit field and is
shown in the field reference file MLGREFP in Chapter 6.) When a request is
made from the PROMPT display to retrieve a record, the value in MLGLK1 is
saved. When the record is retrieved again for the actual update, the value in
MLGLK1 is compared with the saved MLGLK1 value. If the values are the
same, the record has not been changed; however, if the values are not the
same, the record has been changed because the value in MLGLK1 is
incremented by 1 each time an update is made. This ensures that multiple
work station users are notified when they are trying to update the same record
at the same time. Because MLGLK1 is defined as a numeric field, its value is
initialized at 0. At the 1000th update, the field is automatically reset to 000.

If a request to add a record is made, the PROMPT format is displayed and the
work station user can enter a record or cancel the request. If a record is
entered, the program checks whether or not the account number is still unique
(another work station user may have just entered the same account number). If
the account number is unique, the program adds the new record to the file and
prints the record on the printer output report, as shown below:

9/721/81 MAILING LIST MAINTENANCE PAGE 1

ACCT TYP MNAME ACDRESS CITY STATE 1P COMMENT

12300 4 P M DAVIS 1320 SOUTH RD PITTSBURGH PA 15238 ADDED



If a request to change a record is made, the data from the master record fields
is moved to the change fields (XNAME, XADDR, XCITY, XSTATE, XZIP,
XACTTYP) and the value of MLGLK1 is saved. The CHANGE format is

displayed:
— B
MAILING LIST FILE MAINTENANCE-CHANGE REQUEST ENTER-Change record
CF7-Cancel raquest
Account number 12345
Name W A SMITH
Address 500 MAIN ST
City LOS ANGELES
State CA
Zip 90045
Type of account 1
L y
The request can be canceled (press CF7) or the record can be changed (press
Enter). If Enter is pressed, the master record is retrieved again and the value
of MLGLK1 is compared with the saved MLGLK1 value. If the values are the
same:
= The existing master record is printed on the printer output report (as shown
below).
= The change fields are moved to replace the existing master fields.
« MLGLK1 is incremented by 1.
« The master record is updated.
« The new master record is printed on the printer output report {as shown
below).

9/,21/81 MAILING LIST MAINTENANCE PAGE 1
ACCT TYP NAME ADDRESS STATE  Z1P
12345 1 W A SMITH 500 MAIN ST LOS ANGELES CA 90045
12345 1 A SMITH 320 PACIFIC AVE CA 95112

COMMENT

BEFORE
AFTER
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If a request to delete a record is made, the value in MLGLK?1 is saved and a
copy of the master record is displayed in the DSPLY format:

MAILING LIST FILE MAINTENANCE-DELETION REQUEST CF5-Confirm deletion
CF7-Cancel request

Account number 12345
Name W A SMITH

Address 500 MAIN ST

City LOS ANGELES
State CA
Zip 90045

Type of account 1

.

The request can be confirmed (press CF5) or canceled (press CF7). If it is
confirmed, the master record is retrieved and the value of MLGLK1 is checked.
If the value of MLGLK1 has not changed, the master record is printed and then
deleted. If the work station user presses a command key other than CF5 or
CF7, an error message is displayed.



If a request to inquire into a record is made, the DSPLY format is displayed:

{ N

MAILING LIST FILE MAINTENANCE-INQUIRY REQUEST ENTER-Return
Account number 12345
Name W A SMITH

Address 500 MAIN ST

City LOS ANGELES
State cA
Zip 90045

Type of account 1

\ >

The master record is displayed. The work station user presses Enter (which is
the only valid key) to return to the PROMPT display.

Data Description Specifications for MLG320D
The DDS for MLG320D are shown in Figure 11-2. These DDS could be

generated using the screen design aid, which was introduced in Chapter 8 and
is described in detail in the SDA Reference Manual and User’s Guide.
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Figure 11-2 (Part 1 of 4). DDS for MLG320D Display File
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Figure 11-2 {Part 2 of 4). DDS for MLG320D Display File
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Figure 11-2 (Part 3 of 4). DDS for MLG320D Display File
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Figure 11-2 (Part 4 of 4). DDS for MLG320D Display File

The REF keyword specifies that the field reference file MLGREFP is to be used.

The name PROMPT specifies the format for the first prompt, which requests
the type of work to be done. The fields REQST and ACTNUM are input fields.
The keyword ERRMSG specifies the error conditions that are determined by
the program. The fields PRVACT and PRVNAM are output fields. These two
fields are conditioned to properly describe the last function specified. This
feedback is to assist the work station user. The SETOFF keywords are used to
ensure that the values are not displayed again. The field PRTHDG is an 1/0
field.

The name CHANGE specifies the format for the prompt which allows a record
to be changed. CF7 is the cancel command key, which cancels the request.
The fields into which changes are entered have names different from those in
the master record. This is because the master record is released and retrieved
again after changes have been entered. The B in position 38 specifies that
those fields contain data that can be both displayed and changed.
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The name ADDTN specifies the format of the prompt that allows you to add a
record. The request can be canceled by pressing CF7. The | in position 38
specifies all fields as input fields.

The name DSPLY specifies the format for the prompts that allow delete and
inquiry. CF7 (cancel request) and CF5 (delete request) are valid only if a delete
request is made. Because position 38 is blank for each field, these fields are
output fields and the data in them cannot be changed by the work station user.
The constant CF5-Confirm Deletion is always on the delete display, but it will
appear in high intensity when an error occurs. The following are possible error
conditions:

+ A command key, which is required on a delete request, is not pressed. The
work station user must press a command key and not the Enter key.

« A delete occurs and the value in MLGLK1 is changed. It is probably an
operational error to delete that record.

Il Specifications for MLG320

The RPG Il specifications for the mailing list maintenance program MLG320
are shown in Figures 11-3 through 11-5. A description of the new RPG IlI
operation codes—DO, IF, ELSE, END-follows.

The DO statement is a convenient form to group statements that must be
performed under the same condition. The DO statement may be conditioned
as it is in statement e (Figure 11-4, part 1). The END statement ends the DO
group.

The IF statement may be used to test a condition and perform a series of
statements. In statement e (Figure 11-4, part 3), the IFEQ operation is used
to test indicator 97 for an on condition (the value 1 is on and O is off). *IN97 is
the field name for indicator 97.

In statement e (Figure 11-4, part 3), the IFEQ operation is used to test
indicator 95 for an off condition. The ELSE operation in statement Q (Figure
11-4, part 3), is used to begin a series of statements that are executed if
indicator 95 is on.

In statement G (Figure 11-4, part 3), another DO operation is nested within
the previous |IF statement. The term nested means that the statements are a
subgroup of the previous group. The nested DO group ends on statement o
(Figure 11-4, part 3). The ELSE statement ends on statement @ (Figure 11-4,
part 3). The RPG Ill compiler will print a nest level number on each statement
to assist you in determining where a level begins and ends.
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Figure 114 (Part 2 of 4). Calculation Specifications for MLG320 Maintenance Program
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Figure 114 (Part 4 of 4). Calculation Specifications for MLG320 Maintenance Program

This program specifies three files:
« MLG320D - a work station file
« MLGMSTL - a data base file

« QPRINT - a print file

The program causes data to be processed as described under Program Flow in
this chapter.

The statement EXFMT (execute format) is followed by a test for an
end-of-program request. |f requested, LR is set on and the program returns
(RETRN).

The ACTNUM fieild and the request entered by the work station user are
validated. If an error occurs, the PROMPT display is shown again. The master

record is released immediately.

The program branches to one of the following four routines, depending on the
work station user’s request.

The INQUIRY ONLY routine is an inquiry that branches to the PROMPT display.
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The CHANGE DISPLAY routine moves a copy of the master record fields to the
change fields so the data in these fields can be changed. The CHANGE format
is displayed and the program recognizes the following situations:

« The work station user wants to cancel the request.
« The record was deleted since the request to change it was made.
» The value of MLGLK1 has changed.

When a change is to be made, the existing master record is printed, the
changed fields replace the existing fields, the value of MLGLK1 is incremented,
the master record is updated (EXCPT UPDHDR]J, and the changed master
record is printed (EXSR PRINT).

The DELETE RECORD routine saves the value of MLGLK1 and displays the
record to be deleted (EXFMT DSPLY). The program recognizes the following
situations:

« The work station user wants to cancel the request.

« The record has just been deleted by someone else.

« CF5 or CF7 was not pressed.

DELET MLGMST deletes the record. No program can access the record.

The ADD NEW RECORD routine displays the ADDTN format (EXFMT ADDTN)
and recognizes the following situations:

« The work station user wants to cancel the request.
« The account number has just been used by someone else.

When an addition is to be made, the new record is added to the file (WRITE
MLGMSTR) and printed (EXSR PRINT). Because the WRITE statement writes
all fields for the file, output specifications arc not needed.

The PRINT routine does printing by exception time output (E in position 15).
The print file is opened the first time printing is requested. Printed output does
not occur if the program is used for inquiry only. The report title is printed the
first time the routine is used. Indicator 56 is set on to prevent the print file
from being opened again and the report title from being printed. The detail line
is printed (EXCPT DETAIL), and overflow is checked. (Because all printing is
done through exception output, the normal RPG Ill cycle control cannot be
used for either heading or overflow.) If there is overflow, the heading is
printed.



The output specifications have two records for the MLGMSTR record. The first
(RLSHDR) is one with no fields specified. This releases the lock on the record
so that other jobs on the system can request an update to the same record.
This method of releasing the lock is more efficient than updating the record
with the same information. The other record (UPDHDR) does the update for a
changed condition.

The output to print the heading lines and the record is in the QPRINT file.
Conditioned constants on the record specify the type of record being printed.

The output specifications in Figure 11-5 specify the layout of the printer

output.
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ALTERNATIVE SOLUTION FOR THIS APPLICATION APPROACH

In this application approach, the technique of using change fields (for example,
XNAME) was used to hold the new values while the master record containing
the disk record fields (for example, NAME) was reaccessed. The purpose of
reaccessing the master record was to avoid a locked record condition while the
work station user made a decision. If the same field names are used,
reaccessing the disk record after reading the changes from the display will
cause the field values from the disk record to overlay the changed values from
the work station user so that the changes would be lost. This situation is
similar to other maintenance programs in this publication where different
names are used for the change fields.

It is possible to use the same field names and not lock the master record
during the user decision time by using a DDS option and minor additional
coding. The major advantage of using the same names is to reduce the
maintenance considerations of adding new fields to the master record. For
example, in the program as shown, if a new field is added to the master record
that must be maintained in this program, the new field must be described in
multiple places within the program.

An alternative solution is to use the DDS keyword RTNDTA. This allows the
data from the work station to be reread from the main storage buffer after
accessing the master record. Without the DDS keyword, the data would be
read from the work station again. This can cause confusion to the operator
and also causes a loss of performance. The DDS keyword RTNDTA allows a
simple form of rereading the same data.

The basic steps in the sequence of events for a CHANGE request were coded
as:

1.  EXFMT the PROMPT format

2. For a CHANGE request, CHAIN to the master record

3. Release the lock on the record

4.  Save the lock control field

5. Move the master fields to change fields

6. EXFMT the CHANGE format

7. CHAIN to the master record

8. Move the change fields to the master field

9. Update the master

With the RTNDTA keyword approach, Step 5 could be removed. Instead of

the current Step 8, a READ to the CHANGE format would be used. This would
overlay the master fields that were reset by the CHAIN statement in Step 7.
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RECOVERY CONSIDERATIONS

If incorrect data has been entered for a transaction, the RPG maintenance
program MLG320 can be executed again to change the incorrect data.

If there is a system failure while the work station user is entering transactions,
one of the following approaches could be used:

« When the master file MLGMSTP is created by the Create Physical File
{CRTPF) command, there is a parameter named force write ratio
(FRCRATIO) to control the frequency in which records are written to
auxiliary storage. Using the default for this parameter provides the best
performance. If the default (*NONE) is used, the work station users should
check the last several transactions they entered to ensure they were
recorded in auxiliary storage.

The system may not write the records to auxiliary storage in the same
sequence in which the updates occurred. All of the transactions entered
may not be reflected because some records may have been in main storage
at the time the system failure occurred and cannot be recovered.

The listing that is printed upon the exit from the application may be used to
determine what transactions were entered. The transactions will be listed in
the correct sequence, but the listing may not be completely up-to-date.
Printed records are spooled and are kept in buffers in main storage;
therefore, some records may be lost if a system failure occurs.

» If the force write ratio parameter value is specified as 1, the work station
users should look at their last entry to determine if it exists before
continuing. In this situation, the printed listing may not be as up-to-date as
the data base.

- Use data base logging where the log file has a force ratio of 1. Synchronize
the data base log and the data base file after a system failure.

To recover from damaged objects, two approaches are:

« Reenter the transactions entered since the last backup was made.

» Use data base logging to log the changes to the file. The master file can be
backed up periodically. The data base log can be backed up daily {more

frequently if desired). To recover the file, restore the backup and execute a
special recovery program to reapply the log entries.
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Appendix A. An Approach to Using Libraries

System /38 supports multiple libraries, which allow you to organize your work
so that your application is easy to use.

When designing an application, you need to consider many requirements, such
as production operations, program development, backup, security, and operator
training. The approach to using libraries presented in this appendix considers
these requirements in a mailing list application. This appendix will:

« Describe multiple mailing list libraries and their purpose
« Show how to create these libraries

« Show how to use these libraries

MAILING LIST LIBRARIES AND THEIR PURPOSE

There are two groups of mailing list libraries, each with a different owner (a
user with a unique user profile). These two owners are:

« Development programmer (DEVPGMR)
« Administrative programmer (ADMPGMR)

The development programmer does the initial program development and
program maintenance. To help protect against unintentionally modifying
production data, the development programmer is not authorized to create or
delete objects in the production library.

The administrative programmer controls the production system. He does very
little actual programming. He copies the source code created or changed by
the development programmer and creates or re-creates that code for the
production system.

While this approach may appear cumbersome and requires additional auxiliary
storage and program compilations, it does provide a basis for better control
than a single library and a single programmer. From a system management
point of view, it may be highly desirable to control changes to the production
system.

An Approach to Using Libraries A-1



A-2

The mailing list libraries, their owners, and their purposes are summarized

below:

Library

MLGLIBDEV

MLGLIBBLD

MLGLIBPGM

MLGLIBOP

MLGLIBOP1

Owner

DEVPGMR

ADMPGMR

ADMPGMR

ADMPGMR

ADMPGMR

Purpose

Program development
and maintenance objects
Build library for

production programs

Production programs
and display files

Production data that
is infrequently saved

Production data that
is frequently saved

The relationship of these libraries is indicated in Figure A-1.

Owned by the Administrative Programmer

MLGLIBOP
Infrequently
Production Saved Objects
Librariss
MLGLIBOP1
Frequently
Saved Objects
MLGLIBPGM
Production
Objects

MLGLIBBLD

Build
Library

Figure A-1. The Mailing List Libraries and Their Owners

Owned by the Development Programmer

MLGLIBDEV

Test
Obijscts

The discussion that follows describes these libraries and their objects in more

detail.
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MLGLIBDEV is used for program development, testing, and maintenance. It is
created as a test library to allow the default use of the Enter Debug Mode
(ENTDBG) command to permit the updating of files within this library. This
library contains the following objects:

» Source files—QCLSRC, QDDSSRC, QRPGSRC, QUDSSRC; these source files
are created for testing such that only the development programmer can
update them. The source files would be created in a manner similar to that
described in Chapter 6. The authority to use the files would then be
changed so that only the development programmer can update them. This
would be done by using commands such as:

RVKOBJAUT QCLSRC.MLGLIBDEV OBJTYPE(*FILE) USER(*PUBLIC)
AUT(*ADD *DLT *UPD)

« Physical files—contain test data.

« Logical files—used to access the test data in physical files.

o Set library list program—contains the RPLLIBL command for the following
libraries: MLGLIBDEV, MLGLIBPGM, QGPL, QTEMP, QIDU, QRPG. If the
reformat utility is needed in the application, QS3E would be added at the
end of the list. The program would be created in a manner similar to that
described in Chapter 6.

« Job description—contains the same library list as the replace library list
program. The job description would be created in @ manner similar to that
described in Chapter 6.

» Job description data area—contains the name of the job description; allows
CL programs that require a job description to be written independently of the
library that contains the CL program (for more information on this concept,
see Appendix B).

The data area would be created by the following command:

CRTDTAARA JOBDTAARA.MLGLIBDEV TYPE(*CHAR)
LEN{10) VALUE(MLGLIBDEV)

o Programs—test versions of the production programs.

« Display files—test copies of the production files.

An Approach to Using Libraries



MLGLIBBLD contains source files and serves as a staging area for creating
objects. This library is authorized such that only the administrative programmer
can add objects. It contains the following:

» Source files—QCLSRC, QDDSSRC, QRPGSRC, QUDSSRC; these source files
are created such that only the adminstrative programmer can update them.

« Set library list program—contains the RPLLIBL command for the following
libraries: MLGLIBBLD, MLGLIBPGM, MLGLIBOP, MLGLIBOP1, QGPL,
QTEMP, QIDU, QRPG. If the reformat utility is needed in the application,
QSE3 would be added at the end of the list.

« Job description—contains the same library list as the set library list program.

« Job description data area—contains the name of the job description; allows
CL programs requiring a job description to be written independently of the
library that contains the CL program.

» Objects—all objects are created in this library and then moved to one of the

three production libraries (MLGLIBPGM, MLGLIBOP1, MLGLIBOP).

MLGLIBPGM contains the production programs and files needed for this
approach to the mailing list application. This library is created such that only
the administrative programmer can add objects. It contains the following:

» Source files—QCLSRC, QDDSSRC, QRPGSRC, QUDSSRC; these source files
are created such that only the administrative programmer can update them.

o Programs—used to process the production data.

» Display files—for the program.



‘MLGLIBOP contains production objects infrequently saved. It is created such
that only the administrative programmer can add objects and contains the
following:

Physical files—infrequently saved.

« Logical files—used to access the production data.

» Set library list program—contains the RPLLIBL command for the following
libraries: MLGLIBPGM, MLGLIBOP, MLGLIBOP1, QGPL, QTEMP, QIDU,
QRPG. If the reformat utility is needed in the application, QS3E would be
added at the end of the list.

« Job description—contains the same library list as the set library list program
and is used for batch jobs.

« Job description data area.
» Data areas—infrequently saved; communicates data, such as CL variable

values, between the programs.

MLGLIBOP1 contains production objects frequently saved. It is created such
that only the administrative programmer can add objects and contains the
following:

« Physical files.

« Data areas.
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USING THE MAILING LIST LIBRARIES

The intent of the following discussion is to show how the development
programmer and administrative programmer interact as owners of various
libraries within the same application.

Sign-On for Development Programmer

The development programmer signs on using a unique password. The library
list is created by calling the set library list program in the library MLGLIBDEV.
Using the programmer menu, the compilations are submitted to batch with a
unigue job description. Defaults are generally used on all create commands.
Consequently, when creating a logical file, the maintenance default of
immediate is used during the test phase, even though that logical file may be
designed for rebuild maintenance. This simplifies testing by eliminating
repetitive specifications each time an object is re-created.

The development programmer could be prevented from adding objects to
QGPL (assuming that all of his objects are in one library, MLGLIBDEV) by
removing the public authority to add to QGPL. Removing the public authority
to the QBATCH job description will assist the development programmer in
specifying the correct entries on the programmer menu.

Program Development and Maintenance

When the development programmer needs to develop programs or update
certain objects, the production programs and production display files can be
used, along with a test version of any object that is being changed. The
production data in MLGLIBOP and MLGLIBOP1 should not be used.

Sign-On for the Administrative Programmer

The administrative programmer signs on using a unique password. The library
list is created by calling the set library list program in the library MLGLIBBLD.
This library is owned by the administrative programmer and is not used by the
other production library users.



Placing Objects into Production Libraries

After the development programmer has created the source for the application,
a transmittal form is prepared for the administrative programmer. This
transmittal form could be either informal or formal. The administrative
programmer then copies the source into his library, MLGLIBBLD, and recreates
the objects in this library. Options on create commands, such as
MAINT(*REBLD) or TEXT description, are specified at this time.

After the administrative programmer has satisfied himself that the object is
correct, he moves it to the appropriate production library depending upon
object type and backup requirements. If an object already exists in a
production library, it must be deleted prior to moving the new version of the
object. The production source is then copied to the source file in MLGLIBPGM
to serve as the official source for the production system.

If a data file is being replaced, the new version is created in MLGLIBBLD. The
Copy File (CPYF) command can then be used to copy any data from the old
version to the new version. The old version is then deleted and the new
version moved to the appropriate library.

The library MLGLIBBLD allows the administrative programmer to assemble all
the objects necessary so they may be placed into a production library at the
same time. When the objects are actually moved to the production library, the
users of the production library must not be using the objects that are being
moved. By successfully compiling all of the objects into MLGLIBBLD, the
administrative programmer can minimize the time when the users of the
production library cannot use the production objects and the number of times
an incorrect change makes the production system inoperable.

Critical Applications

When critical applications are being updated, the changes could be made first
to a training library. This library would contain duplicates of the important
objects. In this way, the work station users can be trained and the programs
can be tested at the same time without unintentionally changing the production
data.
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Sign-On for the Users of the Production System

The set library list program is called when the work station user signs on and
requests a function from the production system. This program is placed in
MLGLIBOP, instead of in MLGLIBPGM, to protect against unintentional
changes which may be made by the development programmer if he can
execute programs in MLGLIBPGM.

Online Backup

Online backup is internally copying a file using the CPYF or CPYF| command.
To allow normal recovery, the file should not be changed while it is being
copied.

Online backup allows:
« Faster backup and recovery operations.

« The copy of the data base to be saved offline at any time without impacting
the production system.

« Less frequent offline saving of objects (depending upon the recovery
requirements).

To provide online backup in an unattended environment, a batch program is
run using the job description in library MLGLIBOP. The specified files and data
areas in MLGLIBOP1 are copied to a user-created system-wide backup library
or an application-oriented library, To do this, the Copy File (CPYF) command is
used with the COMPRESS(*NO) parameter to provide a high-speed copy
function. A data area object cannot be copied, but the contents of a data area
object may be read from one library and written to another. The backup library
should be saved frequently.

PROGRAMMING CONSIDERATIONS

In some applications it would be easier and provide better control if the
development programmer has a unique set of objects and does not have library
MLGLIBPGM on his library list. This approach would cause additional auxiliary
storage requirements for the system, but a simpler concept is the result.



Appendix B. Using Menus

In many applications, you may want to create menus that are appropriate and
time-saving for your application. This appendix discusses the following two
uses for menus:

« A series of menus

« Batch jobs submitted from a menu

A SERIES OF MENUS

In some applications, you may want to provide various task options on a menu
for the work station user. You can do this by creating a series of menus. For
example, the work station user who updates the mailing list may also need to
update accounts payable. All task options for the mailing list application and
the accounts payable application could be on one menu; however, dividing the
options by application makes the tasks easier to understand and use, and
makes the applications more flexible.

A sample series of menus is shown here:

INITIAL MENU
Select one of the following:
1. Mailing list application
2. Accounts payable application
96. Sign off

Option: ___
- N
ACCOUNTS PAYABLE MENU
Select one of the following:
1. toption)
2. (option)
80. Return
90. Sign off
Option: __
4 W
MAILING LIST CLERK MENU
Salect one of the following:
1. Enter transactions
2. Submit batch maintenance program
80. Return
90. Sign off
V Option: ___
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The initial menu is similar to the menu created in Chapter 8. Each option
causes a CALL command in a CL program, such as the following, to be
executed:

IF (&RESP *EQ 1) CALL MLGOO5C.MLGLIBOP
IF (&RESP *EQ 2) CALL APYOO8C.APYLIBOP

Note that a qualified name is used to call the program. The program,
MLGOO5C, replaces the library list for the mailing list application and invokes
the mailing list clerk menu program.

The menus that follow the initial menu each have several options relating to
that specific application, a sign-off option, and a return option. The return
option causes the previous menu to appear again. (There is no return option
on the initial menu because this is the first menu to appear.) The return option
is coded as follows:

IF (&RESP *EQ 80) RETURN

The Return (RETURN) command in a CL program ends the program and
returns to the previous program.



BATCH JOBS SUBMITTED FROM A MENU

The work station user often can determine when a batch job should be
submitted. For example, a work station user enters a batch of transactions and
wants the batch maintenance program executed. He can do this without the
assistance of the system operator by selecting an option on a menu like the
one shown here:

f )
MAILING LIST CLERK MENU
Select one of the following:
1. Enter transactions
2. Submit batch maintenance program
80. Return
90. Sign off

Option: __

W >

If the work station user selects option 1, he can enter data into a transaction
file using the DFU application MLG110U (which was discussed in Chapter 7).

If the work station user selects option 2, he submits a job to update the

master file using the RPG Ill program MLG311 (which was discussed in
Chapter 7).

Using Menus  B-3



The DDS for the display file that creates this menu are shown in Figure B-1.
The display file is named MLGO36CD.
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Figure B-1. DDS for MLGO36CD Display File
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This display file is similar to MLGO35CD. If indicator 51 is set on, an * on the
display is highlighted and blinks. This tells the work station user that his input
has been accepted. Your application should have some type of feedback
{message or intervening display) so that the work station user does not try to
submit his input again and cause multiple batch jobs to be submitted for the
same function.

The SETOFF keyword specifies that the indicator is to be set off each time a
response is sent to the program. The display device data management does
not set off the indicator until the option indicators to define the display format
are used. Because SETOFF is a record level keyword, it must be specified
before the options in the DDS.

If option 80 is selected, the previous menu returns as described under A Series
of Menus earlier in this appendix.

CL Program with Commands Using Fixed Values

The CL program to execute the options on the mailing list clerk menu is named
MLGO36C and is similar to MLGO35C (which was discussed in Chapter 8). The
code for MLGO36C follows:

PGM /* MLGO036C MAILING CLERK MENU */
DCLF MLGO36CD
BEGIN: SNDRCVF RCDFMT(MENU)

IF (&RESP *EQ 1) CHGDTA APP(MLG110U)/* ENTER +
TRANSACTIONS */

IF (&RESP *EQ 2) +
DO /* SUBMIT MAINTENANCE */
SBMJOB JOB(MLGMAINT) JOBD(MLGLIBDEV) RQSDTA({"CALL MLG311")
CHGVAR &IN51'1"/* SET FOR RESPONSE CONSTANT */
ENDO

IF (&RESP *EQ 80) RETURN

IF (&RESP *EQ 90) SIGNOFF

GOTO BEGIN

ENDPGM
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If the work station user selects option 2, a DO group starts. All the commands
between DO and ENDDO are executed at this time. Within the DO group is a
Submit Job (SBMJOB) and a Change Variable {CHGVAR) command. SBMJOB
places a job containing request data (which is normally a CL command) on a
job queue. The JOB parameter specifies a name for the batch job, which is
MLGMAINT. The JOBD parameter specifies the name of the job description,
which is MLGLIBDEV (this is the same job description you used to submit
batch compilations in Chapters 6, 7, and 8). The RQSDTA parameter specifies
the command that is to be executed, which is CALL MLG311. That command
and its parameter are enclosed in apostrophes. The RQSDTA parameter
accepts only a single value (as opposed to a list of values) that can be either a
variable or a character string. In this case, the apostrophes define the
character string. The request to call MLG311 is the same command that was
submitted from the programmer menu in Chapter 7. In that example there is a
discussion of the work station user submitting a CL program that includes the
call to the maintenance program, a Copy File (CPYF) command to permit the
backup of all transaction batches, and a Clear Physical File Member (CLRPFM)
command. This approach could be used instead of invoking the RPG Il
program MLG311.

The Change Variable (CHGVAR) command sets on indicator 51 by assigning
the variable &IN51 a value of 1. &IN51 is the name used for indicator 51 in
the display file. The indicators listed in the display file are automatically
declared to the program by the Declare File {DCLF) command the same way
the &RESP field is declared (see Creating the Control Language Program

MLGO35C in Chapter 8). When indicator 51 is on, the following message appears:

* Batch job submitted for option 2



Using a Data Area for a Job Description

In the previous example, the JOBD parameter value of the SBMJOB command
is MLGLIBDEV. This means the same program could not be used for both
development and production. To allow joint use, a data area can be
established in each of the environments that contains the name of the job
description to be used. This approach was described in Appendix A.

Assume that a data area exists in each environment (as described in Appendix
A) by the name of JOBDDTAARA. The CL program executing the SBMJOB
command would include:

DCLDTAARA JOBDDTAARA

RCVDTAARA JOBDDTAARA

SBMJOB JOB(MLGPRINT) JOBD(&JOBDDTAARA) RQSDTA('CALL MLG311)
Note that the name of the data area is specified as an object name (no &) in
the Declare Data Area (DCLDTAARA) and Receive Data Area (RCVDTAARA)
commands and as a variable (preceded by &) when the name is specified for
the JOBD parameter. The object name (no &) is used when the object itself is
specified.

At the time the program is created, the data area is accessed to determine its
attributes similarly to the way an externally described data file is accessed to
determine its attributes. Because a qualified name was not used, the program
will use a data area named JOBDDTAARA through the library list. Depending
upon how the library list is established, the program will access a different
value. Assume the library structure described in Appendix A is used. In this
situation, the value accessed will be MLGLIBDEV for the development library or
MLGLIBOP from the production libraries. The RCVDTAARA command retrieves
the actual value from the data area and places it in the CL program. The
submitted job will now use the same library list that was used by the
interactive program.

Another alternative is to use the same name for the job descriptions (such as

MLGLIB) in both library lists. This would allow the program to use a constant
name instead of extracting the name from a data area.

Using Menus
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Using a Single Variable Character Value

In the previous section (CL Program with Commands Using Fixed Values), the
Submit Job (SBMJOB) command submitted a job with the same command;
that is SBMJOB always submitted a job with the command CALL MLG311.
This type of command is appropriate when the work station user enters a fixed
value for a response (in this case, option 2). If the menu prompts the work
station user to key in a variable entry, such as a file name, an override
command must be used. An example of this type of menu and the DDS for
this part of the menu are shown in Figure B-2.

File name to be printed
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-: Condition Name - 3
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Figure B-2. Menu and DDS for a Variable Command Program

The display file allows input to the variable named FILE. Because the display
file is an externally described file, the variable named FILE will be automatically
declared within the CL program. The variable name is changed to &FILE. The

& is used within CL programs to distinguish variable names from constants.
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Key parts of the CL program that creates the menu follow:

DCL &CMD TYPE(*CHAR) LEN(100)

CHGVAR &CMD VAR('CALL MLGxxxC PARM( *CAT &FILE *CAT ))
SBMJOB JOB(MLGPRINT) JOBD(MLGLIBDEV) RQSDTA(&CMD)

The CL program that executes as a result of a response to the menu follows:

PGM PARM(&FILE) /* MLGxxxC */
DCL &FILE TYPE(*CHAR) LEN(10)
OVRDBF MLGMSTP TOFILE(&FILE)
CALL MLGS615

ENDPGM

The CL program that displays the menu declares a variable named &CMD,
which is a 100-character field. This variable becomes the command that is
within the job that is submitted to the batch job queue. Note that a variable
cannot be within the job that is submitted directly to the batch job queue;
however, a character string can be within a job that is submitted to the batch
job queue.

The Change Variable (CHGVAR) command creates the command (that was
within the job that is submitted to the batch job queue) by concatenating
(*CAT) constants and a variable into a character string. For example, if FILEA
is entered on the menu by the work station user, the CHGVAR command
creates the following character string in the variable &CMD.

CALL MLG615C PARM(FILEA)

Note that quotes are used to define the constants, including the parentheses
that surround the variable. The VAR keyword uses the outermost parentheses
to define the limits of the character string.

The CL program to be executed as a result of a response to the menu is
submitted for processing within a batch job. It accepts a parameter variable,
&FILE, which must also be declared to the program. &FILE is used in the
TOFILE keyword of the Override with Data Base File (OVRDBF) command
(OVRDBEF is discussed under Mailing List Program in Chapter 4).

Using Menus

B-9



B-10

CL Program with Commands Using Numeric and Character Values

Multiple variable values can be passed to a CL program. These may include
either or both character variables and numeric variables.

Assume the work station user is prompted for both file name (for example, a
character variable named FILE) and date (for example, a 6-digit numeric
variable named DATEN). These values must be submitted as parameters to a
batch program. The key parts of the CL program that submits the batch job
are as follows:

DCL &CMD TYPE(*CHAR) LEN(100)
DCL &DATEA TYPE(*CHAR) LEN(6)

CHGVAR &DATEA &DATEN
CHGVAR &CMD VAR('CALL MLGxxxC PARM(" +
*CAT &FILE *CAT * * *CAT &DATEN *CAT °))
SBMJOB JOB(MLGPRINT) JOBD(MLGLIBDEV) RQSDTA(&CMD)

The DATEN and FILE variables would be declared in the display file. The
&DATEA variable is declared in the program.

The work station user would key the date into a 6-position numeric field
(DATEN). Because the *CAT function only operates on character data, it is
necessary to declare a character variable (& DATEA) and then move the numeric
date to the alphabetic date variable. This is done by the CHGVAR command.



The command to be submitted is then built up by use of the second CHGVAR
command. Note that a blank position must be concatenated between the two
variables so that they appear as separate parameters. The actual command
that is submitted might look like:

CALL MLGxxxC PARM(FILEA 100181)
The CL program that executes in batch would be coded as follows:

PGM PARMI(&FILE &DATEN)

DCL &FILE TYPE(*CHAR) LEN(10)
DCL &DATEN TYPE(*DEC) LEN(15 5}
OVRDBF MLGMSTP TOFILE(&FILE}
CALL MLGxxx PARM(&DATEN)
ENDPGM

Note that a numeric variable (any value beginning with a digit is considered a
numeric variable) is passed by the system with LEN(15 5) meaning 10 whole
numbers and 5 decimal positions. Thus, the date would appear as
0000100181.00000. The CL program must define this value as LEN(15 5} in
order to receive the value correctly.

in this example, the date is passed to an RPG program for further processing.
The RPG program must define the field with the same definition as was
passed. See the RPG /Il Reference Manual and Programmer’s Guide for details
on how to receive parameters. The system requirement of LEN(15 5) for
numeric values is required only for the case where:

« The program is called interactively.
« The program is submitted to batch.
If the CL program is called by another program, the actual definition such as

LEN(6 0) could be used. See the CPF Programmer’'s Guide for details on how
to pass parameters.
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Field

ACTNUM
ACTTYP

ADDR
BATDAT
BATDSC
BATNUM
BATSTS

cITYy
NAME
STATE
MLGLK1
TRNNUM
TRNTYP

XACTNM
XACTTP

XADDR
XCITY
XNAME
XSTATE
XZIp
ZIP

Appendix C. Alphabetic Listing of the Field Reference File

Length Decimal
5 0]
1 0]

18
6 0]
35
6 0]
1 0]
18
18
2
3 0]
5 0]
1
5 0]
1 0]
18
18
18
2
5 0]
5 0]

Column Heading

Account Number

Acct Type

Address

Batch Date
Batch Description
Batch Number

Batch Status

City

Name

State

Lock Control
Transaction Number

Trans Type

Account Number

Acct Type

Address
City
Name
State

Zip Code
Zip Code

Text Description

Account number
Account type

1 = business

2 = government
3 = organization
4 = school

5 = private

9 = other

Address

Batch date
Batch description
Batch number
Batch status

1 = in process
2 = to be continued
3 = ready

City

Name

State

Control number used for record locking
Transaction number

Transaction type

A = add
C = change
D = delete

Account number
Account type

1 = business

2 = government
3 = organization
4 = school

5 = private

9 = other

Address
City
Name
State
Zip code

Zip code
Alphabetic Listing of the Field Reference File
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abnormal termination: System termination by a means
other than the successful execution of the Power Down
System (PWRDWNSYS) command. See also system
termination.

access path: The means by which CPF provides a
logical organization to the data in a data base file so
that the data can be processed by a program. See also
arrival sequence access path and keyed sequence access
path.

activity level: An attribute of a storage pool or the
system that specifies the maximum number of jobs that
can execute concurrently in the storage pool or in the
system.

allocate: To assign a resource for use in performing a
specific task. Contrast with deallocate.

application: (1) A particular data processing task, such
as an inventory control application or a payroll
application. (2) In IDU, specialized program created by
IDU from user input. An application is later called by
DFU or the query utility.

application program: A program used to perform a
particular data processing task such as inventory control
or payroll.

arrival sequence access path: An access path that is
based on the order in which records are stored in a
physical file. Contrast with keyed sequence access path.

attribute: A characteristic; for example, attributes of a
field include its length and data type, and attributes of a
job include its user name and job date.

attribute character: A character associated with a field
in a display file that defines how the field is displayed
(such as underlined, blinking, or intensified).

authority: The right to access objects, resources, or
functions.

authorization: The process of giving a user either
complete or restricted access to an object, resource, or
function.

Glossary

auto dup feature: In DFU, a function that duplicates
certain types of information from predetermined fields in
a previous record into the current record.

auto report: A function of the RPG Ill licensed program
that uses simplified specifications and standard RPG
specifications to generate a complete RPG source
program.

auto report option specifications: An RPG coding
form the programmer uses to specify options for an
auto report program.

autostart job: A job that is automatically initiated when
a subsystem is started.

auxiliary storage: All addressable storage other than
main storage. Auxiliary storage is located in the
system’s nonremovable disk enclosures.

basic working display: The display that serves as the
base from which you make requests of the system at a
work station. When the request is completed, you
return to the display. It is usually the display you receive
when you sign on.

batch job: A group of processing actions submitted as
a predefined series of actions to be performed with little
or no interaction between the user and the system.

batch processing: A method of executing a program or
a series of programs in which one or more records (a
batch) is processed with little or no interaction with the
user or operator. Contrast with interactive processing.

batch subsystem: A subsystem in which batch jobs are
to be processed. IBM supplies one batch subsystem:
QBATCH.

branching: The technique of bypassing specific
instructions or operations to alter the sequential

execution of instructions in a program.

branching instruction: An instruction that changes the
sequence of program execution.
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breakpoint: A place in a program (specified by a
command or a condition) where the system halts
execution and gives control to the work station user or
to a specified program.

breakpoint program: For a batch job, a user program
that can be invoked when a breakpoint is reached.

buffer: A portion of main storage into which data is
read or from which it is written.

byte: A group of eight adjacent binary digits that
represents one EBCDIC character.

calculation specifications: An RPG coding form on
which the programmer describes the processing to be
done by the program.

call: (1) To instruct that a program is to begin
execution. (2) An instruction to a program to begin
execution. (3) In data communications, the action
necessary to make a connection between two stations
on a switched line.

central processing unit: Abbreviated CPU. See
processor.

CF key: See command function key.

character: Any letter, digit, or other symbol in the data
character set that is part of the organization, control, or
representation of data.

character field: An area that is reserved for a particular
unit of information and that can contain any of the
characters in the data character set. Contrast with
numeric field.

CL: See control language.

class: An object that contains the execution parameters
for a routing step. The system-recognized identifier for
the object type is *CLS.

close: A data manipulation function that ends the
connection between a file and a program. Contrast with
open.

command: A statement used to request a function of
the system. A command consists of the command
name, which identifies the requested function, and
parameters.

command function key: At a work station, a keyboard
key that is used with the command (CMD) function
control key to request preassigned functions. At the
system console, a keyboard key, called a CF key, that is
used to request preassigned functions.

comment: A word or statement in a program,
command, or file that serves as documentation instead
of as instructions. A comment is ignored by a compiler.

compile: To translate a source program into an
executable program (an object).

compile time: The time during which a source program
is translated by a compiler into an executable program.

compile-time array or table: An array or table in which
the data is compiled with the source program and
becomes a permanent part of the program. Contrast
with execution-time array and preexecution-time array or
table.

compiler: A program that translates a source program
into an executable program.

compiler listing: A printout that is produced by
compiling a program or creating a file and that optionally
includes, for example, a line-by-line source listing, a
cross-reference list, diagnostic information, and for
programs, the description of externally described files.

completion message: A message that conveys
completion status of work.

conditioning: (1) In a file, the use of indicators to
control when certain functions or operations are to be
performed. For example, in a display file, indicators can
select fields to be displayed. (2) In an RPG program, the
use of indicators to control when certain functions or
operations are to be done. For example, in an RPG
program indicators can control calculation or output
operations.

constant: Data that has an unchanging, predefined
value to be used in processing. A constant does not
change during the execution of a program, but the
contents of a field or variable can. See also literal.

constant field: In an externally described display or
printer file, an unnamed field that contains actual data
that is passed to the display or printer but is unknown
to the program passing it.
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continuation lines: (1) Additional lines required to
continue the coding of a CL command or a DDS
keyword and its value. (2) In RPG, additional lines
specified on the file description specifications to provide
more information about the file being defined.

control language: The set of all commands with which
a user requests functions. Abbreviated CL.

control language program: An executable object that
is created from source consisting entirely of control
language commands.

control language variable: A program variable that is
declared in a control language program and is available
only to the program.

Control Program Facility: The system support licensed
program for System/38. It provides many functions that
are fully integrated in the system such as work
management, data base data management, job control,
message handling, security, programming aids, and
service. Abbreviated CPF.

control specification: An RPG coding form on which
the programmer provides information that affects
program generation and execution.

control statement: In RPG, entries on a control
specification.

controlling subsystem: An interactive subsystem that
is started automatically when the system is started and
through which the system operator controls the system.
IBM supplies one controlling subsystem: QCTL.

copy: The SEU operation in which records can be
copied to a new location in a source member while the
records are retained in their original location.

CPF: See Control Program Facility.
CPU: Central processing unit. See processor.

create: (1) The function used to bring an object into
existence in the system. (2) To bring an object into
existence in the system.

cursor: A movable spot of light, resembling a bright
underscore, that shows where the next character will
appear on the work station screen when a key on the
keyboard is pressed.

data area: An object that is used to communicate data
such as CL variable values between the programs within
a job and between jobs. The system-recognized
identifier for the object type is *DTAARA.

data base: The collection of all data base files stored in
the system.

data base file: An object that contains descriptions of
how input data is to be presented to a program from
internal storage and how output data is to be presented
to internal storage from a program. See also physical
file and logical file.

data description specifications: A description of the
user’'s data base or device files that is entered into the
system using a fixed-form syntax. The description is
then used to create files. Abbreviated DDS.

data file: Any nonsource file. A data file is created by
the specification of FILETYPE(*DATA) on a create file
command.

data file utility: The utility of the Interactive Data Base
Utilities licensed program that is used to create,
maintain, and display records in a data base file.
Abbreviated DFU.

data type: An attribute used for defining data as
numeric or character.

DDS: See data description specifications.

deallocate: To release a resource that is assigned to a
specific task. Contrast with allocate.

debug mode: An environment in which programs can
be tested.

default value: A value assumed when no value has
been specified.

delay maintenance: A method of maintaining keyed
access paths for data base files. This method does not
update an access path when the file is closed, but it
retains updates in a delayed form so that they can be
quickly applied at the next open, avoiding a complete
rebuild. Contrast with rebuild maintenance and immediate
maintenance.
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delete: (1) To remove an object or a unit of data (such

as character, a field, or a record). (2) The SEU operation
in which existing records can be removed from a source
member.

delimiter: A character or a sequence of contiguous
characters that identifies the end of a string of
characters. A delimiter separates a string of characters
from the following string of characters. A delimiter is
not part of the string of characters that it delimits.

device file: An object that contains a description of
how input data is to be presented to a program from an
external device and/or how output data is to be
presented to the external device from the program.
External devices can be work stations, card devices,
printers, diskette magazine drives, magazine tape drives,
or a communications link.

DFU: See data file utility.
DFU application: See application.
digit: Any of the numerals from O through 9.

diskette file: A device file created by the user to
support a diskette device.

diskette magazine drive: A diskette drive that can hold
two magazines, each containing 10 diskettes, plus
individual diskettes in three separate slots. It is used to
transfer information between system internal storage
and removable diskettes.

display: A visual presentation of information on a work
station screen, usually in a specific format. Display is
often used as a shortened version of information
display.

display file: A device file created by the user to support
a display work station or console.

display format: The name of the device file and the
name of the record format to be used when the
subsystem obtains routing data from the user.

display screen: An electronic display tube, similar to a
TV picture tube, used to display information entered or
received at the system console or a work station.

display station: An input/output device containing a
display screen and an attached keyboard that lets a user
send information to or receive information from the
system.

do group: (1) A set of commands in a control language
program delimited by a DO command and an ENDDO
command that is conditionally executed as a group. (2)
In RPG, a group of calculations that are executed one or
more times based on the results of comparing factor 1
and factor 2 of certain calculation operations (for
example, DOUxx). A DO operation and an END
operation are the delimiters for a do group.

dump: To copy data in a readable format from main or
auxiliary storage onto an external medium such as tape,
diskette, or printer.

edit: (1) To modify a numeric field to an external format
by suppressing zeros and inserting commas, periods,
currency symbols, the sign status, or other constant
information. (2) The process of using SEU to key in new
source records and update existing source records in a
source member.

edit code: A letter or number indicating what kind of
editing should be done before a field is displayed or
printed.

edit display: The SEU display from which frequently
performed operations, such as delete, copy, and insert,
are requested.

edit word: A user-defined word with a specific format
that indicates how editing should be done.

embedded blank: A blank that appears between
characters.

end position: In RPG, an entry in the output
specifications that indicates where the end position of a
field or constant is to be placed in the output record.

enter: To press the Enter/Rec Adv key (on a work
station keyboard) or the Enter key (on the system
console) or a command function key to transfer
keyed-in information to the system for processing. See
also key in.

escape message: A message that can be monitored for
and that describes a condition for which a program
terminates without completing the requested function.

J
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executable program: The set of machine language
instructions that is the output from the compilation of a
source program. The actual processing of data is done
by the executable program.

execute: To cause a program, command, utility, or
other machine function to be performed.

execution: The carrying out of the instructions of a
computer program by a processing unit.

execution time: The time during which the instructions
of a computer program are executed by a processing
unit.

execution-time array: In RPG, an array that is loaded
or created by input or calculation specifications after
actual execution begins. Contrast with compile-time
array or table and preexecution-time array or table.

extension and line counter specifications: An RPG
coding form on which the programmer provides
information about record address files, arrays, and tables
and their associated files used by a program and about
the number of lines to be printed on the printer forms
that are used.

external message queue: A message queue that is
part of the job message queue and is used to send
messages between an interactive job and the work
station user. For batch jobs, messages sent to the
external message queue only appear in the job log.

external storage: Data storage other than main or
auxiliary storage.

externally described data: Data contained in a file for
which the fields in the records are described to CPF, by
using data description specifications, when the file is
created. The field descriptions can be used by the
program when the file is processed. Contrast with
program-described data.

externally described file: A file for which the fields in
the records are described to CPF, through data
description specifications, when the file is created. The
field descriptions can be used by the program when the
file is processed. Contrast with program-described file.

factor: In RPG, an entry (for example, a field name, file
name, literal, or data structure) that identifies the data to
be used in a calculation operation.

field: An area that is reserved and used for a particular
item of information.

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

field record relation indicator: In RPG, an indicator
used to associate fields in an input record with a
particular record type. The field record relation indicator
is normally used when the record type is one of several
in an OR relationship.

field reference file: A physical file that contains no
members and whose record format describes the fields
used by a group of files.

file: A generic term for the object type that refers to a
data base file, a device file, or a set of related records
treated as a unit. The system-recognized identifier for
the object type is *FILE.

file description: The information contained in the file
that describes the file and its contents.

file description specifications: An RPG coding form
on which the programmer identifies and describes all
files used in a program.

file key: In RPG, all the key fields defined for a file.

file operation code: In RPG, an operation code (for
example, CHAIN) that lets the user control the
input/output operations to a file.

file overrides: The file attributes specified at execution
time that will override the attributes specified in the file
description or in the program.

file reference function: A CPF function that lets the
user track file usage on the system.

fold: To continue data for a line on the following
printed or displayed line. Contrast with truncate.

form: The area between perforations on continuous
printer paper.

format line: In SEU, the abbreviated names of the
fields in the source line that are displayed directly above
the source line. The format line is displayed when the F
(format) line command is executed.
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full procedural file: In RPG, a file for which the input
operations are controlled by programmer-specified
operation codes instead of by the program cycle.
Contrast with primary file.

function check: A notification (by a message) that an
unexpected condition has stopped the execution of a
program.

function key: A keyboard key that is used to request a
specific system function. See also command function
key.

general-purpose library: The library provided by CPF to
contain user-oriented, IBM-provided objects and
user-created objects that are not explicitly placed in a
different library when they are created. Named QGPL.

generic name: The initial characters common to object
names that can be used to identify a group of objects.
A generic name ends with an * (asterisk). For example,
ORD* identifies all objects whose names begin with the
characters ORD.

heading: A constant, or field, usually at the top of a
page or display, that identifies the information on the
page or display.

heading record: In RPG, output records that are
generally printed at the top of a report and include
report titles, column headings, or any other data needed
to identify the information in the report.

help text: Information that is associated with an
information display, a menu, or a prompt that explains
options or values displayed. Help text is requested by
pressing the Help key.

hexadecimal: Pertaining to a numbering system with a
base of 16. Valid numbers are the digits O through 9
and the characters A through F, where A represents 10
and F represents 15.

high-level language: A programming language that
relieves the programmer from the rigors of machine level
or assembler level programming; for example, RPG Ili
and COBOL. Abbreviated HLL.

history log: A log of information about system status
and events. Named QHST.

HLL: See high-level language.

IDU: See Interactive Data Base Ultilities.

immediate maintenance: A method of maintaining
keyed access paths for data base files. This method
updates the access path whenever changes are made to
the data in the access path. Contrast with rebuild
maintenance and delay maintenance.

indexed file: A data base file whose access path is
built on key values. Each record in the file is identified
by a key field.

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

information display: A display that presents
information such as the status of the system to a user,
but that rarely requests a response.

informational message: A message that conveys
information about the normal condition of a function.

initial microprogram load: The process that loads the
system microprogram code from the system auxiliary
storage, then checks system hardware and prepares
system programming for user operations. Abbreviated
IMPL.

initial program: A program, specified in a user profile,
that is to be executed when the user signs on and the
command processor program QCL is invoked. QCL
invokes the initial program.

initialize: To set to a starting position or value.

inline data file: A file described by a //DATA
command that is included as part of a job when the job
is read from an input device by a reader program.

input: Information (or data) to be processed.

input-capable field: Any field that can receive input
from a user.

input field: A field in a display file into which data can
be entered. An input field is passed from the device to
the program when the program reads the record
containing that field.



input file: A data base or device file that has been
opened with the option to allow records to be read.

input specifications: An RPG coding form on which
the programmer describes the records and their fields in
a program-described input file, adds RPG functions to
an externally described input file, or defines a data
structure and its subfields.

input stream: A group of records submitted to the
system as batch input that contains CL commands for
one or more jobs and/or the data records for one or
more inline data files.

inquiry: A request for information from a data file
usually made against one record.

inquiry message: A message that conveys information
and that requests a reply.

insert: The SEU operation during which source
statements are keyed in and added as new records in a
source member.

instruction: A statement that specifies an operation to
be performed by the system and that identifies the data,
if any, involved in that operation.

integrity: The protection of data and programs from
inadvertent destruction or alteration.

interactive: Pertaining to a program or system that
alternately accepts input and then responds. An
interactive system is conversational; that is, a continuous
dialog exists between the user and the system.

Interactive Data Base Utilities: A System/38 licensed
program that consists of DFU, SEU, query, and SDA.
Abbreviated IDU.

interactive job: A job in which the processing actions
are performed in response to input provided by a work
station user. During a job, a dialog exists between the
user and the system.

interactive processing: Pertaining to a program or
procedure that alternately accepts input and then
responds to the input. Contrast with batch processing.

interactive subsystem: A subsystem in which
interactive jobs are to be processed. |IBM supplies three
interactive subsystems: QCTL, QINTER, and QPGMR.

internal storage: All main and auxiliary storage in the
system.

invocation: An instance of the execution of a program.

invocation level: Identifies the occurrence of the same
program in the job’s invocation stack. An invocation
level is used in debug mode only. The first occurrence
of a program in a job has an invocation level of 1.

invocation stack: A series of invocations linked
together as a result of programs invoking other
programs.

invoke: To instruct a specific program to start
executing. Same as call.

job: A single identifiable sequence of processing actions
that represents a single use of the system. A job is the
basic unit by which work is identified on the system.

job description: An object that contains information
defining the attributes of a job. The system-recognized
identifier for the object type is *JOBD.

job log: A record of requests submitted to the system
by a job, the messages related to the requests, and the
actions performed by the system on the job. The job log
is maintained by CPF.

job message queue: A message queue that is created
for each job. A job message queue is used for receiving
requests to be processed (such as commands) and for
sending messages that result from processing the
requests. A job message queue consists of an external
message queue and a set of program message queues.
See also external message queue and program message
queue.

job name: The name of a job as identified to the
system. For an interactive job, the job name is the name
of the work station at which the job was initiated; for a
batch job, the job name is specified in the command
used to submit the job. Contrast with qualified job name.

job number: A number assigned to a job as it enters
the system to distinguish the job from other jobs.

job priority: The order in which batch jobs on a job

queue are selected for execution by CPF. More than
one job can have the same priority.
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job queue: An object that contains a list of batch jobs
submitted to the system for execution and from which
the batch jobs are selected for execution by CPF. The
system-recognized identifier for the object type is
*JOBQ.

key field: A field in a record whose contents are used
to sequence the records of a particular type within a file
member.

key in: The action of pressing keys on a keyboard to
specify information that is to be processed. See also
enter.

keyed sequence: The order in which records appear in
an access path. The access path is based on the
contents of one or more key fields contained in the
records.

keyed sequence access path: An access path to a
data base file that is ordered on the contents of key
fields contained in the individual records. Contrast with
arrival sequence access path.

keyword: (1) A name that identifies a parameter.
Keywords are used in CL commands and in DDS. (2} In
RPG, a word whose use is essential to the meaning and
structure of a statement in @ programming language.

label: (1) The name of a file on a diskette or tape. (2)
An identifier of a command generally used for
branching. (3) In RPG, a symbolic name that represents
a specific location in a program. A label can serve as
the destination point for one or more branching
operations.

level checking: A function that compares the record
format level identifiers of a file to be opened with the
file description that is part of a compiled program to

determine if the file record format has changed since
the program was compiled.

library: An object that serves as a directory to other
objects. A library is used to group related objects and to
find objects by name when they are used. The
system-recognized identifier for the object type is *LIB.

library list: An ordered list of library names used to
find an object. The library list indicates which libraries
are to be searched and the order in which they are to be
searched. The system-recognized identifier is *LIBL.
*LIBL specifies to the system that a job’s current library
list is to be used to find the object.

licensed program: An IBM-written program that
performs functions related to processing user data.

line commands: In SEU, commands (such as D for
delete, | for insert, C for copy) that are keyed in the
sequence number field of displayed records to request
operations on source records.

line counter specifications: An RPG coding form on
which the programmer indicates or overrides the system
defaults for the length of the printer form and the
number of lines to print on a page. Line counter
specifications can be used for each printer file in a
program.

listing: A printout usually containing the input and
output of the compilation of a program, the creation
(compilation) of an object, or the execution of a
program. See also compiler listing.

lock state: The definition of how an object is allocated,
how it is used (read or update), and whether the object
can be shared (used by more than one job).

logical file: A description of how data is to be
presented to or received from a program. This type of
data base file contains no data, but it provides an
ordering and format for one or more physical files.
Contrast with physical file.

logical file member: A logical grouping of data records
in a logical file. See also member.

magazine: A container that holds up to 10 diskettes
and is inserted into a diskette magazine drive.

main storage: All storage in a computer from which
instructions can be executed directly.

member: A description of a named subset of records in
a physical or logical file. Each member conforms to the
characteristics of the file and has its own access path.
All |/0 requests are directed to a specific member of a
data base file.

menu: A display in which a list of options is shown.

message: A communication sent from one person or
program to another person or program.
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message queue: An object on which messages are
placed when they are sent to a person or program. The
system-recognized identifier for the object type is
*MSGQ.

modulus 10 checking/modulus 11 checking: A
technique for validity checking that involves the
association of digits with data. It is used in entering or
updating fields in a data record.

normal termination: System termination that results
from the successful execution of the Power Down
System (PWRDWNSYS) command. Contrast with
abnormal termination.

numeric field: An area that is reserved for a particular
unit of information and that can contain only the

numeric digits O through 9. Contrast with character field.

object: A named unit that consists of a set of attributes
(that describe the object) and, in some cases, data. An
object is anything that exists in and occupies space in
storage and on which operations can be performed.
Some examples of objects are programs, files, and
libraries.

object authority: The right to use or control an object.
See object rights and data rights.

object name: The name of an object. Contrast with
qualified object name.

object owner: A user who creates an object or to
whom the ownership of an object has been transferred.
The object owner has complete control over the object.

object rights: The authority that controls what a
system user can do to an entire object. For example,
object rights include deleting, moving, or renaming an
object. There are three types of object rights: object
existence, object management, and operational.

object type: The attributes that define the purpose of
an object within the system. Each object type has
associated with it a set of commands with which to
process that type of object.

object user: A user who has been authorized by the
object owner, the security officer, or a user with object
existence rights to perform certain functions on an
object.

omit function: A CPF function that determines which
records from a physical file are to be omitted from a
logical file's access path. Contrast with select function.

open: The function that connects a file to a program for
processing. Contrast with close.

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

operation code: In RPG, a word or abbreviation,
specified in the calculation specifications, that identifies
an operation.

operator/service panel: A panel located adjacent to
the system console on the system unit. This panel
contains lights and switches that are used primarily
when the system is started or serviced.

output: Data transferred from storage to an output
device.

output file: A data base or device file that has been
opened with the option to allow records to be written.

output indicator: In RPG, an indicator used to define
the conditions under which an output record or an
output field in the output specifications is written. An
output indicator must be previously defined before it is
used in the output specifications.

output priority: The priority used to determine the
order in which spooled output files produced by the job
are to be written. More than one file can have the same
priority.

output queue: An object that contains a list of output
files to be written to an output device by a writer. The
system-recognized identifier for the object type is
*ouTaQ.

output specifications: An RPG coding form on which

the programmer describes the records and their fields in
a program-described output file or adds RPG functions
to an externally described output file.

page: (1) A 512-byte block of information that can be
transferred between auxiliary storage and main storage.
(2) Each group of records in a subfile that are displayed
concurrently. (3) One printer form.

Glossary G-9



page-in: The process of transferring a page from
auxiliary storage to main storage.

page-out: The process of transferring a page from main
storage to auxiliary storage.

parameter: (1) Data passed to or received from another
program. (2) In CPF, an argument that identifies an
individual value or group of values to be used by a
command to tailor a function requested through the
command.

password: A unique string of characters that a system
user enters to identify himself to the system.

physical file: A description of how data is to be
presented to or received from a program and how data
is actually stored in the data base. A physical file
contains one record format and one or more members.
Contrast with logical file.

physical file member: A subset of the data records in
a physical file. See also member.

preexecution-time array or table: In RPG, an array or
table that is loaded at the same time as the source
program, before actual execution of the program begins.
See also compile-time array or table and execution-time
array.

primary file: In RPG, if specified, the main file from
which RPG first reads a record in the program cycle. In
multifile processing, the primary file is used to determine
whether the MR indicator is set on. Contrast with full
procedural file.

printer file: A device file created by the user to support
a printer device.

printer/display layout: A coding form on which the
programmer can design the format for a printed report
or a display.

priority: The relative significance of one job to other
jobs in competing for allocation of resources.

problem determination: The process of determining
the source of a problem as a component problem, a
machine failure, a common carrier link, a user-supplied
element, or a user error.

procedural programming: In RPG, a programming
technique in which the input and output operations are
controlled by programmer-specified operation codes
instead of by the program cycle.

processing: The action of performing operations on
input data.

processor: The functional unit that interprets and
executes instructions. Same as processing unit and
CPU.

production library: A library containing objects needed
for normal processing. Contrast with test library.

program: An object that contains a set of instructions
that tell a computer where to get input, how to process
it. and where to put the results. A program is created as
a result of a compilation. The system-recognized
identifier for the object type is *PGM.

program cycle: in RPG, a series of steps performed by
a compiled RPG program in a specific order for each
primary or secondary record that is read.

program data: The data associated with a program.

program-described data: Data contained in a file for
which the fields in the records are described in the
program that processes the file. Contrast with externally
described data.

program-described file: A file for which the fields in
the records are described only in the program that
processes the file. To CPF, the record is viewed as a
character string. Contrast with externally described file.

program message queue: A message queue used to
hold messages that are sent between program
invocations of a routing step. The program message
queue is part of the job message queue.

program variable: A named changeable value that can
exist only within programs. Its value cannot be obtained
or used when the program that contains it is no longer

invoked.

prompt: A displayed request for information or user
action. The user must respond to allow the program to
proceed.

protected field: A field in a display file in which data
cannot be keyed, changed, or erased.

9
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QGPL: See general-purpose library.

qualified job name: A job name and its associated user
name and a system-assigned job number. Contrast with
job name.

qualified object name: An object name and the name
of the library containing the object. Contrast with object
name.

query: (1) A utility that is part of the Interactive Data
Base Utilities licensed program. (2} A request to extract,
from a file, one or more records based upon some
combination of data.

query application: See application.

queue: A line or list formed by items in the system
waiting for service; for example, work to be performed
or messages to be displayed.

reader: A program that reads jobs from an input device
or a data base file and places them on a job queue.

rebuild maintenance: A method of maintaining keyed
access paths for data base files. This method updates
the access path only while the file is open, not when the
file is closed; the access path is rebuilt when the file is
opened. Contrast with immediate maintenance and delay
maintenance.

record: An ordered set of fields that make up a single
occurrence of the basic unit of data transferred between
a file and a program.

record class: In the query utility, one of the distinct
groups into which the query utility classifies records
during the preparation of a table.

record format: The definition of how data is structured
in the records contained in a file. The definition inciudes
the record name, field names, and field descriptions
(such as length and data type). The record formats used
in a file are contained in the file’'s description.

record identification code: In RPG, characters placed
in a record to identify that record type.

record identifying indicator: in RPG, an indicator that
identifies the record just read.

record type: In RPG, the classification of records in a
file. Records of the same type have the same fields in
the same order. For program-described files, these
records have record identification codes; for externally
described files, the records have the same record format
name.

recovery: The act of resetting the system, or data
stored in the system, to an operable state following
damage.

relational operator: In CL, an operator that can be
used in an arithmetic, character, or logical relation to
indicate the comparison to be performed between the
terms in the relation. The relational operators are *EQ or
= (equal to), *GT or > (greater than), *LT or < (less
than), *GE or >= (greater than or equal t0), *LE or <=
(less than or equal to), *NE or 7= (not equal to), *NG or
—> (not greater than), *NL or 7< (not less than).

relative end position: In RPG, an entry on the output
specifications that indicates the number of blank
positions that are to appear between a field or constant
and the field or constant defined on the preceding
specification line. Contrast with exact end position.

request: A CL command, the selection of an option on
a menu, or the entering of data that instructs the system
to perform a function. A CL command can be entered
interactively or in a batch job. A request is identified as
RQS on the job log.

request data: Data to be put in a job message queue
that is used by a job. For example, a single command
or group of commands.

response indicator: A 1-character field passed with an
input record from CPF to a program to provide
information about the data record or actions taken by
the work station user.

restore: To transfer specific objects or libraries from
magnetic media such as diskettes or tape to internal
storage by reconstructing them in internal storage.
Contrast with save.

return indicator: In RPG, an indicator used to indicate
to the internal RPG logic that control should be returned
to the calling program. Abbreviated RT.

right-adjust: To place an entry in a field or to move the

contents of a field so that the rightmost character of the
data is in the rightmost position of the field.
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routing data: A character string that CPF compares
with character strings in the subsystem description
routing entries to select the routing entry that is to be
used to initiate a routing step. Routing data can be
provided by a work station user, specified in a
command, or provided through the job description for
the job.

routing entry: An entry in a subsystem description that
specifies the program to be invoked to control a routing
step that executes in the subsystem.

routing step: The processing performed as a resuit of
invoking a program specified in a routing entry.

RQS: See request.

save: To duplicate specific objects or libraries by
transferring them from internal storage to magnetic
media such as diskettes or tape. Contrast with restore.

scan: The SEU operation in which records are searched
for a specified character string or syntax error.

screen design aid: The utility of the Interactive Data
Base Utilities licensed program that is used to
interactively design, create, and maintain display record
formats and menus. Abbreviated SDA.

SDA: See screen design aid.

security: The control of access to, or use of, data or
functions.

security officer: The individual at an installation who is
designated to control the authorization of functions and
data in System/38.

select function: A CPF function that determines which
records from a physical file are to be selected for a
logical file’s access path. Contrast with omit function.

select/omit field: A field in a logical file record format
whose value is compared with a constant, the contents
of another field, a range of values, or a list of values to
determine if a record is to be omitted from the access
path of the logical file or selected for use by the logical
file. See also omit function and select function.

sequence checking: An RPG function that checks the
sequence of records in input, update, or combined files
used as primary and secondary files.

sequence number: The number of a record that
identifies the record within the source member.

sequential-by-key processing: A method of file
processing that reads records from a keyed sequence
file in the order in which the keys are arranged in the
access path.

sequential file: A file in which records are processed in
the order that they are stored in the file. of contention
and error recovery, and the characteristics of the data
stream. Sessions compete for network resources such
as the class of service within the path control network.
See also half-session. Note: Each session is uniquely
identified in a TH by a pair of network addresses,
identifying the origin and destination NAUs of any
transmissions exchanged during the session.

SEU: See source entry utility.

shared access path: An access path used by more
than one file to provide access to data common to the
files.

sign off: To enter a command or to select an option
from a menu at a work station that instructs the system
to end an interactive job.

sign on: To enter a password that identifies the user to
the system and instructs the system to establish an
interactive job at a work station.

single-level storage: The technique of addressing
multiple levels of storage through a single addressing
structure.

source entry utility: The utility of the Interactive Data
Base Utilities licensed program that is used to create
and change source members. Abbreviated SEU.

source file: A file created by the specification of
FILETYPE(*SRC). A source file can contain source
statements for such items as high-level language
programs and data description specifications.

source listing: A portion of a compiler listing that
contains source statements and diagnostics. See also
compiler listing.

source member: A member of a data base source file
that contains source statements such as RPG, COBOL,
or DDS specifications. See also member.
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source program: A set of instructions, written in a
programming language such as RPG or COBOL, that
represents a particular job as defined by a programmer.
A source program is used as input to the compiler to
create an executable program.

source statement: A statement written in symbols of a
programming language. For example, RPG, COBOL, or
DDS specifications are source statements.

spooled file: A generic term for three types of files: a
device file that provides access to an inline data file or
that creates a spooled output file, an inline data file, or a
spooled output file.

spooled input file: See inline data file.

spooled output file: A device file that causes output
data to be saved for later processing by a writer.

spooling: The CPF-provided execution-time support
that reads and writes input and output streams on an
intermediate device in a format convenient for later
processing or output.

spooling subsystem: A subsystem that provides the
operating environment needed by the CPF programs that
read jobs onto job queues and write files from the
output queues. IBM supplies one spooling subsystem:
QSPL.

storage pool: A logical segment of main storage
reserved for executing a group of jobs.

subfile: A group of records of the same record format
that can be displayed concurrently at a work station.
The system sends the entire group of records to the
wurk station in a single operation and receives the group
in another operation.

subfile record format: One of two record formats
required to define a subfile in DDS. The subfile record
format defines the fields in a subfile record and is used
by the program to perform input, output, and update
operations to the subfile.

subroutine: (1) In data communications, a group of
statements in a program that can be executed several
times in that program. (2) In RPG, a group of calculation
specification statements in a program that can be
executed several times in that program.

subsystem: An operating environment, defined by a
subsystem description, through which CPF coordinates
work flow and resource usage.

subsystem description: An object that contains
information defining a subsystem and that CPF uses to
control the subsystem. The system-recognized identifier
for the object type is *SBSD.

syntax checking: A function of the command analyzer,
a compiler, or SEU that checks single statements for
violations of the rules governing the structure of the
statement.

system console: The keyboard and display screen on
the system unit that serve as a work station for
communicating with and controlling the system. See
also operator /service panel and work station.

system date: The date established for the system
when it is started.

system library: The library provided by CPF to contain
system-oriented objects provided as part of CPF.
Named QSYS.

system operator: The person who operates the system
and looks after the peripheral equipment necessary to
initiate computer runs or finalize the computer output in
the form of completed reports and documents.

system operator message queue: The message queue
used by the system operator to receive and reply to
messages from the system, work station users, and
application programs. Named QSYSOPR.

system termination: The state in which all processing
on the system is stopped. Depending on the cause of
the termination, system power could be shut off (such
as by a power interruption or by entering the Power
Down System (PWRDWNSYS) command) or could
remain on (such as caused by a machine error
condition). See also abnormal termination and normal
termination.

system time: The elapsed time from the point where
the system was started to the current time. If the
system time is changed to the local time when the
system is started, the current system time is the local
time of day.
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system unit: The main unit of the system, which
contains the processing unit, the system console
keyboard/display, the operator/service panel, the
diskette magazine drive, main storage, auxiliary storage,
the work station controller, and the communications
subsystem.

system value: A value that contains control information
for the operation of certain parts of the system. A user
can change the system default value to tailor the system
to his working environment. System date and library list
are examples of system values.

temporary library: A library that is automatically
created for each job to contain temporary objects that
are created by that job. The objects in the temporary
library are deleted when the job ends. Named QTEMP.

terminal: |n data communications, same as work
station.

termination: The act of putting the system or an
element of the system (such as CPF or a subsystem) in
the state where it no longer performs its normal
function. See also system termination.

test library: A library to be used in debug mode and
that does not contain objects needed for normal
processing. Contrast with production library.

timestamp: (1) To apply the current system time. (2)
The value on an object that is an indication of the
system time at some critical point in the object’s history.
(3) In query, the identification of the day and time a
query report was created that query automatically
provides on each report.

transaction: (1) In a batch or remote batch entry, a job
or job step. {2) An exchange between a terminal and
another device that accomplishes a particular action or
result; for example, the entry of a customer’'s deposit
and the updating of the customer’s balance. (3) A
specific set of input data that triggers the execution of a
specific processor job; a message destined for an
application program. {4) A unit of processing (consisting
of one or more application programs) initiated by a
single request. In many cases, the request will originate
at a terminal (work station).

user name: The name by which a particular user is
known to the system.

user password: A unique string of characters that a
system user enters to identify himself to the system.

user profile: An object that contains a description of a
particular user or group of users. A user profile contains
a list of authorizations to objects and functions. The
system-recognized identifier for the object type is
*USRPREF.

utility definition specification: A group of source
statements, which have the same syntax as CL
commands, from which a DFU or query application is
created. Abbreviated UDS.

variable: A named modifiable value. The value can be
accessed or modified by referring to the name of the
variable.

verify: In DFU, a method of checking the accuracy of
entered data by entering it twice and comparing the
second entry with the first.

virtual storage: The combination of main storage and
auxiliary storage, treated as a single addressable unit.
Abbreviated VS.

work station: A device that lets a person transmit
information to or receive information from a computer as
needed to perform his job.

work station message queue: A message queue that
is associated with a particular work station and that is
used for sending and receiving messages sent to the
work station. The name of the message queue is the
same as the name of the work station.

work station user: A person who uses a work station
to communicate with System/38.

work station user profile: The CPF-supplied user
profile that has the authority necessary for work station
users. Named QUSER.

working display: See basic working display.
writer: A CPF program that writes spooled output files

from an output queue to an external device, such as a
printer.
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// DATA statement {(see DATA command)

// ENDJOB statement {see ENDJOB command)

// JOB statement (see JOB command)
*SRC 3-9

access paths
definition G-1
introduction to  4-2
muitiple 4-4, 8-34
ACTTYP (account type) field 1-2, 4-8
ADDTN format 11-14
administrative programmer A-1
application
definition G-1
DFU (data file utility)
MLG110U 7-3
MLG230U 8-34
MLG315U 8-3
mailing list
{see mailing list application)
guery (MLG910Q) 8-43
application control prompt (DFU)
in MLG110U 7-8
in MLG230U 8-37
in MLG315U 8-6
application creation prompt
in DFU
MLG110U 7-16
MLG315U 8-12
in query (MLG910Q) 8-51
application-oriented menu B-1, 8-22
application requirements, typical 1-3
applications, critical A-7
applying transactions to master file
{(MLG311) 7-20
approach to using libraries A-1
approaches to mailing list application
{see mailing list application)
arrays, compile-time
definition G-2
RPG program MLG310 4-21
RPG program MLG320 11-22
audit control prompt {DFU)
in MLG110U  7-14
in MLG230U 8-39, 8-42
in MLG315U 8-11
auto dup
definition G-1
indicator 7-18
auto increment indicator 7-18

backup
online {copy file} A-8
save/restore 2-13
basic field definition prompt (DFU)
in MLG110U 7-10
in MLG230U 8-38
in MLG315U 8-8
basic functions 2-2
basic working display
definition G-1
using programmer menu as 5-2
batch header record 10-2
batch input and batch maintenance
multiple diskette input 9-1
single diskette input 4-1
batch job
concept 2-2
definition G-1
examples
creating file 4-6, 4-27
creating program 3-8, 4-22
executing application 8-52
executing program 3-11, 4-22, 7-24
use
submitted from diskette 3-6
submitted from work station 7-24
batch jobs submitted from menu
application menu B-3
programmer menu
to call program 7-24
to execute application 8-52
batch maintenance with
batch input
from muitiple diskettes 9-1
from single diskette 4-1
interactive input
from multiple work stations 10-1
from single work station 7-1
batch subsystem (QBATCH)
definition G-1
description 2-6
use for batch jobs 3-9
batches of transactions from multiple
users 10-1
BATNUM, BATDAT, BATSTS, BATDSC
fields 10-2

Index
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CA and CF keys, difference 10-18
calculation specifications (RPG)
definition G-2
MLG105 program 10-20
MLG310 program 4-13
MLG320 program 11-16
CALL command
(see also calling program)

examples
in CL programs B-5, B-9, B-11, 8-18,
8-23, 9-2
in input stream 3-11, 4-22, 4-27, 9-2,
9-6

use

executing program DSKTCPY 9-4
executing program MLGO35C 8-23

executing program MLG310 4-1
executing program MLG310 4-22
executing program MLG310 9-1,9-7
executing program MLG520 3-11
executing program MLG525 4-27

executing program
SETLIBL 6-20, 8-23
general 3-12
call menu, program 8-16
calling program
definition G-2
from another program (examples)
CL program MLGOO5C 8-23
CL program MLG315C 8-18
in menu approach B-9
from batch job
submitted from diskette 3-11
submitted from work station B-5, 7-24
from work station
using program call menu 8-19
using programmer menu 7-23
CF key (see command function key)
CHANGE format 11-13
CHGDTA (change data) command
use in CL program (examples) 8-18, 8-
use in DFU
executing application MLG110U  7-17
executing application
MLG315U 8-13, 8-18, 8-26
CHGVAR (change variable) command,
using B-6, B-9
CHGVAR (change variable)
command, using B-10
CL (control language) program
calling
(see also calling
program) 6-20, 8-19, 9-4
definition G-2
DSKTCPY (copy diskettes) 9-4
MLGOO05C (set application
environment) 8-23
MLGO35C (display user menu) 8-26, 8-32
MLGO36C (display menu to submit
batch) B-5

CL {control language) program (continued)
MLG315C (execute DFU application) 8-19
SETLIBL (set library list) 6-18
using data area for job description B-7
using single variable character
value B-8
with commands using fixed values B-5
with commands using numeric and character
values B-10

CLRPFM (clear physical file member)

command, using 7-25, 9-4
coding examples
CL programs
to copy diskettes 9-5
to display menu B-5, 8-26
to execute application 8-18
to set application environment 8-23
to set library list 6-18
using data area B-7
using fixed values B-5
using variable values B-8, B-10
display files
for interactive maintenance
program 11-10
for mailing list menu B-4, 8-24
for transaction entry program 10-13
field reference file 6-26, 10-3
header file 10-4
master files
logical 4-26, 6-32, 8-35, 10-6
physical 4-7, 6-31
RPG programs
batch maintenance 4-11, 7-22
interactive maintenance 11-15
label printing 3-2
mailing list print  4-23
transaction entry 10-19
transaction files
logical 6-36, 10-6
physical 6-34

COLHDG keyword 6-27

command function keys
CA and CF keys, difference 10-18
CF1

end menu definition (SDA) 8-31
end program (MLG105 display) 10-10
end program (MLG320) 11-5
exit application 7-19, 8-15, 8-26
exit DFU 7-16, 8-12
exit query 8-51
exit SDA 8-32
exit SEU edit display 5-12
CF11 (replace existing object) 6-22
CF12 (SEU lowercase) 6-27
CF3 (end batch, MLG105) 10-18, 10-24
CF4 (prompting request) 5-4, 6-22
CF5
confirm deletion
(MLG320) 11-8, 11-14, 11-20



C

command function keys (continued)
CF5 (continued)
continue batch (MLG105) 10-18
CF6
auto dub (MLG110U) 7-18
display messages (programmer
menu) 6-23
review transaction
(MLG105) 10-18, 10-24
CF7
auto increment 7-18
cancel request 11-7, 11-8, 11-13, 11-14,
CF9
add record (MLG110U) 7-19
add record {(MLG315U) 8-15
definition G-2
keyboard template 7-4
command prompting 5-4
commands using fixed values B-5
commands, using
CALL (see CALL command)
CHGDTA (see CHGDTA command)
CHGVAR {(change variable} B-6, B-9, B-10
CLRPFM ({clear physical file
member) 7-25, 9-4
CPYF (copy file) 4-2, 9-4
CRTDTAARA (create data area) A-3
CRTJOBD (create job description) 6-14
CRTLF (create logical file) 4-27
CRTLIB (create library) 5-3, 6-10
CRTPF {(create physical file) 4-6
CRTRPGPGM {see CRTRPGPGM command)
CRTSRCPF (create source physical
file) 6-11
CRTUSRPRF (create user profile) 8-21
DATA (see DATA command)
DCL (declare variable) B-9, B-11
DCLDTAARA (declare data area) B-7
DCLF (declare file) B-6, 8-26
DO (do) B-6
DSPDTA (display data) 8-29, 8-30, 8-40
ENDDO (end do) B-6
ENDJOB (see ENDJOB command)
ENDPGM (see ENDPGM command)
GOTO (go to) B-5, 8-26
GRTOBJAUT (grant object authority) 9-3
JOB (see JOB command)
MONNSG (monitor message) 9-4
OVRDBF (see OVRDBF command)
OVRDKTF {override with diskette
file) 9-4
PGM (see PGM command)
PWRDWNSYS (power down system) 2-12
RCVDTAARA (receive data area) B-7
RETURN ({return) B-2, B-5
RPLLIBL (replace library list) A-3,
6-16, 6-18

commands, using (continued)
RVKOBJAUT (revoke object authority) A-3
SBMJOB (submit job) B-6, B-7, B-10
SIGNOFF (sign off) B-5, 8-26, 8-30
SNDRCVF (send/receive file) B-5, 8-26
STRDBRDR (start data base reader) 9-4
STRDKTRDR (start diskette
reader) 3-7, 3-12, 4-6, 4-22, 4-25, 4-27
STRPRTWTR (start printer
writer) 2-12, 3-10
STRSBS (start subsystem) 2-11
comment (CL) 3-11
compile-time arrays
definition G-2
RPG program MLG310 4-21
RPG program MLG320 11-22
compiler listing
definition G-2
printing 3-10
compiling program 3-10
considerations
for mailing list example 1-7
recovery (see recovery considerations)
control and file description specifications
(RPG)
definition G-3, G-5
MLG105 program 10-19
MLG310 program 4-11
MLG311 program 7-22
MLG320 program 11-15
MLG520 program 3-2
MLG525 program 4-23
control language program (see CL program)
conventions, naming 1-4
CPF (control program facility)
definition G-3
starting 2-10
terminating (powering down) 2-12
CPYF (copy file) command, using 4-2, 9-4
creating
{see also CL program; data file
utility; display file; field reference
file; master file; query utility; RPG
program; source files; transaction file)
CL program
MLGO0O5C 8-23
MLGO35C 8-26, 8-32
MLG315C 8-18
SETLIBL 6-16
DFU application
MLG110U 7-5
MLG230U 8-36
MLG315U 8-4
display file MLGO35CD 8-24, 8-31
field reference file MLGREFP 6-25
job description 6-14
library 6-10
master file
MLGMASL 4-27
MLGMASP 4-6
MLGMSTL 6-32
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creating (continued)
master file {(continued)
MLGMSTL2 8-35
MLGMSTP 6-30
menu
from DDS 8-24
using SDA 8-27
program
from input stream 3-6
from work station 6-16
query application MLG910Q 8-44
RPG program
MLG310 4-22
MLG311  7-20
MLG520 3-6
MLG525 4-25
source files 6-11
transaction file
MLGTRNL 6-35
MLGTRNP 6-33
user profile 8-21
critical applications A-7
CRTDTAARA (create data area) command,
using A-3
CRTJOBD (create job description) command,
using 6-14
CRTLF (create logical file) command 4-27
CRTLIB (create library) command 5-3, 6-10
CRTPF (create physical file) command 4-6
CRTRPGPGM (create RPG program) command
examples
creating MLG310 4-22
creating MLG520 3-6, 3-8
use 3-9, 3-10
CRTSRCPF (create source physical file)
command 6-11
CRTUSRPREF (create user profile) command,
using 8-21
current date and time 2-10

daily operations 2-9
damage (see recovery considerations)
data
identifying by // DATA 3-9, 3-11, 4-6
reading from diskette 3-6, 9-2
DATA (data) command (// DATA)
examples (input stream)
creating file 4-6, 4-27
creating program 3-6, 3-8, 4-22
executing program 3-11, 4-22, 9-2, 9-6
use in
creating file 4-6
creating program 3-9, 4-25
executing program 3-2, 3-11
data area (for a job description) B-7

data base
definition G-3
use 4-2
data base file
{see also field reference file; header
file; logical file; master file; physical
file; source file; transaction file)
definition G-3
introduction to 4-2
data description specifications (DDS)
definition G-3
edit codes, using 6-27
field reference file,
specifying 6-30, 6-34, 10-16
key field,
specifying 4-7, 4-26, 6-32, 6-36
keywords, using
COLHDG 6-27
EDTCDE 6-27, 10-3
PFILE 4-26, 6-32, 6-36, 8-35
REF 6-30, 6-34, 10-16, 11-13
RTNDTA 11-23
SETOFF B-5, 11-13
SFL 10-17
SFLCTL 10-17
SFLINZ, SFLPAG, SFLSIZ 10-17
TEXT 6-27
UNIQUE 4-7, 6-32, 10-6
UNLOCK 10-17
record format, specifying 4-7
specifications for
MLGENTL 10-6
MLGHDRP 10-4
MLGMASL 4-26
MLGMASP 4-7
MLGMSTL 6-32
MLGMSTL2 8-35
MLGMSTP 6-31
MLGREFP 6-26, 10-3
MLGTRNL 6-36
MLGTRNP 6-34
MLGO35CD 8-24
MLGO36CD B-4
MLG105D 10-13
MLG320D 11-9
use (general) 4-5
data entry program, transaction 10-7
data file
definition G-3
externally described 4-5
data file utility (DFU)
(see also DFU displays)
application programs
MLG110U (interactive transaction
entry) 7-3
MLG230U (inquiry) 8-34
MLG315U (interactive maintenance) 8-3
creating application programs
MLG110U 7-4
MLG230U 8-36
MLG315U 8-4



data file utility (DFU) (continued)

definition G-3
executing application programs
L MLG110U 7-17
MLG230U 8-40
MLG315U 8-13
use 7-3
data file, inline (see inline data file)
data independence 6-30
date and time, current 2-10
DCL (declare variable) command,
using B-9, B-10

DCLDTAARA (declare data area) command,

using B-7
DCLF (declare file) command, using B-6,
8-26
DDS (see data description specifications)
DDS keywords (see keywords)
defining fields in files 4-5
described data files, externally 4-5
description, job (see job description)
device file
(see also display file)
definition G-4
use (general) 2-5
use in program 3-3
DFU (see data file utility)
DFU create/change menu
in MLG110U 7-6
in MLG230U 8-36
in MLG315U 8-5
DFU create prompt
in MLG110U  7-7
in MLG230U 8-36
r in MLG315U  8-6
DFU displays
application control prompt
MLG110U 7-8
MLG230U 8-37
MLG315U 8-6
application creation prompt
MLG110U 7-16
MLG315U 8-12
audit control prompt
MLG110U 7-14
MLG230U 8-39, 8-42
MLG315U 8-11
basic field definition prompt
MLG110U 7-10
MLG230U 8-38
MLG315U 8-8
DFU create/change menu
MLG110U 7-6
MLG230U 8-36
MLG315U 8-5
DFU create prompt
MLG110U 7-7
MLG230U 8-36
MLG315U 8-6

DFU displays (continued)
DFU menu
MLG110U 7-6
MLG315U 8-5
entry format definition prompt
MLG110U 7-10, 7-13
MLG230U 8-38
MLG315U 8-7, 8-10
exit application definition menu
MLG110U 7-15
MLG315U 8-11
exit application prompt
MLG110U 7-19
MLG315U 8-15
extended field definition prompt
(MLG110U) 7-11
field review prompt (MLG110U) 7-9
file review prompt
MLG110U 7-8
MLG230U 8-37
MLG315U 8-7
validity check prompt (MLG315U) 8-9
DFU displays (executing application)
MLG110U 7-17
MLG230U 8-40
MLG315U 8-13
DFU menu
in MLG110U 7-6
in MLG315U 8-5
diskette copy program (DSKTCPY) 9-4
diskette label 3-6
diskette, reading data from 3-6, 9-2
display (on work station)
application-oriented menu B-1, 8-22, 8-33
DFU (see DFU displays)
inquiry 8-40
interactive maintenance 8-14, 11-5
library list 6-8
program call menu 8-16, 8-19
programmer (see programmer menu)
prompt for command 5-5, 8-29, 8-30
query (see query displays)
SDA (see SDA displays)
SEU (see SEU displays)
sign-on 2-9
start control program facility 2-10
submitted jobs 6-23
system operator (see system operator
menu)
transaction entry 7-18, 10-10
working (see basic working display)
display file
declaring in program (CL) 8-26
definition G-4
MLGO35CD (user menu)
creating from DDS 8-24
creating through SDA 8-27
MLGO36CD (menu to submit batch) B-4
MLG105D (MLG105 program) 10-13
MLG320D (MLG320 program) 11-9
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display file (continued)
specifying in program (RPG) 10-19, 11-15
display/printer layout (see printer/display
layout)
dispiay station
definition G-4
requirements for this application 1-6
displaying messages
(see also messages)
program call menu 8-17
programmer menu 6-23
displaying submitted jobs 6-23
distributed data system (IBM 5280) 1-6,
3-6
do group
definition G-4
use B-5, 11-14
DO operation (RPG) 11-14
DSKTCPY CL program 9-4
DSPDTA (display data) command, using
8-30, 8-40 8-29
DSPLY format 11-14

edit code
definition G-4
use 6-27
EDTCDE keyword 6-27, 10-3
ENDJOB (end job) command (// ENDJOB)
examples (input
stream) 3-6, 3-8, 3-11, 4-6, 4-22, 4-27
use 3-9
ENDPGM (end program) command
examples B-5, B-9, B-11, 6-18, 8-18, 8-23
examples 8-26
use 6-18
entering transactions
from diskette 4-22
using DFU application
MLG110U 7-1
MLG315U 8-1
using RPG program
MLG105 10-1
MLG320 11-1
entry format definition prompt (DFU)
in MLG110U  7-10, 7-13
in MLG230U 8-38
in MLG315U 8-7, 8-10
examples
(see also calling program; creating;
data description specifications;
executing)
access paths 4-3
CL program
to copy diskette files 9-5
to display menu B-5, 8-26
to execute application 8-18
to set application environment 8-23

examples (continued)
CL program (continued)
to set library list 6-18
using fixed values B-5
using variable values B-8, B-10
DFU application
inquiry 8-34
interactive maintenance 8-3
transaction entry 7-3
display file
for interactive maintenance
program 11-9
for mailing list menu B-4, 8-24
for transaction entry program 10-13
displays (on work station)
application-oriented menu B-1, 8-22,
8-33
DFU (see DFU displays)
inquiry 8-40
interactive maintenance 8-14, 11-5
library list 6-8
program call menu 8-16, 8-19
programmer (see programmer menu)
prompt for command 5-5, 8-29, 8-30
query (see query displays)
SDA (see SDA displays)
SEU (see SEU displays)
sign-on 2-9
start control program facility 2-10
submitted jobs 6-23
system operator (see system operator
menu)
transaction entry 7-18, 10-10
field reference file 6-26
header file 10-4
input stream
to contain multiple jobs 9-2
to create file 4-6, 4-27
to create program 3-6, 3-8, 4-22
to execute program 3-11, 4-22, 9-6
keyboard template 7-4
library list
default user 6-7, 6-8
IBM-shipped 6-7
using 6-4
master files
logical 4-26, 6-32, 8-35
physical 4-7, 6-31
output, printed
mailing labels 3-13
maintenance report 8-16, 11-6, 11-7
query report 8-53
query application 8-43
record, mailing list 1-2
RPG programs
batch maintenance 4-9, 7-22
interactive maintenance 11-2
label printing 3-2
mailing list print 4-23
transaction entry 10-7



examples (continued)
SDA (creating menu) 8-27
SEU
adding source 5-9
changing source 5-13
member list 5-14
source files 5-7
source member
for CL program 6-18, 8-18
for field reference file 6-28
for RPG program 5-11, 7-21
starting diskette reader 3-7
starting printer writer 2-12
starting subsystem 2-11
transaction files
logical 6-36, 10-6
physical 6-34
EXCPT operation (RPG) 4-13, 4-21
executing
(see also calling program; creating)
application
directly from programmer menu 7-17,
8-13
from program call menu 8-19
from user menu 8-23
in batch job 8-52
through CL program 8-17
CL programs
MLGO35C 8-23
MLG315C 8-19
SETLIBL 6-20
definition G-5
DFU applications
MLG110U  7-17
MLG230U 8-40
MLG315U 8-13, 8-17, 8-23
program
from input stream 3-11
from work station 7-23
in batch job B-3, 3-11, 7-24
query application MLG910Q 8-52
RPG programs
MLG105 10-7
MLG310 4-22, 9-7
MLG311 7-23
MLG320 11-2
MLG520 3-11
MLG525 4-27
EXFMT (execute format) statement 11-19
exit application definition menu
in DFU
MLG110U 7-15
MLG315U 8-11
in query (MLG910Q) 8-50
exit application key 8-15
exit application prompt (DFU)
in MLG110U  7-19
in MLG315U 8-15
extended field definition prompt in MLG110U
(DFU) 7-11

extension and line counter specifications
(RPG)

definition G-5

MLG310 program 4-12

MLG320 program 11-15
externally described data files 4-5

field reference file
creating MLGREFP 6-25
definition G-5
summary of fields, MLGREFP C-1
use 6-24, 6-37, 10-3

field review prompt
in MLG110U (DFU) 7-9
in MLG910Q (query) 8-47

fields, mailing list record 1-2

(see also data base file; data

description specifications;
device file; display file;

field reference file; header file;
inline data file; logical file;
master file; physical file; source
files; transaction files)

definition G-5
externally described 4-5
in mailing list application

INPUT (inline data) 3-2, 3-11, 4-9
JOBFILP (job input) 9-3

MLGENTL (transaction) 10-1
MLGHDRP (header) 10-1

MLGMASL (master) 4-26

MLGMASP (master) 4-6, 9-7
MLGMSTL

(master) 6-30, 7-2, 8-1, 10-25, 11-1
MLGMSTL2 (master) 8-34

MLGMSTP

{master) 6-30, 7-2, 8-1, 10-25, 11-1
MLGREFP (field reference) 6-24, 10-3
MLGTRNL (transaction) 6-33, 7-1
MLGTRNP (transaction) 6-33, 7-1, 10-1
MLGO35CD (display) 8-24, 8-31
MLGO36CD (display) B-4

MLG105D (display) 10-1

MLG320D (display) 11-1

QINLINE (inline data) 4-6

source 6-11

SOURCE (inline data) 3-6

review of using 6-37
file label (on diskette) 3-6
file review prompt

in DFU

MLG110U 7-8
MLG230U 8-37
MLG315U 8-7

in query (MLG910Q) 8-46
fixed values, commands using B-5
formats (see record format)
FRCRATIO parameter 2-13, 8-54, 10-27, 11-24
functions, basic 2-2
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general purpose library {(QGPL)
definition G-6
in library list 6-7, 6-14, 6-16
use 6-2

general recovery considerations 2-13

GRTOBJAUT (grant object authority) command, using 9-3

header file MLGHDRP 10-1
header record, batch 10-2
heads down key entry 10-12
how to use this publication 1-1

IBM-supplied
libraries 6-2
passwords 2-8
source files 5-6
subsystems 2-6
user profiles 2-8
IDU (see interactive data base utilities)
immediate maintenance
definition G-8
use A-6, 8-34
incorrect data (see recovery
considerations)
indicators
auto dup 7-18
auto increment 7-18
inline data file
definition G-6
INPUT
executing program MLG310 4-9
executing program MLG520 3-2, 3-11
QINLINE (creating file MLGMASP) 4-6
SOURCE (creating program MLG520) 3-9
use 2-3, 2-4
input
batch
and batch maintenance 4-1, 9-1
in batch job 2-3
definition G-6
diskette 3-1, 4-1, 9-1
interactive
and batch maintenance 10-1
and interactive maintenance 8-1, 11-1
in interactive job 2-2
spooling 2-3
INPUT input file 3-2, 3-11, 4-9
input queue (see job queue)
input specifications (RPG)
definition G-7
MLG310 program 4-12

input specifications (RPG) (continued)
MLG311 program 7-22
MLG520 program 3-3
MLG525 program 4-24
input stream
definition G-7
use
general 2-3
to create file 4-6, 4-27
to create program 3-6, 4-22, 4-25
to execute program 3-11, 4-22, 4-27, 9-2
inquiry
comparison with query 8-43
definition G-7
using DFU application MLG230U 8-34
installing your system 2-9
interactive data base utilities (IDU)
definition G-7
DFU 7-3, 8-3, 8-34

query 8-43
SDA 8-27
SEU 5-6

interactive input
and batch maintenance
multiple work stations 10-1
single work station 7-1
and interactive maintenance 8-1, 11-1
interactive job
concept 2-2
definition G-7
use
maintenance of master file 8-1, 11-1
transaction entry 7-1, 10-1
interactive maintenance 8-1, 11-1
invoking
DFU 7-5, 8-4
DFU application 7-17, 8-13, 8-17, 8-20
program (see calling program)
query application 8-52
query utility 8-44
SDA 8-27
SEU 5-8, 6-17

job
batch (see batch job)
description (see job description)
interactive (see interactive job)
log (see job log)
queue (see job queue)
work station (see interactive job)
JOB (job) command (//JOB)
examples (input stream)
creating file 4-6, 4-27
creating program 3-6, 3-8, 4-22
executing program  3-11, 4-22, 9-2, 9-6
use 3-9, 9-2



job description
creating 6-14
definition G-7
mailing list application 6-14
use
in input stream 3-9
on programmer menu 6-17, 7-24
using data area for B-7
job log
definition G-7
from MLG520 3-10
printed 2-5
job queue
default 2-4
definition G-8
use 2-4, 3-9,7-24
job stream (see input stream)
JOBD keyword 3-9
JOBFILP file 9-3

key field 4-2, 6-32
keyboard template 7-4
keyed sequence access path
definition G-8
description 4-2
use
example 4-3
in DFU 7-3
keywords (DDS)
COLHDG 6-27
EDTCDE 6-27, 10-3
PFILE 4-26, 6-32, 6-36, 8-35, 10-6
REF 6-30, 6-34, 10-16, 11-13
RTNDTA 11-23
SETOFF B-5, 11-13
SFL 10-17
SFLCTL 10-17
SFLINZ, SFLPAG, SFLSIZ 10-17
TEXT 6-27, 7-8
UNIQUE 4-7, 6-32, 10-6
UNLOCK 10-17

label printing program (MLG520)

creating 3-6

description 3-2

executing 3-11
LASTTRN (last transaction format} 10-18
level checking

definition G-8

use 4-25

library
an approach to using A-1
concept 6-2
definition G-8
for mailing list application 6-10
use in applications 6-1, 6-10
library list
default user 6-7, 6-8
definition G-8
program to set (SETLIBL) 6-16
replacing 6-8, 6-16
use (examples) 6-4
use in applications 6-7
listing of fields in field reference
file C-1
listing, compiler
definition G-2
printing 3-10
logical file
(see also data base file; data
description specifications; master
file; physical file; transaction file)
concept 4-2
creating
MLGMASL 4-27
MLGMSTL 6-32
MLGMSTL2 8-35
MLGTRNL 6-35
definition G-8
in batch maintenance approaches
MLGENTL 10-6
MLGMASL 4-31
MLGMSTL 7-20, 10-25
MLGTRNL 7-3
in DFU application MLG110U 7-3
in DFU application MLG230U 8-34
in DFU application
MLG315U 8-3, 8-17, 8-20
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MLGMSTL 8-3, 8-17, 8-20, 11-1
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naming convention 1-5
lowercase in SEU  6-27

mailing label (sample) 3-4, 3-13
mailing list application
approaches

batch input and batch maintenance 4-1
batch maintenance of multiple diskette
batches 9-1
batch maintenance of muitiple work
station entries 10-1
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mailing list application (continued) master file (continued)

approaches (continued) in DFU application MLG230U
interactive input and batch MLGMSTL2 8-34
maintenance 7-1 MLGMSTP 8-34
interactive input and interactive overview 8-2
maintenance 8-1 specifying 8-36
interactive maintenance from multiple in DFU application MLG315U
work stations  11-1 MLGMSTL 8-3, 8-17, 8-20
relationship 1-8 MLCMSTP 8-3, 8-17, 8-20
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defaults in examples 1-7 approaches
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job description 6-14 MLGMSTP  7-20, 10-25
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record format 1-2 summary 1-13, 1-19
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MLGLIBBLD, MLGLIBPGM, MLGLIBOP, overview 8-1, 11-1
MLGLIBOP1 A-2 specifying in DFU  8-6, 8-36
MLGLIBDEV 6-10 specifying in query 8-45
mailing list print program MLG525 specifying in RPG  11-15
creating 4-25 summary 1-14, 1-20
description 4-23 in query application MLG910Q
executing 4-26 MLGMSTP 8-43
maintenance overview 8-2
batch specifying 8-45
with batch input  4-1 in RPG program MLG310
with interactive input  7-1, 10-1 MLGMASP 4-3, 9-7
concept 1-2 overview 4-1, 9-1
immediate A-6, 8-34 specifying  4-11
interactive in RPG program MLG311
with interactive input 8-1, 11-1 MLGMSTL 7-20
online 8-3 MLGMSTP 7-20
rebuild A-6 overview /-2
anual, using specifying 7-22
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master file overview 11-1
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file; transaction file) in RPG program MLG525
creating MLGMASP 4-23
MLGMASL 4-26 overview 4-1
MLGMASP 4-6 specifying 4-23
MLGMSTL 6-32 maintenance of (concept) 1-3
MLGMSTL2 8-35 review of using 6-37
MLGMSTP 6-30 use (general) 1-2, 6-30
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in batch input/batch maintenance examples
approaches MLGREFP 6-28
MLGMASL 4-26 MLG311 7-21
MLGMASP 4-6, 9-7 in source files 5-7
overview 4-1, 9-1 menu
summary 1-10, 1-16 application-oriented (user) B-1, 8-22

creating and using B-1, 8-20
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menu (continued)
definition G-8
program call 8-16
programmer (see programmer menu)
system operator (see system operator
menu)
messages
definition G-8
displaying
from program call menu 8-17
from programmer menu 6-23
monitoring for 9-4
to indicate
batch job submitted (SDA) 8-31, 8-32
batch job submitted (user menu) B-6
batch status 10-23
empty diskette slot 9-4
incorrect account number 11-5
incorrect batch number 10-23
incorrect option on menu 8-25
member added 5-10
no transaction record 10-24
object already exists 6-21
record changed 11-6
MLGENTL transaction file (logical)
(see also logical file; transaction file)
DDS for 10-6
specifying in MLG105 (RPG) 10-19
use 10-1, 10-6, 10-25
MLGHDRP header file (physical)
(see also physical file)
DDS for 10-4
record format 10-2
use 10-1, 10-4, 10-6, 10-25
MLGHDRR record format
fields, description of 10-2
specifying in
MLGENTL 10-6
MLGHDRP 10-4
MLGLK1 field 11-6
MLGLST password 8-21
MLGLSTCLRK user profile 8-21
MLGMAINT diskette file 4-22
MLGMASL master file (logical)
(see also logical file; master file)
creating 4-27
DDS for 4-26
specifying with override 4-27
use 4-1, 4-26
MLGMASP master file (physical)
(see also master file; physical file)
creating 4-6
DDS for 4-7
specifying in MLG310 (RPG) 4-11
use 4-1, 4-11, 9-1
MLGMASR record format
fields, description of 1-2, 4-8
specifying in
MLGMASL 4-26
MLGMASP 4-7

MLGMSTL master file (logical)

(see also master file)

creating 6-32

DDS for 6-32

specifying in
MLG311 (RPG) 7-22
MLG315U (DFU) 8-6
MLG320 (RPG) 11-15

use
batch maintenance 7-2, 7-20, 10-25
general 6-30, 6-37
interactive maintenance 8-1, 8-34, 11-1
MLG311 (RPG) 7-2, 7-20
MLG315U (DFU) 8-1, 8-3, 8-17, 8-20, 8-34
MLG320 (RPG) 11-1

MLGMSTL2 master file (logical)

(see also logical file; master file)
creating 8-35

DDS for 8-35

specifying in MLG230U (DFU) 8-36
use 8-2, 8-34

MLGMSTP master file (physical)

(see also master file; physical file)
creating 6-30

DDS for 6-31
specifying in MLG910Q (query) 8-45
use

batch maintenance 7-2, 7-20, 10-25
general 6-30, 6-37

interactive maintenance 8-1, 8-34, 11-1
MLG910U (query) 8-43

MLGMSTR record format

fields, description of 1-2, 6-31

specifying in
MLGMSTL 6-32
MLGMSTL2 8-35
MLGMSTP 6-31

use
MLG230U (DFU) 8-37
MLG315U (DFU) 8-7
MLG910Q (query) 8-46

MLGREFP field reference file

(see also physical file)
creating 6-25, 10-3
DDS for 6-26, 10-3
fields, description of 1-2, 4-8, 6-26,
10-2
referencing in
MLGHDRP 10-4
MLGMSTP 6-30
MLGTRNP 6-34
use 6-24, 6-37

MLGTRNL transaction file (logical) 6-34

(see also logical file; transaction file)
creating 6-33
DDS for 6-34
specifying in
MLG110U (DFU) 7-7
MLG311 (RPG) 7-22
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MLGTRNL transaction file (logical) {(continued)
use
batch maintenance 7-1, 7-2, 7-20
general 6-33, 6-37
MLG110U (DFU) 7-1, 7-3, 7-7
MLG311 (RPG) 7-20
MLGTRNP transaction file (physical)
(see also physical file; transaction
file)
creating 6-33
DDS for 6-34
use
batch
maintenance 7-1, 7-2, 7-20, 10-1, 10-25
general 6-33, 6-37
MLG110U (DFU) 7-1, 7-3, 7-7
MLGTRNR record format
fields, description of 4-8, 6-34
specifying in
MLGENTL 10-6
MLGTRNL 6-36
MLGTRNP 6-34
use in MLG110U (DFU) 7-7
MLGOO5C CL program (set application
environment) 8-23
(see also program)
MLGO35C CL program (display menu)
(see also program)
calling from MLGOO5C 8-23
creating
directly from source 8-26
through SDA 8-32
display file for 8-24
use 8-1, 8-20, 8-26
MLGO35CD display file
(see also display file)
creating
directly from DDS 8-24
through SDA 8-31
DDS for 8-24
declaring in MLG0O35C (CL) 8-26
use 8-20, 8-24
MLGO36C CL program (display menu to submit
batch) B-5
MLGO36CD display file B-4
MLG105 RPG program (transaction entry)
(see also program)
display file for 10-13
executing 10-7
program flow 10-7
specifications for 10-19
use 10-1, 10-10, 10-17, 10-22
MLG105D display file
(see also display file)
DDS for 10-13
specifying in MLG105 (RPG) 10-19
use 10-1, 10-16
MLG110U DFU application (transaction entry)
(see also DFU displays)
creating 7-4

MLG110U DFU application (transaction entry) (continued)
executing 7-17
use 7-1,7-3,7-18
MLG230U DFU application (inquiry)
(see also DFU displays)
creating 8-36
executing 8-40
use B8-2, 8-34, 8-40
MLG310 RPG program (batch maintenance)
(see also program)
creating 4-22
executing 4-22
program flow 4-15
specifications for 4-11
use 4-1, 4-9, 9-1, 9-7
MLG311 RPG program (batch maintenance)
(see also program)
creating 7-20
executing 7-23
specifications for 7-22
use 7-2, 7-20, 10-25
MLG315C CL program (execute application)
(see also program)
creating 8-18
executing 8-19
use 8-17, 8-19
MLG315U DFU application (interactive
maintenance)
(see also DFU displays)
creating 8-4
executing
directly 8-13
from CL program 8-17
from user menu 8-23
sample output 8-16
use 8-1, 8-3, 8-14
MLG320 RPG program (interactive
maintenance)
(see also program)
alternative solution 11-23
display file for 11-9
executing 11-2
program flow 11-2
sample output 11-6, 11-7
specifications for 11-14
use 11-1, 11-5
MLG320D display file
(see also display file)
DDS for 11-9
specifying in MLG320 (RPG) 11-15
use 11-1, 11-13
MLG520 RPG program (label printing)
(see also program)
creating 3-6
executing 3-11
specifications for 3-2
use 3-1, 3-2
MLG525 RPG program {mailing list print)
(see also program)
creating 4-25
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MLG525 RPG program (mailing list print) (continued)
executing 4-26
specifications for 4-23
use 4-1, 4-23
MLG910Q query application
(see also query displays)
creating 8-44
executing 8-52
sample output 8-53
use 8-2, 8-43
MONMSG (monitor message) command,
using 9-4
multiple access paths 8-34
multiple diskette batches (input) 9-1
multiple work stations, interactive
maintenance from 11-1

name (object), qualified 6-3, 6-11
name and zip code access paths 8-34
naming rules and conventions 1-4

offline device 1-6, 3-6
online backup A-8
online maintenance 8-3
operations, daily 2-9
output
definition G-9
printed (see printed output)
spooling 2-3
output queue
default 2-5
definition G-9
specifying when starting
writer 2-12
use 2-5, 3-2, 3-10, 3-12
output specification prompt (query) 8-46
output specifications (RPG)
definition G-9
MLG105 program 10-24
MLG310 program 4-19
MLG320 program 11-21
MLG520 program 3-4
MLG525 program 4-24
overview of
application approaches
all approaches (summary) 1-8
batch input and batch maintenance 4-1
batch maintenance of multiple diskette
batches 9-1
batch maintenance of multiple work
station entries 10-1

overview of (continued)
application approaches (continued)
interactive input and batch
maintenance 7-1
interactive input and interactive
maintenance 8-1
interactive maintenance from multiple
work stations 11-1
simple batch input 3-1
mailing list application 1-2
publication 1-1
OVRDBF (override with data base file)
command
examples B-9, B-11, 4-27
use 4-23, 4-26, 4-27
OVRDKTF (override with diskette file)
command, using 9-4

password
creating 8-21
definition G-10
for mailing list clerk 8-21
IBM-supplied 2-8
use 2-8
paths, access (see access paths)
PFILE keyword 4-26, 6-32, 6-36, 8-35, 10-6
PGM (program) command
examples (CL
program) B-5, B-9, B-11, 6-18, 8-18, 8-23
examples (CL program) 8-26
use 6-18
PGMR password 2-8
physical file
(see also data base file; data
description specifications; header
file; logical file; master file;
physical file; source files;
transaction file)
concept 4-2
creating
MLGMASP 4-6
MLGMSTP 6-30
MLGREFP 6-25
MLGTRNP 6-33
source files 6-11
definition G-10
in batch maintenance approaches
JOBFILP 9-3
MLGHDRP 10-4
MLGMASP 4-6, 9-7
MLGMSTP 7-20, 10-25
MLGTRNP 7-3, 7-7, 7-20, 10-5
in interactive maintenance
approaches 8-3, 8-17, 8-20, 11-1
in query application MLG910Q 8-43
in RPG program MLG310 4-9, 9-7
in RPG program MLG525 4-23
naming convention 1-5
placing jobs on job queue 2-4
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powering down 2-12
print program
mailing labels (MLG520) 3-2
mailing list (MLG525) 4-23
printed output
description 2-5
for MLG310 (RPG batch maintenance
program) 4-21
for MLG315U (DFU application) 8-16
for MLG320 (RPG interactive maintenance
program) 11-6, 11-7
for MLG520 (RPG label printing
program) 3-4, 3-13
for MLG910Q (query application) 8-53
printer (IBM 5211, 3262, 3203) 1-6
printer/display layout
MLG310 4-21
MLG520 3-4
printer file
definition G-10
use of 2-5
printer writer, starting 2-12
procedures, daily 2-9
production
data A-6
libraries A-7
products required, program 1-6
program
(see also data file utility; CL
program; query utility; RPG program)
calling (see calling program)
creating (compiling)
from diskette source 3-6
from online (SEU) source 6-16
definition G-10
in mailing list application
DSKTCPY (CL) 9-4
MLGOO5C (CL) 8-23
MLGO35C (CL) 8-26
MLGO36C (CL) B-5
MLG105 (RPG) 10-7
MLG310 (RPG) 4-9
MLG311 (RPG) 7-20
MLG315C (CL) 8-18
MLG320 (RPG) 11-2
MLG520 (RPG) 3-2
MLG525 (RPG) 4-23
SETLIBL (CL}) 6-16
using SEU to enter source 5-6
program call menu 8-16
program cycle (RPG)
definition G-10
use (examples) 3-2, 4-23
program flow for
MLG105 (transaction entry) 10-7
MLG310 (batch maintenance) 4-15
MLG320 (interactive maintenance) 11-2
program for displaying a menu B-5, 8-26
program products required 1-6

programmer
development and administrative A-1
use of a work station 5-1
programmer menu
as working display 5-2
considerations 6-20
options, required entries for 5-2, 5-8, 6-17, 6-19
prompting, requesting 5-4
using to
call program 6-20, 7-23
clear transaction file 7-25
create field reference file 6-25
create job description 6-14
create job file 9-3
create library 6-10
create master files 6-30
create program 6-16, 6-21, 8-18
create source files 6-11
create transaction files 6-33
display library list 6-7
display messages 6-23
display submitted jobs 6-23
execute DFU application 7-17, 8-13
execute query application 8-52
replace existing object 6-22
replace library list 6-16
request DFU 7-5, 8-4
request query 8-44
request SDA 8-27
request SEU 5-8
submit batch job 7-24, 8-52
programming considerations for
creating user profiles 8-22
library MLGLIBPGM A-8
MLG105 10-26
MLG110U and MLG311 7-27
MLG230U 8-42
MLG315C 8-20
PROMPT format 11-13
prompting, command 5-4
publication, using (see using this
publication)
PWRDWNSYS (power down system) command,
using 2-12

QBATCH job description 3-9

QBATCH job queue 2-4, 3-9, 7-24
QBATCH subsystem 2-6

QCALLMENU (program call menu) 8-16
QCTL subsystem 2-6

QGPL library (see general purpose library)
QlIDU library 6-2, 6-8, 6-14, 6-16
QINTER subsystem 2-6

QPGMR user profile 2-8

QPRINT output file 2-5, 3-2, 3-3, 3-5, 3-13



QPRINT output queue 2-5, 2-12, 3-2, 3-13
QRPG library 6-2, 6-8, 6-14, 6-16
QRYDTA (query data) command, using 8-52
QSECOFR user profile 2-8
QSPL subsystem 2-6
QSYSOPR user profile 2-8
QSYSPRT device 2-12
QTEMP library (see temporary library)
qualified name 6-3, 6-11
query displays
application creation prompt 8-51
exit application definition menu 8-50
field review prompt 8-47
file review prompt 8-46
output specification prompt 8-46
query create/change menu 8-45
query create prompt 8-45
query definition prompt 8-47, 8-48
query menu 8-44
selection test prompt 8-49
sort specification prompt 8-50
query utility
(see also query displays)
application program MLGS10Q
creating 8-44
executing 8-52
sample output 8-53
definition G-11
use 8-43
queue (see job queue; output queue)
QUSER user profile 2-8

RCVDTAARA (receive data area) command,
using B-7
reader
data base 9-4, 9-6
definition G-11
diskette 3-7, 3-10, 3-11, 4-6, 4-22, 4-27
starting 3-7
use 2-3, 3-7
reading data from
inultiple diskettes 9-2
single diskette 3-7
reading diskettes 3-7
rebuild maintenance
definition G-11
use A-6
record format
ADDTN, DSPLY (display) 11-14
CHANGE, PROMPT (display) 11-13
CONFIRM (display) 10-17
definition G-11
INITIAL (display) 10-16
LASTTRN (display) 10-18
MENU (display) B-4, 8-24

record format (continued)
MLGHDRR (header)
fields, description of 10-2
in MLGENTL 10-6
in MLGHDRP 10-4
MLGMASR (master)
fields, description of 1-2
in MLGMASL 4-26
in MLGMASP 4-7
MLGMSTR (master)
fields, description of 1-2, 6-31
in DFU application MLG230U 8-37
n DFU application MLG315U 8-7
n logical file MLGMSTL 6-34
n logical file MLGMSTL2 8-35
n physical file MLGMSTP 6-31
in query application MLG910Q 8-49
MLGTRNR (transaction)
fields, description of 4-8, 6-34
in DFU application
MLG110U 7-8, 7-10, 7-12
in logical file MLGENTL 10-6
in logical file MLGTRNL 6-36
in physical fle MLGTRNP 6-34
SUBFIL, SUBCTL (display) 10-17
record, batch header 10-2
record, mailing list 1-2
records, transaction (see transaction
records)
recovery considerations
for batch input and batch
maintenance 4-28, 9-7
for interactive input and batch
maintenance
from multiple work stations 10-27
from single work station 7-26
for interactive input and interactive
maintenance 8-54, 11-24
for simple batch input (to print
labels) 3-14
general 2-13
using save/restore 2-13
REF keyword 6-30, 6-34, 10-16, 11-13
reference file, field 6-24, 10-3
references vi
replace library list program
(SETLIBL) 6-16
replacing library list 6-8, 6-16
request data
definition G-11
example (SBMJOB command) B-5
use (SBMJOB command) B-6
requirements, system 1-6
requirements, typical DP application 1-3
RETURN (return) command, using B-2, B-5
review of files and their usage 6-37
RPG program
(see also specifications for RPG
programs)
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RPG program (continued)
calling (executing)
from diskette input 3-11
from work station 7-23
creating
from diskette source 3-6
from work station 7-20
MLG105 (transaction entry}) 10-7
MLG310 (batch maintenance) 4-9
MLG311 (batch maintenance) 7-20
MLG320 (interactive maintenance) 11-2
MLG520 (label printing) 3-2
MLGb525 (mailing list print) 4-23
using SEU to enter source 5-6
RPLLIBL (replace library list) command,
using A-3, 6-9, 6-16
RQSDTA parameter (see request data)
RTNDTA keyword 11-23
rules, naming 1-4
RVKOBJAUT (revoke object authority)
command, using A-3

samples (see examples)
save/restore in recovery 2-13
SBMJOB (submit job) command
examples B-5, B-10
use B-6
screen (see display)
screen design aid (SDA)
definition G-12
use in creating menu 8-27
SDA (see screen design aid)
SDA displays
CL save/create CL program 8-32
initial menu definition 8-28
menu definition 8-28
option menu 8-27
save DDS/create display device
file 8-31
SECOFR password 2-8
select/omit
definition G-12
logical file MLGMASL 4-26
query application MLG310U 8-49
selection criteria 4-2, 4-27
selection test prompt (query) 8-49
sending messages (program call menu) 8-17
series of menus B-1
SETLIBL (set library list} program 6-16
SETOFF keyword B-5, 11-13
SEU (see source entry utility)
SEU displays
edit 5-10, 5-11, 5-15, 6-18, 8-18
exit 5-12, 5-16
member list 5-14
SFL keyword 10-17

SFLCTL keyword 10-17
SFLINZ, SFLPAG, SFLSIZ keyword 10-17
sign off
definition G-12
in interactive job 2-2
sign-on
definition G-12
for production users A-6
in interactive job 2-2
procedure 2-9
to get application-oriented menu 8-25
to get program call menu 8-19
SIGNOFF (sign off) command, using B-5,
8-23, 8-28
SNDRCVF (send receive file) command,
using B-b, 8-26
sort specification prompt (query) 8-50
SOURCE diskette label 3-6, 3-8
source entry utility
adding (creating) source 5-9
changing source 5-13, 6-20
creating files 6-25
creating program 6-16
definition G-12
exiting 5-12
invoking (requesting) 5-9, 6-16, 6-25
uppercase/lowercase 6-27
use (general) 5-7
SOURCE file (in MLG520) 3-9
source files
creating
QCLSRC 6-11
QDDSSRC 6-12
QRPGSRC 6-12
QUDSSRC 6-13
definition G-12
example 5-7
IBM-supplied 5-6
in mailing list application 6-11
source listing
definition G-12
printed from compile 3-10
source member
definition G-12
description 5-7
examples
MLGREFP 6-28
MLG311 7-21
source statements
definition G-13
examples
diskette input 3-6
work station input (SEU) 5-11, 5-15,
6-18, 8-18
source, RPG lll, as input stream 3-6
specifications for RPG programs
(see also RPG program}
MLG105 10-19
MLG310 4-11
MLG311  7-22



specifications for RPG programs (continued)
MLG320 11-15
MLG520 3-2
MLG525 4-23
spooled output file
definition G-13
use 2-5
spooling
definition G-13
inline data files 2-3, 3-6
use (general) 2-3
spooling subsystem (QSPL)
definition G-13
use 2-6
starting CPF  2-10
STRDBRDR (start data base reader) command, using 9-4
STRDKTRDR (start diskette reader) command, using 3-7, 3-
STRPRTWTR (start printer writer) command,
using 2-12, 3-10
STRSBS (start subsystem) command,
using 2-11
SUBCTL (subfile control format) 10-17
SUBFIL {subfile format) 10-17

subfile
definition G-13
use 10-11

submitting batch jobs from menu
application-oriented menu B-3
programmer menu 7-24, 8-52
subroutine 4-16
subsystems
definition G-13
IBM-supplied 2-6
use of 2-7
SYSOPR password 2-8
system failure (see recovery
considerations)
system operator menu
use (general) 2-11
use to
call program (DSKTCPY) 9-4
start diskette reader 3-7
start printer writer 2-12
start subsystem 2-11
system requirements 1-6
system, installing your 2-9

temporary library (QTEMP)

definition G-14

in library list 6-7, 6-14, 6-16
terminal (IBM 5251 display station} 1-6
terminating (powering down) system 2-12
TEXT keyword 6-27, 7-8
time and date, current 2-10

transaction entry program MLG105

transaction file
{(see also field reference file; header
file; master file)

creating

MLGTRNL 6-35
MLGTRNP 6-33
DDS for (see data description

specifica

tions)

in DFU application MLG110U
MLGTRNL 7-3, 7-7
MLGTRNP 7-3, 7-7
overview 7-1
specifying 7-7
in interactive input/batch maintenance
approaches
MLGENTL 10-6
MLGTRNL 7-3,7-7, 7-
MLGTRNP 7-3, 7-7, 7-
overview 7-1, 10-1, 10-25
in RPG program MLG105
overview 10-1
specifying 10-19
in RPG program MLG311
overview 7-2, 7-20
specifying 7-22
review of using 6-37
use (general) 6-33
transaction number 7-12
transaction records (RPG maintenance
program MLG310} 4-8
transaction, definition of G-14

transactions
11-1
type of acco

UDS (see utility definition specification)

from multiple users

unt field 1-2, 4-8

20

10-1

20, 10-5

10-1,

UNIQUE keyword 4-7, 6-32, 10-6
UNLOCK keyword 10-17

update (see

maintenance)

use 03-012

user menu

B-1, 8-22

USER password 2-8

user profile
creating
definition

2-8, 8-21
G-14

for mailing list clerk 8-20
IBM-supplied 2-8
use 2-8
using a work station (for programmer)
using additional mailing list
libraries A-6
using CL program to execute DFU

application
using files

8-17
6-24

5-1

Index

X-17



using menus B-1
(see also application-oriented menu,
program call menu,
programmer menu, system
operator menu)
using this publication
conventions v
defaults, use of 1-7
for more information vi
how to use 1-1
organization v, 1-8
purpose Vv
what you should know vi
using transaction records (see transaction
records)
utilities (see interactive data base
utilities)
utility definition specification (UDS)
definition G-14
use in DFU 7-15

validity check prompt in MLG315U

(DFU) 8-9

variable
CL programs using B-2, B-5, B-9, B-10, 8-26
definition G-14

work station

definition G-14

programmer menu (see programmer menu)

programmer use of 5-1
work station (IBM 5251 display
station) 1-6, 5-1
work station file (see display file)
working display

definition G-14

using programmer menu as 5-2
writer

definition G-14

starting printer 2-12

use 2-3, 3-10

3203 printer, IBM  1-6

3262 printer, IBM  1-6

5211 printer, IBM  1-6

5251 display station, IBM 1-6

5280 distributed data system, IBM 1-6, 3-6
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