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Chapter 1: About this Tutorial

This tutorial provides a navigational guide to the new CA 2E user. It will guide you
through the steps required to develop an application using CA 2E. After completing this
tutorial, you will have designed a CA 2E working application. The tutorial includes all of
the basic facilities of CA 2E as well as some advanced features.

This section contains the following topics:

Introduction (see page 19)

Related Information (see page 20)

CA 2E and the Application Development Life Cycle (see page 22)
Prerequisites for Using CA 2E (see page 23)

Introduction

This chapter describes the organization of the tutorial, sources for additional
information about CA 2E, conventions used in the tutorial, the application development
life cycle, guidelines for getting started with the tutorial, and a glossary of terms
introduced in the tutorial.

Note: Be sure to read this chapter before beginning the tutorial.

The following sections summarize each chapter of the tutorial.

Chapter 2 Defining Requirements

Determines the business requirements of the application to be developed. Describes
how to determine the data required from the business requirements. Applies the rules
of normalization and generalization to the list of data elements to develop an entity
relationship diagram.

Chapter 3 Data Modeling

Describes how to translate the entity relationship diagram into a CA 2E data model
diagram. Describes how to enter files and field details, field validation, and default
access paths created by CA 2E. Introduces involution. Describes how to create alternate
access paths that use selection criteria and how to join files together.
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Related Information

Chapter 4 Designing Functions

Introduces CA 2E functions (Edit File, Select Record) and how to design these in CA 2E.

Chapter 5 Generating, Compiling, and Executing

Describes how to generate source to implement the access paths and functions created
in the first four chapters and how to compile the source to produce executable i OS
objects - files and programs.

Chapter 6 Maintaining Your Application
Presents tools to help you maintain a CA 2E generated application, including
prototyping, working with model object lists, and creating function versions.

Chapter 7 Advanced Functions

Describes the use of the Edit Transaction function using the Span access path.

Chapter 8 Report Functions

Describes how to produce a basic report program from the CA 2E design model.

Related Information

This module provides only the information about CA 2E that is necessary to complete
the Tutorial. Additional information can be found in the following list of CA 2E manuals.

Note: CA 2E panels provide extensive online help; simply press the Help key on your

keyboard to display more information for the current panel. Be sure to use this facility
as you do the tutorial.

Getting Started

This module describes the libraries that make up CA 2E and the development
environment. This module also outlines the installation and upgrade process.
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Related Information

Defining a Data Model

This module provides instructions on using CA 2E to design and maintain a data model.

Building Access Paths

This module provides instruction on how to build, modify, delete and document access
paths and how to create arrays.

Building Applications

This module provides instructions on building functions in CA 2E. The module tells you
how to set up system default values, build functions, edit device designs and action
diagrams, and how to generate and compile functions.

Generating and Implementing Applications
This module describes model objects, model object lists, and impact analysis and

provides instructions and recommendations to successfully generate, compile and
implement a CA 2E application.

Chapter 1: About this Tutorial 21



CA 2E and the Application Development Life Cycle

CA 2E and the Application Development Life Cycle

CA 2E supports the use of a top down, structured, data-driven application development
life cycle. The application development life cycle is illustrated in the following diagram.

The Application Development Life Cycle

1
Requirements <

Generating
Compiling

The application development life cycle provides direction during the design and
generation of a CA 2E application. This tutorial provides instructions to complete each of
the stages listed in the diagram.

1.
2.

o v M~ w

Determine the application requirements.

Describe data in the form of a CA 2E data model. The data model is the basis for
everything designed within CA 2E.

Design the functions that will operate on your data.
Prototype your functions to test your design.
Return to your design model to specify additional functionality.

Generate and compile your application.

22 Tutorial



Prerequisites for Using CA 2E

Prerequisites for Using CA 2E

Before starting this tutorial, make sure the following conditions are satisfied:

Installation

CA 2E must be installed on your IBM i. This manual assumes that installation has
been successfully completed. If not, please refer to the Installation Guide for
additional details.

Authorization

You must be signed on an IBM i with a user profile that is authorized to use CA 2E.
You must also be authorized to carry out programming operations such as creating
files and RPG or COBOL programs. If you do not have the required profile or
authorizations, consult your security officer. Refer to the Installation Guide for
more details. To begin, you will require access to either the Command entry
(QCMD), the Programmer’s menu (QPGMMENU), or the CA 2E Main menu.

Library List

Your library list must include certain libraries before you can create a CA 2E design
model; for example, the CA 2E and Toolkit product libraries. Refer to the worksheet
that was filled out when CA 2E was installed at your company for a list of the
required libraries. The worksheet is in the Installation Guide. You can add any
missing libraries using the i OS Add Library List Entry (ADDLIBLE) command. For
example,

ADDLIBLE Y2SY
ADDLIBLE Y1SY

Creating a CA 2E Design Model

You must have a CA 2E design model library in which to store your CA 2E design
model. If you do not already have a design model you may create a new one using
the CA 2E Create Model Library (YCRTMDLLIB) command as follows:

YCRTMDLLIB MDLLIB(MYMDL) OBJPFX(MY)+
SYSTEXT(‘My Model’) DSNSTD(*CUATEXT)

This command allows you to create your model interactively. You can also do this as
a batch process. In this example the design standard, *CUATEXT, has been specified
so that all functions that include interactive panel displays will be presented with
either Action Bars or Windows. The normal default for the design standard is
*CUAENTRY.

Note: If someone else creates your model, be sure they read the above paragraph
and set the DSNSTD parameter to *CUATEXT; otherwise, the tutorial will not work

properly.

The message "Model library MYMDL created" should appear following successful
completion of the command. The use of this command is only necessary when you
are creating a new CA 2E design model. The next topic discusses how to access an
existing CA 2E design model.
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The YCRTMDLLIB command also creates a library to contain the source and
application objects that you will generate from your CA 2E design model. The name
of this library is given by the GENLIB parameter, which in this case defaults to the
name MYGEN. Furthermore it creates a Toolkit Library list with the same name as
the CA 2E design model library.

m  Entering the CA 2E Design Model

To enter CA 2E, type the Start CA 2E (YSTRY2) command, specifying the name of
your CA 2E design model as the LIBLST parameter from any i OS Command Entry
line:

YSTRY2 MYMDL

Type the command as shown.

MEIN Z2E Main Menu

Syzrem: 2EDIM 1
Select one of the following

User tasks

Office tasks

General zystem tasks

Files, libraries, and folders
FProgramming

Communications

Define or change the system
Problem handling

Diszplay a menu

. Information Assistant options
. PC Support tasks

PN T BRI VY

=
=

Q8. Sign off

Selection or command
===> ystry? myndlfl

Fi=Exit F4=PTompt Fo=Retrieve Fiz=Cancel Fl3=Information Assistant
FZ3=%Set initial menu
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Prerequisites for Using CA 2E

Press Enter.

The CA 2E Main menu appears. The first panel of the CA 2E Main Menu provides a
set of Design Model options and access to CA 2E commands grouped according to

function.

Type 1 in the command entry line as shown to display the CA 2E Designer (*DSNR)

Menu.

MATM
Level .

Commands

=== 1

1
Select one of the following

Design Hodel

Selection or command

2E Main Menu
System: ZEDVL
. Display Dezigner (=*DSHR) menu
. Display Programmer [(*PGMRI menu

. Dizplay Uzer («USER) menu

. Work with Model Object Lists
. Change to work with another model

[ alpar] [N N

5@. ZE commands in alphabetical order

51. Commands to et up or alter a model
52. Commands to copy a model
53. Commands to create an application
54, Commands to document a model
Horte...

F3=Exit F&=Mezsages F9=Prev. request F1l8=Cmd Entry Fl4=Submitted jobs

Press Enter.

The first panel of the CA 2E Designer (*DSNR) Menu displays. This menu provides a
list of tasks available to users with *DSNR authority. Type 1 in the command entry
line as shown to enter your CA 2E design model for editing.

D=NR
Level .

Enter Hodel

enter wWith

Selection or
===3 L.

Select one of the following

Open Access:

Z2E Designer [(#DSMR1 Menu

System: ZEOVM

. Edit Database Relations

. Services Menu

. Edit Default Model Object List

. Edit Session List (changed objects)
. Work with Model Objects

Load model and display command line

. Work with Model Object Lists
. Change to work with another madel

oo [y A S TR R

¥ 18. Change Open Access Model Value
*HO 11. Edit Database Relations
1z. Services Menu
Hote...
comnmand

F3=Major menu

Fe=Meszages Fa=Prew. request Fle=Cammand entry F2d4=More
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Prerequisites for Using CA 2E

Press Enter.

Your CA 2E design model will now be loaded. A CA 2E window with the message

Starting CA 2E Session appears. The load process may take several seconds.

When it is finished the Edit Database Relations panel will appear.

EDIT DATABASE RELATIODHS Hy Hodel
=> Rel 1ul:

i_ Tup Object Relation Seg Twvp Referenced object

Sini=%elect FZz3=More
F9=Add-Change FZd4=Hore

Zinl=Details F=Functions Einl=Entries
F3=Exit F5=Reload Fe=HiderShow F?=Fields

Bottom
options
kevs
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Prerequisites for Using CA 2E

In general, you can begin working with your model at this point. However, if this is
the first time you entered your tutorial model, read and complete the following
instructions before continuing.

m  Other Methods of Entering Your Design Model
Following are two alternative methods of entering your design model.

m  Go directly to the CA 2E Designer (*DSNR) Menu using the Menu parameter on
the Start CA 2E (YSTRY2) command from any i OS Command Entry line as
follows:

YSTRY2 MYMDL MENU(DSNR) Bypass the Designer (*DSNR) Menu and directly enter
your model for editing using the Toolkit Change Library List (YCHGLIBL) command and
the Edit Model (YEDTMDL) command from any i OS Command Entry line.

YCHGLIBL MYMDL

YEDTMDL

The Y2 command is a short form of the YEDTMDL command.
YCHGLIBL MYMDL

Y2
m  Leaving the CA 2E Design Model

It is unlikely that you will complete the tutorial in a single session. If at any time you
want to leave your CA 2E design model, you can do so by pressing F3 repeatedly
until you return to the Edit Database Relations panel

At that point, press F3 again to display the Exit menu. Press F3 now for practice.

Exit Database Relations
Select one of the following:
1. Exit without Teswnchronizing
2. Exit and rezvnchronisze data model
3. Return to editing
Option: 1]

Flz=Cancel
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Prerequisites for Using CA 2E

Normally when you exit your design model, you will accept the default option and
press Enter. However, if you plan to continue with the tutorial, type 3 instead of
accepting the default to continue your editing session and press Enter. This returns
you to the Edit Database Relations panel.

Setting Your Model Profile to Log Changes to Your Model

Your model profile establishes the basic working environment for your interactive
session. CA 2E automatically creates a model profile for each user that is granted
access to a model. Before beginning work on your CA 2E model, you need to check,
and possibly override, the default settings in your model profile.

Note: You need to do this step before you enter any information for your tutorial
design model and you only need to do it once.

This process assumes that the Edit Database Relations panel is displayed on your
screen. If not, re-enter your model as explained previously using the Start CA 2E
(YSTRY2) command.

Accessing the Display Services Menu

One way to access your model profile is by using the Display Services Menu. This
menu is an important CA 2E tool that gives you access to many CA 2E support
functions while you are working on a model. From the Edit Database Relations
panel, press F17 to access the Display Services Menu This function key is available
from many CA 2E panels.

From the Display Services Menu, type 11 in the Option field to Edit your model
profile.

DISPLAY SERVICES HEHU Hy model

Submit model create request [(YSEMMOLCRT
Convert model data menu
. Job list menu

GeneTation

(RS

Documentation 6. Documerntation menu
7. Convert model panel designs (YCWTHDOLPHLI
Hodel 8. Dizplay all access paths
9. Dizplay all functions
18. Display model walues [(YDSPHDLYAL)
11. Edit model profile (YEDTHMDLPRF)
12, Motk with model lists (YWRKMDLLST)
13. Edit model list (YEDTMODLLST *SESSI0M)
14 Impact analwsis menu

Change Conmtrol 21. Go to ZECHM menu
Option: 11 (press F4 to prompt commands)

F3=Exit Fo6=Hessages FB8=Submitted jobs F9=Cowmand line F1B=Display job log

28 Tutorial



Prerequisites for Using CA 2E

Editing Your Model Profile
Press Enter to display the first screen of the Edit Model Profile panel.

The model profile lets you define defaults for various processes and file
specifications for an interactive session. Notice that the default value for the
Session list field is your user profile name. Also, check that the value of the Log
changed objects field is Y. If it is not, type Y.

Edit Hodel Profile

Model profile . . . 1 JAR

Model . . . . . . 1 MyMOL
Session list . . . . . o .. JAR Name, =MILWAL
Log changed objects . . . . . ¥ ¥=Yesz, MH=Ho
Component change processing . H ¥=Yez, H=Ho
Uiew only . . . . . . . . . . H Y=Yesz, H=Ho
Model list for commands . . . JAR Hame, *USER
User option file . . . . . . QAUCOPT Mame, QAUOOPT

Library name . . . . . . . #LIBL Hame, #LIBL
User option memoer . . . . . QARUOOFPT Mame, *FILE
Full =creen mode . . . . . . H Y=vYes, M=MNo

Mare. ..

F3=Exit F3=Refresh Fl1Zz=Cancel
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Prerequisites for Using CA 2E

Press Enter.
Press F3 to return to the Display Services Menu.
Understanding a Session List

The basic components of a CA 2E model are called model objects. CA 2E provides a
model object list tool that lets you manipulate logical groups of model objects. One
example of a model object list is the session list. When the Log changed objects field
in your model profile is Y, CA 2E automatically keeps track of each change you make
to your CA 2E model and adds the changed model object to your session list. The
session list is cumulative and therefore it persists across your interactive sessions.

Notice the Edit model list (YEDTMDLLST *SESSION), option on the Display Services
Menu. You can use this option at any time to view and work with the contents of
your session list; in other words, you can use this option to view the model objects
you changed in your CA 2E model.

You will use the session list again later in the Maintaining Your Application chapter
of this tutorial.

Exiting the Display Services Menu

When you finish using the tasks on the Display Services Menu, exit by pressing F3 to
return to the Edit Database Relations panel.

Deleting User-defined Data from your CA 2E Design Model

This step applies only if you wish to delete the data you entered from your CA 2E
design model. To do so use the CA 2E Clear Model (YCLRMDL) command as follows:

YCLRMDL MDLLIB(MYMDL) GENLIB(*GENLIB)

If you run this command, your CA 2E design model will still exist, but everything you
have added to the design model will be deleted.
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Chapter 2: Defining Requirements

This chapter gives the business requirements and describes the data and functions
required to support the Horse Racing application.

This section contains the following topics:

Introduction to Defining Requirements (see page 31)

Introduction to Defining Requirements

This tutorial demonstrates how to use CA 2E to address all phases of the life cycle in the
development and maintenance of a horse race application. A sample horse racing form

is illustrated below.

1

2
3
4

NEWMARKET

1:30 NEWMARKET STEEPLECHASE
Going: Heavy 2m 5f
Prize of $6000 for five year olds and older that have never won a race
Weight: 135 Ibs

500-02
3523/2
2313/0F
3211-03
000-02
40-0

6/3P

Seven runners
Last year: Gorky Park, 5-11-7, C F Swan, 5-1 (B Hughes) , 11 ran

11Aug 1995

Age Lbs

FAITHFUL DOBBIN (11) (Mrs. Monica Hackett)

W Harney 7 130 —C F Swan
PEGASUS (16) (D V Wakefield)

Gerard Stack 6 130 —H Rogers
LEFT BANK (3) (Mrs. S Lait)

Noele Meade 7 130 —D H O’Connor
BONFIRE (Mr. A Mishie)

A Mishie 7 132 —P D Hickey
COOPER TRIP (Mrs. W E Fletcher)

W E Fletcher 6 134 —E F Hutton
LARKSPUR LANDING (Ms Greenbaum)

A C Smith 6 128 —C J Reynolds
BLUSWAD SHUZ (E A Presley)
P Presley 7 135 —A A Memphis

Requirements Definition

Initial requirements for the application illustrated in this tutorial include the form from
the preceding page. Management requires a system that tracks the horses and jockeys
entered in races. In addition, they want to track the parentage and racing results of each
horse and require certain reports.
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Introduction to Defining Requirements

Business Requirements

After analysis of the form and further discussion with management, it is determined
that the application requires the following:

m  The business objects or entities: Course, Horse, Jockey, and Race. These will
become files.

m  Arecord of the Dam (mother) for each horse to ensure that it is female and older
than the horse.

m  Arecord of the Sire (father) for each horse to ensure that it is male and older than
the horse.

m  Arecord of horses entered in each race.
m  The following two reports:
m Alist of all horses including a count and total value

m Alist of the races each horse has entered
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Introduction to Defining Requirements

Data Requirements

Having identified the business requirements, it is necessary to examine them and
determine the data needed to meet the requirements.

Analyze the form carefully to make a list of all the data needed to create the form. Do
not be concerned about defining the data as a grouping of data (entity/file) or a
property of the group (attribute/field). Some examples are shown here:

= Jockey

®  Horse name

m  Horse code

®m  Entry number

m  Finishing position

m  Race name

m  Race distance

m  Courses

m  Course name

®m  Racetime

®m  Going conditions

®  Prize money

®m  Race date

m  Dam (Horse’s mother)
m  Sire (Horse’s father)

®m  Horse’s date of birth
Having specified the requirements of this application, you can now begin to build the CA

2E data model. This data model will serve as the foundation for the application design in
CA 2E. The data modeling process is illustrated in the Data Modeling chapter.
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Chapter 3: Data Modeling

Data Model

This chapter introduces the following topics:

Data Model

CA 2E Relations

Field Details and Conditions
Extending Relations

Virtual Fields

Access Paths

This section contains the following topics:

Data Model (see page 35)
Field Details and Conditions (see page 58)

Extending Relations (see page 68)

Virtual Fields (see page 76)
CA 2E Access Paths (see page 88)

In this topic you will build the CA 2E data model that supports the requirements of the
horse race application.

New terms introduced:

Entity

Relationship

Entity Relationship Diagram
Attribute

Unique Identifier

Primary key

Foreign key

Normalization
Generalization

CA 2E Relation

CA 2E Data Model Diagram
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Data Model

Objectives

Use an Entity Relationship Diagram (ERD) to design the horse race application data
model. Normalize and generalize the entities to refine the ERD. Translate the ERD into
CA 2E relations. The following steps explain how to achieve these objectives.

Identify Application Entities

The first step in entity relationship modeling is to identify the entities (files) that are
present in your application using the data elements you identified during your
requirements analysis. An entity is a thing or object of significance for which you need to
gather and store information.

Each entity must be uniquely identifiable. This means that each instance (occurrence) of
an entity must be separate and distinctly identifiable from all other instances of that
entity. For example, for the entity, Horse, each individual horse (instance) must be
uniquely identifiable in the data model.

Each entity can be represented in a diagram by a box containing the name of the entity.
The name is in singular and shown in all uppercase letters. This tutorial includes the
following entities:

COURSE RACE

JOCKEY

| DAM

SIRE |
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Data Model

Identify Business Relationships Between Entities

The second step in entity relationship modeling is to identify the business relationships
that exist between the entities. A business relationship (or relationship for short) is a
named, significant association between two entities.

The relationships present in the CA 2E data model at this point can be represented as
shown.

COURSE

Location of

Occurs at

Includes

RACE P{

Includes

Competes in

JOCKEY

<]
Competes in HORSE
Offspring <> Offspring
of of
Parent Parent
of of
DAM SIRE

Identify Attributes and Unique Identifiers for the Entities

The third step of entity relationship modeling involves the following:

Identifying the attributes (fields) that belong to each entity

Selecting the attributes that serve as a unique identifier for each entity

This unique identifier is also known as the primary key for the entity.

Normalizing the entities

Generalizing the entities

The following sections discuss each of these in more detail.
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Data Model

Identify the Attributes for Each Entity

An attribute is any detail that serves to qualify, identify, classify, quantify, or express the
state of an entity. An attribute can also be any description of a thing of significance. The
attributes must describe the entity against which they are shown.

Reviewing the data elements you identified during requirements analysis, and taking
into consideration the entities you have already identified, it is possible to identify the
attributes. List the attributes beside the appropriate entity as in the following table:

Entity Attribute

COURSE Course code
Course name

HORSE Horse code
Horse name

Horse gender
Date of birth

JOCKEY Jockey code
Jockey name
Jockey gender

SIRE Sire code
Sire name
Sire Date of birth

DAM Dam code
Dam name
Dam Date of birth

RACE Course code
Course name
Race date
Race time
Race name
Going conditions
Distance
Prize money
Horse code
Horse name
Horse gender
Date of birth
Jockey code
Jockey name
Finishing position
Handicap
Entry status
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Data Model

Select Each Entity’s U

nique Identifier

Each entity must be uniquely identifiable so that each instance of the entity is separate

and
also

distinctly recognizable from all other instances of that entity. The unique identifier,
known as the primary key, can be any of the following:

An attribute
A combination of attributes
A combination of relationships

A combination of attributes and relationships

A primary key should consist of the fewest number of attributes necessary to make
every instance of the entity unique. Review the attributes of each entity and select the
primary key for each entity. Primary keys are identified in the following table:

Entity Attribute Primary Key

COURSE Course code Course code
Course name

HORSE Horse code Horse code
Horse name

Horse gender
Date of birth

JOCKEY Jockey code Jockey code

Jockey name
Jockey gender

SIRE Sire code Sire code
Sire name
Sire Date of birth

DAM Dam code Dam code

Dam name
Dam Date of birth
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Data Model

RACE

Course code

Course name

Race date
Race time
Race name

Going conditions

Distance
Prize money
Horse code
Horse name

Horse gender

Date of birth
Jockey code
Jockey name

Finishing position

Handicap
Entry status

Course code
Race date
Race time

Identify Foreign Keys

Note that the RACE entity contains the primary keys of the HORSE (Horse code) and
JOCKEY (Jockey code) entities. The Horse code and Jockey code are needed as attributes
in the RACE entity to identify the horses and jockeys that competed in each race.
However, neither the Horse code nor the Jockey code are needed to identify the RACE
entity; in other words, neither Horse code nor Jockey code are primary keys of RACE.
Such non-key attributes of an entity that are primary keys of another entity are known
as foreign keys. In the following table, foreign keys are identified.

Entity

Attribute

Primary Key

Foreign Key

COURSE

Course code
Course name

Course code

N/A

HORSE

Horse code
Horse name
Horse gender
Date of birth

Horse code

N/A

JOCKEY

Jockey code
Jockey name
Jockey gender

Jockey code

N/A

SIRE

Sire code
Sire name
Sire Date of birth

Sire code

N/A

DAM

Dam code
Dam name
Dam Date of birth

Dam code

N/A
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RACE Course code Course code Horse code
Course name Race date Jockey code
Race date Race time
Race time
Race name
Going conditions
Distance
Prize money
Horse code
Horse name
Horse gender
Date of birth
Jockey code
Jockey name
Finishing position
Handicap
Entry status

Normalize the Entities

Normalization of data is a procedure that ensures that a data model conforms to some
useful standards.

For data and entity relationship models, the following standards have been defined to
minimize duplication of data, to provide the flexibility necessary to support different
functional requirements, and to enable the data model to be mapped onto a relational
database design effectively.

m  Eliminate repeating data groups
m  Eliminate partial key dependencies
®m  Eliminate non-key dependencies (attributes that depend upon another non-key

attribute in the entity)

Although the steps are listed and briefly discussed here, you may wish to consult
additional sources for a more detailed description.

Applying these steps causes the entities and attributes to be redefined as follows:

Entity Attribute Primary Key Foreign Key

COURSE Course code Course code N/A
Course name
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HORSE

Horse code
Horse name
Horse gender
Date of birth

Horse code

N/A

JOCKEY

Jockey code
Jockey name
Jockey gender

Jockey code

N/A

SIRE

Sire code
Sire name

Sire Date of birth

Sire code

N/A

DAM

Dam code
Dam name

Dam Date of birth

Dam code

N/A

RACE

Course code
Race date
Race time
Race name

Going conditions

Distance
Prize money

Course code
Race date
Race time

N/A

RACE ENTRY

Course code
Race date
Race time
Entry number
Horse code
Jockey code

Finishing position

Handicap
Entry status

Course code
Race date
Entry number

Horse code
Jockey code
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This process has resulted in the creation of another entity named RACE ENTRY. Now our
Entity Relationship Diagram looks like this. Note that K indicates a key attribute and A
indicates a foreign key (non-key attribute).

COURSE
K Gourse code
Location of
Occurs at
Composed of| RACE ENTRY

K C cod
RACE , K Race dam " Includes | HORSE
K Course code [T K Race time Tl K Horse code
K Race date K Entry number Competes in
K Race time A Horse code

Composes| 1 Jockey code Oﬁsgfring Oﬁspfﬁng
of
|nc|ud§ Parent Parent
_l_Compeias in of of

JOCKEY DAM SIRE
K Jockey code K Dam code K Sire code

Chapter 3: Data Modeling 43



Data Model

Generalize the Entities

At this point, there is another source of redundant data, namely, the HORSE, DAM, and
SIRE entities. A horse could appear in two of these three entities since a horse could

both compete in races and also be a Dam or Sire. This situation can be resolved by
combining these three entities into just one: HORSE. This process is called entity

generalization.

The entity relationship diagram now looks like this:

K Cou

COURSE

rse code

Location of

Occurs at

Composed of

RACE
K Cou
K Ragc
K Rac

rse code
e date
e time

Composes

RACE ENTRY
K Course code
K Race date

K Race time

K Entry number
A Horse code
A Jockey cods

Includes

B>0—H

Competes in|

HORSE
K Horse code

Includes ¥

_l_ Competes in

JOCKEY
K Jockey code

Is Dam
To
Has a Dam

Is Sire To
Has a Sire
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CA 2E Data Model Diagram

The relationships that are identified in the entity relationship diagram can be translated
to CA 2E relations. There are eight different CA 2E relations, four of which are commonly
required. The purpose of the basic relations will be explained in the course of this
tutorial, and more details may be obtained from the CA 2E manuals. The CA 2E Data
Model Diagram for this horse race application looks like this:

COURSE
K Course code

Owned by
RACE ENTRY
K Course code Refers t
RACE | K Race date ﬂF HORSE
K Course code |1 K Race time K Horse code
K Race date K Entry number
K Race time A Horse code
Owned A Jockey code
by
Refers to ¥
_I_ Refers to
for Dam
JOCKEY
K Jockey code Refars to

Having identified the entities (files), attributes (fields), and relationships (relations), we
are ready to specify and define them within the data model. This process is illustrated in
the following topics.
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CA 2E Relations

In this topic you will enter simple relations, define new CA 2E objects for use in the
relations, and display the CA 2E entries arising from the relations.
New terms introduced:

m  CA 2E relation

®m  Has relation

m  Known by relation

m  Owned by relation

m  Refers to relation

m  CA 2E model object

m  File, file attribute

m  Field, field attribute (data type)

m  File entry

New panels are introduced:
m  Edit Database Relations
m  Define Objects

m  Edit File Entries

Objectives

You will specify relations to define the HORSE, COURSE, JOCKEY, RACE, and RACE ENTRY
entities.
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Overview of CA 2E Relations

The first step in using CA 2E is to define your basic data model. Do this by typing a
number of relation statements to define the entities in your data model.

Relation statements have the form:
Object + Relation + Object
where:

Object is a CA 2E model object. Model objects are used to represent real world entities,
such as COURSE, HORSE, or RACE. There are several different types of CA 2E model
objects. Initially we need only consider two types: fields (items of data) and files. In
general, the entities we identified will become files and the attributes we identified will
become fields.

Relation is a CA 2E relation type. The CA 2E relations establish the relationships between
fields and files, and files and other files.

The Edit Database Relations Panel

When you enter your data model, the first panel you see is the Edit Database Relations
panel. This panel is the top-level panel in CA 2E.

Note: If you have not already entered your model you can do so now by entering the
following command on any i OS Command Entry line.

YSTRY2 MYMDL

Using the Edit Database Relations panel, you may enter relation statements that declare
the entities in your data model. The panel has three main columns in which the relations
are entered. These columns are labeled Object, Relation, and Referenced object.

EDIT DATABASE RELATIOHS My Hodel
= Rel 1wli
i_ Tvp 0Object Relation 529 Typ Referenced object

Bot tom
Zinl=Details F=Functions Einl=Entries Sin)l=%elect FZ23=More oplions
F3=Exit F3=Reload Fé=Hide-Show F?7=Fields F9=Add-Change FZ4=Hore kevs
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Note: The Subfile selector column on the left lets you enter line selection options. The
line of input-capable fields along the top of the panel lets you select which model
objects within your CA 2E design model to display. Both will be explained later in this
tutorial.

Entering Relation Statements

Working top down, define the most basic entities in your data model: COURSE and
RACE.
To do this you will use three different CA 2E relations:
Known by

Declares a field that is part of the primary key that uniquely identifies a file
Has

Declares a non-key field (attribute) on a file
Owned by

Specifies a relationship between two files; the primary key of the owning file

becomes part of the primary key of the owned file

For example, in the tutorial model, RACE is Owned by COURSE. COURSE is uniquely

identified by a Course code. Since RACE is Owned by COURSE, each RACE is uniquely
identified by a combination of the COURSE at which it is run, a date, and a time. As a
result, the primary key for RACE consists of Course code, Race Date, and Race Time.

Type in relations as shown and use the Tab key or the Field Exit key to advance to the
next field or line.

EDIT DATABASE RELATIOHS Hy Hodel

= Rel 1wl:

T Tup Object Relation Seq Tup Referenced object
Courge Known by _ Courge code
Coursge Hasg - Coursze name
Race Owned by - Courze
FETHFFEAREEA TR EEAEEREFTES Known by _ Race date
FETFIRIIEIRFEREEREEREEEEE Known by _ Race time
EIRFEEEIARI RIS ERT R Hae Race name

Going conditiong

Digtance

EEXEERFEERE R EER LR R RREE R RE NN N R

Prize moneyll

Bottom
Zinl=Details F=Functions E(nl=Entries SCn)=Select FZ3=Hote optiong
FI=Exit F5=Reload Fa=HideShow F7=Fields F9=Add-Change FZ4=Hote keysz
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Note: Following are two shortcuts for entering relations.

®m  You can use the DUP key (indicated by the string of *s in the above panel) to
reduce the amount of typing. When the cursor is in a field and you press the DUP
key, values from the previous line will be duplicated on the line below when you
press Enter.

®  You only need to type the first letter of a relation; for example, you can type Kor O
in place of Known by or Owned by, respectively.

Press Enter after entering all the relations shown.

Validation of Relation Statements

After pressing Enter, the relation statements you have entered are redisplayed, with any
use of the DUP key resolved. All new objects, for example, files and fields, are
highlighted in reverse image to indicate that you have not yet defined them. An error
message for the first undefined item "Course’ type FIL not found" is displayed at the
bottom of the panel.

EDIT DATABASE RELATIOHS Hy nodel

= Rel lwl: _

7 Typ Object Relation Seq Typ Referenced object
FIL known by 0 code
FIL Has -

FIL Owned by o
FIL known by

FIL knoyn by

FIL Has

FIL Has

FIL Has

FIL

Bottom
Zin)zDetails F=Functions Eln)=Entries S{n)=Select F23=More options
F3=Exit F5%=Reload Feé=Hide-Shey F7=Fields F9=Add-Change F24=Mate keys
‘Course’ type FIL not found.
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Defining Objects

You will use the F10 key to define the objects you just entered. First, press F24 to display

more function keys.

EDIT DATABASE RELATIOHS
=

?
L

Ky model
Rel 1vl:

Relation Seq

Knoyn by _

Has

Owned by _
Known by _
Knoyn by _

Has
Has
Has
Has

Typ

FLD
FLO
FIL
FLD
FLD
FLD
FLO
FLD
FLD

Referenced object
Course code

ZinlzDetails
FlA=Define object

F=Functions E(n)zEniries

FL?=Setvices

Sinl=Select

Botton
FZ3zHore options
F24=Hote keys

Press F10 to display the Define Objects panel where you will enter the details needed to

define the objects.

The Define Objects panel shows each of the new objects you entered on the Edit

Database Relations panel.

Hy model

Object Referenced

attr  field

DEFIHE OBJECTS
Object Object
type  name
FIL  Bourse
FLD Course cede
FLD Course name
FIL Race
FLD  Race time
FLD Race date
FLD  Race name
FLD  Going conditions
FLD Distance
FLD Prize momey
F3=Exit
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Based on the relation statements you entered, each new object is automatically
assigned one of the following types:

m  FIL (for files)
m  FLD (for fields)

In addition, fields are assigned a usage as follows:
m  CDE (key fields)
m  ATR (non-key fields)
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Specifying Object Attributes

Using the Define Objects panel, you must specify an object attribute for each new
object. You can view a list of the available object attributes by typing ? in the object
attribute field. Object attributes enable CA 2E to take design defaults.

For files, the object attribute specifies a file type, which will be one of the following
in this tutorial:

m  Reference file (REF) for relatively static master files
m  Capture file (CPT) for transaction files
In the example, COURSE and RACE are Reference (REF) files.

For fields, the object attribute specifies a data type. (Another term for data type is
field type.) For example, Course code is of type CDE, and Course name is of type
TXT.

The data type causes CA 2E to automatically assign default characteristics to a field;
for example, length and display format. You can override these defaults later.

In this tutorial you will use the following data types:
CDE—Alphanumeric code field
TXT—Descriptive text

VAL—Monetary value

DT#—I1SO date
TM#—ISO time
STS—Status

QTY—CQuantity
NBR—Pure numeric field value

Type the object attributes as shown. Use the Tab key or Field Exit key to advance to
another field or line.

DEFIHE OBJECTS Hy model

dbject Object Object Referenced Field Edit
LVpe name attr field usage field
FIL Courze REF _ _
FLD Course code CDE CDE
FLD Course name T=T ATR

FIL Race

LD Race date
FLD Race time
FLD Race name
LD Going conditiong
LD Distance

LD Prize money

Ex
P
a

=
=
L
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=
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=
4
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Press Enter when you have typed all object attributes.

If all the object attributes you specified were valid,CA 2E automatically exits the
Define Objects panel and returns to the Edit Database Relations panel.

File Entries

CA 2E automatically resolves each relation you entered on the Edit Database Relations
panel into one or more file entries. A file entry indicates the presence of a field on a file.
In other words, each CA 2E relation causes one or more fields to be created on a file.
Some examples are:

m  The Known by relation causes a key field to be created on the named file

m  The Has relation causes an attribute to be created on the named file

m  The Owned by relation causes one or more key fields to be created on the owned

file.

You can view how CA 2E has resolved your relations by displaying the entries for the file.

File Entries for COURSE

You can view the entries on the COURSE file using the Edit File Entries panel. From the
Edit Database Relations panel, type E next to any of the relations for the COURSE file.

EDIT DATABASE RELATIONS Hy model
= Rel lvl: _
¥ Typ Object Relation Seq Typ Referenced object
EN FIL Course Known by ___ FLD Course code
__ FIL Course Has __ FLD Course name
__ FIL Race Owned by ___ FIL Course
__ FIL Race Known by _ FLD Race date
__ FIL Race Known by ___ FLD Race time
__ FIL Race Has _ FLD Race name
__ FIL Race Has _ FLD Going conditions
__ FIL Race Has _ FLD Distance
_ FIL Race Has __ FLD Prize money
Bottom
Ziny=Details F=Functions E(n)=Entries S(n)=Select F23=More options
FiB=Define object F17=Services F24=Hore Leys
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Press Enter to display the Edit File Entries panel. This panel shows the file entries CA 2E
automatically created for the COURSE file based on the relations you entered for the

file.
EDIT FILE EHTRIES Hy model
File . . . . . _ : Course
T Field Type Ocr Et Ksq GEM name  Length  Renamed
0 Coutse code CDE K 1 ABCO [
_ Course name T 1] ABTX 25

SEL: Z-Details, R-Replace field, U-Usage, M-Happed field parameters, L-Locks.
F3=Exit

For each file entry, this panel displays the field names, the field type, whether the field
is a key field (K) or an attribute (A), the CA 2E generated implementation name, and the
field length. Note that CA 2E assigned the implementation name and default length
based on the data type you specified; for example, for fields of type CDE,CA 2E assigns a
4-character implementation name ending in CD and a default length of 6.

Note: You cannot update fields on this panel.

Press F3 to return to the Edit Database Relations panel.

File Entries for RACE

You can examine the entries in the RACE file as you did for the COURSE file. From the
Edit Database Relations panel, type E against the RACE file.

EDIT DATABASE RELATIOHS Hy model
= Rel vl _
7 Typ Object Relation Seq Typ Referenced object
_ FIL Course known by __ FLD Course code
__ FIL Course Has _ FLD Course name
EN FIL Race Owned by __ FIL Course
__ FIL Race known by __ FLD Race date
__ FIL Race known by __ FLD Race time
__ FIL Race Has ___ FLD Race name
__ FIL Race Has __ FLD Going conditions
__ FIL Race Has __ FLD Distance
__ FIL Race Has ___ FLD Prize monep
Botton
2in)=0etails F=Functions E(n)=Entries Si(n)=Select FZ3=More options
FlB=Define object F17=Services FZ4=Hote keys
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Press Enter to display file entries for the RACE file.

EDIT FILE ENTRIES Hy model
File - . . . . . Race

T Field Tupe Ocr Et ksg GEM name  Length  Renamed
B Course code CDE K 1 ABCD 6

_ Race date oT# K Z ABDZ 18

_ Race tiwme i K 3 ABTZ B

_ Race name TXT A ACTX 25

_ Going conditions 515 n ABST 1

_ Distance ary 1} Anat 5.0

_ Prize money VAL A AAVA 11.2

SEL: Z-Details, R-Replace field, U-Usage, H-Mapped field parameters, L-Locks.
F3=Exit

The RACE file has three key field entries resulting from the resolution of the Owned by

and Known by relations. The key order is recorded in the Ksq (key sequence) column.
The major key is Course code, since RACE is Owned by COURSE.

Press F3 to return to the Edit Database Relations panel.

Adding More Relations

You may now add other files to the data model.

EDIT DATABASE RELATIOHS Hy model
= Rel 1wl: _
7 Typ Object Relation Seq Typ Referenced object
B FIL Course Known by ___ FLD Course code
__ FIL Course Has __ FLD Course name
__ FIL Race Owned by __ FIL Course
__ FIL Race Known by ___ FLD Race date
__ FIL Race Known by __ FLD Race time
__ FIL Race Has ___ FLD Race name
__ FIL Race Has ___ FLD Going conaitions
__ FIL Race Has ___ FLD Distance
__ FIL Race Has ___ FLD Prize woney
Bottom
Zin)=Details F=Functions E(n)=Entries S(n)=Select F23=Mote options
FlB=Define object F17=Services FZd=Hote keys

Display a new panel by pressing Roll Up.
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Declaring More Files

You can define the RACE ENTRY, HORSE, and JOCKEY files using the Known by, Has, and
Owned by relations as you did for the COURSE and RACE files.

In addition, since RACE ENTRY requires references to the HORSE and JOCKEY files, you
will also use the Refers to relation. The Refers to relation specifies a relationship
between two files. It causes the key entries of the referenced file (HORSE and JOCKEY)
to become foreign keys of the referencing file (RACE ENTRY).

Note that a file may reference another file more than once, as shown later in this

tutorial.

Type the RACE ENTRY, HORSE, and JOCKEY relations.

EDIT DATABASE RELATIOHS Hy model

= Rel Lvl. __ __ __

7 Typ Object Relation Seq Typ Referenced abject
Race Entry Owned by Race
“““““““““““““ Kno¥n by Entry number
X Has Finishing position
] Handica
E Entry Status
iEE Horse
FESFEREIICNERN NN URAEAIE AU FCENENENE Jockey
Horse Knoyn by Horse code

Horse name

Horse gender
Horse value
Date of bitth
Jockey code
Jockey name
Jockey gender|

Known by
Has
EXEFERREXRE EAERRE R RN

Bottom
Z(n)=Details F=Funciiens E(nl=Entries S(nl=Select F23=Hore options
Fl@=Define object F17=Services FZ4=Hote keys

Press F10 to define the new objects.

Defining Objects

The Define Objects panel displays with the object attribute column blank.
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File Attributes

Specify the appropriate object attributes, in order to define the new objects to CA 2E.
This requires the following two additional attributes:

CPT—Database capture file

NBR—Pure numeric field value

Type the object attributes.

DEFIHE DBJECTS Hy model
Object Object Object Referenced Field Edit
TYpe  name attr  field usage field
FIL Race Entrty CPT _
FLD Entry number CDE COE _
FLD Finishing position HER ATR _
FLD  Handicap oty ATR _
FLD  Entry Status STS ATR _
FIL Horse REF _
FIL Jockey REF _
FLD Horse code COE COE _
FLD Horse name TXT ATR _
FLD Horse gender STS5 ATR _
FLD Horse value valL ATR _
FLD Date of birih 0T ATR _
FLD  Jockey code CDE CDE _
FLD Jockey name IXT ATR _
FLD  Jockey gender s1s 1 AR _ +

F3=Exil

Press Enter.
If all the object attributes you specified were valid,CA 2E automatically exits the Define

Objects panel and returns to the Edit Database Relations panel. You have now finished
the top-level definition of your data model.

Deleting Relations

You can delete a relation from the data model by typing D against the relation. Once
deleted, retyping them can reinstate relations.
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Documenting Relations

To obtain a listing of the relations that you have entered, use the Document Model
Relations (YDOCMDLREL) command. First press F17 from the Edit Database Relations
panel to display the Display Services Menu. Then do either of the following.

m  Press F9 to display a command entry line, type the YDOCMDLREL command, and
press Enter

m  Select the Documentation menu option to display a list of documentation
commands and select Document model relations

When you finish, press F3 until you return to the Edit Database Relations panel.

Field Details and Conditions

Objectives

Having entered relations to define your data model, you must now add more detailed
information about the fields. This includes defining simple validation rules and
specifying any required overrides to the defaults CA 2E assigned for field properties; for
example, field length.

This topic describes the field details and how to add field condition information to your
data model.

New terms introduced:

m  Field condition

m VAL condition type
m  LST condition

m  Check condition

m  Selection line

New panels introduced:

m  Edit Field Details

m  Edit Field Conditions

m  Edit Field Condition Details

You will define conditions to specify the allowed values for the Horse gender field.
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Overview of Field Details

Field details specify the properties of a given field, such as length, text, validation, and
implementation name.

Overview of Field Conditions

Field Details

Field conditions define allowed values for fields. Conditions record both the values that
a field may take and the meaning that the values represent.

Conditions can be used in a number of ways. The most common uses of conditions are:
m  Validating the entry of data

m  Specifying selection or omission of data from a logical view of the data

m  Specifying the processing conditions in a program that operates on the data

To obtain the field details for a field, you will select the appropriate relation statement
line on the Edit Database Relations panel and type Z2 against this object. The details of
the referenced object will be displayed. Note that the Subfile selector options, Z1 and Z,
both give details of the first object in the relation.

Field Detail Display for Horse Gender

In this case, the Horse gender field of the HORSE file will be used to illustrate conditions.
Type Z2 against the HORSE Has Horse gender relation.

EDIT DATABASE RELATIOHS Hy model
= Rel Lvl: _
T Typ Object Relation Seq Typ Referenced object
__ FIL Courge Known by __ FLD Course code
__ FIL Course Has __ FLD Course name
__ FIL Horse Known by ___ FLD Horse code
__ FIL Horse Has _ FLD Horse name
g@ FIL Horse Has ___ FLD Horse qender
__ FIL Horse Has __ FLD Horse walue
__ FIL Horse Has _ FLD Date of birth
__ FIL Jockey known by __ FLD Jockey code
_ FIL Jockey Has __ FLD Jockey name
__ FIL Jockey Has __ FLD Jockey gender
__ FIL Race Owned by __ FIL Course
__ FIL Race Known by __ FLD Race date
__ FIL Race known by ___ FLD Race time
__ FIL Race Has __ FLD Race name
__ FIL Race Has __ FLD Going conditiens
Hore. ..
Zin)=Details F=Functions EC(nl=Entries S(n)=Select F23=Hore options
Flo=Define object FL7=Services FZ4=Hore Leys
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Field Conditions

Press Enter to display the Edit Field Details panel for Horse gender.

EDIT FIELD DETAILS Hy model
Field name . . _ . : Horse gender Document'n seq. .
Twpe . . _ . . . . . ST§ Field usage: ATR
Internal lengch. - @ W1 Data type @ A GEM name: ADST
k'bd shift: _ Lowercase @ _

Headings. . . . . . :- 0ld ODS name

Text. . . . . _ . . . : Horse gender

Left hand side text. . Horse gender

Right hand side text @ VYalue

Column headings. . . : Horse

qender

Control . . . . . . ¢-

Default condition : *HOHE

Check condition . @ *HOHE

Yalid system name. . : _ Mandatory fill . . . : _ Translate cnd values: _

F3=Exit no update F8=Change name-iype F9=Conditions FlB=Appearance F2B=Har

The Edit Field Details panel shows information for the field. Most of the details, for
example, field length, default appropriately according to the field’s data type.

It is possible to override the default values if required. We will discuss how to change
the field name at a later stage in this tutorial.

One use of field conditions is to check that the value entered for a field is valid during
data entry. This is done by specifying a Check condition. By default, no field validation
takes place. This is indicated by *NONE for the Check condition field on the Edit Field
Details panel.

A horse’s gender can only be one of two values: male or female. Conditions to check for
these values can be attached to the Horse gender field of the HORSE file as follows.
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Adding a Field Condition

From the Edit Field Details panel for the Horse gender field, press F9 to display the Edit
Field Conditions panel. This panel shows the available conditions for the field. Initially,
there are none.

EDIT FIELD COHDITIOHS Hy model

Field name. . . . . : Horse gender Attr. o STS

Enter condition . . : N and type to add new condition.
type . @ (Type: LST, ¥AL]

7 Condition Type Op FilesFrom value Display-To value MM

SEL: Z-Details, D-Delete. U-Where used, H-Harrative.
F3=Exit

To add a field condition, type the name and type of the condition. In this tutorial, one
value the Horse gender field can take is Stallion.

You defined Horse gender as a status field (field type STS). Status fields may only take
discrete values, so the only condition types allowed for this type of field are single

values (VAL) or a list of values (LST). Stallion is a single value so it is of type VAL.

Type the condition name Stallion with a type of VAL.

EDIT FIELD COHMDITIOHS My model
Field name. . . . _ : Horse gender Actr. @ STS
Enter condition . . : Stallien and type to add new condition.

type _ @ VAL (Type: LST, VAL)

4 Condition Type Op FilesFrom value Display~To value MM

SEL: Z-Details, D-Delete, U-Where used, H-Harrative.
F3=Exit

Press Enter to display the Edit Field Condition Details panel.
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Field Condition Details

The Edit Field Condition Details lets you specify the actual value that is to be stored on
the database file to represent a particular condition. For example, you can distinguish
between the definition of the condition (Stallion) and the value used to represent the
condition on file (M).

Adding Field Condition Detail

The condition value (or Status value) for Stallion is to be represented by an M in this
tutorial. Note that condition values must be unique for each field. For example, M could

not represent two different gender conditions.

Type the condition value M.

EDIT FIELD COHDITIOH DETAILS
Field nawe . . . . : Horse gender
Length on file . . : L

Condition. . . . . : Stalliom
Type - . . . . . . ivAL

File value
Status value . . . H
F3=Exit

¢ STS  Mode : =ADD

Mnemanic

Press Enter.

After pressing Enter, the panel is redisplayed, with the message "Condition ‘Stallion’
added" to indicate that the condition has been successfully added.
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Adding Another Condition

In this step you will add another condition value for mares. You can overwrite the
displayed values in order to enter this additional field condition.

In this case, you can overwrite Stallion with Mare, and M with F. Type the details of the

next condition.

EDIT FIELD CONDITION DETAILS
Field name .
Length an file . .

© 5TS  Mode | «ADD

Condition
Type

status value . . .

F3=Exit
Condition 'Stallion’

Mnemanic

Press Enter to redisplay the panel with the message "Condition ‘Mare’ added."

Press F3 to exit and return to the Edit Field Conditions panel.
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Viewing Field Conditions

On the Edit Field Conditions panel for the Horse gender field, you should now see a list
of the conditions that you have just added. Note that a special condition has been
added automatically. This is the condition called *ALL values, shown at the top of the list
of conditions. The *ALL values condition can be used when you wish to specify that a
field may take any one of the individual values listed.

EDIT FIELD COHDITIONS Hy model

Field name. . . . . : Horse gender Attr. : STS

Enter condition . . @ and type to add new condition.
type . [Type: LST, WAL)

T Condition Type Op FilesFrom value Display-To value HH

_ *ALL values LST ##

_ Hare VAL F F

_ Stallion AL H H

SEL: Z-Details, D-Delete, U-Where used., H-Harrative.
F3=Exit

Press F3 to return to the Edit Field Details panel.

64 Tutorial



Field Details and Conditions

Specifying a Check Condition

Notice the Check condition field on the Edit Field Details panel. This field indicates the
values that are allowed for the Horse gender field. Initially the Check condition is
*NONE, indicating that any value is allowed for the field. If you specify the list condition
*ALL values, it indicates that the field must satisfy one of the particular value conditions
that you have defined; in other words, it provides validation during data entry. If you
specify one of the conditions that you have just defined, it imposes specific validation on
the field.

You can type ? in the Check condition field, to view a selection list of existing conditions.
In this tutorial, all horses must be either mares or stallions. The check condition *ALL

Values is appropriate.

Type *ALL values for the Check condition field.

EDIT FIELD DETAILS Hy model
Field name . . . . : Horse gender Document'n sed. .
Twpe . . . . . . . . 5T§ Field usage: ATR
Internal length. . : 1 Data type : A GEH name: ADST
kK'bd shift: _ Lowercase ;. _
Headimgs. . . . . . - 01d DOS name
Text . . . . . . . . : Horse gender

Left hand side text. . Horse gender
Right hand side text : Value

Column headings. . . : Herse
qender
Control . . . . . . i-
Default condition : *HOHE
Checlk condition . : #ALL wvaluesll
VYalid system name. . : _ Mandatory fill . . . ¢ _ Translate cnd values: _

F3=Exit no update F8=Change nawe-type F9=Conditions Fl@=zAppearance FZ@zHar

Press Enter.

EDIT FIELD DETAILS My Model
Figld name . . . . i Horse gender Document' n seq.
Type . . . . . . . . STS Field usage: ATR
Internal length. . ¢ [ | 1 Data twpe | A GEM name: ADST
K'bd ghift: _ Lowercass . _
Headings. . . . . . - 0ld DD: name
Text . . . . . . . . i Horse gender
Left hand side text. . Horse gdender
Right hand =ide text . Ualue
Column headings. . . @ Horse
gender
Coptrol . . . . . . i-
Default condition ; *HOHE
Prompt function . Condition Yalue Displaver (#CUD, *DOL
Check condition . *ALL values
Ualid system name. . : _ Mandatory fil1 . . . i _ Tranzlate cnd values

F3=Exit no update F8=Change namestype F9=Conditions FlB=Appearance FzZB=Har
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Note that a Prompt function field now displays. As a result, when the end user of the
compiled application positions the cursor on the Horse gender field and either enters ?
or presses F4, a selection list of the conditions you defined will be displayed.

Press F3 to return to the Edit Database Relations panel.

Exercises
Before continuing with the rest of the tutorial, complete the following exercises using
the same process you used to define conditions for Horse gender.
1. Add conditions to define the allowed values for the Jockey gender field.

2. Add conditions to define the allowed values for the Going conditions field on the
RACE file; for example, Firm, Good, and Soft.

3. Add conditions to define the allowed values for the Entry Status field on the RACE
ENTRY file; for example, Not yet run, Finished, Scratched, and Disqualified.
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Displaying Selected Relations

Now that you have specified the relations, you can use the features of the Edit Database
Relations panel to display selected objects.

On the top of the Edit Database Relations panel are fields that let you position the
display at the part of the model you want to view, and let you control which CA 2E
relations are displayed. The line that contains these fields is referred to as the selection
line. Type ? in any section of the line to display the values available for selection. If you
enter a letter (or string of letters) followed by an asterisk (*) in the Object or Referenced
object columns, only those CA 2E objects whose names begin with that letter (or letters)
will be selected and displayed.

In the next topic, you will work with the HORSE file. You can simplify the display by
selecting and displaying only those relations that define the HORSE file. Do this by typing
the file name followed by an asterisk on the selection line. You will use this technique
often in this tutorial.

Type Horse* in the Object column of the selection line.

EDIT DATABASE RELATIOHS Hy model

=» ___ Horsesll Rel Lwl:

7 Typ Object Relation Seq Typ Referenced object

__ FIL Course Known by ___ FLD Course code

_ FIL Course Has _ FLD Course name

__ FIL Horse Known by ___ FLD Herse code

__ FIL Horse Has _ FLD Herse name

__ FIL Horse Has __ FLD Horse gender

__ FIL Horge Has __ FLD Herge walue

__ FIL Horse Has _ FLD Date of bitth

_ FIL Jockey Known oy _ FLD Jockey code

__ FIL Jockey Has _ FLD Jockey name

__ FIL Jockey Has __ FLD Jockey gender

__ FIL Race Owned by ___ FIL Course

__ FIL Race Known oy ___ FLD Race date

__ FIL Race Known by ___ FLD Race time

__ FIL Race Has __ FLD Race name

__ FIL Race Has __ FLD Going conditions
Hore. ..

Zin)=Details F=Functions E(n)=Entries Si(n)=Select FZI=Motre options

F3sExit F5=Reload Fa=HiderShow F7=Fields F9=AddsChange FZ4=Hote keys
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Press Enter.CA 2E displays only those relations that define the HORSE file.

EDIT DATABASE RELATIOHS Hy model
=: ___ Horsesx Rel 1vl: ___ ___ ___
7 Typ Object Relation Seq Typ Referenced object
B_ FIL Horse Known by ___ FLD Horse code
__ FIL Horse Has __ FLD Horse nawe
__ FIL Horse Has __ FLD Horse gendet
__ FIL Horse Has ___ FLD Horse value
__ FIL Horse Has __ FLD Date of birth
Bottom
Zin)=Details FsFunctions ECn)sEntries S(n)=Select F23=Hore options
F3=Exit F5=Reload Fé=Hide Shov Fi=Fields F9=Add/Change FZ4=More keys

Note: If the selection line is blank, you are returned to the beginning of the CA 2E design
model when the panel is reloaded, for example, if you press F5 or Enter.

Extending Relations

This topic further refines the CA 2E data modeling language and introduces relation
extension.

New terms introduced:

m  Extended relations

m  Sharing

m  For text

m  Involution (self-referencing relation)

m  Relation sequence

Objectives

You will add relations to the HORSE file to specify each horse’s parents (pedigree).
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Overview of Relation Extension

As discussed previously, one file can be associated with another by means of the Refers
to relation. For example, our data model contains the RACE ENTRY Refers to HORSE, and
RACE ENTRY Refers to JOCKEY relations. Note that since the referenced file in these two
relations are different, there is no difficulty in distinguishing between them.

A file can also reference another file more than once. In order to distinguish among
multiple references to the same file,CA 2E provides an extended form of the Refers to
relation that lets you specify differences among the relations using For text.

In addition, a file can refer to itself. This is known as involution or a self-referencing
relation.

Involution and the Horse Pedigrees

One of the purposes of this application is to record details of each horse’s parents (Dam
and Sire). To do so you will need to use both the extended form of the Refers to relation
and involution.

Since a horse’s parents are also horses, to record the horse’s parents requires two

HORSE Refers to HORSE relations, one for each parent. This is shown in the following
diagram.

—— SIRE——

DAM

HORSE

Because the HORSE file refers to itself more than once, you will need to use the
extended form of the Refers to relation in order to distinguish between the two
relations.
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Adding More Relations

If you have not already done so, type Horse* on the selection line on the Edit Database
Relations panel to display only the relations that define the HORSE file. Press Enter.

You are now ready to add the relations that define the horse’s parents. To add
references to a horse’s parents type the Horse Refers to Horse relation twice; once for
the Dam and once for the Sire. Type the HORSE Refers to HORSE relations.

EDIT DATABASE RELATIOHS My model
=» ___ Horses Rel 1v1: ___
* Typ Object Relation Seq Typ Referenced abject

FIL Horse known by ___ FLD Horse code
__ FIL Horse Has ___ FLD Horse name
__ FIL Horse Has __ FLD Horse gender
__ FIL Horse Has _ FLD Horse value
__ FIL Horse Has _ FLD Date of birth
_ Horse Refers to _ Horse
_ EEEITRIININTECITIITINENTT SETTRATIERET Hnl‘se!

Bottom

Zin)=Details F=Functions ECnl=zEniries S(nl=Select F23=Hore oplions
F3=Exit F5=Reload Fé=Hide-Show F7=Fields F9=Add-Change F24=Hore keys

Press Enter.
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Sequence of Relations

Before extending the Refers to relations for the HORSE file, you need to ensure that
these two relations remain at the end of the relations for the HORSE file. The
importance of this will become apparent later in the discussion of virtual fields.

Whenever the data model is reloaded, for example, when you press F5,CA 2E redisplays
the relations in the following order:

m  First, alphabetically by file name

m  Then within each file in relation order, for example, Owned by before Known by
before Refers to before Has

m  Then by referenced objects in the order in which you entered them

You can override this order by entering sequence numbers to the relations in the Seq
column on the Edit Database Relations panel.

You will type sequence numbers 10 to 70 so that the Refers to relations remain at the
end of the list when the panel is reloaded. If you do not do this the two Refers to
relations will be placed after the Known by relation instead.

Type the sequence numbers.

EDIT DATABASE RELATIOHS Hy model
=» ___ horses Rel lwl. _
? Typ Object Relation Seq Typ Referenced object
FIL Horse Known by 18 FLD Horse code
FIL Horse Has 28 FLD Horse name
FIL Horse Has 38 FLD Horse gender
FIL Horse Has 48 FLD Horse value
FIL Horse Has 58 FLD Date of birth
FIL Horse Refers to 68 FIL Horse
FIL Horse Refers to 780 FIL Horse

LI rrrrrrrrrn

Botton
Sin)=Select FZ3=Hore options
F9=fdd Change FZ4=Hore keys

Zlmy=Details F=Funciions E(n)=Entries
F3=Exit FS5=Reload Fé=Hide Show F7=Fields

Press Enter.

Chapter 3: Data Modeling 71




Extending Relations

Extending Relations

The two HORSE Refers to HORSE relations can be distinguished by extending the Refers
to relations and defining For text. To do this, type + next to each of those relations.

EDIT DATABASE RELATIOHS Hy model
=y ___ horse= Rel Ivl:
Typ Object Relation Zeq Typ Referenced object
__ FIL Horse Known by 18 FLD Horse code
__FIL Z8  FLD Horse name
__ FIL Horse Has 38 FLD Horse gender
__ FIL Horse Has 48 FLD Horse value
__ FIL Horse Has 58 FLD Date of birth
+_ FIL Horse Refers to 68 FIL Horse
g! FIL Horse Refers to 78 FIL Horse
Bottom
Z(nl=Details F=Funciions E(n)=Eniries Sin)l=Select FZ3=Hore options
F3zExit FS5=Reload Fé=HiderShow F7=Fields F9=Add-Change FZ4=Hore Leys

Press F5.

Extended Relations for HORSE File

The two HORSE Refers to HORSE relations are now shown in an extended form that
allows you to specify two extra terms on the relation. Any Refers to or Owned by
relation can be extended in this way.

EDIT DATABASE RELATIOHS Hy model
=y ___ horses= Rel 1v1:
% Typ Object Relation Seq Typ Referenced object
!_ FIL Horse Known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Herse gender
__ FIL Horse Has _48 FLD Horse value
__ FIL Horse Has _58 FLD Date of birth
__ FIL Horse Refers to _60 FIL Horse

For: Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horse

Far: Sharing: =ALL

Bottom

Z2(nl=Details F=Functions El(nl=Eniries Sin)=Select F23=Hore options
F3=Exit F5=Reload Fé=HidesShow F7=Fields F9=Add-Change FZ4=More Leys
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Extending a relation introduces the two following fields:

m  Forfield

The For field lets you specify the reason for each relation. In this tutorial, you will

use this field to distinguish the two HORSE Refers to HORSE relations; in other
words, HORSE Refers to HORSE for Dam, and HORSE Refers to HORSE for Sire.

m  Sharing field

The entry in the Sharing field indicates whether the common keys of the two
relations are to be shared. *ALL is the default. This field applies only when the

referenced file has more than one key field entry. In this tutorial, since the HORSE

file has only one key field entry (Horse code), you can take the default.

Example Showing Use of the Sharing

Field

Following is a brief description of a situation where you would need to enter a value for
the Sharing field. Suppose your model includes a BREED file that is Known by Breed code
and that the HORSE file is Owned by BREED. The Owned by relation causes Breed code
to become a key entry on HORSE giving HORSE two keys, Breed code and Horse code. To
indicate that a horse can be bred only with another horse of the same breed (same
Breed code), enter *ALL for the Sharing field. To indicate that a horse can be bred with a
horse of a different breed, enter *NONE for the Sharing field.

Adding Details of Extended Relations

You can now specify text to describe the extended relations: Dam for the first relation,

and Sire for the second. Type the extended relation details, Dam and Sire.

EDIT DATABASE RELATIONS Hy model
=> __ Horses Rel lwl: _  _
T Typ Object Relation Seq Typ Referenced object
__ FIL Horse Known by _18 FLD Horse code
_ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horsge Has _48 FLD Horse value
__ FIL Horse Has _58 FLD Date of bitth
__ FIL Horse Refers to _68 FIL Horse

For: Dam Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horse

For: Sirell Sharing: s=ALL

Zin)=Details
F3=Exit

F5=Reload

Bottom
FzFunctions E(n)=Entries S(n)=Select F23=Hore options
FézHidesShow F7=Fields F9=zAdd-Change FZd=Hore keys

Press Enter.
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Field Entries for HORSE

The entries on the HORSE file are automatically updated by CA 2E to include the two
new Refers to relations. Examine the entries on the HORSE file by typing E in the Subfile

selector.

EDIT DATABASE RELATIONS My model
=» ___ Horges Rel lvl:. _
7 Typ Object Relation Seq Typ Referenced object
__ FIL Horse known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horse Has _48 FLD Horse vwalue
__ FIL Horse Has _58 FLD Date of birth
g! FIL Horse Refers to _68 FIL Horse

For: Dam Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horse

For: Site Sharing: =ALL

Bottow

Z(n)=Details F=Functions E(n)=Entries S(n)l=Select FZ3=More options
F3=Exit FS=Reload F6=Hide-Show F7=Fields F9=Add/Change FZ4=Hore keys

Press Enter to display the Edit File Entries panel.

EDIT FILE EHTRIES © Hy model
File . . . . . . Horse
7 Field Type Ocr Et ksg GEM name  Length  Renamed
_ Horse code CDE k 1 ADCD ]
_ Horse nawe T 2] ADTX a5
_ Horse gender 5TS [i] ADST 1
_ Heorse value vaL A ABA 11.2
_ Date of birth OT# :] ACDZ 18
_ Dam Horse code CDE REF A AFCD ]
_ Sire Horse code CDE REF A AGCD ]

SEL: 2-Details, R-Replace field, U-Usage. H-Happed field paramelers, L-Locks.
F3=Exit

Note that the resolution of the two Refers to relations added two foreign key entries to
the HORSE file, Dam Horse code and Sire Horse code.CA 2E based the definition of these
fields on that of the Horse code field, and as a result, assigned the attribute CDE. REF
following the attribute indicates that the field entry was resolved from a Refers to
relation.
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Assigning Unique Names to Field Entries

Normally the name of a foreign key is the same as the name of the original key field; in
this case Horse code. However,CA 2E files cannot contain duplicate field names. To
assign unique names to the two new foreign key entries,CA 2E prefixed Horse code with
the For text you entered. If you had not entered For text,CA 2E would have added a
5-digit number to Horse code to create a unique name within the HORSE file; for
example, Horse code 25642.

Press F3 to return to the Edit Database Relations panel.

Showing and Hiding Relation Extension Lines

You can use the F6 command key to toggle between showing and hiding relation
extension lines. Note that the default extension lines are always hidden.

Press F6 to hide the relation extension lines for the two HORSE Refers to HORSE

relations.
EDIT DATABASE RELATIOHS Hy model
=» ___ Horzes Rel 1vl:
7 Typ Object Relation Seq Typ Referenced object
B_ FIL Horze nown by _18 FLD Horze code
__ FIL Horse as _28 FLD Horse name
__ FIL Horse as _38 FLD Horse gender
__ FIL Horse Has _48 FLD Horse walue
__ FIL Horse Has _58 FLD Date of bivth
__ FIL Horse Refers to _68 FIL Horse
__ FIL Horse Refers to _'?8 FIL Horse
HoTe...
Zin)l=Details F=Functions Ein)=Entries Sinl=5elect FZ23=Hore options
F3=Exit Fo=Reload Fo=Hide~Shovw F7=Fields F9=fdd-Change F24=Hore keys

Press F6 again to show the relation extension lines.
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Virtual Fields

This topic discusses the purpose of virtual fields and how to specify them within CA 2E.

New terms introduced:
m  Virtual field

m  Virtual field entry

New panel introduced:

m  Edit Virtual Field Entries

Overview of Virtual Fields

A good database design eliminates redundancy; in other words, each item of data
should be stored in only one place, rather than having multiple copies on different files.
The i OS join logical file is a mechanism for building views that assemble data from
different files.

In CA 2E you will use virtual fields to design such views. A virtual field is a field that is
logically, but not physically, present on a file.CA 2E virtual fields are implemented

through i OS join logical files.

Note that there are some limitations as to how virtual fields may be used in functions.
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Specifying Virtual Fields

When a file is referenced by another file by means of a Refers to relation, entries are
automatically created on the referencing file for the key fields of the referenced file.
These are known as foreign keys and are shown in bold in the figure below.

To include a non-key field from the referenced file in the referencing file, you need to
specify it as a virtual field. This makes the field available for use in the functions that
operate upon the referencing file.

For example, to include the name of the horse when displaying the RACE ENTRY file,
specify Horse name as a virtual field on the RACE ENTRY file. As a result, Horse name is
physically present on the HORSE file, and is logically, but not physically, present on the
RACE ENTRY file. This is shown in italics in the following figure.

RACE ENTRY HORSE
Course code K Horse code K
Race date K Horse name
Race time K Horse gender
Entry number K Horse value
Horse code K Refers to—» Date of birth
Horse name A\ Dam Horse code
Finishing position Sire Horse code
Handicap
Entry Status

Referencing file Referenced file

Note that this same capability is available when two files are associated with each other
by means of an Owned by relation. In other words, non-key fields from the owning file
may be included in the owned file as virtual fields.

Virtual Fields for Details of a Horse’s Dam and Sire

The HORSE file now includes Dam Horse code and Sire Horse code as a result of the
Refers to relations. In this step you will specify Horse name and Date of birth as virtual
fields on the HORSE file so you can refer to the names and dates of birth for a horse’s
Dam and Sire.

This information is already present in the database. To retrieve this data onto the
HORSE file, you need to specify the additional fields to be virtual fields on the
appropriate Refers to relations.
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Sequence of Relations and Virtual Fields

With a self-referencing file such as HORSE, the sequence numbers you entered
previously against the database relations are significant when specifying virtual fields.

CA 2E uses a single-pass algorithm to resolve entries on a file. When CA 2E looks for
virtual fields, it resolves all the relations for the referenced file in the order that they
appear on the Edit Database Relations panel. The following figure shows both the
default relation order for the HORSE file and the order determined by the sequence
numbers you entered earlier in this tutorial.

Default Relation Order User-defined Relation Order

(no sequence numbers) (with sequence numbers)
Known by Horse code Known by Horse code
Refers to Horse For Dam Has Horse name
Refers to Horse For Sire Has Horse gender
Has Horse hame Has Horse value
Has Horse gender Has Date of birth
Has Horse value Refers to Horse For Dam
Has Date of birth Refers to Horse For Sire

Because the HORSE file refers to itself, any relations that occur after the Refers to
HORSE relations will not have been resolved at the time CA 2E attempts to resolve the
virtual fields for the Refers to relations. In other words, if you had not inserted sequence
numbers for the HORSE file relations, the Has relations would not have been resolved at
the time CA 2E needed to resolve the Refers to relations. As a result,CA 2E could not
have created the virtual entries for the Horse name and Date of birth fields.

Adding Virtual Fields

You can now add the Dam’s name and date of birth to the list of fields for the HORSE file
by specifying virtual fields. Type V next to the HORSE Refers to HORSE For Dam relation.

EDIT DATABASE RELATIONS Hy model
=» ___ Horses Rel lvwl: _  _
? Typ Object Relation Seq Typ Referenced object
__ FIL Horse known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horse Has _48 FLD Horse value
__ FIL Horse Has _58 FLD Date of birth
Ul FIL Horse Refers to _68 FIL Horse

For: Dam Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horse

For: Sire Sharing: =ALL

Bottom

Zin)=zDetails F=Functions ECn)=Entries Sinl=5elect FZ3=Hore options
F3=Exit F5=Reload Fé=Hide-Show F7=Fields F9=Add-Change F24=Hore keys

Press Enter to display the Edit Virtual Field Entries panel.
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Virtual Field Entries

The Edit Virtual Field Entries panel shows all the fields on the referenced file. Since the
HORSE file refers to itself, these are the same as the fields on the referencing file. From
this list, you can select any field as a virtual field.

Selecting Virtual Fields for Dam

The Horse name and Date of birth fields will become virtual fields for the Refers to For
Dam relation on the HORSE file. Type + against Horse name and Date of birth.

EDIT VIRTUAL FIELD EHTRIES Hy model
File _ . . . . . Horse
T ¥ Field Type Ocr Etp Ksq GEM name  Length  Renamed
Horge code CDE 4 1 ADCD ]

+ HoTse name THT A ADTH 25

_ Horse gender =T A AD=T 1

_ Horse value VAL A AEVA 11.2

+ Date of birth IT# A ACDZ 18

[ ] Dam Haorse code REF A AFCD fi

_ Sire Horge code REF A AGCD ]
SEL: *+° Add virtwal field, '-" Remove virtwal field.
FI=Exit

Press Enter.

Confirming Virtual Fields for Dam

The virtual fields are indicated by an asterisk (*) in the V column of the panel confirming

that CA 2E has created the virtual fields.

EDIT VIRTUAL FIELD EHTRIES Hy wmodel
File . . . . . . Horse
T W Field Tupe Ocr Etp Ksg GEM name  Length  Renamed
Horse code CDE k. 1 AOCD ]

B « Horse name =T 1] noTx 25

_ Horse gender TS A ADST 1

_ Horse value YAL A AEYA 11.2
_ = Date of birth DTH 1] ACDZ 18

_ Dam Horse code FEF A AFCD ]

_ Sire Horse code FEF A AGCD 3
SEL: "+" Add virtuval field, '-' Remove virtuwal field.
F3=Exit
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Press F3 to return to the Edit Database Relations panel.

Adding More Virtual Fields

The procedure for adding virtual fields for the horse’s Sire is the same as for the horse’s
Dam. Type V against the HORSE Refers to HORSE For Sire relation.

EDIT DATABASE RELATIOHS Hy model
=: __ Horse= Rel lwl: _
¥ Typ Object Relation eq Typ Referenced object
__ FIL Horse Known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horse Has _48 FLD Horse value
FIL Horse Has _58 FLD Date of bitth
__ FIL Horse Refers to _68 FIL Horse
For: Dam Sharing: *ALL
Ull FIL Horse Refers to _78 FIL Horse
For: Site Sharing: =ALL
Bottom
2in)=Details F=Functions E(n)=Entries Sinl=Select F23=Hore opiions
F3sExit F5=Reload Fé=HiderShow F7=Fields F9=fAdd-Change F24=Hore keys

Press Enter to display the Edit Virtual Field Entries panel. This panel now includes the
entries Dam Horse name and Dam Date of birth you specified earlier. Note that to assign
unique names for these entries,CA 2E prefixed the original field names with the For text
you specified in the Refers to relation.

Selecting Virtual Fields for Sire

Select Horse name and Date of birth as virtual fields for the Sire. Type + to select Horse
name and Date of birth.

EDIT YIRTUAL FIELD EHTRIES Hy model
File . . . . . . Horse

T V¥ Field Type Ocr Etp Ksg GEN name  Length  Renamed
Horse code CIE K 1 ADCD [

+ Horse name =T A ADTX 25

_ Horse gender 5TS A ADST 1

_ Horse value WAL A RBYA 11.2

+ Date of birth OTH A ACDZ 14

[ ] Dam Horse code REF ] AFCD 6

_ Dam Horse name REF W AFTX 25 ¥

_ Dam Date of birth REF [ AODZ 1d ¥
Sire Horse code REF A AGCD B

SEL: '+' Add virtual field, *-' Remove virtual field.
F3=Exit
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Press Enter.

Confirming Virtual Fields for Sire

CA 2E has confirmed your selection of virtual fields, as indicated by the asterisks.

EDIT VIRTUAL FIELD EHTRIES Hy model
File . . . . . . Horse

7T ¥ Fleld Tupe Ocr Etp Ksq GEN name  Length  Renamed
Horse code CDE k. 1 AOCD 4]

B * Horse name ™T [ ADTX 75

_ Horse gender STS A ADST 1

_ Horge value WAL A AEYA 11.2

_ = Date of birth DT# 1] ACDZ 18

_ Dam Horse code REF A AFCD ]

_ Dam Horse name REF v AFTX 25 ¥
Dam Date of birth REF v ADDZ 18 ¥
Sire Horse code REF A AGCD 6

SEL: '+" Add virtual field, "-° Remove virtual field.

F3=Exit

Press F3 to return to the Edit Database Relations panel.

File Entries

Check the file entries for the HORSE file. To display the file entries, type E next to one of
the HORSE file relations.

EDIT DATABASE RELATIDHS Hy model
=y ___ Horsesx Rel 1vl:
7 Typ Object Relation Seq Typ Referenced object
EN FIL Horse Known by _18 FLD Horse code
__ FIL Horse Has _28 FLO Horse name
__ FIL Horse Has _38 FLD Horse qender
__ FIL Horse Has _48 FLD Horse value
__ FIL Horse Has 58 FLD Date of bitth
__ FIL Horse Refers to _68 FIL Horse

Far: Dam Sharing: sALL
__ FIL Horse Refers to _78 FIL Horse

Far: Sire Sharing: =ALL

Bottom
F23zHore options
F9=ndd,Change F24=Mote keys

Z2in)=Details F=Functions Eln)=Entries Sinl=Select
F3=Exit  F5%=Reload Fée=Hide Show Fi=Fields
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Renaming Fields

Press Enter to display the Edit File Entries panel.

EDIT FILE EHTRIES
File . . . . . . : Horse

¥ Field Type
0 Horse code CDE
_ Horse name I
_ Horse gender STS
_ Horse value L
_ Date of birth DT#
_ Daw Horse code CDE
_ Dam Horse name =T
_ Daw Date of birth DT#
_ Sire Horse code CDE
_ Sire Horse name =T
_ Sire Date of birth [11E3
SEL: Z-Details, R-Replace field,
F3=Exit

Hy model

Ocr Et Ksg GEM name  Length  Renamed

K 1 ADCD ]

A ADTX 25

A ADST 1

A ABUA 11.2

A AcCDZ L]
REF A AFCD ]
REF v AFTX 25 Y
REF v ADDZ L] ¥
REF A AGCD ]
REF v AGTX 25 ¥
REF v AEDZ L] Y

U-Usage, H-Happed field parameters. L-Locks.

Note that the virtual fields you just specified are included as indicated by a V in the
Entry type (Et) column.CA 2E has defined them by reference to the original fields and
has named them by prefixing the For text to the original name, for example, Dam Horse

name.

You can change the names that CA 2E has given the virtual fields to make them more
explicit or compact. For example, you could change Dam Horse name to Dam name, and

Sire Horse name to Sire name.

To select the fields to be renamed you will zoom against the relevant fields on the Edit
File Entries panel. Type Z to select the fields to be renamed.

EDIT FILE EHTRIES

File . . . . . . Horse
7 Field Type
_ Horse code CDE
_ Horse name =T
_ Horse gender STS
_ Horse value ML
_ Date of bivrth oTH#
_ Dan Horse code CDE
2 Dan Hotse name TXT
_ Dam Date of birth DT
_ Sire Hotse code CDE
Z Sire Horse name ™T
B Sire Date of bitth nT#

FI=Exit

SEL: Z-Details, R-Replace field,

Hy model

Ocr Et Keg GEM name  Length  Renamed

K 1L ADCD 6

A ADTX 25

A ADST 1

A ABYA 11.2

1} ncon2 18
REF A AFCD [
REF " AFTY 25 ¥
REF v RODZ 18 ¥
REF A AGCD ]
REF v AGTX 25 ¥
REF » AEDZ 18 Y

U-Usage, H-Happed field parameters, L-Locks.

Press Enter to display the Edit Field Details panel for the first field you selected.
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Field Details

The Edit Field Details panel lets you

view details for the field, Dam Horse name. Some of

the attributes of the field, such as the name, are initially protected. The F8 key

unprotects the field name so it can be changed.
EDIT FIELD DETAILS HY model
Field name . . . . | Dam Horse name Document'n seq. .
Type . . - . . . . ! REF Ref: TXT Horse name Field usage: ATR
Internal length. 25 Data type @ A GEM name: TFTX

Text
Left hand side Text. :
Rignt hand side text

Column headings. . .

Control
Default candition

Check condition . :
Yalid system name. . :

F3=zExit no update

: Dam Horse name

: Dam Horse name

F8=Change name-type F9=Conditions F1B=Appearance

Y
0ld ODS name:

k'bd shift: Lowercase

Dam Horse name
Text

»HOHE

*HOHE
Mandatory fill . . .

F2@8:=Har

Press F8 to change the field name.

Entering a New Field Name

The cursor will now be on the Field name entry on the Edit Field Details panel. Rename
the field by typing the new name over the existing name. Type Dam name over Dam

Horse name.

EDIT FIELD DETAILS

Field name . _ _ . . Dam
Type . . . . . . . BREF
Internal length. . :
Headings. . . . . . : -
Text . . . . ... L

Left hand side text. :
Right hand side text
Column headings. . .

Coptrol
Default condition

Check condition _ :
Valid system name. .

Hy model
nane| Document'n seq. . .
Ref: TXT Horse nawme Field usage: ATR
25 Data type @ A GEN name: AFTX
K'bd ghift: Lowercage @ ¥

: Dam Horse name

Fi=Exit no uwpdate F8=Change name-iype F9=Conditions

0ld DDS name
Dan Horse name

Text
Dam Horse name

«HONE

*HOHE
Mandatory f111 . . .

FlB=fAppearance F2ZB=Har

Press Enter.
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Field Details After Renaming

The Edit Field Details panel will be displayed with the new field name inserted

throughout. You can rename any field in this way, and the new name will be reflected

throughout your design model.

EDIT FIELD DETAILS
Field name
Type
Internal length. . :

Headings. . . _ . . ;-
Text
Left hand side text. :
Right hand side text
Column headings. . .

Control . . . . . . -
Default condition

Check condition .

: Dam name
: REF Hef: TXT Horse name
25 Data type : A

Yalid system name. . @

Hy model
Document'n seq. .
Field usage: ATR

GEM name: TFTX
Lowercase © ¥
0ld DDS name:

k'bd shift:

: Dam mame

Dam name
Text
Dam name

#HOHE

»HOHE
Mandatory fill . .

F3zExit no update F8z=Change name-type F9=Conditions F1lBzAppearance FZBzHar

Renaming Other Fields

Press Enter to redisplay the Edit Field Details panel for the Sire horse name field. Recall
that this was the second field you selected for renaming on the Edit File Entries panel.

Exercise

Change Sire Horse name to Sire name following the same steps as shown previously.
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Displaying File Entries Adain

When you have renamed the selected fields, press Enter to return to the Edit File Entries
panel. The panel has been updated to show the new field names.

EDIT FILE EHTRIES Hy model

File . . . _ . .t Horse
7 Field Tupe Ocr Et Ksg GEM name  Length  Renamed
0 Horse code CDE K L ADCD 6
_ Horse name T A ADTX %5
_ Horse gender STS 2] ADST 1
_ Horse value AL A ABUA 11.2
_ Date of birth DTH A ACDZ L]
_ Dam Horse code CDE REF A AFCD [
_ Dam name TXT REF v AFTX 5 ¥
_ Dam Date of birth DT# REF v ADDZ L] ¥
_ Sire Horse code CDE REF A AGCD 17
_ Sire name TXT REF v AGTX 5 Y
_ Sire Date of birth OT# REF v AEDZ 18 ¥
SEL: Z-Details, R-Replace field, U-Usage, H-Mapped field paraweters, L-Locks.
F3=Exit

Press F3 to return to the Edit Database Relations panel.

Adding Virtual Fields for the Race and Race Entry Files

Having added virtual fields to the HORSE file, you may specify virtual fields on other
file-to-file relations; for example, on the RACE and RACE ENTRY files. Type Race* on the
selection line.

EDIT DATABASE RELATIOHS Hy model
=» ___Racex Rel 1v1:
% Typ Object Relation Seq Typ Referenced object
!_ FIL Horse Known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Herse gender
__ FIL Horse Has _48 FLD Horse value
__ FIL Horse Has _58 FLD Date of birth
__ FIL Horse Refers to _60 FIL Horse

Far: Dam Sharing: s=ALL
__ FIL Horse Refers to _78 FIL Horse

For: Sire Sharing: sALL

Bottom

Z2(nl=Details F=Functions El(nl=Eniries Sin)=Select F23=Hore options
F3=Exit F5=Reload Fé=HidesShow F7=Fields F9=Add-Change FZ4=More Leys
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Press Enter to display relations for the RACE and RACE ENTRY files.

In this step you will define Course name as a virtual field on the RACE file and Horse
name and Jockey name as virtual fields on the RACE ENTRY file. Type V against the three

relations.
EDIT DATABASE RELATIOHS Hy model
= ___ Racex Rel Lwl:
? Typ Object Relation Seq Typ Referenced object
v FIL Race Owned by __ FIL Course
__ FIL Race Known by __ FLD Race date
__ FIL Race Known by __ FLD Race time
__ FIL Race Has __ FLD Race name
__ FIL Race Has _ FLD Going conditions
__ fIL Race Has __ FLD Distance
__ FIL Race Has __ FLD Prize money
__ FIL Race Entry Owned by ___ FIL Race
__ FIL Race Entry Known by ___ FLD Entry number
Y FIL Race Entry Refers to __ FIL Horse
Ul F1L Race Entry Refers to __ FIL Jockey
__ FIL Race Entry Has __ FLD Finishing position
__ FIL Race Entry Has __ FLD Handicap
__ FIL Race Entry Has ___ FLD Entry Status
Botton
Z(n)=Details F=Functions E(n)=Entries S(n)=Select F23=Hore optiens
F3=Exit F5=Reload Fb=Hide-Show F7=Fields F%=Add-Change F24=Hote keys

Press Enter.

Adding More Virtual Entries

The allowed virtual field entries from the COURSE file are displayed. Type + against
Course name to add it as a virtual entry to the RACE file.

EDIT VIRTUAL FIELD EHTRIES Hy model
File . . . . . . ! Coutrse
T ¥ Field Type Oct Etp Ksq GEM name  Length  Renamed
Course code CDE K 1 RECOD ]
L Course name TwT A ABTH 25
SEL: '+' Add virtwal field, '-' Remove virtwal field
F3=Exit
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Exercise

Press Enter. The Edit Virtual Field Entries panel redisplays to confirm the creation of the
virtual field as indicated by the “*‘in the V column.

Press F3.CA 2E displays the Edit Virtual Field Entries panel for the HORSE file. Recall that
you typed V against the RACE ENTRY Refers to HORSE relation on the Edit Database

Relations panel.

EDIT VIRTUAL FIELD EHTRIES Hy model
File . . . . . . : Horse

F oM Field Type Ocr Etp Ksg GEM name  Length  Renamed
Horse code CIE K 1 ADCD 6

1 Horse name =T A AOTX 25

_ Horse gender STS A ADST 1

_ Horse value VAL A HEVA 11.2

_ Date of birth oT¢ A ACDZ 1A

_ Dam Horse code REF A AFCD 3

_ Dam name REF Y AFTH 25 W

_ Dam Date of birth REF Y AODZ 1a ¥

_ Site Horse code REF A AGCD 1]

_ Sire name REF Y AGTX 25 ¥

_ Sire Date of birth REF \ AEDZ 18 ¥

SEL: '+' Add virtwal field, "-" Remove virtual field.

F3=Exit

Add Horse name and Jockey name as virtual fields to the RACE ENTRY file. Use the same
method you just used to add Course name as a virtual field to the RACE file. When you
finish, press F3 to return to the Edit Database Relations panel.
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CA 2E Access Paths

This topic introduces CA 2E access paths and presents some of their features such as
access path selection and access path relations. You are also shown how to generate
source code for the database files to implement CA 2E access paths.

New terms introduced:

m  Access path

Retrieval (RTV) access path
m  Based-on file

m  Access path selection

m  Select/omit set

m  Access path relation

m  Referenced access path

New panels introduced:

m  Edit File Details

m  Edit Access Path Details

m  Edit Access Path Select/Omit
m  Edit Access Path Conditions
m  Edit Access Path Relations

m  Display File Access Paths

®m  Virtualize Access Path

Objectives

In this topic you will:

Accept the default access paths for the COURSE file.

Add virtual fields to the default Retrieval access path for the HORSE file.

m  Add two access paths to the HORSE file to select either female horses (Mares) or
male horses (Stallions).

m  Modify the default Retrieval access path for the HORSE file to ensure that Dams are
female and Sires are male.
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Overview of Access Paths

The next stage in defining your design model is to define the required access paths.
Access paths specify views of the files in the data model. The views define how data is to
be presented to the functions. Functions specify the processes that operate on the data,
see the chapter "Designing Functions" for more information.

Access paths control three different aspects of how data is presented to a function. An
access path determines:

m  Which fields will be available to the function

m  Which records will be selected or omitted from the file (select/omit)

m  The order in which records are presented (key sequence) to the function

Default Access Paths

CA 2E uses the relations in the data model to create a default set of access paths for
each file. In many cases these will be sufficient. You may override the defaults or define
additional access paths.

Three default access paths are automatically created for every file:

m A physical (PHY) access path (un-keyed). It contains the address of all data stored
physically within a file and stored in the order in which the data was written to the
file.

®m  An update (UPD) access path (logical view). It is used to update the file and contains
all fields defined for the file. It cannot be altered.

m  Aretrieval (RTV) access path (logical view). It specifies a view of the data that CA 2E
generated programs use to retrieve records from a file. Each file has at least one.
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View Default Access Paths for COURSE

Type Course* on the selection line to display only relations for the COURSE file.

EDIT DATABASE RELATIDHS Hy model
=: ___ Coursesfl Rel Iwl:
7 Typ Object Relation Seq Typ Referenced object
__ FIL Race Owned by __ FIL Course
__ FIL Race Known by ___ FLD Race date
__ FIL Race Known by __ FLD Race tiwe
__ FIL Race Has _ FLD Race name
__ FIL Race Has __ FLD Going conditions
__ FIL Race Has __ FLD Distance
__ FIL Race Has _ FLD Prize woney
__ FIL Race Entry Owned by __ FIL Race
__ FIL Race Entry Known by __ FLD Entry number
__ FIL Race Entry Refers to __ FIL Horse
_ FIL Race Entry Refers to _ FIL Jockey
__ FIL Race Entry Has ___ FLD Finishing position
__ FIL Race Entry Has ___ FLD Handica
__FIL Race Entry Has ___ FLD Entry Status
Bottom
Zin)=Details F=Functions E(n)=Entries S(n)=Select F23=More options

Fi=Exit F5=Reload Fé=HidesShow F7=Fields F9=Add-Change F24=More Leys

Press Enter.

The access paths for a file are recorded on the Edit File Details panel. To obtain this
panel for the COURSE file, you will zoom against one of the relations for the file on the
Edit Database Relations panel. Type Z against one of the relations for the COURSE file.

EDIT DATABASE RELATIOHS Hy model
=» _ Coursex Rel lwl: _
? Typ Object Relation Seq Typ Referenced object
Z0 FIL Course Known by ___ FLD Course code
__ FIL Course Has _ FLD Course name
Botton
Zinl=Details F=Functions Elnl=Entries S(n)=5elect F23=More options

F3=Exit F5=Reload Fe=HiderShow F?=Filelds F9=Add-Change F24=More keys
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Press Enter to display the Edit File Details panel.

EDIT FILE DETAILS
File name
Attribute
Documentation sequence. .
GEN farmat prefix
Assimilated physical. . _
Record not found message.
Record exists message . _

Typ Access path
PHY Physical file
UPD Update index

_ RTY Retrieval index

| .-

. AB

Hp model
. Course
: REF Field reference file. : «HOME
Source library. . . . HYGEH
Distributed . . . . . ¢ H [Y,HM)
Course HF Msgid. : USRBBBL
Course EX Msgid. : USRBBB2
Source mor Key Index options Auto add
HYABREP HOHE ATR OHLY
WYNBREL®  UHIOUE INWWED ATR OHLY
MYABRELL  UHIOUE IHHMED ATR OHLY

SEL: 2-Details, GeJ-Generale, E-STRSEU, D-Delete, L-Locks, D-Overrides
H-Hold-/Release, T-Trim, Y-Virtualize, U-Usage, F-Func refs., H-Harrative
F3=Exit F5=Reload F7=Functions F8=Change name

F17=Services FZ8:=Harrative

Access Paths for the HORSE File

Press F3 to return to the Edit Database Relations panel.

This panel shows the three default access paths that CA 2E automatically created for the
COURSE file.

Display the relations for the HORSE file from the Edit Database Relations panel by typing
Horse* on the selection line and pressing Enter. To display the access paths for the
HORSE file, zoom into one of the relations for the file on the Edit Database Relations
panel. Type Z against one of the relations.

EDIT DATABASE RELATIOHS Hy model
=» _ Horses Rel 1vl:.
7 Typ Object Relation Seq Typ
Z0 FIL Horse Known by 18 FLD
__ FIL Horse Has _28 FLD
__ FIL Horse Has _3@ FLD
__ FIL Horse Has _48 FLD
__ FIL Horse Has _5@8 FLD
__ FIL Horse Refers to _68 FIL
For: Dam Sharing: »=ALL
__ FIL Horse Refers to _i8 FIL
For: Sire

2(n)=Details F=Functions
Fi=Exit FS5=Reload

Fé=Hide Show

ECn)=Entries
Fi=Fields

Sharing: »=ALL

Sinl=5elect
FO9=ndd-Change FZ4=More Leys

Referenced object
Hotse code
Horse name

Horse gender
Horse value
Date of birth
Horse

Horse

Bottom
F23=More options

Press Enter to display the default access paths for the HORSE file.
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Adding Virtual Fields to the Retrieval Access Path

Each access path initially contains all of the relations for the file on which it is based but
none of the virtuals. When you add a new relation to a file, the effect on the access path
is controlled by the value in the Auto add column of the Edit File Details panel. The
default is ATR ONLY, which automatically adds only attributes to the access path. As a
result, if you want virtual fields included on an access path, you need to add them
explicitly.

In this step you will add the virtual fields you just defined for the HORSE file to the
default Retrieval access path.

Note: Adding virtual fields to an access path increases processing overhead. As a result,
in a real-world model you would not add virtual fields to the default retrieval access
path. Instead, create a new RTV access path and add the virtual fields to it. Assign a
name to the new access path that indicates it contains virtual fields; for example,
Retrieval with virtuals. You will learn how to add a new access path later in this topic.

Type V in the Subfile selector for the Retrieval index access path.

EDIT FILE DETAILS My model

File name . . _ . . . _ . : Horse

Attribute . . . . . . . . ! REF Field reference file. : «HOHE
Documentation sequence. . @ Source library. . . _ . MYGEH

GEM format prefix . . . . i AE Distributed . . . . _ ¢ H [¥,H]
Assimilated physical. . .

Record not found message. : Horse HWF  Msgid. . USRA8A?
Record exists message . . : Horse EX Msgid. : USRBOB3

* Typ Access path Source mbr Key Index options Auto add
_ PHY Physical file HWYAEREP HOHE ATR DHLY
_ UPD Update index HYAEREL®  UHIQUE IHWED ATR OHLY
Y RTV Retrieval index WYAERELL  UHIGUE IHMHMED ATR OHLY

SEL: 2-Details, GrJ-Generate, E-STRSEU, D-Delete, L-Locks, O-Dverrides
H-Huld-Release, T-Trim, W-Virtualize, U-Usage, F-Func refs., H-Harralive
F3=Exit F5=Reload F7=Functions FB:thﬂgE name Fl7=Services FZB=Harrative
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Press Enter to view virtual entries for the HORSE file.

UIRTUALIZE ACCESS PATH

File name .
fAccess path .

Field

Dam name

Dam Date of birth
Sire name

Sire Date of birth

Horse

Retrieval index

Tupe

TXT REF
DT# REF
TXT REF
OT# REF

F3=Exit, no update ENTER=Dalidate

gcr

Et kKsqg GEM name Length Eenamed

L}
"
"
n

My Model

Al
A
A
Al

Attribute. © REF
Twpe . . . i RTU

FTX 25 ¥
Ji]iF 18 ¥
GTX 25 ¥
EDZ 18 ¥

Press Enter to validate the addition of the virtual fields to the Retrieval index access

path for the HORSE file.

YIRTUALIZE ACCESS PATH

File name . . . . . .
Access path . . . . . ¢

Field

Dam name

Dam Date of birth
sire name

Sire Date of birth

Hy model

Horse
Retrieval index

Type Ocr

TXT REF
DT# REF
TXT REF
DT# REF

F3=Exit. no update EHTER=Validate

Et ksgq GEM name  Length  Renamed

B

AtLr

Type . . .

AFTX
ADDZ2
AGTX
AEDZ2

ibute. @ REF
RTV

25 Y
;] Y
5 ¥
1] Y

COMFIRM: § (¥.M)
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Press Enter again to respond to the Confirm prompt in the lower right-hand corner of
your screen and return to the Edit File Details panel.

To view the entries for the default Retrieval access path, type Z in the Subfile selector
for the Retrieval index.

EDIT FILE DETAILS Hy model

File name . . . . _ . . . . Horse

Attribote . . 0 O 0 L . REF Field reference file. : «HOHE
Documentation sequence. . Source library. . . . . HYGEM

GEN format prefix . . . . : AE Distributed . . . . . @ H [¥ NI
Assimilated physical. . . ¢

Record not found message. . Horse HF Msgid. : USROGA7
Record exists message . . ¢ Horse EX rsgid. @ USROOBS

7 Typ Access path Source mor Key Index options Auto add
_ PHY Physical file HYREREP HOHE ATR OHLY
_ UPD Update index HYAERELS  UHIOUE IWMED ATR OHLY
% RTV Retrieval index HYAERELL  UNIOUE IHHED ATR OHLY

SEL: Z-Details, G-J-Generate, E-STRSEU, D-Delete, L-Locks, D-Overrides
H-Hold-Release, T-Trim, V-Virtuvalize. U-Usage, F-Func refs., H-Harrative
Fi=Exit F5=Reload F7=Functions F8=Change name F17=Services F2B8=Harrative

Press Enter to display the Edit Access Path Details panel.

Type Z again as shown to view entries for the Retrieval index access path.

EDIT ACCESS PATH DETAILS Hy model

File name . . . . . . . . i Horse Attribute . o REF
Access path name. . . . . Retriewal index Type. . . . : RTV
Unigue ot duplicate order @ U (U-Unigque,F-FIFO,L-LIFO,C-FCFO," '-Undafined)

Index maintenance option I (I-IMMED, D-DLY¥, R-REBLD)
Alternate collating table

Allow select-omit . . . _ : _ [(S-5tatic, D-Dynamic, ' '-Mone

Generation mode . . . ¢ M (M-MDLVAL, D-DDS, S-S0L, #-Unx)

Source member™ name . . 0 MYAEREL1L

Source member text . . ;. Horse Retrieval index
Format GEM Format text Associated

T Seq name pfx  (Based on filel Update access path

2 1 SAEREAK AE  Horse Update index

SEL: Z-Entries, R-Relations, S-Select-omit, A-Assoc.acps, T-Trim, V-Virtualize
Fi=Exit F8=Rename F28=Harrative
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Press Enter to display the Edit Access Path Format Entries panel.

File name . . . _ . . _ .
Access path name. . . . .
Format text . . _ . . _ .
Based on. . . . . . . . .

? Field

0 Horse code

_ Horse nawe

_ Horse gender

_ Horse value

_ Date of birth

_ Dam Horse code

_ Dam name

_ Dam Date of birth
_ Sire Horse code
_ Sire name

_ Sire Date of birth

F3=Exit F7=Relations

EDIT ACCESS PATH FORHAT ENTRIES

Hy model
Horse Attribute . @ REF
Retrieval index Type. . . . : RTW
Horse
Horse Farmat Mo _ 1

GEN key Altcol Ref

Mame Type no. Dsc seq  cnt
CDE ADCD K 1 1
=T ADTX A 1
TS ADST ] 1
VAL ABYA A 1
DTH# ACDZ ] 1
CDE REF AFCD A 1
TXT REF AFTX v 1
DT# REF ADD2 v 1
CDE REF AGCD A 1
TXT REF AGTX v 1
DT# REF AEDZ v 1

SEL: Z2-Field details, L-Locks.

Verify that the virtual fields you specified are listed. Virtual fields are indicated by a V in
the Type column. Press F13 to return to the Edit File Details panel.

Adding New Access Paths for HORSE

In this step you will add some new access paths as well as update the default Retrieval
(RTV) access path. This will demonstrate some of the more sophisticated capabilities of

access paths.

For example, you can define an access path to select only certain relations from the file
or to include selection criteria based on conditions specified for certain fields. In this
tutorial, you will specify new access paths that select only mares or only stallions from
the HORSE file. Call these new RTV access paths Mares and Stallions.

Type the names of the new RTV access paths, Mares and Stallions.

EDIT FILE DETAILS
File name . . . . . . . .
ALLribute

GEM format prefix . . . .

-3

Twp Access path
PHY Physical file
UPD Update index
RTV Retrieval index
RTV Hares

Documentation sequence. .

Assimilated physical. . .
Record not found message. .
Record exists message . .

Hy model
. Horse
. REF Field reference file. : *HOME
Source library. . . . @ HYGEH
. RE Distributed . . . . . H [¥,N]
Horse HF  rsgid. © USRBG8T
Hotse EX Hsgid. : USRBOOS
Source mbr Key Index options Auto add
HYAEREP HOHE ATR OMLY
HYAEREL®  UHIQUE IHMED ATR OHLY
MYAEREL1  UHIQUE IMMED ATR OHLY

_ RIY Stallionsll

SEL: 2-Details, G-J-Generate, E-STRSEU, D-Delete, L-Locks, O-Overrides
H-Hold-Release, T-Trim, U-Virtualize, U-Usage. F-Func refs., H-Harrative
F3=Exit FS5=Reload F7=Functions F8=Change name F17=Services F2@=Harrative
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Press Enter.

Confirming Addition of Access Paths

You have now added the two new access paths.CA 2E immediately assigns a source
member name and default properties to the new access paths.

Access Path Details

The RTV type access path for Mares must select only female horses from the HORSE file.
To specify this condition, type Z against the Mares Retrieval access path.

EDIT FILE DETAILS Hy model

File name . . . . . . . . ! Horse

Attribute - . . . . . . . i REF Field reference file. | =HOHE

Documentation sequence. . @ Source library. . . . . MYGEH

GEN farmat prefix . . . . i fE Distributed . . . . . H [¥,MN)

Assimilated physical. . .

Record not found message. : Horse HF Msgid. : USRBAA7

Record exists message . . ¢ Horse EX rzgid. | USREAOE

¥ Typ AGCcess path Source mbr Key Index options Auto add

_ PHY Physical file HYAEREP HOHE ATR OHLY

_ UPD Update index HYAEREL®  UHIOUE IMHED ATR OHLY

_ RTY Retrieval index HYAEREL1  UHIOGUE IWMED ATR OHLY

2 RTV Hares HYAEREL2  UHIOUE IWMED ATR OHLY

0 RTV Stalliens HMYAERELZ  UHIOUE IMMED ATR OHLY

SEL: Z2-Details, G-J-Generate, E-STRSEU, D-Delete, L-Locks, O-Overrides
H-Hold/Release, T-Trim, U-Virtwalize, U-Usage, F-Func tefs., H-Harrative

F3=Exit F5=Reload F7=Functions F8&=Change name F17=Services F2@8=Hartative

Press Enter to display the Edit Access Path Details panel.

EDIT ACCESS PATH DETAILS Hy model

File name . . . . . . . . : Horse Attribute . : REF
Access path name. _ . . . : Hares Type. . - . i RTV
Unigue or duplicate order : U (U-Unique,F-FIFO,L-LIFO,C-FCFO," ' -Undefined)

Index maintenance option : I (I-IMMED, D-DLY, R-REELDI
Alternate collating table

Allow select-somit _ . _ . : _ [S-5tatic, D-Dynamic, ' '-MHone)
Generation mode . . . H (M-MDLVWAL, D-DDS, S-S0L, x-UMx)
Source member name . . . HYAERELZ
Source member text . . : Horse Hates

Fornat GEM  Format text Aszociated
T Seq name pfx (Based on filel Update access path
B 1 FAEREAS AE  Horse Update index

SEL: Z-Entries. R-Relations, S-Select-omit, A-Assoc.acps, T-Trim, V-Virtualize
Fi=Exit FB=zRename F28=Harrative

96 Tutorial



CA 2E Access Paths

This panel supplies the parameters that control the i OS options for that access path. In
this tutorial, we will discuss only those options you need to define conditions; namely,
Select/Omit Sets and Static and Dynamic Selection. See your IBM manuals for details
about the other options.

Select/Omit Sets

A select/omit set lets you select or omit records from a view based on data values in
specified fields. Specifying a select/omit set for an access path is a two-level process.

You can specify none, one, or many select/omit sets for a given access path. Multiple
select/omit sets are joined with a logical OR; in other words, once a record satisfies a
select/omit set, other sets are not relevant.

Within each select/omit set, you define one or more conditions. Multiple conditions are
joined with a logical AND; in other words, all conditions need to be true for the entire

set to be true.

In this tutorial, there is only one select/omit set for each access path and only one
condition attached to each.

Static and Dynamic Selection
There are two kinds of access path selection available under i OS: static and dynamic.

Static selection is permanently built into the access path of the i OS logical file so that
the logical file only contains the records that meet the selection criteria.

Dynamic selection is not stored in the access path, but is applied to each record as it is
retrieved.

You will use dynamic selection in this tutorial.
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Selection Conditions for the Mares Access Path

To specify the condition that mares must be female for the Mares access path, create a
select/omit set for the access path, and attach conditions to this set. Type D in the Allow
select/omit field to select Dynamic i OS selection and type S in the Subfile selector to

define the select/omit criteria.

EDIT ACCESS PATH DETAILS

Alternate collating table

File name . . . . . . . . ! Horse
ACccess path name. . _ . _ | Mares
Unique or duplicate order : U (U-Unique,F-FIFO,L-LIFO,C-FCFO,
Index maintenance option : I (I-IMMED, D-DLY, R-REELDI

Generation mode . . . @ 3 [ﬁ—HDLvHL, 0-D0S, S-S0L, x-UMx)

Allow select-.omit . . . _ . D (5-5tatic, D-Dynamic,
Source member name . . : MYAERELZ
Source member text _ . | Horse

S 1 FAEREAS AE  Horse

Format GEN Format text

7 Seq name pfx (Based on filel Update access path

SEL: Z-Entries, R-Relations, 5-Select-omiit, fA-Assoc,acps, T-Trim, Y-Virtuvalize
Fi=Exit F8=Renawe FZB=Harrative

Press Enter to display the Edit Access Path Select/Omit panel.
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Select/Omit Set for Mares Access Path

To define the select/omit set, you will need to enter the following information on the
Edit Access Path Select/Omit panel.

m  Z against the line defining the select/omit set to zoom into another panel where
you enter details (the conditions) for the set.

m S forselect in the S/O column. Note that you could define a set to omit (O) male
horses instead. The result would be the same.

m  Atext description for the set.

In this case, use Female horses only for the description.

Type Z, S, and the description of the select/omit set.

EDIT ACCESS PATH SELECT-OWMIT Hy model
File name . . . . . . . . ! Horse Attribute .
Access path name. . . . . . Mares Type. . . .
Faormat text . . . . _ . _ ! Horse
Bagsedon. . . . . . . . . Horse Farmat Mo . @
3-0  Seq Text description
Female horses onlyll

| T Y Y T A A B

T T Y T T A L B

SEL: 2-Conditions.
F3=Exit F5=Reload F9=Entries

Press Enter to display the Edit Access Path Conditions panel. Note the Select/Omit set

field.

EDIT ACCESS PATH COMDITIOHS Hy model

File name . . . . . . . . . Horse Attribute .
Acocess path name. . . . . @ Mares Type. . . .
Format text . . . . . _ _ . Horse

Based on. . . . . . . . . . Horse Faormat Mo .
Sel-Omit set. . . . . . . S Female horses only

. Seq  Field Condition

F3=Exit F5=Reload
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Specifying the Conditions for the Select/Omit Set

Type the conditions to be attached to the select/omit set Female horses only on this
panel. In this case, the condition for the select/omit set will be based on the conditions
you already specified for the Horse gender field of the HORSE file. In other words, this
view of the HORSE file is to contain only records that have a value of Mare (represented
by an F) for the Horse gender field. To enter this condition, type the following:

Horse gender in the Field column to specify the field on which the condition is to be
based.

Mare in the condition column to indicate the value the Horse gender field must contain
for the record to be selected.

EDIT ACCESS PATH CONDITIONS Hy model

File name . . . . . _ _ _ ! Horse Attribute _ : REF
Access path name. . . . . . Mares Type. . . . . RV
Format text . . . . _ _ _ . Horse

Based on. . . . . . . . . Horse Format Mo 1
Sels0mit set. . . . . . . S Female horses only

Zeq Field Condition
Horse gender Marell

F3=Exit FS5=Reload

Note: If you type ? in the Field column,CA 2E displays a list of the fields on the access
path on which selection could be based. If you type ? in the Condition column,CA 2E
displays a list of possible condition values for the associated field.

Press Enter to define the condition. The process is now complete for the selection of
Mares. Press F13 (Fast exit) to return to the Edit File Details panel.
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Selection Access Path for Stallions

You can now specify a selection access path for Stallions by repeating the process you
just used to specify a selection access path for Mares. Type Z against the Stallions access

path.

EDIT FILE DETAILS
File name
Attribute
Documentation segquence. .
GEN format prefix
Aggimilated physical. . .
Record not found message. !
Record exists message . .

7 Typ Access path

_ PHY Physical file
UPD Update index
RT! Hares

RTY Retrieval index
RTV Stallions

: Horse
t REF

v AE

Horse
Horse

sgurce m
HYAEREP

HYAERELD
HYAEREL2
MYAERELL
HYAEREL3

| I

SEL: 2-Details, G-J-Genetate, E-STRSEU, D-Delete, L-Locks, 0-Overrides
H-Hold/Release. T-Trim, V-Virtualize. U-Usage, F-Func refs.,
F3sExit F5=Reload F7=Functions

F8=Cha

y model
Field reference file. @ =MOME
Source library. . . . HYGEH
Distributed . . . . . : H (Y,M]
HF Msgid. @ USRee8?
EX HMsgid. : USRBABS
BT Key Index options Auto add
HOHE ATR OHLY
UHIAGUE IMWED ATR OHLY
UHINUE IMHED DYHSLT ATR OHLY
UHIAUE IMNED ATR OHLY
UHIAUE THWED ATR OHLY

H-Harrative

nge name FL17=Services F2BsHarrative

Press Enter.

Access Path Details

To specify the condition that stallions must be male for the Stallions access path, create
a select/omit set for the access path, and attach conditions to this set.

Type D in the Allow select/omit field to select Dynamic i OS selection and type S in the
Subfile selector to define the select/omit criteria.

EDIT ACCESS PATH DETAILS
File name
Access path nane
Unique or duplicate order
Index maintenance option
Alternate collating table
Allow select-onit
Generation mode

ny

. Horse

: Stallions
U (U-Unique,F-FIFO,L-LIFO,C-FCFO,"
. I (I-IMMED, D-DLY, R-REELD)

o D (E2-Static, D-Dynamic, '
© 3 (M-MOLVAL, T-I0%, S-S00, X-1Mx]

model
Attribute . REF
Type. . . . : RTV®
' -Undefined)

' -Honel

Source member name . . : HYAEREL3
Sgurce member text . . . Horse Stallions
Format GEM Format text Associated
7 Seq nanme pf¥ (Based on file) Update access path
5 1 FAEREAT AE Horse Update index

Fi=Exit F&=Renawe

SEL: Z2-Entries, R-Relations, 5-5elect-omit, A-fAssoc.acps, T-Trim, Y-Virtualize
FZ@=Harrative

Press Enter.
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Naming the Select/Omit Set

The select/omit set for Stallions should select Male horses only. Type Z, S, and the
description of the select/omit set.

EDIT ACCESS PATH SELECT-OMIT My model
File name . . _ . . . . . . Horse Attribute . : REF
Access path name. . . . . ! Stallions Type. . . . : RTV
Format text . _ . _ . . . ! Horse
Basedon. . . . . . . . . | Horse Format Mo _ 1
5.0 Seq Text description
Male horses onlyll

{ T T Y Y O T A [ RS

I Y Y Y Y Y O B [~ N

SEL: 2-Conditions.
F3zExit F5=Reload F9=Entries

Press Enter.

Specifying Conditions for the Access Path

The selection condition for this access path is also based on the conditions you
previously entered for the Horse gender field of the HORSE file. Type the name of the
field Horse gender and the Selection condition Stallion.

EDIT ACCESS PATH COHDITIONS Hy model
File name . . . . . . _ . : Horse Attribute . @ REF
Access path name. . . _ . : Stallions Type. . . . . RTV
Format text . . . . . . . i Horse
Based on. . . . . . . _ . : Horse Format Mo . 1
selsOmit set. . . . . . . ! 5 Male horses only
Seq Field Condition
Horse gender Stallionll

F3=Exit F5=Reload

Press Enter to finish defining the Male horses only select/omit set. Press F13 (Fast exit)
to return to the Edit File Details panel.
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Access Path Relations
The entries to be included on the record format for an access path are defined by the

access path relations. Access path relations can include all the file relations, or be a
subset of them. The key level relations, however, must be present on every access path.

Modifying the Default RTV Access Path for HORSE

In this step you will modify the default Retrieval access path for the HORSE file to ensure
that Dams are female and Sires are male.

First display the access path details by zooming into the default Retrieval index. Type Z
against the default RTV access path.

EDIT FILE DETAILS Hy model

File mame . . . . _ . . _ ! Horse

Attribute . . . . . _ . . : REF Field reference file. . »HOHE

Documentation sequence. . ! source library. . . . | MYGEH

GEN format prefix . _ . _ : AE Distributed - . . . _ @ H (¥ ]

fAssimilated physical. . .

Record not found message. : Horse WF rsgid. | USRB@BT

Record exists message . . : Horse Ex Msgid. . USRBGBS

7 Typ ACcess path Source mbr Key [ndex options AUtO add

_ PHY Physical file HYAEREP HOKE ATR OHLY

_ UPD Update index MYAEREL®  UNIOUE IMMED ATR OHLY

2 RTY Retrieval index HYAERELL  UHIGUE THHED ATR OHLY

0 RTY Mares MYAERELZ  UHIGUE IMMED DYHSLT ATR OHLY

_ RTY Stallion HYAEREL3  UHIOUE TWHED DYHSLT ATR OHLY

SEL: Z2-Delails, GeJd-Generate, E-STRSEU, D-Delete, L-Locks, O-Dverrvides
H-Hold-Release, T-Trim, V-Virttualize, U-Usage, F-Func tefs.. H-Harrative

F3zExit F5=Reload F7=Functions F8=Change name F17=Services FZ@=Harrative

Press Enter to display the Edit Access Path Details panel for the default retrieval access
path.
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Displaying Access Path Relations

You are now ready to view the list of access path relations for the HORSE Retrieval index
access path. Type R in the Subfile selector.

EDIT ACCESS PATH DETAILS Hy model
File name . . . . . . . . i Heorse Attribute . REF
Access path name. . . . . : Retrieval index Type. . . . : RTV

Unigue or duplicate order : U (U-Unique,F-FIFO,L-LIFO,C-FCFQ," '-Undefined)
Index maintenance option : I (I-IMMED, D-DLY, R-REELDI
Alternate collating table :

Allow select-omit . . . . : _ [S-5tatic, D-Dynamic, ' '-Mone)

Generation mode . _ . : H (M-MOLYAL, D-D0S, S-S0L, X-UMx]

Source member name . . WYAERELL

Source member text . . : Horse Retrieval index
Format, GEM  Format text Associated

7 5eq name pfx (Based on fllel Update access path

R 1 JAERENK AE  Horse Update index

SEL: Z-Entries, R-Relations. 5-Select-omit. A-Assoc.acps, T-Triw, V-Virtualize
F3=Exit F8=Rename F2B8=Harrative

Press Enter to display the Edit Access Path Relations panel.

EDIT ACCESS PATH RELATIOHS Hy wodel
File mame . - . . . . . _ ! Horse Attribute . @ REF
Access path name. . . . _ : Retrieval index Type. . . . : RTV
Format text . . . . . . _ : Horse
Baged on. . . . . . . . . | Horse Format Mo . 1
7 0 Yerb Filesfar Access pathsFunction
B = Known by Horse code
_ = Has Horse name
_ = Has Horse gender
_ = Has Horse value
_ * Has Date of birth
_ = Refers to Horse Retrieval index
Dam
_ = Refers to Horse Retrieval index
Sire

A-Ref Accpths, S5-Select F4, T-Default F4, "+'~'-'-Add-Rwv relation, V-Virtual
F3=Exit F7=Entries

Access Path Relations for the Retrieval Index

The default Retrieval index access path includes all the relations that define a file; in
other words, it contains all the fields in the file. The included relations are indicated by *
in the D column. You can drop non-key relations in order to include a subset of fields in
your logical view of the data. You can later reinstate a dropped relation.

Note that each of the two Refers to access path relations involves a reference to
another access path. Any reference to another file by an access path relation is by
means of an access path of the referenced file known as the referenced access path. By
default this is the Retrieval index of the referenced file.

104 Tutorial



CA 2E Access Paths

Involution and Access Path Relations

Because the HORSE file Refers to itself in your model (involution), you need to change
the default referenced access path for these relations. Otherwise the same access path
will be called more than once in functions that use the file. Note that you need to
change the default referenced access path only when involution takes place.

The following sections describe how to change the referenced access path for the two
Refers to access path relations.

Changing a Referenced Access

Path

To change the referenced access path used by the HORSE Refers to HORSE For Dam
relation, type A against the relation.

a
1

EDIT ACCESS PATH RELATIOHS
File name
Access path name
Format text

_ = Known by

* Has

* Has

_ * Has

= Has

» Refers to

* Refers to

Hy model
.« . . . ! Horse Attribute . REF
.. . . . . Retrieval index Type. . . . RTY
...... Hotse
...... Horse Format Mo . : 1
Filesfor Access pathsFunction
Horse code
Horse name
Horse gender
Horse value
Date of birth
Hotse Retrieval index
Dam
Hotse Retrieval index
sire
A-Ref Accpths, S-Select F4, T-Default F4, '+"~'-"-Add-Rwv relation. V-Uirtual

F3=Exit F7=Entries

Press Enter to view access paths for the referenced file.
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Selecting an Access Path for Mares

Select the access path that is to be used in place of the default referenced access path.
In this case, select the Mares access path by typing X against Mares.

DISPLAY FILE ACCESS PATHS Hy model
File name . . . . . . . . ! Horse Attribute . : REF

Access path

¢== Position display

7 TYp Access path Source mor
X RTV Hares HYAERELZ
B RTV Retrieval index HYAEREL1
_ RTV Stallions HYAEREL3

SEL: X-Select access path. H-Harrative.
F3=Exit

Press Enter to select the access path and return to the Edit Access Path Relations panel.

Selecting an Access Path for Stallions

Repeat this process for the HORSE Refers to HORSE For Sire access path relation. In
other words, change the referenced access path for HORSE Refers to HORSE For Sire
from Retrieval index to Stallions.

Type A against the HORSE Refers to HORSE For Sire relation.

EDIT ACCESS PATH RELATIOHS Hy model
File name . . . . . . . . . Horse Attribute . . REF
Access path name. . . _ . Retrieval index Typa. . . . ¢ RTV
Format text . . _ . . . . ! Horse
Based on. . . _ . . . . . ! Horse Format Ho . 1
7 D Yerb Filesfaor Access pathsFunction
B * Enown by Horse code
_ = Has Horse name
_ = Has Horse gender
_ = Has Horse value
_ = Has Date of birth
_ = Refers to Horse Hares
Dan
A = Refers to Horse Retrieval index
Sire
A-Ref Accpths, S-Select F4, T-Default F4, "+'/"-'-Add-Rmv relation, U-Virtual
F3=Exit F7=Entries
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Press Enter to view the access paths available for selection from the referenced file.

Type X against the Stallions access path.

DISPLAY FILE ACCESS PATHS Hy model
File name . . . . . . . . | Horse Attribute . @ REF

Access path
| ¢== Position display

? Typ Access path Source mbr
_ RTY Hares HYAERELZ
_ RTV Retrieval index HYAEREL1
% RTY Stallions HYAEREL 3

SEL: X-Select access path, H-Harrative.
F3=Exit

Press Enter.

Press F13 to return to the Edit File Details panel. Press F3 to return to the Edit Database
Relations panel.
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Chapter 4: Designing Functions

This chapter introduces the following topics:
®  Functions

m  Device Designs

m  Action Diagrams

®  Function Options

m  Linking Functions

®  Function Parameters

This section contains the following topics:

Introduction to Functions (see page 109)
Device Designs (see page 117)

Action Diagrams (see page 151)
Function Options (see page 189)

Linking Functions (see page 192)
Function Parameters (see page 204)

Introduction to Functions

This topic introduces you to CA 2E functions.

New terms introduced:

®  Function

External function

®m  Internal function

®  Function type

m  Edit File (EDTFIL) function type

m  Select Record (SELRCD) function type

New panels introduced:
= Edit Functions

m  Edit Function Details
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Objectives

You will design interactive panels for the four following functions:
m  Edit the COURSE file
m  Select records from the COURSE file

Edit the HORSE file

m  Select records from the HORSE file

You will also define two additional functions:
m  Select Stallions

m  Select Mares
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Overview of Functions

A function defines a list of processes that will operate on the files and fields in your
database. CA 2E provides a variety of standard functions to which you can add your own
unique processing. CA 2E uses the information contained in your data model to provide
all of the default processing for the standard functions.

The set of standard functions consist of database functions, device functions, and user
functions. Note that only the first two will be covered in this tutorial. The standard
functions consist of a variety of function types, each of which performs a specific
process. For example, the Edit File (EDTFIL) function type retrieves data from a file and
lets the end user update that data using an interactive panel. The Print File (PRTFIL)
function type prints a report of the data from a file. The Create Object (CRTOBJ)
database function creates a record in your database.

A function can be implemented either as a separate program or as a subroutine within a
program as follows:

®m  An external function is implemented as a separate high-level language (HLL)
program. Each external function is attached to an access path. In general, the
standard device functions are external functions; for example, the Edit File function.
The only exception is the Print Object (PRTOBJ) function that is covered in a later
chapter of this tutorial.

®m  Aninternal function is implemented as source code within that of the calling
program; in other words, it is implemented as a subroutine. All the standard
database functions are internal functions; for example, the Create Object function.

There need not be a one-to-one correspondence between a function and the program
that implements it. You can link functions together to create larger processes that
become the building blocks of your applications; namely, several internal functions may
be implemented as a single program. In other words, a function is a unit of specification,
not implementation.

The standard functions may have the following components. Note that not all function
types have all four components.
m  Device design—Specifies the layout of the panel or report used by the function

m  Action diagram—Specifies the processing steps that make up the function (includes
default processing and processing that you define)

®m  Function options—Specifies default features of a function
®  Function parameters—Specifies fields to be passed into the function and returned
from the function at run time

Each of these components is discussed in this chapter.

In addition to the standard functions, CA 2E provides message functions, function fields,
and built-in functions, which perform low-level processing such as arithmetic
operations. These will all be discussed in this and the following chapters.
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Default Functions

CA 2E automatically creates five default functions for each reference file (REF) you
declare: two external functions (Edit File and Select Record), and three internal
functions (Change Object, Create Object, and Delete Object). Note that for capture files
(CPT), CA 2E automatically creates only the three internal functions.

Default External Functions

The two external functions CA 2E automatically creates are:
®m  An Edit File (EDTFIL) function

This type of function maintains multiple records on the file. An example in this
tutorial will be the Edit Course function.

m A Select Record (SELRCD) function

This type of function provides a display of the records on the file, and allows the
selection of one record for return to a calling program. An example in this tutorial
will be the Select Course function.

Both of these external functions are interactive device functions. Note that CA 2E does
not automatically create these device functions for capture files (CPT).

Default Internal Functions

The three internal functions CA 2E automatically creates are Change Object (CHGOB)),
Create Object (CRTOBJ), and Delete Object (DLTOBJ). These functions are used to
update the database and are called by external functions as required. They are
implemented as subroutines within the generated source code for an external function.
Internal functions are specified separately to give you the capability to add additional
processing for updating the database. This additional processing is made available to all
the functions that call the internal functions.
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Defining Edit Course and Select Course

First, display just those relations defined for the COURSE file by entering Course* on the
selection line of the Edit Database Relations panel.

You can display the functions for a particular file by typing F against the file on the Edit
Database Relations panel. Type F next to any COURSE file relation.

EDIT DATABASE RELATIOHS Hy model
=» ___ LCoursex Rel vl ___ __ __
T Typ Object Relation Seq Tup Referenced object
[! FIL Course Known by _ FLD Course code
__ FIL Course Has _ FLD Course name
Botlon
Zin)=Details F=Functions ECn)=Entries S(n)=Select F23=MotTe options
F3=Exit F5=Reload Fé=HiderShow F7=Fields F9=Add-Change FZ4=More Leys

Press Enter to view the five default functions for the COURSE file. The functions for a file
are created the first time you enter F against the file on the Edit Database Relations

panel.

CA 2E displays messages at the bottom of the panel to indicate this.

EDIT FUMCTIOHS Hy model

Flie name. . . : Course #%  1ST LEVEL ==

7 Function Function type Access path

_ Change Course Change object Update index

_ Create Course Create object Update index

_ Delete Course Delete object Update index

_ Edit Course Edit file Retrieval index
Select Course Select record Retrieval index

Hote. ..
SEL: Z-Details, P-Parms, F-Action diagram, S-Device design, H-Harr, 0-Dpen,
T-Structure, A-Access path, U-Usage, GsJ-Generate, D-Delete. C-Copy. L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functions FLl7=Services

Press F3 to return to the Edit Database Relations panel.
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Displaying Default Functions For HORSE

Type Horse* on the selection line and press Enter to display only the relations defined
for the HORSE file.

Display the functions for the HORSE file by typing F against any relation on the HORSE
file.

EDIT DATABASE RELATIOHS Hy model
=» Horses Rel lvl: -
7 Typ Object Relation Seq Typ Referenced abject
F_ FIL Horse known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horse Has _48 FLD Horse value
__ FIL Horse Has _5@ FLD Date of birth
__ FIL Horse Refers to _68 FIL Horse

For: Dam Sharing: eALL
__ FIL Horse Refers to _78 FIL Horse

For: Sire Sharing: =ALL

Bottonm

Zin)=Details F=Functions E(n)l=Entries Sin)=Select F23zHore options
F3=Exit  F5=Reload Foe=Hide-Show F7=Fields F9=Add-Change FZ4=Hore keys
Function 'Create Horse' is being created ...

Press Enter to display the default functions created for the HORSE file.

CA 2E creates the default functions the first time you access the functions for a file.
Messages to indicate this appear at the bottom of the Edit Database Relations panel. For
example, "Function ‘Edit Horse’ is being created."

EDIT FUMCTIOHS Hy model

File name. . . : Course EE 1ST LEVEL ==
7 Funcrinn Function type Access path

0 Change Horse Change object Update index

_ Create Horse Create object Update index

_ Delete Horse Delete object Update index

_ Edit Horse Edit file Retrieval index

_ Select Horse Select record Retrieval index

Hore...
SEL: Z-Details, P-Parms, F-fiction diagram, 5-Device design, H-Harr, 0-Open,
T-Structure, A-Access path, U-Usage, G-J-Generate, D-Delete. C-Copy. L-Lock.
F3=Exit F5=Reload F7=File details F9=fdd functions F17=Services
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Adding Functions

You can add your own functions to the list supplied by CA 2E. To declare a function,
specify a function name, a function type, and the name of the access path that defines
how data from the file is presented to the function. You can view a list of possible
function types by typing ? in the Function type column, and a list of the existing access
paths based on the HORSE file by typing ? in the Access path column.

Select Mares and Select Stallions Functions

In this step you will add two new Select record functions, Select Mares and Select
Stallions. These functions will enable you to display a list of mares only or stallions only
in response to an inquiry. These functions will use the Mares and Stallions access paths
you previously defined.

Type the function names, function types, and access paths.

EDIT FUHCTIONS Hy model
File name. . . ! Horse #%  LST LEVEL »=
T Function Function type Access path

Change Horse Change object Update index

Create Horse Create object Update index

Delete Horse Delete object Update index

Edit Horse Edit file Retrieval index

Select Horse Select record Retrieval index

Select Hares Select record Hares

Select Stallions Select record Stallionsll

Hore. ..
SEL: Z2-Details, P-Parms, F-Action diagram, S-Device design, H-Harr, O-Open,
T-Structure, A-Access path, U-Usage. GoJ-Generate. D-Delete, C-Copy. L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functions F17=Services

Press Enter.

Creating New Functions

The two messages "Function ‘Select Mares’ is being created" and "Function ‘Select
Stallions’ is being created" will appear briefly at the bottom of the panel. The functions
will now be declared to your design model and are available for reference by other
functions. At this stage no further definition is required.

Note: You will need to define additional aspects of the new functions later in this
tutorial before they can be implemented.
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Understanding Function Details

Each interactive external function will be implemented by means of:

m A High Level Language (HLL) program

m A DDS display file

m  Afile containing Help text

An appropriate source member is created to contain each type of generated source. CA

2E supplies default names for the source members. You can change the default source
member names using the Edit Function Details panel.

The implementation language is controlled by the target HLL (higher level language).
You may generate in RPG, COBOL, UNIX, or Client Server Applications depending on

your version of CA 2E.

The default implementation language for new functions is controlled by the YHLLGEN
model value.

Displaying Function Details

You will now display the details of the Edit Horse function. Type Z against the Edit Horse

function.

EDIT FUHCTIOHS Hy model

File name. . . : Horse =% 15T LEVEL ==

7 Function Function type Access path
Change Horse Change object Update index
Create Horse Create object Update index
Delete Horse Delete object Update index
Edit Horse Edit file Retrieval index
Select Horse Select record Retrieval index
Select Hares Select record Hares
Select Stallions Select record Stallions

| T T A O A | (Lo I I |

More. ..
SEL: Z-Details, P-Parms, F-Action diagram, S-Device design. H-Harr. 0-Open,
T-Structure, A-Access path, U-Usage. G-J-Generate, D-Delete. C-Copy. L-Lock
F3=Exit F5=Reload F7=File details F9=Add functions F17=Services
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Press Enter to view function details for the Edit Horse function. Note the program (RPG),
display file (DDS), and the help text file (UIM).

EDIT FUACTION DETAILS © My wodel
Function name . . . Edit Horse Type . Edit file
Received by file. . Horse Acpth: Retrieval index
Workstation . . . ¢ HPT
Source library. . HYGEH
Object Source Target
T Type HName HLL Text
B FGH HYAEEFR RPG Edit Horse Edit file
_ DSP HYAEEFRD ons Edit Horse Edit file
HLF  HYAEEFRH UIH Edit Horse Edit file

SEL: E-STRSEU, O-Compiler Overrides.
F3=Exit F7=0ptions F8=Change name F9=Scr,rpt layout F2@=Harrative

Device Designs

CA 2E automatically creates a default interactive panel design for each interactive
device function. You can modify the default designs to meet the requirements of your
application. This topic describes how to use the CA 2E Device Design Editor to modify
the device design associated with your Edit Horse and Select Horse functions.

The Edit Horse function will show the use of an action bar (pull-down menu) as part of
the panel design. The Select Horse function will show the use of a window.

New terms introduced:

m  CA 2E device design

m  Usage

New panel introduced:

m  Edit Function Devices
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Overview of Device Designs

When you declare a function, CA 2E supplies a default panel design. You can modify it to
meet your requirements using an interactive panel design tool.

A device design specifies the following:

The selection of fields present on a device panel and the accompanying text for
each field

The display of both fields and text may be conditional.

The order in which the fields are displayed on the device panel and how they are
edited

The display attributes for the fields

The use of each field

All of the above are defaulted from the design model. You may override most of these
default values.

Displaying the Device Design for Edit Horse

The Edit Function Details panel for the Edit Horse function should be displayed on your
screen. If it is not, follow the steps at the end of the preceding topic.

There is only one panel design for the Edit Horse function. You can view the default
device design from the Edit Function Details panel by pressing F9.

EDIT FUHCTIOH DETRILS " Hy model

Function name . . . Edit Horse Type : Edit file
Received by file. ! Horse Acpth: Retrieval index
Workstation . . . ¢ HPT

Zource library. . MYGEH

Object Source Target

T Type Hame HLL Text

B PGHM  HYAEEFR RPG Edit Horse Edit file

_ D=P HYAEEFRD oDs Edit Horse Edit file

_ HLP MHYAEEFRH UIn Edit Horse Edit file

SEL: E-STRSEU, O-Compiler Overrides.

F3=Exit F7=0ptions F8=Change name F9=5ct rpt layout FZB=Harrative
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The default panel design for the Edit Horse function displays.

I File fUnction Selector  Help

*PROGREAM wPGFMOD ODAFM Y HH MM S5
Edit Herse
Horse code .

Zelect items, then select an action.

Opt Horse Horse name Horse Horse value Date of Dam Hors
code gender birth code

F3=Exit  F5=Reset F9=0pen FlB=Actions
Design exceeds device size Limits for function Edit Horse

Note: Do not be concerned about the message at the bottom of the panel.

Default Device Design Formats

A panel design consists of header/footer formats and a variable format that depends on
the function type. The panel design for the Edit Horse function, which is an Edit File
function type, consists of the following formats.

m  The uppermost format contains the header lines that give status information about
the user, date, time, and mode (New/Open) of the panel.

m At the bottom of the panel, the footer lines give function key explanations. Any
execution time messages are displayed on line 24.

m  The middle section of the panel contains the formats that vary depending on the
function type. In this case we are using an Edit File function type. It contains two
formats,

m A subfile control format.

m  Asubfile record format. The subfile record is the format for a single record that
is retrieved from the fields of the specified access path according to the
function type.

Chapter 4: Designing Functions 119



Device Designs

Design Standards and Subfile Selector Options

When the function type includes a subfile, descriptions for the Subfile selector options
are included as part of the default device design. These can be

m  Part of the footer along with standard function key descriptions
m  Placed above the subfile record as part of the subfile control format
This is the CUA ENTRY design standard.

m  Listed as actions in the Selector Choice menu that is part of the action bar at the top
of the panel

This is the CUA TEXT design standard.

The default design standard for CA 2E design models on the IBM iis CUA ENTRY.
However, when you created your design model at the beginning of this tutorial using
the Create Model Library (YCRTMDLLIB) command, you were told to specify *CUATEXT
as the design standard for your model.

When the design standard is set to CUA TEXT, CA 2E automatically creates all Edit File
functions with an action bar on the panel design. Note the action bar at the top of the
panel design for the Edit Horse function. An action bar provides a set of choices that
give the end users access to various actions available on the panel. CA 2E automatically
provides a default set of choices depending on the function type. Later in this tutorial
you will define a new choice and action on the Edit Horse function’s action bar.

Subfile Control Default

The key field of the HORSE file (Horse code) is placed on the subfile control format as
well as on the subfile record. This field is a positioning field that causes the subfile
record to begin at a particular record when a value is entered into this field.

Subfile Record Default

To determine the default panel design for an Edit File function, CA 2E places all the
fields from the access path side-by-side on a subfile record, with the field names as
column headings. If the fields total more than 80 characters, the design continues into a
work area on the right. It is up to you, the designer, to adjust the design until the fields
are all displayed on the panel. In this tutorial, the fields exceed the panel display. CA 2E
alerts you to this fact and displays the message "Design exceeds device size limits for
function Edit Horse" at the bottom of the panel.
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Displaying the Rest of the Device Design

By default, only 80 characters of the panel design may be displayed at one time. You can
move the panel window to display more of the panel design by pressing F4, which
moves the window 40 columns to the right. Pressing F4 again moves the subfile record
another 40 columns to the right. Pressing F1 moves the panel design 40 columns to the

left.

| File fUnction  Selector  Help

*PROGRAM *PGHMMO0D DOAMMYY HH MM S
Edit Horse

Horse code .

Select items, then select an action.

Opt Heorse Horse name Horse Horse value Date of Dam Hors
code gender birth code

F3=Exit  F5=Reset  F9=0pen FlH=Actions
Design exceeds device size limits for function Edit Horse

Press F4 to move the device design 40 columns to the right.

Note the virtual fields, Dam name and Dam Date of birth that you added to the default
Retrieval access path for the HORSE file. If you had not explicitly added these fields to
the access path, they would not appear on this display.

Note also that the virtual fields are for output only and are represented by Os or 6s.

OOAMMAAY HH MM 55
orse

Horse Horse value Date of Dam Horse Dawm name Dam Date
gender birth code of birth
QQOOOOOOO00000000000000000  S5-06 G0
Q000000000000000000000000 &6 66 G5
Q000000000000000000000000  SE6-/6E GG
QOOCCIQ00000000000000000 &8 LE L5
O000000000000000000000000  &6-/56. 66
0000000000000000000000000  &6-EE BE
Q000000000000000000000000  &&-8E GG
Q000000000000000000000000  &6-56. GG
Q000000000000000000000000  SE6-/6E GG
QOOCCQIQ00000000000000000  £6-EE EE
Q000002000000000000000000 &6 GE G5

ns
Design exceeds device size limits for function Edit Horse
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Press F4 again to move the device design 40 more columns to the right.

1
Dam name Dam Date Sire Horse Sire name
of birth code
OO00000000000000000000000  A6.-66 766 QO00000 2000000000000 0000
0000000000000000000000000  E6.,66.,66 00000000000000000000000 00

QO00000000000000000000000 £ 2866
0000000000000000000000000 6666 /66
0000000000000000000000000  &58.-65.-66
0000000000000000000000000 656666
0000000000000000000000000 656666
0000000000000000000000000 6866766
QO00000000000000000000000 666666
0000000000000000000000000 666666
Q000000000000000000000000 68 66,66

Q000000 0000000000000 00000
00000000000000000000 00000
0000 000000000000000000000
QO00000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000 0000000A0 00

Lonlelonle ch el cl el e - )

Design exceeds device size limits for function Edit Horse

Press F15 to return to the left margin of the device design; in other words, back to the
first field in the subfile record.

Editing the Default Device Design

The Device Design Editor has a number of facilities to enable you to quickly design a
more compact, understandable panel. Many of these facilities involve the use of
function keys and are generally dependent on the position of the cursor when the
function key is pressed. The device design is updated as you make each modification.

The following table shows some of the function keys available for editing your device
design. Most of these will be illustrated in this and other topics in the tutorial. To learn
about additional features of the Device Design Editor, refer to the Help text or the CA 2E
manual Building Applications.

Function Key Action

F1 Moves the device design 40 columns to the left

F2 Animates the device design using CA 2E Toolkit prototyping
facilities

F4 Moves the device design 40 columns to the right

F5 Displays the Edit Screen Format Details for the format on which

the cursor is positioned

F7 Displays the Edit Screen Format Relations panel when the cursor
is positioned on the first subfile record

F8 Selects a field to be moved (cut) and moves the selected field
after the field on which the cursor is positioned (paste)
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F9 Moves the field on which the cursor is located and all fields to its
right to the next line

F10 Adds a space before the field on which the cursor is positioned; in
other words, moves text one column to the right

F15 Moves device design to the left margin

F16 Moves device design to the right margin

F17 Displays a list of device formats

F18 Displays the Edit Screen Field Attributes panel for the field on
which the cursor is positioned

F19 Adds a function field to the device design

F20 Edits a function field on the device design

F22 Removes a space before the field on which the cursor is

positioned; in other words, moves text one column to the left
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Reducing the Width of the Device Design Layout

You can reduce the width of the device design by folding the subfile records that make
up the device design. This way the fields in each record are arranged over several lines
rather than in one long line. You will use the F9 key to do this.

The following steps in this tutorial show how to split the information about each horse
into three lines that give:

m  Information about the horse itself

m  Information about the horse’s Dam

m  Information about the horse’s Sire

The change in position of the fields on the device design is determined by the position
of the cursor when you press the function key. To begin the second line with Dam Horse

code, you will simply place the cursor on this field and press F9. The subfile record
format will split into two lines. The device design is updated to reflect the change.

Position cursor.

File fUnction Selector Help
*PROGRAM *PGHMMOD DO-MHAYY HH: MM 55
Edit Horse
Horse code

Select items, then select an action.

Opt Horse Hotrse name Horse Horse value Date of Dam Hors
code gender bitth inde

F3=E=it F5=Reset F9=0pen FlB=Actions
Design exceeds device size limits for function Edit Horsze

Press F9. The subfile record format now displays only two HORSE records.
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Folding the Device Design Layout Adain

Next, repeat the process to move the fields relevant to the Sire to a separate line from
those for the Dam. Place the cursor on the Sire Horse code.

File fUnction Selector Help

*PROGRAM *PEMMOD DD-MM-YY HH:MM: 55
Edit Horse
Horsze code

Select items, then select an action.

Opt Horse Horse name Horse Horse walue Date of
code gender birth
Dam Horse Dam name Dam Date Site Horse Sire mame
code of birth code
0000000000000000000000000  66-66-66 I 0000000000000000000
Daw Hotse Dam name Dam Date Site Hotse Sirte mame
code of birth code
0000000000000000000000000 666666 Ooo0000000000000000

F3=Exit FS=Reszet Fo=0pen Fla=Actions
Design exceeds device size limits for function Edit Horse

Press F9. The subfile record format now displays only one HORSE record.

Panel Format Details

You can view a list of all the fields available on any particular format using the Edit
Screen Format Details panel. To access this panel for the Subfile record format, place
the cursor on any field of the first subfile record.

File fUnction Selector Help
#PROGRAM #PGMMOD OD-MM-YY HH: MM S5
Edit Horsze
Horse code .

Select items, then select an action.

opt  Horse Horse mame Horsze Horse value Date of
code qender birth
Dam Horse Dam name Dam Date
codE of bitth
O000000000000000000000000 66~ 66766
Site Horse S5ire name Sire Date
code of birth

0000000000000000000000000 666606

F3=Exit Fa=Rezet Fa=0pen Fla=Actions
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Press F5.
EDIT SCREEH FORHAT DETAILS Hy model
Farmat . _ . . . . . . _ : Subfile record. Tvpe: RCD
Elank lines before fmt . . . . . : _1 or Fixed start line no . . _
EBlank lines after column headings: __ Elank line between tecords . . _

Subfile page . .

% Field Func Typ Usg Ow Length GEM name Etp FRqd LL
_  #*5FLSEL ACT S5T5 1 I 1 *SFLSEL u C
_ Horze code DTA CDE I I 6 ADCD kK ¥ C
_ Horse name DTA TXT I I 25 ADTX A C
_  Horze gender DTA 5T5 1 I 1 ADST A C
_  Horze value DTA vaL I 1 11.2 ABYA A C
_ Date of bitth DTA DT# I I 6.8 ACDZ A C
_ Dam Horse code DTA REF 1 1 6 AFCD A C
_ Dam name DTA REF O 1} 25 AFTX v C
_ Dam Date of bitth DTA REF 0 1} 6.8 ADD2 v C
_  Sire Horsze code DTA REF I 1 [ AGCD A C +

SEL: Z2-Details, A,B,.C.D-Text position, I.0,H,'-"-Field usage.
Fi=Exit F7=Fmt rel FlB=5equence F19=Add function field FZ3I=Add constant

Edit Screen Format Details

The Edit Screen Format Details panel shows all the fields in the Subfile record format.
The details shown for each field on the format include the name and type of the field.
This panel also allows you to control the positioning of the format with respect to other
formats on the device design.

You can also use this panel to specify a field’s usage; in other words, whether the field is
input capable (1), output only (O), or hidden (H). This applies to any field other than the
Subfile selector field (*SFLSEL). For example, you could hide a field by typing H against
the field or you could change an input capable field to output only by typing O against
the field.

Note: Some restrictions exist when changing an output only field to an input capable
field.
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Editing the Panel Format

In this step you will use the Edit Screen Format Details panel to make the following two
changes to improve the appearance of the Edit Horse panel.

1. Separate the individual subfile records with a blank line by typing Y (yes) against the

Blank line between records field.

Place field labels before the fields on the second and third lines of the record,

rather than above them, to clarify the information. CA 2E has four options for

positioning the label associated with a field.

Column heading (C) - above a column of instances of the field; this value

m  Above (A) - on the line above a field
m  Before (B) - on the same line as the field
u

applies only to a subfile record format
m Drop (D) - omit the label

To reposition the labels on the second and third lines, you will type B against each of the
Dam and Sire fields. Note that later in this tutorial you will use the Edit Screen Entry
Details panel to overwrite the wording of the field labels.

Specify Y for the Blank line between records field and type B against each of the Dam

and Sire fields.

EDIT SCREEH FORHAT DETAILS
Format

TECoTd.

Hy model

Tvpe: RCOD

Elank lines before fmt . . . _ . ¢ _1

Blank linesg after column headings: _
Subfile page

Y Field Func Typ
_  *SFLSEL ACT 5TS
_ Horze code OTA CDE
_ Horsze name DTa TXT
_  Horsze gender OTA 5TS
_ Horsze value DTA AL
_ Date of birth DTa DT#
B Dam Horse code OTa REF
B Dam name DTA REF
B Dam Date of bitrth OTA REF
B Sire Horze code DTaA REF

F3=Exit F7?=Fmt rel FlO=Sequence

SEL: Z-Details. A,.B.C.D=Text position.
F19=Add function field F23=Add constant

or Fixed start line no

Elank line between records . . . @ ¥

u

w
o

Length GEM name
*#SFLSEL
ADCD
ADT
ADST

.2 ABMA

a8 aACbD2

AFCD

AFTX

.8 AbdD2

AGCD

Etp Rgd
¥

-1 )

W
1
1
1
1
1
1
1
1]
0
1

==X

I.0.H, "="=Field uszage.
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Press Roll Up to display more fields. Type B as shown to position the labels for the Sire
name and Sire Date of birth before the field on the same line.

EDIT SCREEH FORHAT DETRILS Hy model

Foarmat . . .+ Hubfile record. Type: RCD

BElank lines before fmt . . . . . ¢ _1 or Fixed start line no . _
Elank lineg after column headlngs _ EBElank line between records . H
Subfile page . _

T Field Func Twp Usg Owr Length GEM name Etp Rgd LL
B Sire name OTA REF O 1] 253 AGTX v C
B Sire Date of birth DTA REF 0 O 6.8 AEDZ2 v C

SEL: 2-Details, A,B,C,D-Text position, I,0,H,'-'-Field uzage.
F3=sExit F7=Fmt vel FlO=5equence F19=Add function field FZ3=Add constant

Press Enter to confirm the changes. Note that the value in the LL (Label Location)
column for each of the Dam and Sire fields has changed from C to B. Press Roll Down to
view the preceding panel.

EDIT SCREEH FORHAT DETﬂILS Hy model
Farmat _ . - §_9f1le Tecord. Twpe: RCD
Elank lines before fmt . . . . . ! _1 or Fixed ztart line no . _

Elank lines after column headlngs _ Blank line between rtecords . . . ¥
Subfile page . .

7 Field Func Typ Usg Ow Length GEM name Etp FRqd LL
*5FLSEL ACT S5T5 1 I 1 *3FLSEL u C
_ Horsze code DTA CDE I I 6 ADCD K ¥ C
_ Horsze name DTA TXT 1 I 25 AOTX A C
_  Horsze gender DTA S5TS5 1 I 1 ADST A C
_ Horsze value DT YaL I I 11.2 HhBYa A C
_ Date of pirth DTA DTH I I 6.8 ACDZ n C
_ Dam Horse code DTA REF I I 6 AFCD A B
_ Dam name DTA REF 0 0 25 AFTX v B
_ Dam Date of birth DTA REF 0 1} 6.8 ADDZ v B
_ %Bire Horze code DTA REF I I [ AGCD A B +

SEL: Z-Details, A,B,C.D-Text position, I,0,H,'=-'-Field usage.
F3=Exit F7=Fmt tel FlO=5equence F19=Add function field F23%=Add constant

Press F3 to return to the Device Design Editor.

Effect of Screen Format Changes on Device Design

The updates you have made are displayed immediately when you press F3 on the Edit
Screen Format Details panel. The new panel layout is clearer, with a blank line between
each subfile record and the field labels shown before the fields. However, because the
field labels are now on the same line as the fields, the second and third lines of the
subfile record are too long to fit on the panel.

128 Tutorial



Device Designs

Shortening Field Labels

You can reduce the length of the lines on the panels by shortening the field labels. This
is done by editing the individual field entry details using the Edit Screen Entry Details

panel.

To display the field entry details for any field, place the cursor on that field or its label in
the first subfile record and press the Enter key. To display the field entry details for the
Dam Horse code field, place the cursor on the field.

File flnction Selector Help
*PROGRAM *PEMMOD OD-MM-YY HH: MM SE
Edit Hotse
Horse code .
Select items, then select an action.
Opt Horse Horse name Horge Horse value Date of
code gender birth
Dam Hotze code W Dam name 0O0OOO0000000000000000000 Dam Date of bitth 66
Sire Horse code Sire name 0000000000000000000000000 Sire Date of birth
Dam Hot=e code Dam name OO00000000000000000000000 Dam Date of bitth 66
Sire Horse code Sire name 0000000000000000000000000 Sire Date of birth
Dam Hotze code Dam name 0O0OOO0000000000000000000 Dam Date of bitth 66
Sire Horse code Sire name 0000000000000000000000000 Sire Date of birth
F3=Exit F5=Reset F3=0Open FlB=Actions
Dezign exceeds device size limits for functiom Edit Horsze
Press Enter to access the Edit Screen Entry Details panel for Dam Horse code.
EDIT SCREEH EHTRY DETAILS Hy model
Field name . . . . _ : Dam Horsze code Dizplay length . . : [
GEM name . . . _ _ _ 1 AFCD
Label location . + 3 iAbove,Before.Column, blank] Label spacing. !
Lines before . R H 1
Spaces before. . . : Screen text.. . . _ . E (M, L, FI
Column Headings. : Dam Horse
coae
Left hand side text. . Dam Horse code
Right hand side text ! Code
Di=play RHS text _ i _ PFHZ spaces . o 1 Fill LHS text. .
I-0 Ugage. . . . . i &
Check condition . *HOHE
Allow blank. . . . ! Check numeric. ! _ Field exit option. . @ ¥
F3=Exit, no update F7=Relationsz F18=Screen attributes

The Edit Screen Entry Details panel gives details of the label location, spacing, text, and
position. Note the different versions of the text to be used for the different label

positions (Above, Before).
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Shortening Field Label for Dam Horse Code

You can shorten the label before the field by changing the Left hand side text (LHS text).
In this case, change the Left hand side text from Dam Horse code to Dam.

EDIT SCREEH EHTRY DETAILS Hy model
Field name . . . . _ . ! Dam Horge code Digplay length . . ! &
GEM mame - . . _ _ _ _ : AFCO

3 (Above,Before,Coluwn, blank) Label spacing. !
1

Label location .
Lines before .

Spaces before. : Screen text. . . _ ¢ E (M, L, FI
Column Headings. : Dam Horse
code
Left hand zide text. : Dam
Right hand =zide text : Code
Display RHS text . . ! _ PRHE spaces . . . _ 1 Fill LHS text. H
I-0 Usage. . . . . .+ 1
Check condition . *HOHE
Allow blanmk. . . . . ! Check numeric. . ¢ _ Field exit opticon. . @ ¥

F3=Exit, no update F7=Relationsz F18&=5creen attributes

Press Enter.

Shortening Field Label for Sire Horse Code

The second line of the subfile record format now fits on the panel. The next step is to
shorten the label for the Sire Horse code field using the same process and position the
cursor.

File fUnction Zelector Help

*PROGRAM *PGMHOD OO-MH-YY HH: MM S5
Edit Horse
Horze code .

Select items, then select an action.

Opt Horsze Horze name Hotse Horse value Date of
code gender birth
Dam Dam name DDDDQDDDDDDDDDDDDDDﬁDDDDD Dam Date of birth GE-REs66

Sire Horse code Wl Sire name 0000000000000000000000000 Sire Date of birth

Dam Dam name OOODOO0000000000000000000 Dam Date of biTth G6-/G6-66
Sire Horse code Sire name 00000D00000C00000000000000 Sire Date of birth

Dam Dam name 0O0OD00000000000000000000 Dam Date of biTth GE/GE/EE
Sire Horse code Sire name 0000000000000000000000000 Sire Date of birth

F3=E=it F5=Rezet Fo=0pen FlB=Actions
Dezign exceeds device gize limits for function Edit Horse
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Press Enter.

Change the Left hand side text to Sire.

EDIT SCREEH EHTRY DETAILS

Hy model

Field name .

Sire Horse code

Digplay length . . : &

GEM name .

Label location .
Lines before .
Spaces before.
Column Headings.

Left hand szide text.

Right hand side text

Display RHS text .
1-0 Usage.

AGCD

B (Abowve,Before,Column,blank] Label spacing.
1

_ Screen text. . . . FE M, L, F
Sire Horze

code

sivell
Code
RHZ spaces . . . . 1

Fill LHS text. . .

-5

Check condition .

Allow blank.

F3=Exit., no update

*HOHE

! Check numeric. .

F7=Relations

Field exit option. . @ ¥

Fl8=Screen atttibutes

Press Enter to return to the device design.

Removing Field Labels

You can compress the panel layout further by removing the labels Dam name and Sire
name. To do so, first place the cursor on the Dam name field.

File fUnction Selector Help

*PROGRAM *PEMMOD DO-MM Y HH MM S5
Edit Horse
Horse code .

Select items, then select an action.

Dpt Hotse Horse mame Horse Horse value Date of

code gender birth
Danm Dam name BO00000000000000000000000 Dam Date of biTth 6E/6E/66
Sire Sire name 00000C0000000000000000000 Sire Date of birth 666666
Dam Dan name OO0O0OO0O0000000000000000 Dam Date of birth G6-G6766
Sire Sire name 0000000000000000000000000 Sire Date of birth 666666
Dam Dam name OO0DOOO0000000000000000000 Dam Date of bitth 66/66766
Sire Sire name 0000000000000000000000000 Sire Date of birth 66766766
F3i=Exit FE=Reszet F9=0pen Fle=Actions

Press Enter.

CA 2E displays the Edit Screen Entry Details panel for the Dam name field.
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Removing Field Label for Dam Name

Notice the value of B (Before) in the Label location field; this caused the LHS text to
appear as a label before the Dam name field. To remove the label, change the Label
location field from B to blank.

EDIT SCREEH EHTRY DETAILS Hy model
Field name . . . . . . i Dam name Dizplay length . . ! 25
GEM nmame . . . . . . . i AFTX Override length.
Label location . _ . : _ [Above.Before,Column,blank] Label spacing. @ I
Lines before . A
Spaces before. . . . _ 2 Screen text. . . . @ E (M, L, FI
Column Headings. . : Dam name
Left hand side text. : Dam name
Right hand zide text : Text
Digplay RHZ text . . ¢ _ PRHS spaces . . . .+ _ 1 Fill LHS text. . . . : ¥
I~0 Usage. . . . _ . : 0O
Check condition . *HOHE
Allow blank. . . . . Field exit option. . ! _

F3=Exit, no update F7=Relationz FL18=5creen attributes

Press Enter.

Removing Field Label for Sire Name

Remove the field label for the Sire name field in the same way. Position the cursor on
the Sire name field.

File fUnction Selector Help

*PROGRAM  «PGMHOD DO/MMAYY HH: MM 55
Edit Horse
Horse code .

Select items, then select an action.

Opt Hotse Horse name Horse Horse value Date of
code gender birth

Dan 0000000000000000000000000  Dam Date of birth 66-66-66

Zire Sire name E000000000000000000000000 Sive Date of birth G66-66-66
Dan 0000000000000000000000000  Dam Date of Dirth 66-66766

Sire Sire name 000CO0OO00000000C00000000 Sire Date of birth 66-66-66
Dam 0000000000000000000000000 Dam Date of Dirth 66/ 66766

Sire Sire name 0000000000000000000000000 Sire Date of birth 66-66/66

F3=Exit FS=Reset F9=0pen Fle=Actions
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Press Enter.

Notice the value of B (Before) in the Label location field; this caused the LHS text to
appear as a label before the Sire name field. To remove the label, change the Label
location field from B to blank.

EDIT SCREEH EHTRY DETAILS Hy model
Field name . _ . _ . . ! Bire name Digplay length . . : 25
GEM mame . . _ . . . _ ! AGTX Owverride length.
Label laocatian _ . . ! _ [Above,Before,Column,blank)  Label spacing. @ B
Lines before . _
Spaces before. o 2 Screen text. . . . E (M, L, FI
Column Headings. . . ! Sire name
Left hand =zide text. : Sire name
Right hand side text @ Tewt
Display RHS text . . : _ RH3 spaces . . . . : _ 1 Fill LHS text. . _ H.
I-0 Ugage. . . ]
Check condition . *HOHE
Allow blank. . . . . : Field exit option. _
F3=Exit, no update F7/=Relations F18=Screen attributes
Press Enter.
After removing field labels for the Dam name and Sire name fields, the resulting panel
will look like the following screen.
File fUnction Selector Help
#PROGRAM *PGMMOD OOAMM- Y HHIMM: S5

Edit Horse
Harse caode .

Select items, then select an actiaon.

Opt Horse Horse name Horse Horse value Date of
code gender birth
Dam 0000000000000000000000000  Dam Date of DiTth 6666766
Sire 0000000000000000000000000  §ire Date of birth 66/66-66
Dam 0000000000000000000000000  Dam Date of DiTth 6666766
Sire Q000000000000000000000000  Sire Date of birth 66/66766
Dam 0000000000000000000000000  Dam Date of DiTth 66 B6-GE
Sire Q000000000000000000000000  Sire Date of birth 66/66766

Fa=Exit FS=Reset F9=0pen Fle=Actions
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Centering a Field with Respect to its Label

The Label spacing field on the Edit Screen Entry Details panel lets you position a field
with respect to its label. This applies to fields on the same line as their label as well as to
fields positioned below their label. One use of the Label spacing field is to center a field
whose length is shorter than the label length; for example, the Horse gender field.

In this step you will center the Horse gender field below its label. To do this, access the
Edit Screen Entry Details panel for the Horse gender field. Position the cursor.

Press Enter.

File flinction Selector

*FROGRAM *FEMMOD DO-MM~Y HH: MM SS
Edit Horsze
Horse code .

Select items, then select an action.

Opt Horsze Horsze name Horsze Horse value Date of

code ender birth
Dam 0000000000000000000000000  Dam Date of birth 66-66-66
Sire 00000000000005000000000030  Sire Date of birth 66-66-66
Dam 0000000000000000000000000  Dam Date of birth 66/G6-66
Sire 0000000000000000000000000  Sire Date of birth S&6-68-66
Dam 0000000000000000000000000  Dam Date of bitth GB-66-66
Sire 0000000000000000000000000  Sire Date of birth 66766766
F3=Exit FS=Reset F3=0pen Fla=fActions

Type 2 in the Label spacing field to move the field two positions to the right and press

Field Exit.

F3=Exit. no update

EDIT SCREEH EHTRY DETAILS Hy model
Field name . . ! Horse gender Digplay length . . ! 1
GEN name . . . 1 ADST
Label location . C [Above,Before,Column,blank]l Label spacing. @ 2
Lines before . - | |
Spaces before. . . . 2 Screen text. . . _ i E IM, L, FI

Column Headings. : Horze
gender
Left hand gide text. : Horse gender
Right hand side text : value
RHS spaces . . . . 1 1 Fill LHS text. . . . i ¥

Display RHS text . . @ _
1.0 Uszage. I

Condition Value Displaver (*CVD, #DDL)

Prompt Function
#AllL values

Check condition
fAllow blank.

Field exit option.

F7=Relations F18=Screen attributes

Press Enter to return to the Device Design Editor.

Note that the Horse gender field is now centered below its label.
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Moving Fields to Right and Left

Field positioning within a device design is relative. For example, each field is positioned
with respect to the previous field in the format. You can adjust the position of a field by
inserting or removing spaces before it using either function keys or the Edit Screen Entry
Details panel.

Using Function Keys
For example, F10 inserts one space before the field label of the field where the cursor is
positioned, causing the field and all fields to the right of it to be moved to the right. F22

removes one space before the field and moves the entire line to the left.

Position the cursor on the Dam field.

File fUnction Selector Help

*PROGRAM *PGMMOD OOAMM-YY HH: MM S5
Edit Horse
Horge code .

Zelect items, then select an action.

Opt Horse Horse name Horze Horse value Date of
code qendet pirth
Dan B 0000000000000000000000000  Dam Date of birth B6-66-66
Sire O000000000000000000000000  Sire Date of birth 6666766
Dan 0000000000000000000000000  Dam Date of Dirth Gh- 66766
Eire Q0o0000000000000000000000  Sire Date of birth EE-BE-EG
Dam 0000000000000000000000000  Dam Date of Dirth B6- 66766
Sire O000000000000000000000000  Sire Date of birth E6/B6/66

F3=Exit FS=Rezet Fa=0pen Fl@=Actions

Press F10 five times to indent the line beginning with Dam by five spaces.

You have just moved the Dam field to the right so that the second row begins below the
Horse code field.
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Using the Edit Screen Entry Details Panel

You can also move fields by changing the value in the Spaces before field on the Edit
Screen Entry Details panel. Position the cursor on the Sire field.

File fUnction SelectoT Help

*PROGRAM *PGHMMOD DOAMMAYY HH: MM S5
Edit Horse
Horse code

Select items, then select an action.

Opt Horse Horse name Horse Horse value Date of
code gender birth

O000000000000000000000000  Dam Date of birth GA/BA-GA
Sire l 0000000000000000000000000  Sire Date of birth G6-/66-66

Dam D000000000000000000000000  Dam Date of birth B6-66-66
Sire 0000000000000000000000000 - Sire Date of birth 6606766
- Dam 0000000000000000000000000  Dam Date of birth 66/BB-E6
Sire 0000000000000000000000000  Sire Date of birth 66-66-66

F3=Exit FS=Reszet FO=0pen FlE=Actions

Press Enter to display the Edit Screen Entry Details panel. Change the Spaces before field
to 6 as shown and press Field Exit.

EDIT SCREEH EHTRY DETAILS Hy model
Field name . . . . . . ! 5ire Horse code Display length . . 6
GEM mame . . . . . . . ! AGCD
Label location . . . ! B (Above,Before,Column,blank] Label spacing. _
Lines before . P 1
Spaces before. . . . 1] Screen text. . . . @ (M, L, F)
Column Headings. . . : Site Horse
coge
Left hand =side text. @ Sirve
Right hand side text . Code
Digplay RHS text . _ @ _ RHS spaces . . . . @ 1 Fill LHS text. Y
I-0 Usage. . . . . . I
Check condition . ¢ *HOHE
Allow blank. . . . . Check numeric. . : _ Field exit option. . @ ¥
F3sExit., no update F7sRelations F18=5creen attributes

Press Enter.
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Adjusting the Label Spacing of the Dam Field

The above steps will line up the field labels for Dam and Sire. The entry fields can now

be aligned by placing the cursor on the Dam field.

File flnction Selector Help

*PROGRAM
Haorsze code .

Select items,

*PEMMED

DD-MM-Y HH MM SS
Edit Horsze

then select an action.

Opt Horse Horse name Horsze Horze value Date of
code qender bitth

- Dam W 0000000000000000000000000 Dam Date of bitth 6666766
Sire 0000000000000000000000000  Sire Date of birth d6-66-66

- Dam O000000000000000000000000 Danm Date of biTth G6<B6/66
Eire 0000000000000000000000000  Sire Date of birth EE-RE-GE

- Dam 0000000000000000000000000  Dam Date of bitth G6-6E/66
Sire 0000000000000000000000000  Sire Date of birth 66-66-66

Fi=Exit FS=Reset F9=0pen Flé=Actions

Press Enter.

Change the Label spacing to 1 as shown and press Field Exit.

EDIT SCREEH EHTRY DETAILS Hy model
Field name . Dam Horse code Diszplay length . [
GEM name _ AFCD
Label location . B (Above,Before.Column,blank) Label szpacing. @ _1
Lines before . 1
Spaces before. 6 Screen text. | F (M, L, F)
Column Headings. Dam Horse
code
Left hand zide text. ' Dam
Right hand side text : Code
Display RHS text . RHS spaces . . . . ¢ 1 Fill LHS text. . . T
I.0 Ugage. . . . . . ' I
Check condition . ! *HOHE
Allow blank. R Check rnumeric. Field exit option. Y
F3=sExit, no update F7=Relations Fl8=Screen attributes

Press Enter.
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Modified Panel

Now both the labels and the entry fields are aligned.

File fUnction Selector

*PROGRAM *PGMMOD OOAHM4 Y HH: MM S5
Edit Horse
Horse code .

Select items, then select an action.

Opt Hotsze Horze name Horsze Horze value Date of
code qender birth

B Dan W 0000000000000000000000000 Dam Date of birth 66/66/66
Sire 0000000000000000000000000  Sire Date of birth &6-66-66

- Dam 0000000000000000000000000  Daw Date of bitth 66-66-66
Sire 0000000000000000000000000  =ire Date of birth 66766766

B Tam O000000000000000000000000  Dam Date of birth GE-/6E/66
Sire 0O00000000000000000000000  Sire Date of birth GE-66-66

F3=Exit FS=Rezet Fo=0pen Flo=Actions

Optional Exercise

Repeat this process to align the entry fields for Dam Date of birth and Sire Date of birth.
To do so, place the cursor on Dam Date of birth, press Enter, and change the Label
spacing field to 1. Press Enter to return to the device design. The result should look like

this:
File fUnction  Selector  Help
*PROGRAM  «PGEMMOD OO/MMAYY HH:MM:SS
Edit Horsze

Horse code .

Select itemz, then =elect an action.

Opt Horge Horee name Horze Horze value Date of
code gender birth

- Dan 0000000000000000000000000  Dam Date of birth 666666
Sire 0000000000000000000000000  Sire Date of birth 66-66-66

- Dam 0000000000000000000000000  Dam Date of birth 6GA- 66766
Sire 0000000000000000000000000  Sire Date of birth 66-66.66

B Dam 0000000000000000000000000  Dam Date of birth 66-66-66
Sire 0000000000000000000000000 Sire Date of birch 66-66-66

F3=Euit F3=Rezet  F9=0pen FlA=Actions

138 Tutorial




Device Designs

Panel Format Relations

When the Edit Horse function is implemented, the program automatically includes code
to check the validity of each input capable field on the subfile record. By default, every
relation must be satisfied. This will cause the resulting application to check the HORSE
file when the end user specifies a Dam Code. The Dam code must be that of a valid
female horse. This presents a potential problem. When the end user adds the first horse
to the application, it will be rejected. This is because there are no horses existing on the
file at that time that are available as parents (Dam or Sire).

To overcome this problem, you can override the default check values for the panel
format relations and make the validation of particular relations optional. When an end
user enters a value, it will be validated. However, the end user will not be required to
enter a value. This is done using the Edit Screen Format Relations panel.

Place the cursor on any field of the first subfile record.

File fUneotion Selectar Help
*PROGRAM  «PGMMOD DO-MM-YY HH MM S5
Edit Horge
Horse code .

Select iteme, then gelect an action.

Opt Horze Horge nawe Horee Horze value Date of
code gender bitth

- Dam O000000000000000000000000  Dam Date of birth GA-B6-6A
Sire 0000000000000000000000000  Sire Date of birth GA-66-66

- Dam O000000000000000000000000  Dam Date af birth B B6-GR
Sire 0000000000000000000000000  Sire Date of birth GA-66-66

Dam 0000000000000000000000000  Dam Date af birth  Be-BA-BR
Sire 0000000000000000000000000  Sire Date of birth 66-66.-66

F3=Exit Fa=Reset Fe=0pen FlA=Actionsg

Press F7 to display the Edit Screen Format Relations panel.
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Editing Panel Format Relations
Change the validation of a relation to optional by typing O against the relevant relation.
In this tutorial, the check condition for the two Refers to relations and the check

condition for HORSE Has Horse value should be optional.

Type O against the first Refers to relation and the Has Horse value relation.

EDIT SCREEH FORHAT RELATIOHS Hy model

File name . . . _ _ . . . : Horse Attribute . ;. REF

Access path name. . . . . ! Retrieval index Twpe. . . . : RTVY

Format text . . _ _ _ . . ! Horsze

Bagsed on. . . . . . . . . Horse Format Mo . 1

T Verb Filesfor Access path-Function Check
Known by Horse code REGUIRED

B Has Horse name REQUIRED

_ Has Horse gender REQUIRED

0 Has Horse value REGUIRED

_ Has Date of bitth REGUIRED

0 Refers to Horse Hares REGUIRED

Dam *
R=-Required, O-Optional, H=Hoe error, U-User, S5-Select F4, T-Default F4
F3=Exit

Press Roll Up to display the second HORSE Refers to HORSE relation and type O in the
Subfile selector.

EDIT SCREEH FORHAT RELATIOHS Hy model

File name . . . . . . . ¢ Horse Attribute . : REF
Access path name. . _ . _ ! Retrieval index Twpe. . . . ! RTV
Format text . . . . . . . i Horse

Eaged on. . . . . . _ . . ! Horge Format Mo . 1

T Verb Filesfor Access path-Function Check

T Refers to Horse Stallions REGQUIRED

Sire

R-Required, O-Optional, H-Ho errvor, U-User, S-Select F4, T-Default F4
FI=Exit

Press Enter to confirm. Note that the value in the Check column for the selected
relations changed from REQUIRED to OPTIONAL.

Press F3 to return to the device design.

140 Tutorial



Device Designs

Completed Device Design

The Edit Horse device design is now complete and should look like this:

File fUnction Selector Help
*PROGEAM  «PGMMOD DOAMMAYY HH: MM SS
Edit Horge
Horze code .

Select items, then select an action.

Opt Horze Horze name Horse Horze value Date of
code gender bitth

- Dam 0000000000000000000000000 Dam Date af birth  GA-B6-6A
Sire 0000000000000000000000000  Sire Date of birth G6-66-66

- Dam 0000000000000000000000000 Dam Date of birth BG-BE-66
Sire 0000000000000000000000000  Sire Date of birth B&-66-66

- Dam 0000000000000000000000000 Dam Date af birth  GA-B6-6A
Sire 0000000000000000000000000  Sire Date of birth B&-66-66

F3=Exit F5=Reset F9=0pen Fle=Actiong

Press F3 to save and exit the device design. The Edit Function Devices panel displays.

Exiting the Device Design

From the Edit Function Devices panel you can change the panel title, display the action
diagram for the function, display all open functions (CA 2E allows you to have multiple
functions open), return to the device design, or exit and save the device design.

EDIT FUHNCTION DEVICES Hy wWodel
Function name. . : Edit Horse Tvpe : Edit file
Received by file : Horse Acpth: Rettieval index
7 Title
Screen title. ... B Edit Horse

SEL: 2-Scrrsrpt design, H-Harrative, A-Animate
F3=Exit F5=Action diagram F15=0pen Functions

Press F3 to exit and display the Exit Function Definition panel.
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Exit Function Definition

The Exit Function Definition panel lets you optionally save any changes to the device
design. You can also change the name of the function, access path, or file. From this
panel you can also print the function details, return to editing the device design, or
submit the function for generation.

EXIT FUHCTIOH DEFIHITIOH Hy model

Tvpe choices, press Enter.

ChangescTeate function. . . . @1 Y=Yes, M=Mo
Function name . . . . . . Fdit Horse Hame
Access path name. . . . . Retrieval index Mame
File mame . . . _ . . . . Horse Hame
Function twpe . . . . . . Edit file
Frint function. . . . . _ . . H Y=Yes, M=Mo
Return to editing . . . . . . H Y=Yes, M=Mo
Submit generation . . . . . . H Y=Yes, M=Mo

FS5=Refrezh FlZ2=Cancel F15=0pen Functions

Accept the defaults and press Enter to save the device design.

Function Confirmation

When the save process is complete, CA 2E automatically returns to the Edit Function
Details panel; the message "Function ‘Edit Horse’ has been saved," appears at the
bottom of the panel. Press F3 to return to the Edit Functions panel.

Window Device Design

In this step you will edit a function that has a window for its default display file. When
the design standard is set to CUA TEXT, CA 2E automatically creates all Select Record
functions with a window defined for the display file. Recall that you specified *CUATEXT
on the Create Model Library (YCRTMDLLIB) command when you created your model at
the beginning of this tutorial.

The following steps in this tutorial illustrate how to use the Device Design Editor to
modify the default window designs associated with the Select Record (SELRCD) function.

Modifying the default window design involves two basic steps. Both of these steps can
be accomplished with the Device Design Editor.

1. Arrange the fields on the panel, hiding any that are unnecessary.

2. Adjust the window dimensions to surround the fields present on the device design.
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Invoking the Device Design

You can access the default device design for a function directly from the Edit Functions
panel. Compare this to the way you accessed the device design for the Edit Horse
function in the tutorial topic you just completed. In that case you typed Z to display the
Edit Function Details panel and then pressed F9 to access the device design.

Select the Select Horse function by typing an S in the ? column (Subfile selector).

EDIT FUHCTIOHS

File nmame. . . i Horse

Hy model

% 15T LEVEL ==

-2

Function

Change Horze
Create Horse
Delete Horse
Edit Horsze
Select Horsze
Select Hares
Select Stallions

Ll

Function type
Change object
Create object
Delete object
Edit file

Select record
Select record
Select record

Access path
Update index
Update index
Update index
Retrieval index
Retrieval index
Hares
Stallions

SEL: Z-Detailsz, P-Parms, F-Action diagram, S-Device deszign, H=Harr, O-Open.
T-Structure, fA-Access path, U-Usage, G-J-Generate, D-Delete, C-Copy, L-Lock.
F3sExit F5=Reload F7sFile details

F9=fidd functions Fl7=Services

HoTe...

Press Enter to display the default device design.
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Default Device Design for Select Horse

A default window device design displays. The subfile control format shows only the key
fields and the subfile record format shows all fields on the HORSE file. You can use any
of the procedures shown in the previous section to modify the device design. In

addition, in this step, you will hide all of the fields in the HORSE file other than Horse

code, Horse name, Horse gender, and Date of birth in the subfile record format.

Position cursor on any field in the first subfile record.

i Horse

: code

: l=Select

: Opt  Horse

H code

N | [a]ulule]uls}

: faulaluals}

HE— gooooo
B 000000
_ 000000
_ faulaluals}
_ [nfulnlaful]
_ 000000

Select Horse

Horse name Horse

gender
oooo0ooonooon0o0o00noooon
o000000000000000000000000
Q0o0000000000000000000000
Q0o0000000000000000000000
Q000000000000000000000000
o000000000000000000000000
0000000000000000000000000
oooo0ooonooon0o0o00noooon

oa

oooooo

F3=Exit Fd=Frompt

Horse value

BEBEBEEEEEE
EEGEEEEEE
[SISJS1S1 Y811 2]
EEEEEEEERE
GE6E66665
EEGEEEEERE
GG6GA5565
EEEEEEEEE

Design exceeds device size limits for function Select Horse

.BECR
_BBCR
.GECR
.BECR
.BECR
_BECR
.BECR
.BECR

Date of
birth

666666
BE-6B6.-66
66~ 6666
EE~EE/EE
666666
[=1=Pg 1=y -]
56,6606
EB/BEB/EE

: oam
i od

oo
oo
oo
oo
oo
oo
ulu}
oo

Press F5 to display a list of all available fields for the Select Horse device design window.
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Hiding Fields in the Subfile Record Format

The Edit Screen Format Details panel contains a list of all fields associated with this
function. You may not want to show all of the fields on your panel. You can hide fields
you do not want displayed by typing H in the Subfile selector of the Edit Screen Format
Details panel.

In this step you will hide the following non-key fields: Horse value, Dam Horse code,
Dam name, Dam Date of birth, Sire Horse code, Sire name, and Sire Date of birth. Type
H next to these fields.

EDIT SCREEH FORHAT DETAILS Hy model
Format . _ . . . ¢ Hubfile record. Twpe: RCOD
Elank lines before fmt . . . _ . : _L or Fixed start line no . _

Elank lines after column headlngs __ EBlank line between records .
Subfile page . .

? Field Func Twp Usg Ovr Length GEM name Etp Hgd LL
_  #5FLSEL ACT 5T I I *5SFLSEL u C
_ Horse code DA CDE O 0 6 ADCD K ¥ C
_ Horsze name DTa T<T 0O L1} 25 ADTX 1] C
_  Horze gender OTA 5T O 0 1 ADST A C
H Hersze value DTa YaL O 1} 11.2 ABVA 4] C
_ Date of pirth DTA DOTH# O 0 6.8 ACDZ A C
H Dam Horse code DTa REF O 1} 6 AFCD n C
H Dam name DTa REF O L] 25 AFTX w C
H Dam Date of birth DTA REF 0O 0 6.8 ADDZ r C
H Sire Horse code OTaA REF O LI} ) AGCD n C +

SEL: Z-Details, A.B.C.D-Text pozition, I.0.H."-"-Field uzage.
F3=Exit F7=Fmnt rel FlB=5equence F19=Add function field F23=Add constant

Press Roll Up to display more fields. Type H next to Sire Name and Sire Date of Birth.

EDIT SCREEH FORHAT DETﬁILS Hy model

Format . . . . . ! Hubfile Tecord. Tvpe: RCD
Elank lines before fmtc . . _ . . ! _1 or Fixed start line no . _
Elank lines after column headlngs _ Blank line between records . _
Subfile page . - _

? Field Func Twp Usg Ovr Length GEM name Etp Rqd LL
H 5irte name DTA REF O L1} 23 AGTX L C
H Sire Date of birth DTA REF 0 O 6.8 AEDZ v C

SEL: Z-Details, A.B,C.D-Text pozition, I,0.H, '=-"=-Field usage.
F3=Exit F7=Fmt rel FlO=5equence F19=Add function field F23=Add constant

Press Enter. Note that the value of the Ovr (Override) column for the selected fields
changed from O to H.

Press F3 to return to the Device Design Editor.
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Modified Subfile Control Format

Note that the hidden fields are no longer shown on the subfile record format of the
device design for the Select Horse function.

Select Horse

Horse
code
1=5elect
Opt Horse Horse name Horse Date of
: code gender birth
: 000000 0000000000000000000000000 0 EE-EBE~EE
_ Q00000 0000000000000000000000000 0O 666666
_ 00000o  0000000000000000000000000 0 E6-66-66
_ Q00000 0000000000000000000000000 0O 666666
_ 000000 0000000000000000000000000 0O B6-66-B6
_ Q00000 0000000000000000000000000 0O EE~-EE~EE
_ 00000o  0000000000000000000000000 0 EE~EBE/BE
Q00000 0000000000000000000000000 0O EE~EE~EE

F3=Exit F4=Prompt

Exercise

Complete the following exercise to modify the device design for the Select Horse
function. Use function keys as you did for the Edit Horse function previously in this
tutorial.

Modify the device design for the Select Horse function so that it reflects the design that
follows.

Select Horse

Horsze

code

l=Select

Opt Horse Horse Horse Date of
code name gender birch

_ Qooood  0000000000000000000000000 a b6/ BE-BE

_ Qooood  0000000000000000000000000 a b5/ 6666

_ 000000 00O0O0000000000000000000000 u] GE-BE/66

_ Qooood  0000000000000000000000000 a 666666

_ 000000 00O0O0000000000000000000000 u] 66/ BE-66

_ Qooood  0000000000000000000000000 a 66, 66-66

_ 000000 00O0O0000000000000000000000 u] G6E-BE-66
Qooood  0000000000000000000000000 a 666666

F3=Exit Fd=FTompt
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Window Options Editor

In this step you will reduce the dimensions of the Select Horse window so that it just
surrounds all remaining fields as part of the device design. You can access the Window
Options Editor from the function title. Position the cursor on the function title.

: SelectlHnrse
! Horse
: code
: 1=Select
: Opt Horse Horsze Horse late of
code name gender birth
000000 0000000000000000000000000 u] E6/ G600
_ 000000 0000000000000000000000000 a 666666
_ 000000 0000000000000000000000000 u] EE/BE-/EE
_ 000000 0000000000000000000000000 a 666666
_ 000000 0000000000000000000000000 u] EE/BE-/EE
_ 000000 0000000000000000000000000 a 666666
_ 000000 0000000000000000000000000 u] EE/BE-/EE
_ 000000 0000000000000000000000000 a 666666

: F3=Exit Fd4=Prompt

Press Enter.

The Edit Function’s Window Options panel contains the parameters that control the size
and location of a window on a panel. You can change the default values and value limits
for the window depth, width, and position as needed. In this tutorial, you will modify
the depth and width of the window.
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Changing Window Dimensions

Change the width and depth of the window to include just the fields on the device
design. You can feel free to experiment by trying several combinations until you achieve
a panel layout that meets your needs. For this tutorial, change the window so that the
depth is 17 and the width is 62.

EDIT FUHCTIOH'S WIHDOW OPTIOHS Hy model
File Mame . . . : Horse
Function name . : 3Select Horsze
Size. . . . -
Oepth. . . . . . . - . . . . . . . . . .1 E-22
Width. - . . . . . . . . . . . . . . . . B2 E-78
Lacation. - A A=#*AuUto, U=xUser

Pozition corner at:-

Row. 1 1-z21
Column . ..o 1 1-74
Corner to be positioned. L TL, TR, EL, BR

F3=Exit

Press Enter and press F3 to return to the Device Design Editor.

Completed Device Design

When you return to the Device Design Editor, the window’s borders should surround all
of the fields. The device design for the Select Horse window is now complete.

Select Horse

: Horsze
1 code
: l=Select
: Opt Horse Horse Horsze Date of
code name gender birth
_ Qooooo  0000000000000000000000000 a 666666
_ Qooooo  0000000000000000000000000 a 666666
000000 0000000000000000000000000 u] =1=Yg=1-g=1)

t F3=Exit Fa=Prompt
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To exit the Device Design Editor, press F3.

EDIT FUHCTION DEVICES Hy model
Function name. . ! Select Horse Tvpe ! Select record
Received by file : Horse Bcpth: Retrieval index
? Title
Screen title ... B Select Horse

SEL: Z2-Scr/rpt design, H-Harrative, A-Animate
F3=Exit F5=Action diagram F15=0pen Functions

Exiting the Device Design

Exit this function the same way as you exited from the Edit Horse function. Press F3 to
return to the Exit Function Definition panel.

EXIT FUHCTIOH DEFIHITIOH Hy model

Twpe choices, press Enter.

Changescreate function. . . _ @l Y=Yesz, M=Mo
Function name . . . . . . Select Horse Mame
Access path name. . . . . Retrieval index Mame
File pname . . . . . . . . Horse Mame
Function twpe . . . _ . . Select record
Print function. - H Y=Yesz, M=Mo
Return to editing . - H Y¥=Yesz, M=Mo
Submit generation . - H Y¥=Yes, MN=Mo

Fo=Refresh Fl2=Cancel F1o=0pen Functions

To save the function, accept the default of Y and press Enter. After your device design is
saved, you will be returned to the Edit Function panel.
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Exercises

Before continuing with the rest of the tutorial, complete the following exercises.

1. Create the default functions for the RACE and JOCKEY files as you did for the
COURSE and HORSE files. You will create the default functions for RACE ENTRY later
in this chapter.

Note: Remember that CA 2E automatically creates the default functions for a file
the first time you type F against any relation for the file on the Edit Database
Relations panel.

2. Check the device design for each of the following external functions to improve its
appearance and to ensure that the device design does not exceed the size of the
panel: Edit Course, Select Course, Edit Race, Select Race, Edit Jockey, Select Jockey,
Select Stallions, and Select Mares. Note that a device design that exceeds the size of
the panel will cause errors when you generate the functions in the Generating,
Compiling, and Executing chapter.

Note: You access the device design for a function by typing S against it on the Edit
Functions panel or by pressing F9 from the Edit Function Details panel. To edit the
device design, use the function keys you just used to edit the device designs for the
Edit Horse and Select Horse functions. Press Help or refer to the table earlier in this
topic for a list of function keys.
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Action Diagrams

This topic introduces action diagrams and the CA 2E Action Diagram Editor.

New terms introduced:

CA 2E action diagram
Action diagram action
Sequential construct
Iterative construct
Conditional construct
Hidden construct

User point

Context

CA 2E message function

CA 2E function parameter

New panels introduced:

Edit Action Diagram
Edit Action Condition
Edit Action

Edit Message Function

Edit Function Parameters

Edit Message Function Details
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Overview of Action Diagrams

An action diagram contains the processing steps that make up a function. Each action
diagram consists of a list of actions, where each action may be either a call to another
function or one of a number of low level built-in functions; for example, *ADD.

The sequence in which actions are executed is controlled by three simple constructs:
sequential, conditional, and iterative. The constructs specify a list of actions, and
optionally, when and how to execute those actions. Constructs are the basic building
blocks of an action diagram. They are always executed from top to bottom. In addition,
constructs may be nested; in other words, an action within a construct may be another
construct.

Following are brief descriptions of each of the three constructs and the way in which
each is shown on the action diagram. Refer to the diagram following these descriptions
as you read.

m  Sequential construct—A sequential construct is the simplest construct. It is a list of
actions or other constructs to be executed in the order in which they appear in the
action diagram. It is shown on the action diagram enclosed by a bracket of dots (:).

m  Conditional construct—A conditional construct specifies a condition and a series of
actions to be taken if the condition is true. It is equivalent to an IF THEN ELSE logic
statement or a SELECT set. This construct appears on the action diagram between
CASE and ENDCASE statements and is enclosed by a bracket of broken vertical bars
(1). You can specify several mutually exclusive conditions in a single conditional
construct.

m  lterative construct—An iterative construct includes a list of actions that are to be
executed while an initial condition is true. It is equivalent to a DO WHILE logic
statement. An iterative construct appears on the action diagram between REPEAT
WHILE and ENDWHILE statements. It is indented and enclosed by a bracket of solid
vertical bars (|). The controlling condition is specified at the beginning of the
bracket.

The following diagram shows the general structure of a CA 2E action diagram and the
three constructs.

- < begin Sequential construct
. action 1
. —CASE < begin Conditional construct
. |—controlling condition 1
action 2
—controlling condition 2
.=REPEAT WHILE < begin lterative construct
—controlling condition 3
action 3
action 4
—ENDWHILE 4 end lIterative construct
—ENDCASE < end Conditional construct
¢ end Sequential construct
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Default Action Diagram

CA 2E supplies a default action diagram for each function. In this step you will view and
edit the default action diagram for the Edit Horse function.

From the Edit Function panel type F in the Subfile selector for the Edit Horse function.

EDIT FUHCTIOHS Hy model
File name. . . : Horse *% 15T LEVEL ==
Y Function Function type Access path
_ Change Horsze Change object Update inmdex
_ Create Horse Create object Update Limdex
_ Delete Horsze Delete object Update Lmdex
F Edit Horse Edit file Retrieval index
0 Select Horse Select Tecord Retrieval index
Select Hares Select Tecord Hates
Select Stallions Select Tecord Stallions

Horte...
SEL: Z-Details. P-Parms, F-fiction diagram, S-Device design. H=-Harr. O-Open.
T-5tructure, A-Access path, U-Usage, GoJ-Generate, D-Delete, C-Copy, L-Lock.
FisExit F5=Reload F7=File details F9=fAdd functions F1?=Services

Press Enter to view the action diagram for the Edit Horse function.

EDIT ACTION DIAGRAH Edit MYMDL Horze
FIMD=: Edit Horse
B > Edit Horsze
. ...Initialize ==
. =REPEAT WHILE
-*ALNAYS
. .Load first subfile page ==

PGH.*Reload subfile = CHOD.=HO
» Conduct screen conversation
. =REPEAT WHILE
=PGH. *Reload subfile iz =HO
Display screen

...Process response ==
" =EHOMHILE
' =EHDWHILE
..-Closedown {==

F3=Exit FS=User points Fée=Cancel pending moves F7=Forward F8:=Backward
F9=Edit parameterz F15=0pen Functionz F16=Toggle Change Date F24=Hore keys

The Action Diagram Editor’s Subfile selector provides options for editing an action
diagram, including options for inserting and manipulating user-defined actions. This
topic demonstrates many of these options. You can type ? in the Subfile selector to view
a list of all allowed values.
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Hidden Constructs and User Points

The action diagram is initially shown at a summary level, with many hidden constructs.
This allows you to see the entire action diagram in outline form on a single panel. The
names of hidden constructs are preceded by three dots (for example, ...Initialize). The
name of a complete construct is preceded by an angle bracket (for example, >Edit
Horse).

You can alter or add to the default processing by editing the action diagram. Only
certain parts of the action diagram may be altered. The areas that you can modify are
called user points and are indicated by an angle bracket (<—) in the right margin of the
panel. The rest of the default action diagram is protected to ensure that you do not
accidentally change essential function processing.

You can display a selection list of all the user points for a function by pressing F5. You
will use this feature later in this tutorial.

Within a user point, each user-defined action is indicated by three chevrons (<<<) in the
right margin of the panel. In addition, if you press F5 to view the list of all user points,
user points containing user-defined actions are indicated by three chevrons in the right
margin.

Edit Horse Action Diagram

Apart from initialization, the action diagram for the Edit Horse function consists
essentially of an iteration of two steps. The first step displays a panel to the user. The
second processes the response that is entered. We will examine the second step in
more detail. It includes validation and update processing.

The basic validation the default Edit Horse function performs is derived from the
definition of the HORSE file relations, fields, and conditions you specified in the data
model. In this tutorial, you will add extra validation routines to check that a horse is
younger than its parents. To do this, you will need to find the relevant part of the action
diagram to edit.
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Displaying Hidden Constructs in a Action Diagram

You can view the contents of a hidden construct by typing S (show) against any line
indicated by three dots (...) and pressing Enter. This expands the selected hidden
construct. Note that when you expand a hidden construct the three dots change to > to
indicate that the entire construct is displayed. You can hide the construct again with a
Subfile selector value of H (hide).

When hidden constructs are displayed, the whole action diagram occupies more than
one panel. To simplify editing an action diagram, you can display hidden constructs
individually by typing Z (zoom) in the Subfile selector. You will use this in the next step.

As you will see in the following steps you can zoom into hidden constructs at continually
deeper levels of the action diagram. At any point you can reverse the effect of the last Z
you typed by typing U (unzoom) in the Subfile selector. To return to the topmost level,
type T (top) in the Subfile selector.

Adding Extra Validation to Edit Horse

To add extra validation conditions to the Edit Horse function, you must access the part
of the action diagram that processes the data keyed into the displayed subfile page. This
is the hidden ...Process response construct. Note the arrow in the right margin (<—).
This indicates that this construct contains one or more user points where you can add
user-defined validation.

To display this construct, type Z against ...Process response.

EDIT ACTION DIAGRAM Edit MYMDL Horse
FIMD= Edit Horse

» Edit Horse

. ...Initialize ==
. =REPEAT WHILE
=*ALMAYS
...Load first subfile page Lm=

PGH. *Reload subfile = CHOD.=HO
¥ Conduct screen conwersation
. =REPEAT WHILE
-PGH.*Reload subfile iz *HO
Dizsplay screen

.+ .PTOCESS TESpONsE ==
' =EHOWHILE
. '-EHDWHILE
. ...Closedown {=-=

NERR NRURRRRRRY

F3=Exit F5=sUser points F6=Cancel pending moves F7?=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date F24=Hore keys

Press Enter.
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The Process Response Construct

The Process response construct is now displayed. It is made up of four mutually
exclusive actions based on which function key was pressed. For example, the Exit key
exits the program, the Next page key loads another subfile page, and the Reset key
reloads the subfile page to process the input data. In this case, you will zoom into the
hidden ...Process screen construct.

Type Z against ...Process screen.

EDIT ACTIONH DIAGRAH Edit MYHMDL Horze
FIND=> Edit Horse

» Process respaonse

. =CASE

y=CTL. *CHD key iz =Exit

\ «..Exit program

V=CTL. *CHD key iz =Hext page

! -..Load next subfile page ===
V=CTL.*CHD key iz *Reset

| PGH.#Reload subfile = CHD.=*YES
V=CTL. *CHD key iz sHelp

\ -.-Process help request

1 =*0THERWISE

! ...Process screen L=
' -EHDCASE

R RARRRARARY

FizExit F5=User points F6=Cancel pending moves F7=Forwvard F8=Backward
F9sEdit parameters F15z0pen Functions FLl6=Toggle Change Date F24=Hore keys

Press Enter.
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The Process Screen Construct

The device design for the Edit Horse function is made up of two parts: a subfile control
format and a repeating subfile record format. Default processing for this function
involves validation of the subfile control and subfile record before updating the
database file.

Zoom into the ...Validate subfile construct by typing Z against it.

EDIT ACTIOH DIAGRAH
FIND=>

Edit MYMIOL Horse

Edit Horse

» Process screen
...Validate subfile contreol

. £==0UIT if errors

. ...Validate subfile

. £=-0UIT if errvors

. Display confirm prompt
.=CASE
| -PGH. «COMFIRH is Do not confirm
\ <==0UIT
' -EHDCASE

. ...Update DBF from subfile

. £==00IT if errors

. Request subfile reload if necessary
..-Process function keys

ARERERARERR RRN

F3=Exit FS=User points
FO=Edit parameters

F?=Forward F&zBackward
FZ4=Hore keys

F6=Cancel pending moves
F15=0pen Functionsz F16=Toggle Change Date

Press Enter.
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The Validate Subfile Record Construct

Note the hidden ...Validate subfile record construct that results when you expanded the
...Validate subfile construct. Validation of subfile record input is carried out on any
subfile records that have been changed by the end user. Subfile record fields and
relations are automatically validated according to the specifications declared in the
design process. This is summarized as follows:

m  Fields must satisfy their data types; for example,
Date of birth must be a valid date.

Horse value must be numeric. Note that zero is valid because it is an optional
relation.

Horse name must be present and lower case is valid.

m  Fields must satisfy any check conditions; for example,
Horse gender must be male (M) or female (F).

m  Any file-to-file relationships must be satisfied; for example,

Dam code, if specified, must be the code of a valid horse. In addition, the horse
must be female because the HORSE Refers to HORSE For Dam relation uses the
Mares access path that selects female horses only.

Sire code, if specified, must be the code of a valid horse. The horse must be male
because the HORSE Refers to HORSE For Sire relation uses the Stallions access path
that selects male horses only.

Type Z against ...Validate subfile record.

EDIT ACTION DIAGRAH Edit MYHOL Horse
FIMD=x Edit Horze

> Walidate subfile
.- Read first changed subfile record
. =REPEAT WHILE
=Changed zubfile record found
...Validate subfile record ==
<==0UIT if errors
Update subfile record
. Read next changed subfile record
" =-EHDMHILE

ARRER-RENR

F¥=Exit F9=User points Fe=Cancel pending moves F7?=Forward F8=Backward
F9zEdit parametersz F15=0Dpen Functions F16=Toggle Change Date F24zHote keys

Press Enter.
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Adding a Validation Procedure

In this step you will use the action diagram editor to add your own validation procedure.
Add the procedure to the USER: Validate subfile record relations user point.

Type Z against ...USER: Validate subfile record relations.

EDIT ACTIOH DIAGRAH Edit MYMDL Horse
FIMND=> Edit Horse

» Yalidate subfile record

. Check fields

. «==0UIT if erroTs

- ...USER: VYalidate subfile record fields ==
. {=-0UIT if etroTs

. Check relations

<=-=-AUIT if errors

-.CALC: Subfile record function fields (=
.. USER: Validate subfile record telations {=--

R RARERARY

F3=Exit F5=User points Fo6=Cancel pending woves F7=Forward F8=Backward
FO9zEdit parameters F15=0pen Functionsz F16:=Toggle Change Date F24zHore keys

Press Enter.

EDIT ACTIOH DIAGRAM Edit MY MOL Hotse
FIMD=%> Edit Horse

» USER: Yalidate zubfile record relations
am- €44

F3=Exit F5=User points F6=Cancel pending moves F7?=Forward F&=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date FZ4=Hore keys

Subfile Record Relations

The three chevrons (<<<) in the right margin of the panel indicate that you may add your
own processing at this point.
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Editing the Action Diagram

This topic describes some of the Subfile selector values available for editing an action
diagram. You can type ? in the Subfile selector to view a selection list of all values. Note
that these Subfile selector values are sometimes referred to as commands.

Most of the Subfile selector values shown here will be demonstrated in this and the
following topics. To learn about additional features of the Action Diagram Editor, refer
to the online Help or the CA 2E guide, Building Applications.

Showing and hiding hidden constructs—These Subfile selector values were covered
previously in this topic; this is just a review. To display a hidden construct individually
use Z (zoom). To reverse the effect of the last Z you typed, use U (unzoom); to return to
the topmost level, use T (top).

To hide a low level construct, use H (hide). The value H is generally used to simplify an
action diagram display so it is easier to follow. To view the contents of a hidden
construct, use the value S (show).

Inserting new constructs—Use the following Subfile selector values to add new
constructs to an action diagram:

Subfile Selector Value Inserts
IA An action
IS A sequence of actions (Sequence construct)

I An iteration loop (Iterative construct)

IC A case condition (Case construct)

IX A new condition within a Case construct

The new construct starts on the line following the one on which the insertion was
specified. Inserted constructs are initially defined in general terms. For example:

—CASE
—IIl New condition

M Undetermined action
'—ENDCASE
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This is a generic definition of a conditional construct; where, !!! New condition indicates
a conditional statement and !!! Undertermined action indicates the action to be
performed if the condition is true. You can use these general structures to check the
program logic. After you are sure the logic is correct, you can specify the details of the
conditions and actions.

Fast paths for inserting actions—The following Subfile selector values provide fast paths
that you can use to enter various actions.

Subfile Selector Value Inserts
|* A comment
I+ An *ADD built-in function

- A *SUB built-in function

I= A *MOVE built-in function

IM A Message function

Entering construct details—You can take an additional fast path to defining the details
for any of the fast path constructs/actions by appending F to the Subfile selector value
(for example, IAF). Including the F causes CA 2E to display the appropriate panel where
you enter details for the construct or action.

Moving and copying constructs—To move or copy a construct, type M or C in the
Subfile selector of the selected construct. Type A (after) on the line above the location in
the action diagram to which you want to move or copy the construct. The construct will
be placed After this line. Alternatively, you can type B (before) on the line below the
target location. The construct will be placed Before this line.

You can also move or copy a block of constructs using the MM (move block) or CC (copy
block) commands. These commands are used in pairs; for example, type MM on the first
line in the block to be moved and type another MM on the last line of the block to be
moved. The entire block must be at the same construct level as indicated by the action
diagram indentations. Use A (after) or B (before) as for the M and C commands.

Note: CA 2E provides a Notepad utility that lets you copy constructs from one action
diagram to another. The Notepad is a temporary action diagram that serves as a work
area where you can copy and append constructs from the current action diagram. Press
F18 to toggle between the action diagram and the Notepad.

Deleting constructs—To delete a construct, type D against the first line of the construct.
You can also use a pair of DD’s to delete a block of constructs at the same construct
level.
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Editing the Edit Horse Action Diagram

In this tutorial, you will change the action diagram for the Edit Horse function as follows.

Your objecti

ve is to insert logic to validate that a horse’s Date of birth is later than that

of both its Dam and Sire; otherwise, display an error message.

To do this you will add:

®  Two case conditions

®  Two actions

Inserting a Condition

Insert the first condition by typing IC on the line showing the three chevrons (<<<) in the

right margin.
EDIT ACTIOH DIAGRAH Edit MYMDOL Horse
FIND=> Edit Horse
> USER: Walidate subfile record relations
Icl .-- L8

F3=Exit FS=User points F6=Cancel pending mowes F?=Forvward F8=Backward
F9zEdit parameters F15=0pen Functions F16=Toggle Change Date F2Z4dzHore keys

Press Enter.
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Inserting a Single Action
An empty CASE construct has been inserted in the action diagram. The CASE construct
by itself only specifies the condition and not the action that is to be taken if the

condition is satisfied. You will now add this action.

In this case, you only require a single action. As a result, type IA (Insert action).

EDIT ACTIOH DIAGRAH Edit MYMDL Horse

FIMD=> Edit Horse

__ » UsER: VYalidate subfile record relations

== €<
. .=CASE LE 4

Tall . !-111 Hew condition <<<

. '-ENDCASE €<

F3=Exit F5=User points F6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date FZ4=Hore keys

Press Enter to insert the new action.
Note: If you wanted more than one action to result from the condition, you could add
more actions using the IA option repeatedly or by inserting a sequence construct using

the IS option.

The logic of the action diagram for the first validation is now complete.
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Adding Another Condition by Copying

In this step you will add a second condition to validate a horse’s date of birth with
respect to that of its Sire. You can use the same process you used in the previous step or
you can copy the first construct. In this case you will copy the first construct.

Type A on the line above the location where you want the construct copied; type C next

to the first line of the construct you want to copy.

EDIT ACTIOH DIAGRAH Edit
FIMD=>

.=CASE
. 111 Hey condition
. 1 111 Undetermined action
. "-EHDCASE

ARNR

FO9=Edit parameters F15=0pen Functions

F3=Exit FS=Uszer points F&6=Cancel pending moves

MYMOL Horze
Edit Horse

> USER: VYalidate subfile record relations

F16=Toggle Change Date

{4
€44
44
L L84
€44

Fe=Forward F&=Backward

FZ4=Hore Leys

Press Enter.
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Specifying Details of Conditions

Now that both case conditions hav

e been added, you are ready to specify the details of

the conditions and actions. In this step you will specify the details of the condition: Is

the dam’s date of birth greater tha

n or equal to that of the horse. You will specify the

action to send an error message later.

First you will specify the controlling condition for the first !!! Undetermined action. Type
F against the first condition as shown to edit that line of the action diagram.

F3=Exit F53=zUser points
FO=Edit parameters F1%

EDIT ACTIOH DIAGRAH Edit MYHDL Horse
FIMD=x Edit Horse
_ ¥ USER: VYalidate subfile tecord relations
- 44
. .=CASE L£LL
3 I ! Hew conditiom {44
. 1 11l Undetermined action <K
____ . "=EHDCASE {44
___ . .=CASE {44
. u=111 Hew condition L€ L4
__ . 1 11l Undetermined action {44
. *-EHDCASE <«

Ff=Forward F&=Backward
F24=Hore keys

F6=Cancel pending moves
=0pen Functions FLl6=Toggle Change Date

Press Ente

r to display the Edit Action - Condition window.

EDIT ACTIOH DIAGRAH
FIMND=>

¥ USER: VYalidate

. =CASE

* -EHDCASE
. -CASE

-
. '=EHDCASE

NRRRRRENEY

F3=Exit F5=User points
F9=Edit parameters FI15

1l Hew condi
! Undeterni

i=111 Hew condi
11 Undetermi

Edit MYHDOL Horsze
Edit Horse

¢ EDIT ACTION - compition 7T
! Title. : 111 Hew condition

Context.Fisld . A7
¢ Condition . 4

ar
Comparizon. _

Context.Field .

F3=Exit F7=Edit Compound Condition

Ff=Forward F8=Backward
FZ4=Hore keys

F6=Cancel pending moves
=0pen Functions FL6=Toggle Change Date
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The Edit Action Condition Window

The Edit Action - Condition window lets you enter the terms of the condition that you
require. Type the name of the field to be evaluated and either the condition it must
satisfy or the name of another field to compare it to.

If you type ? in any field on this panel, other than the Comparison field, CA 2E displays a
list of possible values.

Contexts

Within a function there are several possible sources for a field’s value; for example, a
field may be found on the panel display, in a database file, or as an entry parameter. A
CA 2E context specifies which source of a particular field to use. Different contexts are
available at different points in a function’s action diagram.

A context is identified by a three-character mnemonic; for example, CTL - subfile
control, RCD - subfile record, CON - constant data, and PAR - entry parameter. This
mnemonic is prefixed to each field used in an action diagram to show the source of the
field. For example, RCD.Date of birth means that the value of the Date of birth field
displayed in the subfile record is to be used in the action diagram.

When you enter ? to view a list of possible contexts, the most sensible context appears
at the top of the selection list.
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Adding Details of the First Condition

In this step, you will test that a horse is younger than its dam; in other words, you will
test whether the Dam Date of birth is greater than or equal to the horse’s Date of birth.
Since dates of field type DT# are stored as an alphanumeric, YYYY-MM-DD, you can do a
direct comparison of these dates.

To express the condition, you will use the GE (greater than or equal) comparison
operator. The basic question that needs to be asked is:

Is Dam Date of birth GE Date of birth?

If this condition is true, display an error message; if the condition is false, continue to
the next action.

Note that when you add this condition to the action diagram for Edit Horse, the context
for both fields in the comparison will be RCD since they are both from the subfile record.

Type the details of the comparison as shown; namely, type RCD and Dam Date of birth
for the first context and field of the condition, blank the Condition field, and type RCD
and Date of birth for the second context and field.

EDIT ACTIOH DIAGRAH Edit MYHOL Horse
FIND=> Edit Horse
__ ¥ USER: Validate : EDIT ACTIOH - COHDITIOH
_ .« «=CASE i Title. ¢ 11! Hew conditiom
F__ . i=111 Hew condi
__ « % Y11 Undetermi : Context.Field . . . : RCD Dam Date of bivrth
__ . "=EHDCASE ¢ Condition . . . . .
_ .=CASE : OR
__ . w=111 Hew condi : Comparizon. . . . . : GE
. Y11 Undetermi @ Context Field . . _ : RCD Date of bpivchill
___ . "=EHDCASE

f - t F3=Ewxit F7=Edit Compound Condition

F3=Exit F5=User points F6=Cancel pending moves F7?=Forward F8=zBackward
FO=Edit parameters F15=0pen Functions F16=Toggle Change Date F24=Hore keys

Press Enter to return to the action diagram.
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Adding the Second Condition

Notice that the test for the condition has been updated. You are now ready to edit the
second condition. To edit the second condition, type F against !!! New condition.

EDIT ACTIOH DIAGRAH Edit MYHOL Horse
FIMD=x Edit Hotse
» USER: WYalidate subfile record relations
- L4
. =CASE <<
\=RCD.Dam Date of birth GE RCD.Date of birth <<
1 111 Undetermined action (224
* =EHDCASE (€24
. =CASE L L 44
Fll i=111 Hew condition L£24
1 111 Undetermined action <<
* -EHDCASE L4
F3=Exit FS=User points F6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date FZ24=Hore keys

Press Enter.

Adding Details of the Second Condition

The second condition is similar to the first. In this case, you need to compare Sire Date
of birth to Date of birth. Again, both fields have the RCD context since they are from the

subfile record.

Type the comparison details as shown; namely, type RCD and Sire Date of birth for the
first context and field of the condition, blank the Condition field, and type RCD and Date
of birth for the second context and field.

EDIT ACTIOH DIAGRAH
FIMD=>

> USER: Yalidate
. .-CASE
E-RCD.Dam Date

FO=Edit parameters

111 Undetermi

. '-EHOCASE

. .=CASE :
. 1-111 Hew condi :
.« Vv 11l Undetermi
. '-EMDCASE :
F3=Exit FS=Uszer points

F15=0pen Functions

Horze
Edit Horse

EDIT ACTION - COHDITIOHN

' Title.

111 Hew condition
Context Field . : RCD Sirve Date of bivth
¢ Condition .
']
Comparison. . . ! GE
Context.Fisld . CD Date of birthll
F3=Exit F7=Edit Compound Condition
F6=Cancel pending moves F7?=Forward F8=Backward

F16=Toggle Change Date F24=Hore Leys

Press Enter.
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Adding Actions

In the following steps you will add two actions to display an error message at the
bottom of the panel when either of the two conditions you just defined is true. This
requires that you:

1. Define two message functions
2. Define parameters for the message functions

3. Change the text of the error messages to include the dates that caused the error
using substitution variables

4. Select the message functions as the actions within the action diagram

Exiting the Action Diagram

There are two ways to define a message function; you will use both in this tutorial. The
first requires that you exit the action diagram and return to the Edit Database Relations
panel.

Press F13 to Exit the Action Diagram Editor and display the Exit Function Definition
panel. Accept the defaults on this panel to save all changes you made to the action
diagram.

Note: The F13 function key (Fast exit) provides a quick way to exit the action diagram.
You can use F3, but it will take you back through the action diagram one level at a time.

EXIT FUHCTIOH DEFIHITIDH Hy model
Type choices, press Enter.

Change-cTeate function. . . . 0 Y=Yes, N=Mo
Fupction mame . . . . . . Edit Horse Mame
Accessz path name. . . . . Retrieval index Mame
File mame . . . . . . . . Horse Hame
Function twpe . . . . . . Edit file

Print function. . . . . . . . H Y=Yes, N=Mo

Return to editing . . . . . . H Y=Yes, M=Mo

Submit generation . . . . . . H Y=Yes, M=Mo

F5=Refresh FlZz=Cancel F15=0pen Functions
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Press Enter to return to the Edit Functions panel.

The message "Function ‘Edit Horse has been saved" displays at the bottom of the panel.

Change Horse

_ Create Horze

Delete Horse

Change object
Create object
Delete object

EDIT FUHCTIODHS Hy nodel
File name. . . : Horse £ 15T LEVEL ==
* Function Function type Access path

Update index
Update index
Update index

B Edit Horse Edit file Retrieval index
_ Select Horse Select record Retrieval index
_ Select Hares Select record Hares

Select Stallions Select record Stallions

Hore...
SEL: Z-Detailes, P-Parmg, F-Action diagram, S-Device design, H-Harr, O-Open,
T-Structure, A-fAccess path, U-Usage, G-J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload FT=File details F9=Add functions F17=5ervices

Press F3 to return to the Edit Database Relations panel.

EDIT DATABASE RELATIOHS Hy model
= __ Horzes Rel 1wl: _
7 Tup Object Relation Seq Tup Referenced aobject
__ FIL Horge Known by _18 FLD Horse code
__ FIL Horse Hasg _28 FLD Horze name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horge Hae _48 FLD Horee value
__ FIL Horse Haz 58 FLD Date of birth
__ FIL Horge Refersz to _68 FIL Horsze

For: Dam Sharing: =ALL
__ FIL Horge Refere to _78 FIL Horsge

For: Sire Sharing: sALL

Hote. ..
2in)=Detaile F=Funetione Ein)=Entriee Sin)=Select F23=Hore optiong
F3=Exit FS5=Reload Fe=Hide-Show F7=Fields F9=Add-Change F24=More keys
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Messade Functions

All message functions for CA 2E programs are stored in a system file called *Messages.
Begin by positioning the Edit Database Relations panel to this file. To do so, type *M on
the selection line.

EDIT DATABASE RELATIOHS Hy model
= ___ M Rel lvl: _
7 Tuyp Object Felation Seq Tup Referenced object
__ FIL Horse Known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horze name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horge Hae _48 FLD Horge value
__ FIL Horse Haz 58 FLD Date of birth
__ FIL Horge Referz to _68 FIL Horsze

For: Dam Sharing: =ALL
__ FIL Horge Refere to _78 FIL Horsge

For: Sire Sharing: sALL

Hote. ..
F23=Hore optionsg
F9=Add-Change FZ24=More keys

20n) =Details
F3=Exit F5=Reload

F=Functiong E(n)=Entries Sin)=Select
Fo=Hide-Show F7=Fields

Press Enter.

Type F against one of the relations for the *Messages file to display the existing
message functions attached to this file.

EDIT DATABASE RELATIOHS Hy model
=» _ =M Rel vl _
7 Tuvp Object Felation Seq Typ Referenced object
F_ FIL sMeggages Hae FLD *MSGID
__ FIL =Meszages Hag FLD *MSGOTA
__ FIL =Megeages Hae FLD =MSG
__ FIL #»Program data Has 1 FLO =Program mode
__ FIL «Program data Hag Z FLD =Return code
__ FIL #Program data Hase 3 FLD =Record gelected
__ FIL «Program data Hag 4 FLD «Reload zubfile
__ FIL «Program data Hag 5 FLD #5ean limit
__ FIL #Program data Hase 6 FLD sDefer confirm

FIL =Program data Hag 7 FLD «Print format
__ FIL »Program data Hase § FLD «Continue tranzaction
__ FIL »Program data Has 9 FLD =Hext RDB
__ FIL #Program data Haz 18 FLD «Re-tead Subfile Record
__ FIL #Program data Hasg 11 FLD sCurgor field
__ FIL «Program data Has 12 FLD «CUTZ0T ToW

Hote...

Zin)=Detaile F=Function: El(nl=Eniries Sin)=Select FZ3=More optiong
F3=Exit FS5=Reload Fé6=HidesShow F7=Fields F9=Add-Change F24=Hore keys

Press Enter.
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Displaying the Message Functions

The Edit Message Functions panel displays a list of the message functions available on
the file *Messages. A number of general purpose messages are supplied with CA 2E. The
types of messages available include, ERR (Error message), INF (Information message),
EXC (Execution message), and STS (Status message). You can scroll through the
messages by pressing Roll Up and Roll Down.

You can select one of the messages displayed or you can create your own. To send an
explicit message about a horse, you will need to create a new message.

EDIT MESSAGE FUHCTIOHS Hy mModel
File . . : sMeggages Default megg file. . : OUSRHSG
Generation library. : MYGEH
Me=zzage
¢== Position

7 Message Type Magid Owr Maaf
sAccelerator key error ERR  Y2ZUBBZ9  YZUSRMSG

_ #Action Bar API ertor ERR  Y2UBBZT7  YZUSRHSG

_ #Action Bar not found ERR  YZUBBZE8  YZUSRMSG

_ sArray full-cannot add... ERR Y2U8836  YZUSRHSG

_  sATTaye EX ERR ¥Zuaais YZUSRHSG

_  #ATTays HF ERR  Y2U8834  YZUSRHSG

+CHECKINF] validation meq ERR ¥Zuaeza YZ2USRHSG

*Clearing status messzage STS  Y2U8A41  YZUSRHSG

«Configuration Table EX ERR Y2U8048  YZUSRHSG

#Configuration Table HF ERR YZUB8847  YZUSRMSG

«Confirm Connect to Hxt INF  Y2UB8825%  YZUSRMSG

sConfirm Connect to Pry INF  Y2UA849  YZUSRHSG

_  #Connect failed INF  Yz2uBa48  YZUSRHSG +
SEL: Z2-Details, P-Param, H-Harr, D-Delete, C-Copy, L-Locke, U-Where uszed.
F3=Exit F5=Reload F7=Change geq. FY9=Add message F21=Convert messages

Adding a New Message Function

Press F9 to add a new message function that will be executed if Dam Date of birth is
greater than or equal to Date of birth.

Name the message function Dam younger than horse. This is to be an error message so
the type will be ERR. Type the message name.

EDIT HESSAGE FUNCTIONHS My model
File . . : =Messages Default msg file. . : OUSRHSG
Generation library. : MYGEH
Mezsszage
<== Pogition
7 Message Type Msgid Owr Magf
ERR

Ham younger than horee

SEL: 2-Details, P-Patam, H-Harr, D-Delete, C-Copy, L-Locks, U-Where used.
F3=Exit F5=Reload F7=Change ¢eq. FY9=fAdd mescage FZ1=Convert meczages
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Press Enter. The new message function is added to the *Messages file.

Note: You could also add the message function to be executed when Sire Date of birth is
greater than or equal to Date of birth now. Instead you will use another method for
creating message functions to add the second message function later in this tutorial.

Defining Parameters

Parameters define the values to be communicated between functions at execution time.
How a parameter is used in the called function will depend on the type of the called
function, the processing specified for that function, or both.

The next step is to define the parameters that will be passed to the message function by
the calling program, Edit Horse. The objective is to include the dates that caused the
error in the text of the error message.

Specifying a field as a parameter to a message does two things.

First, it makes the field available for use as a substitution variable in the message. In this
case, the error message text will include the current values for Dam Date of birth and

Date of birth.

Second, for input-capable fields, the field will be highlighted in reverse image on the
panel if the error occurs. In this case, the Date of birth field would be highlighted.

Type P against the message function as shown to define its parameters.

EDIT HESSAGE FUNCTIOHS My Hodel
File . . | =Hessages Default msg file. . i QUSRHSG
Generation library. | MYGEN
Mezzage
<{== Pogition
7 Message Type Msgid Ovr Msgf
P Ham vounger than horse ERR Usraall

SEL: 2-Details, P-Param, H-Harr, D-Delete, C-Copy, L-Locks, U-Where used.
F3=Exit F5=Reload F7=Change seq. F9=Add message FZl=Convert messages

Press Enter to display the Edit Function Parameters panel.
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Specifying Parameters for the First Message Function

You are now ready to specify the message parameters. There are two ways of specifying
function parameters. The simplest is to name the individual fields that are to be passed
as parameters (*FIELD). In this case, you will define two fields as parameters: Date of
birth and Dam Date of birth.

Note: The fields on this panel will be discussed in more detail in the Function
Parameters topic later in this chapter.

Type the message function parameters.

EDIT FUHCTION PARAHETERS Hy model
Function name. . : Dam younger than horze Type : Send eTToT message
Received by file : #*Hessages ACcpth:
Passed
7 FilesxFIELD Access path-Field as Seq
_  #FIELD Date of birth FLD
_ *FIELD Dam Date of birth o
T
Malues
FLO: One parameter per field
RCD: One parameter for all fields
KEY: One parameter for key fields only
SEL: Z-Details (field selection].
F3=sExit F5=Reload

Press Enter. Your selection of input function parameters is now confirmed.

Note: You can view the details of parameter usage by typing Z against a parameter and
pressing Enter. By default, the parameter usage will be input. If you display the details,
be sure to press F3 to return to the Edit Function Parameters panel before you continue
with the tutorial.

Press F3 to return to the Edit Message Functions panel.
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Message Function Details

Once the parameters have been defined, you can display the message function details.
Type Z next to the message function.

EDIT HESSAGE FUHCTIODHS Hy Hodel
File . . | =Hessages Default m=zg file. . | OUSRHSEG
Generation library. | MYGEH
Mezzage
<== Position
7  Meszzage Type [M=gid Our Msgf
2 Hdm vounger than horse ERR UsSrBea1l1

SEL: Z-Details, P-Param, H-Harr, D-Delete, C-Copy, L-Locks, U-Where used
F3=Exit F5=Reload F7=Change seq. F9=Add message FZi=Convert messages

Press Enter to display the Edit Message Function Details panel. This panel displays
details for the function, including the parameters you just defined. At this point you may
change the message text, which has been defaulted to the name of the message
function.
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Adding Text to the First Message

You will use the two parameters you just defined as substitution variables within the
message text. Substitution variables are indicated by the symbol "&n", where ‘n’ is the
number of the parameter. Note the numbers assigned to the two parameters in the No.
column.

Add the text "(&1 before &2)" to indicate that the date of birth of the horse is prior or
equal to the date of birth of the dam.

When the message appears on the panel, the value contained in that field will be
substituted in the message text. For example, the resulting message might read: "Dam
younger than horse (10185 before 11294)." Substitution variables help the end user
understand which fields are in error.

Type the new text containing the substitution variables, "(&1 before &2)", after the
default message text.

EDIT MESSAGE FUNCTION DETAILS My Model
File name . . . . =Hessages
Meszage . . . . | Dam vounger than horse
Mezzage tvpe. . | ERR [INF,ERE,=TE,CMFP)
Mes=age id. . _ i USRBA11 Override messzage file. | = THL
Default message file . QUSRHSG HYGEHR
Severitw. . . . 1 28

Meszzage text: Dam _QD unqger than horse (%1 before &le

FParameters . |

Mo.  Field Tupe Length
&1 Date of birth DTH 6.8
2 Dam Date of birth REF 6.8

F3=Exit F7=Second level text FB8=Change name

Press Enter to return to the Edit Message Functions panel.
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Returning to the Edit Horse Action Diagram

In this step you will insert the action you just defined into the Edit Horse action diagram
and define another message function as the action when the horse’s date of birth is
earlier than its sire’s date of birth. This time you will define the message function from
within the action diagram.

Press F3 to return to the Edit Database Relations panel. When the Edit Database
Relations panel displays, type Horse* on the selection line and press Enter to display
relations for the HORSE file.

EDIT DATABASE RELATIONS Hy Hodel
=y __ Horsex Rel 1vl: _  _
7 Twp Object Relation eq Typ Referenced object
B_ FIL Horse Known by _18 FLD Horze code
__ FIL Horsze Hag _28 FLD Horse name
__FIL Horge Has _38 FLD Horge gender
__ FIL Horze Hag _48 FLD Horge value
__ FIL Horge Has _58 FLD Date of pirth
__ FIL Horze Refers to _68 FIL Horze

For: Dam Sharing: =ALL
__ FIL Horgze Refers to _78 FIL Horge

For: Sire Sharing: =ALL

Bottom

Zin)=Detaile F=Functione E(n)=Entries S(n)=Select F23=Hote optiong
F3=Exit FS=Reload Fé=HidesShow FT7=Fields F9=Add-Change FZ4=Mote keys

Type F against one of the relations and press Enter to display functions for the HORSE
file. Type F against the Edit Horse function.

EDIT FUHCTIOHS Hy model
File name. . . : Horsze EE] 15T LEVEL ==
Y Function Function tvpe Access path
_ Change Horse Change object Update index
_ Create Horse Create object Update Lmdex
_ Delete Horze Delete object Update Limdex
F Edit Horse Edit file Retrieval index
0 Select Horse Select Tecord Retrieval index
Select Hares Select tecord Hartes
Select Stallions Select tecord Stallions

Hore...
SEL: Z2-Details., P-Parms, F-Action diagram, S-Device desigmn, H=-Hartr, O=Open,
T-5tTucture, A-Access path, U-Usage, G-J-Generate, D-Delete, C-Copy, L-Lock.
FizsExit F5=Reload F7=File details F9=Add functions Fl¥=Services
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Press Enter to display the Edit Horse action diagram.

EDIT ACTIOH DIAGRAH Edit MYHOL Horze
FIMD=: Edit Horze

B > Edit Horsze

_ ...Initialize =
_ . =SREPEAT WHILE
| -=ALNAYS

. . .Load first subfile page ==

PGH.*Reload subfile = CHOD.=HO
» Conduct screen conversation
. =REPEAT WHILE
=PGH. *Reload subfile iz =HO
Display screen

...Process response {-=
" <EHDMHILE
' =EHDWHILE
..Clozedown {==

F3=Exit FS=User points F6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameterz F15=0pen Functions F1l6=Toggle Change Date F24=Hore keys

Displaying User Points for Edit Horse

Recall that you added the two conditions and actions at the user point USER: Validate
subfile record relations. To return to that user point quickly, press F5 to display a list of
all user points for the Edit Horse function. If you wish, you can press Roll Up to view the
additional user points.

Type X (or Z) against USER: Validate subfile record relations.

EDIT ACTIOH DIAGRAM Edit MYMDL Horsze

FIMD=> Edit Horze

_» Edit ACTION DIAGRAH EXIT POIHTS F3=Exit SEL:X,Z2=5elect.
== ! USER: Initialize program !

- e USER: Initialize subfile header HEE T
.« «=RE : USER: Initialize subfile record (existing wecord)

_ =#A USER: Initialize subfile record [new Tecord)

_ . CALC: Subfile control function fields HEE S
_ PG USER: Yalidate subfile control

. > + _ USER: VYalidate subfile tecord fields

. .& . _ CALC: Subfile tecord function fields

_ - ¢ X USER: Yalidate subfile Tecord relationg + ££L

_ -..Process responze L m--
_ ' =EHDWHILE

_ * ~ENDWHILE

_ ...Closedown ==

F3=Exit F5=User points F&6=Cancel pending moves F7?=Forvard FE8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date F24=Hore keys

Press Enter.
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Add Action for First Condition

Type F against the first !l Undetermined action as shown.

EDIT ACTIOH DIAGRAH Edit MYMIOL Hotse

FIMD=2 Edit Horse

__ » USER: VYalidate subfile record relations

I <41
- .-CASE 4L
___ . i-RCD.Dam Date of birth GE RCD.Date of birth €<
E__ . @ 111 Undetermined action <Ll
__ . "=EHDCASE <<{
. .=CASE <L
__ .« i-RCD.5ire Date of birth GE RCD.Date of birth L L 44
. 1 111 Undetermined action <L<
.« "-EHDCASE <<

F3=Exit FS5=User points F6=Cancel pending move: F7=Forward F8=Backward
FO9=Edit parameters FL15=0pen Functiont FLl6=Toggle Change Date FZ4=Hore Leys

Press Enter to display the Edit Action - Function Name window.

The Edit Action Function Name Panel

The Edit Action - Function Name window lets you specify the function to be called if the
first CASE condition is satisfied.

Because all functions are associated with a file, when you specify a function you must
give both a file and a function name. Functions can be divided into three groups:

m  Functions attached to user-defined files. For example the Edit Horse function that
you are currently editing.

m  Functions attached to CA 2E shipped system files. For example, CA 2E user-defined
message functions are attached to a system file called *Messages.

m  Built-in shipped functions, which are also attached to CA 2E shipped system files.
Such functions provide commonly required low level actions; for example, to
manipulate fields. Some examples are, *ADD, *SUB, and *MOVE. If you do not
specify a file name, CA 2E assumes you are referring to a built-in function.
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Messade Functions

Because you want to send the user-defined message you just defined, type *Messages
for the Function file as shown and leave the ? in the Function field.

EDIT ACTION DIAGRAH Edit MYMDL Horse
FIND=> Edit Horse
> USER: Validate subfile re : EDIT ACTION - FUNCTION WaWe i
= i Function file ; =Hessaqesfl
. =CASE : Function. 7

1-RCD.Dam Date of bivth G : Comment . . . H
i 111 Undetermined action :
. "-EHDCASE

. =CASE
=RCD.Sire Date of birth
Il Undetermined action

. " =EHDCASE <<

Fa=Exit :

ARRRNRNRRY

F3=Exit FS=User points F6=Cancel pending moves F?=Forvard F8=Backward
FO9=Edit parameters F15=0pen Functions FL16=Toggle Change Date F24=Hore keys

Press Enter.

Displaying the Message Functions

The Edit Message Functions panel displays a list of the message functions available on
the file *Messages. Type D in the positioner field at the top of the panel as shown to
position to the Dam younger than horse message function you just defined.

EDIT HESSAGE FUHCTIOHS Hy model
File . . ! =»Hessages Default msg file. . : GUSRHSG
Generation library. : HYGEH

Message
D <== Position

P Message Twpe Mzgid Owr Msgf

_  sAccelerator key ertor ERR YZUuaez9 Y2USRHSG

_ #Action Bar API errorv ERR Y2ueezy Y2USRHSG

_  sAction Bar not found ERR YZUoezg Y2USRHSG

_ #Array full-cannot add... ERR YZUea36 Y2USRHSG

_  *ATTrays EX ERR ¥Y2U8835  Y2USRHSG

_  sATTays HF ERR YZUBB34  YZUSRHSG

#CHECKIHF) walidation msg ERR Yz2ueez2a  Y2USRHSG

#Clearing status messaqe 5T5 YZUuee41 YZUSRHSG

sConfiguration Table EX ERR YZUBee48  YZUSRHSG

sConfiguration Table HF ERR YZ2UB8847  Y2USRHSG

sConfitm Connéct to Hxt IHF Yz2Uueezs Y2USRHSG

sConfitm Connect to Prv IHF Y2Ue849 Y2USRHSG

_ #Conmect failled IHF YzZuee4e  YZUSRHSG +
SEL: Z-Details., P=Param. H=Harr. D=Delete. C=Copy, L=Locks, U=Usage., X=Select.
F3=Exit F5=Reload F7=Change seq. F9=Add mezsage FZl=Convert messages

Press Enter.
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Selecting a Messade Function

Type X against the message, Dam younger than horse, as shown to select it as the action

in the action diagram.

EDIT HESSAGE FUHCTIOHS

File . i *Messages

Me=zzage

1] 4==
7 Meszzage Tup
X Dam vounger than horse ERR
_ Horse EX ERR
_  Horse HF ERR
_  Jockey EX ERR
_  Jockey HF  ERR
_ FRace EX ERR
_  Race HF ERR
_ PRace Entry EX ERR
_  Race Entrty NF ERR
_ Sire younger than horse ERR
SEL: Z-Detalls, P-Param, H-Harr,
F3=Exit F5=Reload F7=Change seq

Hy Hodel
Default msg file.
Generation library.

QUSRMSG
MYGEH

Position

e Mszgid
USReB11
USREABE
USRBABY
Usreals
UsReBaY
UsrRo084
Usreaaz
UsReB86
USREBBS
UsSrReB12

our Megf

D-Delete, C-Copw,
F9=Add message

L-Locks, U-Where used.
FZl=Convert messages

Press Enter.

The Edit Action - Function Name window redisplays with the Function field containing

the name of the Dam younger than horse m

essage function.

EDIT ACTIOH DIAGRAH
FIMND=>

. =CASE

' =EHDCASE
-CASE
-RCD.5ite Date of birth

' -EHDCASE

NRRERRARS

F3=Exit F5=Uzer points
FO9=Edit parameters

» USER: Yalidate subfile re

RCD.Dan Date of bitth 6 |
111 Undetermined action

I'l Undetermined action

F6=Cancel pending moves
F15=0pen Functions

Horse

Edit Horse

: EDIT ACTIOH - FUHCTION WAHE 7%
Function file ; EHessages

Functiaon. : Dam younger than horse
Comment . : :
F3=Exit Fz&=File Locks

F7=Forward F8=Backward

F16=Toggle Change Date FZ4zHore keys

Press Enter.
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Function Details for the First Action

The details of the function, including the parameters which are to be passed to the
message function, are displayed. Check that the information shown is correct.

EDIT ACTIOH DIAGRAM Edit MYMDL Horse
FIND=x Edit Horze

EDIT ACTIOH - FUHCTIOH DETAILS
Functionfile : +*Hessages

Functian : Dam wyounger than horse
0BJ
IOB Parameter Use Typ Ctx Object Name
I Date of birth FLDRCD Date of birtth
I Dam Date of birth FLDRCD Dam Date of birth

NERRREARRD

F3=ExitF9=Edit parameters Fl0=Default parms F12=Previous
Some parameters have been defaulted. Press ENTER to accept

FO9=Edit parameters F15=0pen Functions F16=Toggle Change Date FZ4=zHore keys

Press Enter to accept the information shown and to return to the action diagram.

Action Diagram with the First Action Defined

The action diagram now includes a call to the Dam younger than horse message
function. In other words, "Send error message - ‘Dam younger than horse’" has replaced
the first !l Undetermined action.
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Defining the Second Action
In this step you will define the message function to be called when the sire is younger
than the horse. The entire process will take place within the action diagram. Note that

you could have defined both message functions in this way.

Type F against the second !!! Undetermined action.

EDIT ACTIOH DIAGRAH Edit HYMOL Horse

FIND=> Edit Horse

_» USER: Validate subfile record relations

.- €<

. .=CASE <<€

__ . 1-RCD.Dam Date of bitvth GE RCD.Date of bitth {4

__ +« 1 Send ertor message - 'Dam younger than horse’ ££L

. '=EHDCASE <<

. .-CASE <<€
. 1=RCD.5ivre Date of birth GE RCD.Date of birth 1<K

FIL . ! V11 Undetermined action <<

___ . "-EHDCASE {44

F3=Exit F5=Uszer pointz F6=Cancel pending moves F7=Forward F8=Backward
FO=Edit parameters F15=0pem Functions F16=Toggle Change Date F24=Hore keys

Press Enter. A blank Edit Action - Function Name window displays as before. Type
*Messages for the Function file field as shown. Leave the ? in the Function name field.

EDIT ACTIOH DIAGRAH Edit MYHOL Horse
FIMD=> Edit Horse
¥ USER; Yalidate subfile re ; EDIT ACTIOH - FUHCTIOH HAHE
- : Function file : xHessages
. =-CASE ¢ Function. ?
\=RCD.Dam Date of bitth G : Comment .
! Send error message - 'D
' =EHDCASE : F3=Exit F22=File Locks
. =CASE

1-RCD.5irte Date of birth :
VUL Undeterminmed action ! .. ...
' -EHDCASE <4<

NENRRERERE

F3sExit F5sUser points Fo6s=Cancel pending moves FT7sForward F8sBackward
F9=Edit parameters F15=0pen Functiont FL16=Toggle Chamge Date FZ4=Hore Leys

Press Enter.
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Adding the Second Messade Function

All message functions attached to the *Messages file are displayed. You will now create
a new message function to be executed if Sire Date of birth is greater than or equal to
Date of birth as you did for the first message function.

EDIT HESSAGE FUHCTIOHS Hy model
File . *Megsages Default m=g file. ! OUSRHSG
Generation library. : HYGEH
Message
[ | <== Pozition
Y HMessage Twpe Hsgid Owr Hsagf
_  #Accelerator key errotv ERR Y2Ue8z29 Y2USRHSG
_  #Action Bar API etror ERR Y2ueez? YZUSRHSG
_  »Action Bar not found ERR YZUaeza YZ2USRH3G
_ sArray full-cannot add... ERR Y2Uee36 Y2USRHSG
_  *ATTays EX ERR Y2UB835  Y2USRHSG
_ sATTays HF ERR YZ2Ue834 YZUSRHSG
_  *CHECKIHF) validation msg ERR Y¥2U8828  Y2USRH5G
_  #*Clearing status message 515 Y2Uuee41 Y2USRH5G
_ #*Configuration Table EX ERR Y2U0848 YZ2USRHSG
_ #Configuration Table HF ERR YZ2Uuee47 YZ2USRHSG
_ #Confirm Connect to Hxt IHF Y2U8825 Y2USRH5G
_ sConfirm Connect to Prv IHF Y2Ue849 Y2USRHSG
_  #Connect failed IHF Y2Uuoo48 YZ2USRHSG +
SEL: Z=Details., P=Param. H=Harr. D=Delete, C=Copy. L=Locks, U=Usage. x=Select.
F3=Exit F5=Reload F7=Change zeq. F9=Add message FZ2Zl=Convert meszages

Press F9 to add the new message.

Details of the Second Messagde Function

To define the second message function you need to specify a function name and a

function type as you did for the first message function. Name the message function Sire
younger than horse. The type will be ERR. Type the message name and type.

SEL: Z-Details,
F3=Exit

P=Param,

F5=Reload F7=Change zeq.

FO9=Add

Message

EDIT HESSAGE FUHCTIOHS Hy model
File . . : =Hessages Default msg file. ¢ OUSRHSG
Generation library. : HYGEH
Meszage
<== Position
Y Messzage Type Msgid awr Mzgf
Sire younger than horse ERR

-
H=-Harr, D-Delete, C-Copy,. L-Locks, U-Usage,. X-Select.
FZl=Convert mezsages

Press Enter.

The second message function has now been added to the *Messages file.
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Defining Parameters for the Second Messade Function

Parameters define the values to be communicated between functions at execution time.
As before the objective is to include the date that caused the error in the text of the
error message.

Define the parameters for the second message function in the same way as you did for
the first message function. Type P next to the message function.

EDIT HESSAGE FUHCTIOHS Hy model
File . . : #=Heszages Default msgq file. . @ OUSRHSG
Generation library. : HYGEH
Mezzage
<== Positiaon
T Message Type Msgid Owr Msgf
P Sire younger than horsze ERR UsRaa12

SEL: Z=Details, P=Param, H=Harr, D=Delete, C=Copy. L=Locks, U=Where used.
F3=Exit FS=Reload F7?=Change seq. F9=Add mezzage F2l=Convert messages

Press Enter to display the Edit Function Parameters panel. Type the message function
parameters as shown.

EDIT FUHCTION PARAHETERS Hy model
Function name. . : Sire younger than horse Twpe : Send error message
Feceived by file : =Hessages Acpth
Paszsed
? File-#FIELD Access pathsField as Seq
«FIELD Date of bivth FLD
_ FIELD Sire Date of bitTth o
T
Values
FLD: One parameter pet field
RCO: One parameter for all fields
KEY: One paramster for kev fields only
SEL: 2-Details (field selectiond.
F3=sExit F5=Reload

Press Enter to confirm. Press F3 to return to the Edit Message Functions panel.
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Message Function Details

Type Z against the second message function as shown.

EDIT HESSAGE FUHCTIOHS Hy model
File . . : =Hessages Default msg file. . . QUSRHSG
Generation library. @ HYGEH
Meszage
<== Pogition
Y Meszzage Type M=sgid Ovr M=sgf

2 Sire younger than horse ERR UsSrBA12

SEL: Z-Details, P-Param, H-Harr, D-Delete, C-Copy. L-Locks. U-Where used.
F3=Exit F5=Reload F7Y=Change 5eéq. F9?=Add message FZLl=Convert messages

Press Enter.

Adding Message Function Text

Type the new text containing the substitution variables, "(&1 before &2)", after the
default message text as shown.

EDIT HESSAGE FUHCTIOH DETRILS Hy model

File name . . . . =Hessages

Meszage . . . . ! 5ite younger than horse

Mezzage type. . : ERR (INF.ERR,STZ,CHPI

Meszage id. . . : USREAL12 Override message file. #LIEL
Default message file . : GUSRHSG HYGEH

Severity. 28

Meszsage te;t; §i+e_;ougger than horse (&1 before &210

Parameters .

Mo. Field Twpe Length
&1 Date of birtth DTH# 6.8
&2 Sire Date of birvth REF 6.0

F3=Exit F7=Second level text F&=-Change name

Press Enter to return to the Edit Message Functions panel. Both required message
functions are now completely defined.
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Selecting the Second Messade Function

You can now select the message function to be executed when the second condition is

satisfied. Type X to select the message function for the action diagram.

EDIT HESSAGE FUHCTIOHS Hy model
File . . ! %Heszages: Default msgq file. . @ GQUSRHSG
Generation library. @ HYGEH
Mezsage
<== Poszition

Lul

¥ Meszage
& Sire younger than horse

m—
-
| -lye]

F3z=Exit F53=Reload F7=Change seq.

SEL: Z-Details, P-Param, H-Harr, D-Delete, C-Copy. L-Locks, U-Where used.
mezsage FZl=Convert messages

Owr M=gf

Returning to the Action Diagram

You will press Enter three times to return to the Action Diagram Editor as follows:

1. Press Enter the first time to return to the Edit Action - Function Name window

showing the name of the new message function.

2. Press Enter a second time to return to the Edit Action - Function Details window
showing the function parameters. A message at the bottom of the window
indicates that some parameters have been defaulted. Note that the default context

for the parameters is RCD (subfile record).

3. Press Enter the third time to accept the defaulted parameters and return to the

Action Diagram Editor.
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Completed Action Diagram

The USER: Validate subfile record relations construct is now complete.

EDIT ACTIOH DIAGRAH Edit MYHOL Horse
FIMD=x Edit Horse

> USER: VYalidate zubfile record relations

. .=CASE
. 1-RCD.Dam Date of bpitth GE RCD.Date of birth
I Send error message = 'Dam younger tham horse'

" -EHDCASE

. -CASE

V=RCD.Sive Date of birth GE RCD.Date of birth

I Send error message - 'Site younger than horse'
" =EHDCASE

AT

F3zExit F5=Uszer points F6=Cancel pending moves F7=Forvard F8=Backward
F9=Edit parameters F1l5=0pen Functions FLl6=Toggqle Change Date F24=Hore keys

L€
LE 44
<454
LS4
L4
{44
L L4
LS4
L L4

Exiting the Action Diagram

Press F13 (Fast exit) to Exit the Action Diagram Editor and display the Exit Function

Definition panel. Accept the defaults on this panel to save all changes you made to the

action diagram.

EXIT FUNCTIOH DEFIHITIOH Hy model

Tvpe choices, press Enter.

Change-create function. . . . Iv| YV=\Yes,
Function nmame . . . . . . Edit Horse Mame
Access path name. . . . . Retrieval index Mame
File name . _ . . . . . . Horse Mame
Function twpe . . . . . . Edit file

Print function. . . H Y=Yes,

Feturn to editing . - H Y¥=Yes,

Submit generation . . H Y=Yes,

F5=Refresh FlZ=Cancel F15=0pen Functions

M=MNa

N=Mo
M=Mo

M=MNa
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Press Enter to return to the Edit Functions panel.

The message "Function ‘Edit Horse has been saved" displays at the bottom of the panel.

EDIT FUHCTIOHS Hy madel
File name. . . : Horze EE 15T LEVEL ==
Y Function Function tvpe Access path
_ Change Horsze Change object Update imdex
_ Create Horse Create object Update index
Delete Horse Delete object Update index
0 Edit Hotse Edit file Retrieval index
Select Horse Select record Retrieval index
Select Hares Select vecord Hares
Select Stallions Select Tecord Stallions

Hore...
SEL: Z-Details, P-Parms, F-Action diagram, 5-Device degign, H-Harr, O-Open,
T-Structure, A-Access path, U-Usage, G-/J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload FT=File details F9=Add functions Fl7=S5ervices
Function 'Edit Hotse" has been saved.

Function Options

Objectives

This topic discusses how to change the function options for a function.

New term introduced:

®  Function Option

New panel introduced:

m  Edit Function Options

In this topic you will remove the capability to delete records from the Edit Horse
function and change the default confirm prompt to Y.

Chapter 4: Designing Functions 189



Function Options

Accessing the Function Options Panel

From the Edit Functions panel, type Z against the Edit Horse function.

EDIT FUHCTIOHS Hy model
File name. . . . Horse EE] 15T LEVEL =
Y Function Function tvpe Access path
_ Change Horsze Change object Update index
_ Create Horze Create object Update index
_ Delete Horsze Delete object Update index
2 Edit Horse Edit file Retrieval index
I Select Horse Select record Retrieval index
_ Select Hares Select recotd Hares
Select Stallions Select tecord Stallions

Hore...
SEL: Z-Details, P-Parmg, F-Action diagram, S5-Deviece degign, H-Harr, O-Open,
T-Structure, A-Access path, U-Usage, GAJ-Genmerate, D-Delete, C-Copy, L-Lock.
F3=Exit FS=Reload F7=File details F9=Add functions Fl?=Services
Function ‘Edit Herse' has been saved.

Press Enter to display the Edit Function Details panel.

EDIT FUHCTIOH DETAILS Hy model
Function name . . ! Edit Horse Tvpe : Edit file
Received by file. : Horse Acpth: Retrieval index
Workstation . . . ¢ HPT
Source library. . @ HYGEH
Object Source Target
Y Twpe Hame HLL Text
B PGM  HYAHEFR RPG Eadit Horse Edit file
_ DsP  HYAHEFRD oos Edit Horse Edit file
HLP HYAHEFRH UIH Edit Horse Edit file

SEL: E=STRSEU, O-Compiler Overrides.
F3=Exit F7=0ptions F&=Change name F9=Scr/Tpt layoutr F2ZB=Harrative
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Default Function Options

To view the function options for Edit Horse, press F7. The Edit Function Options panel
gives you a simple means of modifying certain aspects of the behavior of a function. The
actual function options available and their defaults depend on the function type. In this
step you will change the two following function options for the Edit Horse function.

Delete record

This option specifies whether you can delete database records. The default is Y, which
means you can delete database records. If you change this value to N, the function code
will not include logic to delete database records.

Confirm prompt
The Confirm prompt option specifies whether the Edit Horse function prompts for
confirmation before updating the database files. The default is Y.

If the Confirm prompt option is Y, a related option, Initially "Yes", specifies whether the
default for the confirm prompt will be Y or N.

Note: When the default value for a function option is M, it means that the function
option’s default value depends on the setting of a model value. The current setting of
the model value is shown highlighted or underlined.

Changing Function Options

From the Edit Function Options panel for the Edit Horse function, change the value for
the Delete record option to N. Change the initial value of the confirm prompt by typing
Y for Initially ‘Yes’.

EDIT FUHCTIOH OPTIONS Hy model
Function name . . @ Edit Horse Type @ Edit file
Received by file. : Horse Acpth: Retrieval index
Header/Footer . . : *STD CUA ACTION BAR <-Implicitly set by mdl default
OPTION SEL  VALID VALUES
Create record . . . . . . . ¥ ( Y-Yes, N-No )
Change record . . . . . . . Y { Y-Yes, N-No )
Delete record . . . . . . . N ( Y-Yes, N-No )
Dynamic program mode. . . . : N ( Y-Yes, N-No )
Subfile selection . . . . . : Y { Y-Yes, N-No )
Confirm Prompt. . . . . . . : Y ( Y-Yes, N-No )
Initially “"Yes" . . . . . . ! ¥ ( N-MDLVAL, Y-Yes, N-No )
Commit control. . . . . . . : N { N-Master, S-Slave, N-None )
If action bar, what type? . : M ( N-MDLVAL, A-Action bar, D-DDS-menubar
Generation mode . . . . . . i A ¢ M-MDLVAL, D-DDS, $-5QL, A-ACPVAL)

MNore. ..

F3=Exit F5=Select header/footer F10=All options
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Press Enter to return to the Edit Function Details panel.

EDIT FUHCTIOH DETAILS Hy model
Function mame . . @ Edit Horsze Tvpe @ Edit file
Received by file. : Horse Acpth: Retrieval index
Workstation . . . i HPT
Source library. . @ HYGEH
Object Source Target
T Type Mame HLL Text
B FGM  HYRHEFR RPG Edit Horse Fdit file
_ DSP  HYRHEFRD Dos Edit Horse Edit file
HLF  HYAHEFRH UIH Edit Horse Edit file

SEL: E-STRSEU, O-Compiler Overrides.
F3=Exit F7=0ption: F&=Change name F9=5Scr/Tpt layout F2O8=Harrative

Press F3 to return to the Edit Functions panel.

Linking Functions

This topic shows how to use CA 2E to link two functions together to build a larger
function. In the course of doing this, you will define the second function and an access
path upon which it is based.

New terms introduced:

m  Built-in function

®  *MOVE function

New panels introduced:
m  Action Diagram User Points

m  Edit Access Path Format Entries
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Objectives

Modify the Edit Horse function to give it a Subfile selector option. The new facility
should let the user zoom against the detail line for a particular horse on the Edit Horse
panel in order to view a subsidiary display of the races in which the horse has raced.

Edit Horse
(EDTFIL) N

Zoom (Horse code) F3

Display racing
results
(DSPFIL)

To achieve this, you will define a new function, Display Racing results. The new function
will display information from the RACE ENTRY file for the horse selected. You also need
to modify the action diagram of the existing Edit Horse function to call the new function.
Note that CA 2E lets you define the new function while you are in the process of
modifying the action diagram of the existing function.

The two functions will be implemented as separate programs. The Horse code of the
selected line will be passed as a parameter between the two programs in order for the
Display Racing results program to display race entries for a particular horse.
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Steps Required to Link Functions

In this topic, you will define a Display Racing results function and link it to the Edit Horse
function. You will also update the Edit Horse function. The process is similar to that of
adding a message function. To achieve the objectives for this topic you will need to:

1. Modify the action diagram of the Edit Horse function to specify the condition under
which the Display Racing results function is to be called.

2. Define the Display Racing results function by giving it a name and type and selecting
an appropriate access path based on the RACE ENTRY file.

3. Specify the parameters of the Display Racing results function; namely, Horse code.

4. Select the Display Racing results function for inclusion in the action diagram of the
Edit Horse function.

5. Modify the action diagram of the Edit Horse function to defer updating the HORSE
file if a line selection is made.

6. Modify the Selector Choice menu of the action bar of the Edit Horse function’s
device design to show the availability of the Display Racing results function.

Modifying the Edit Horse Action Diagram

The first step is to modify the action diagram of the Edit Horse function so that the
Display Racing results function is called when the end user types / in the Subfile selector
field and selects the Display Racing results action from the Selector Choice menu of the
Edit Horse function’s action bar.

You will access the Action Diagram Editor for the Edit Horse function and locate the
USER: Validate subfile record relations user point. Recall that user points are the areas

in an action diagram that you can modify.

From the Edit Functions panel, type F next to the Edit Horse function to enter the action

diagram.

EDIT FUHCTIDHS Hy model

File name. . . : Horze * 15T LEVEL *=

? Function Function type Access path
Change Horze Change object Update index
Create Horze Create object Update index
Delete Horse Delete object Update index
Edit Horze Edit file Retrieval index
Select Horse Select record Retrieval index
Select Hares Select Tecord Hares
Select Stallions Select vecord Stallions

[ B |

Hote...
SEL: Z-Details. P-Parms, F-Action diagram, S-Device design, H-Harr, O-Open,
T=5tructure, A-Access path, U-Usage, G-J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functions Fl7=Services
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Press Enter.

EDIT ACTION DIAGRAH
FIMND=>

» Edit Horse
..Initialize
. =REPEAT WHILE
-*ALYAYS
...Load first su
PGH . *Reload subf
» Conduct screen
. =REPEAT WHILE
=PGH. *Reload su
Display screen
..Process res
" =EHDWHILE
' =EHDMHILE
« aaClosedown

ARRERERERERRR RN

F3=Exit F5=Uszer points
F2=Edit parameters F15=0

Edit MYHDL Horse
Edit Horge
-
bfile page ==
ile = CHD.=HO
conversation
bfile is =HO
ponse -
-

F?=Forward F8=Backwara
F24=Hore keys

Fé=Cancel pending moves
pen Functions FLl6=Toggle Change Date

Obtaining the Action Diagram User Points

Press F5 to view the list of user points for the Edit Horse function.

Type X against USER: Validate subfile record relations.

EDIT ACTION DIAGRAH
FIMND=>

USER:
USER:
USER:
USER:
CALC:
USER:
USER:
CALC:
USER:

...PTocess res
' =EHDWHILE

' =EHDMHILE
coaClosedown

F3=Exit F5=Uszer points
F2=Edit parameters F15=0

ACTION DIAGRAH EXIT POINTS
Initialize program
Initialize subfile header
Initialize subfile record (existing record)
Initialize subfile record (new record)
Subfile control function fields

Yalidate subfile control

Yalidate subfile record fields

Subfile record function fields

Yalidate subfile record relations

Edit MYHDL Horse

Edit Horge

F3=EXIT SEL:X,Z-Select.

ponse

F?=Forward F8=Backwara
F24=Hore keys

Fé=Cancel pending moves
pen Functions FLl6=Toggle Change Date

Press Enter.

Adding a New CASE Construct

Insert a condition in the action diagram that defines when the Display Racing results
function is to be called. You can insert the new condition after the validation conditions

you added in the previous topic.
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Inserting a Condition

Type ICF to insert a new condition.

EDIT ACTION DIAGRAN Edit M%MOL Horze
FIMD=: Edit Horse
¥ U=ER: Yalidate subfile record relations
.- €L
. .-CASE <<
i=RCD.Dam Date of birth GE RCD.Date of birth <<
v Send error message - 'Dam younger than horse® €L
. '=EHDCASE L
. =-CASE L4
1-RCD.Sire Date of birth GE RCD.Date of birth <<%
| Send erroT message = 'Sirte younger tham horse’ L4+
ICF ' -EHDCASE £4¢
] -

F3=Exit F5=User points F6=Cancel pending moves F7?=Forvard F8sBackward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date FZd4=Hore Leys

Press Enter to display the Edit Action - Condition window.

Entering the Condition

In this step you will add the *Zoom#1 condition for the Subfile selector field, *SFLSEL, to
indicate when the racing results for a given horse should be displayed. The *SFLSEL field
is automatically provided on function types that have subfile record formats unless you
explicitly suppress it using the function options.

The *Zoom#1 condition will automatically be added to the Selector Choice menu on the
action bar of the Edit Horse device design as an action because it is used here in the Edit
Horse action diagram.
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Entering the Condition Details

The *SFLSEL field is in the subfile record; as a result, its context is RCD. You will specify
the context and the field name and leave the ? in the Condition field to display a list of
conditions available for the field.

Type the context RCD, field name *SFLSEL, and ? for the condition.

EDIT ACTION DIAGRAH
FIMD=2
> USER: Validate
: . =CASE
. E-RCD.Dam Date
. "=-EHDCASE
. =CASE

—
o]
B

* =EHDCASE

F3=Exit FS=User points

F9=Edit parameters

. 1 5end erroT me

-RCD.Sire Date :
Send eTTOoT Me

F15=0pen Functions

Edit MYHMDL Horsge
Edit Hortse

¢ EDIT ACTION - conpItion TN
; Title. 111 Hew condition !

Context Field _ . . RCO *SFLSELN ;
¢ Condition . H H

Or

Comparison. - _

Context_ Field . .

F3=Exit F7=Edit Compound Condition

Fr=Forward Fo&=Backwatd
F24=Hore keys

F6=Cancel pending moves
F16=Toggle Change Date

Press Enter.

Selecting the Zoom#1 Condition

The Edit Field Conditions panel shows the existing conditions for the *SFLSEL field. You
may select an existing condition or create a new one.

Type X against the *Zoom#1 condition.

EDIT FIELD COHDITIOHS Hy model

Field name. .+ *5FL3EL ALtr. : 3T5

Enter condition . . and type to add new condition.
LYpE . _ (Type: LST, WYAL)

T Condition Type Op FilesFrom value Dizplav-To value MM

_ #ALL values LST *=

_ #Delete LST

_ #5elect L3T

_ #5election character LST

_ ®=Z00m L5T

_ #Delete#l raL 4 4

_ #DeletefZ vaL 4 4

_ #Selecti#l aL 1 1

_ #5electi#z AL 1 1

_ #5election char value VAL / /

_ *5election char wvalue #2 VAL I 4

X #Z2oomil vaL 5 5

0 *Zoomitz vaL 5 5

§EL: Z-Details, D-Delete, X-Select, U-Where used, H-Harrative.

Fi=Exit

Chapter 4: Designing Functions 197



Linking Functions

Press Enter to return to the Edit Action - Condition and note that Zoom#1 has been
inserted in the Condition field. Press Enter again to return to the Action Diagram Editor.
Specifying a Function as the Action

You have now finished defining the condition. Next you will specify a function to be
called as the action when the condition is true.

Type IAF.
EDIT ACTION DIAGRAH Edit MYMOL Horsze
FIMD= Edit Horse
> USER: Yalidate subfile record relations
.- <<
. =CASE L€
_ i -RCD.Dan Date of birth GE RCD.Date of birth LE L4
_ ! Send error message - 'Dam younger than horze" L4
_ * -EHDCASE {<4
_ . =CASE <<
— \=RCD.Sire Date of birth GE RCD.Date of birth L4
_ i Send error message - 'Site younger thanm horse’ €44
_ ' =EHDCASE <<<
- . -CASE I
IAF 1 -RCD ., #SFLSEL is *Zoom#l <<
' =EHDCASE L

| A

F3=Exit FS5=User pointe Fé6=Cancel pending moves F7=Forward F8=Backward
FO9=Edit parameters F15=0pen Functions F16=Toggle Change Date F24=Hore keys

Press Enter to display the Edit Action - Function Name window.
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Naming the Function

To specify a reference to a function, type the name of the file to which the function is
attached and the function’s name. If you enter a file name and leave the ? for the
Function name field, CA 2E will display a list of functions that already exist for the file.
You can select one or define a new one. In this case, the function to display race results
does not yet exist. Note that the new function will be attached to the RACE ENTRY file,
not the HORSE file.

Type Race Entry and leave the ?.

EDIT ACTIOH DIAGRAH Edit MYHOL Horse

FIMD=x Edit Horse

> USER: Yalidate subfile re : EDIT ACTION = FUNCTION mekE 77
- : Function file : Race Entryll

. «.=CASE i Function. . . : %

-RCD.Dam Date of birth G : Comment . . _

. Send erroTr Message - "D

. "=EHDCASE : F3=Exit

. .=CASE

. 1=RCD.Sire Date of bitth : :
.1 5end BTTOT MESSA0E = "5 | . e
. "=-EHDCASE £

. .=CASE <<
. 1-RCD.*SFLSEL is *Zoom#l €44
. "=EHDCASE <<

=t
]
=

F3=Exit F5=User points F6=Cancel pending moves F7=Forward F8=Backward
FO=Edit parameters F15=0pen Function: FLl6=Toggle Change Date F24=Hore keys

Press Enter to go to the Edit Functions panel for the RACE ENTRY file.

Selecting a Function

The Edit Functions panel shows all the existing functions for the RACE ENTRY file. Note
that if this is the first time you are viewing functions for RACE ENTRY, the default
functions (Change Race Entry, Create Race Entry, and Delete Race Entry) are created
before the Edit Functions panel displays.
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Creating the New Function and Access Path

You are going to define a new function by typing the name of the new function, Display
Racing results, and the function type, DSPFIL (Display File). You also need to specify an
access path for the function that will display racing results in horse order.

Type Display Racing results for the Function name, DSPFIL for the Function type, and ?
to display the existing access paths.

EDIT FUHCTIDHS Hy model
File name. . . . Race Emtry ¥ ZHD LEVEL ==
? Function Function type Access path

Change Race Entry Change object Update index

Create Race Entry Create object Update index

Delete Race Entry Delete object Update index

Display Racing vesults DSPFIL Zi

Hote...

SEL: P-Parameters. H-Harrative, X-Select. U-Uzage, C=Copy., L-Locks.
F3=zExit FS5=Reload F9=fdd function

Press Enter.

Selecting an Access Path

Because you typed ? in the access path field, CA 2E displays the Edit File Details panel.
You can either select one of the existing access paths displayed or create a new one. In
this case, you will create a new access path.
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Creating a New Access Path

The existing RTV and UPD access paths for RACE ENTRY will be keyed according to the
key relations for the RACE ENTRY file as follows.

1.

2
3.
4

Course code
Race date
Race time

Entry number

Because you want to see horse racing results in horse order, you need to specify a new
access path. Call it Races for a Horse. Use a Resequence access path (RSQ) to specify an
alternative key order.

Type Z in the Subfile selector field, RSQ for the access path type, and Races for a Horse
for the access path name.

EDIT FILE DETAIL Hy model

File name . . . . . . . . : Race Entry

Attribute . . . - . . . _ i CPT Field reference file. : =HOHE

Documentation sequence. . : Source library. . . . ! HYGEH

GEM format prefix . . . . : AD Distributed . . . . . ¢ H [¥.,M)

Azszimilated phwsical. . .

Record not found message. @ Race Entry HF Msgid. : USROOOS

Record exists message . . : Race Entry EX HMsgid. : USRBBOG

T Tvp Access path Source mbr key Index options Auto add
PHY Physical file HYADCPP HOHE ATR OHLY
UPD Update index HYADCPLA  UHIGUE IHHED ATR OHLY
RTY Retrieval index HYADCPL1  UHIGUE IHHED ATR OHLY
RSO Races for a Horsell

| T T T T I TR A |

1]

EL: A-Select, Z-Details, God-Generate, E-S5TRSEU, D-Delete, O-Override, L-Lock
H-Hold~Release, T=-Trim, UV-Virtuwalize, U-Uszage., F-Func refs., H-Harrative
F3sExit F5=Reload F8=Change name F1l7=Services F2B=Harrative
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Press Enter.

The Edit Access Path Details panel is displayed. Type Z against the format.

EDIT ACCESS PATH DETAILS Hy model

File name . . . . . ! Race Entry Attribute . CPT
Access path name. . . . ¢ Racez for a Horse Twpe. . . R5Q
Unique or duplicate DFUET : F (U-Unigue,F-FIFO.L-LIFO,C-FCFO,' '-Undefined]

Index maintenance option l [I-IMMED, D-DLY, R-REELDI
Alternate collating table

Allow select-omit . . . H [E-5tatic, D-Dynamic, ' '-Monel

Generation mode . . . H (M-MDOLYAL, D-DDS, S-S0L, X-Urx)

Source member name . _ . HYADCPLZ

Soutce member text . . ! Race Entry Races for a Horse
Format GEM Format text Associated

Y Zeq pfx  (Eased on filel Fetrieval access path

2 1 iﬁDCPHZ AD Race Entry Retrieval index

SEL: Z2-Entries, R-Relations, S5-5electsomit, A-Assoc.acps, T-Trim, Y-VYirtualize
F3=zExit FO=Rename FZ8=Harrative

Press Enter.

Specifying the Access Path Details

On the Edit Access Path Format Entries panel you will specify the new key order for the
RSQ access path. Initially, the keys default to be the same as for the RTV type access
path. Remember, you cannot change the keys for a RTV access path.
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Defining the Access Path Key

The objective for the resulting application is to give the end user the capability to view
race results for a selected horse. The recommended order by which to retrieve the RACE
ENTRY file is by Horse code, Race date, and Race time, with the most recent races
retrieved first. Specify a key of Horse code followed by Race date (descending order)
and Race time (descending order). Before you change the order, clear the numbers from

the original key order.

Type the details as shown. In other words, blank the Key no. field for Course code and
Entry number; type 2, 3, 1 in the Key no. field for Race date, Race time, and Horse code,
respectively; and type D (descending order) in the Dsc column for Race date and Race

time.
EDIT ACCESS PATH FORHAT EHTRIES Hy model
File name . _ _ . . . . _ : Race Entry AttTibute . : CPT
Access path mame. . . . _ i Racesx for a Horze Twpe. . . . : R5@Q
Format text . _ . . . . . : Race Entry
Based on. . . . . . . . _ : Race Entry Format Mo _ 1
GEM key Altcol Ref
T Field Mame Twpe no. Dsc zeq cnt
_ Course code CDE ABCD K - 1
_ Race date oTH# ABDZ K —zZ 0 1
_ Race time THi ABTZ K _3 D 1
_ Entry number CDE ACCD K _ 1
~ Horse code CODE ADCD fA il _ 1
_ Jockey code CDE AECD A o 1
_ Finithing position HBR ABHB A _ 1
_ Handicap aTy ABAT A - 1
_ Entry Status 5TS ACST A _ 1
SEL: Z2-Field details, L-Lecks.
F3=Exit F7=Relationz

Press Enter to confirm the keys. Press F13 to return to the Edit File Details panel.
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Selecting the Access Path

Now select the new access path for use in the Display Racing results function. Type X to
select the Races for a Horse RSQ access path.

EDIT FILE DETAIL Hy model

File mame . . . . . _ . . : Race Emntry

Attribute . . . . . . . . ¢ CPT Field reference file. : =*HOHE

Documentation sequence. . Source library. . . _ : HYGEH

GEM format prefix . . . . i AD Distributed . . . . . ¢ H [¥Y,H]

Assimilated physical. oo

Record not found message. : Race Emtry HF  Msgid. : USRBOE5

Record exists message . . ¢ Race Entry EX MMsgid. : USRAOBG

T Tvp Access path Source mbr Key Index options Auto add

B PHY Physical file HYADCPP HOHE ATR OHLY
UPD Update index HYADCPLB  UHIGUE IHHED ATR OHLY
RTV Retrieval index HYADCPL1T  UHIGUE IHHED ATR OHLY
RS0 Racesz for a Horse HYADCPLZ  FIFO IHHED ATR OHLY

[ |

SEL: x-Select, Z-Details, G-/J-Generate, E-STRSEU, D-Delete, O-Override, L-Lock
H-Hola-Releaze, T-Trim, V-VYirtualize, U-Usage, F-Func tefs., H-Harrative

F3=Exit F5=Reload F&=Change name F1l7=Services F28=Harrative

Function "Display Racing results' is being created ...

Press Enter. The message "Function ‘Display Racing results’ is being created" appears at
the bottom of the panel. When the function is created, CA 2E returns to the Edit
Functions panel, which now includes the Display Racing results function.

Function Parameters

Function parameters specify which fields can be passed between the calling and the
called functions. Each call can pass different values in these fields.

New terms introduced:

®  Function parameter

®  Parameter usage

m  Parameter role

m  Restrictor parameter

New panels introduced:

m  Edit Function Parameter Details
m  Work with Choices

m  Work with Actions of a Choice
m  Edit Action

m  Work with Actions of a Choice
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Objectives

In this topic you will specify the parameters that will be passed from the Edit Horse
function to the Display Racing results function in order to view races for a particular
horse.

Understanding Parameter Usade and Role

You need to assign a usage and role for each parameter to direct the calling and called
functions to use the parameter in a particular way.

m  Parameter Usage—A parameter’s usage determines how the parameter is to be
received from or returned to the calling function. The four possible usages are Input
only, Output only, Both, and Neither. In this tutorial you will use only the first two
usages:

- Input only—A value for the parameter is passed to the called function. The
called function returns the value to the calling function without changing it.

-  Output only—The called function returns a value for the parameter to the
calling function when the called function ends.

m  Parameter Role—The role of a function parameter specifies how the parameter will
be used in the called function. The four possible roles are Map, Restrictor,
Positioner, and Vary. In this tutorial you will use only the Restrictor role.

The Restrictor role is used to restrict which records from a database file will be
displayed, changed, or printed by the called function. A Restrictor parameter must be a
key field on the access path to which the called function attaches. If there are multiple
keys, the parameter sequence must match the key sequence.

You will specify the Restrictor role for the Horse code parameter to restrict the Display
Racing results function to show only race entries for a particular horse. In other words,
the function can only process database records whose keys match the Horse code
parameter.
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Specifying Function Parameters

In this step you will specify the parameters that will be passed to the Display Racing

results function.

Type P to edit the parameters.

EDIT FUHCTIOHS Hy model
File name. . . : Race Entry *® 2HD LEVEL ==
? Function Function type Hccess path
_ Change Race Entry Change object Update index
_ Create Race Entry Create object Update index
_ Delete Race Entry Delete object Update index
i Display Racing results Display file Races for a Horse

SEL: P-Parameters, H-Harrative., X-5elect. U-Usage, C=-Copy., L-Locks.
F3=Exit F5=Reload F9=Add function

Horte...

Press Enter to display the Edit Function Parameters panel.

FLD: One parameter per field
RCO: One parameter for all fields

SEL: Z2-Details (field szelection].
F3=Exit FS5=Reload

EDIT FUHCTIOH PARAHETERS Hy model
Function name. . : Display Racing results Twpe : Display file
Received by file : Race Entry Acpth: Races for a Hotse
Paz=sed
E File~=FIELD Access pathsField as Seq
T
Values

KEY: One parameter for key fields only
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Defining Function Parameters

The Edit Function Parameters panel lets you specify parameters for a function in one of
two ways:

®m  You can specify individual fields as parameters by typing the keyword *FIELD under
File/*FIELD and typing the field name under Access path/Field. In the Passed as
column, type FLD to indicate that each field is passed as an individual parameter.

®m  You can specify a set of fields from a file by typing a file name under File/*FIELD and
the name of an access path based on the file. In the Passed as column, type one of
the following.

m  RCD to indicate that all the fields from the access path are to be passed as a
single parameter. KEY to indicate that only the key fields from the access path
are to be passed as a single parameter.

In this case, you can zoom to display the Edit Function Parameter Details panel to
select fields from the specified access path.

You used the *FIELD method to specify parameters earlier in the tutorial when you
defined error message functions for the Edit Horse function. In this topic you will use
the access path method.

Specifying Parameters Using an Access Path

Type the details as shown: type Race Entry as the file name, type Races for a Horse as
the access path, type KEY as the Passed as value, and type Z in the Subfile selector to
select the key fields on the access path to be used as parameters.

EDIT FUHCTIOH PARAHETERS Hy model
Function name. . : Display Racing Tesults Type : Display file
Received by file : Race Entry Acpth: Races for a Horse
Passed
? Files*FIELD Access paths/Field as Seq
Z Race Entry Races for a Horse key B
T
Yalues
FLD: One parameter per field
RCD: One parameter for all fields
KEY: One paramester for key fields only
SEL: Z2-Details (field selection).
F3=sExit F5=Reload

Press Enter to display the Edit Function Parameter Details panel.
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Defining Parameter Details

From the Edit Function Parameter Details panel, you can define parameter details.

The Horse code from the selected subfile record is to be passed as an input parameter
to the Display Racing results function and will be restricted to show only race entries for

this horse. This is where you specify that Horse code is an input only, restrictor
parameter.

Type R against Horse code.

EDIT FUNCTION PARAHETER DETAILS Hy model
Function name. . : Display Racing tesults Tvpe : Display file
Received by file : Race Entry Fcpth: Races for a Horse
FParameter (file) : Race Entry Fazsed as: KEY
Y Field Usage Role Flag error
R Horse code
Race date
Race time

SEL: Usage: I-Input, O-Output, B-Both, H-Heither., D-Drop.

Role: R-Restrict, H-Hap,. "-"Yary length, P-Position. Errtor:

E-Flag ErroT.
FI=Exit

Press Enter.

Note that the Usage for Horse code defaulted to | (Input only) and the parameter role
changed to RST (restrictor).

EDIT FUHCTIOH PARAHETER DETAILS Hy model

Function name. . : Display Racing results Twpe : Dizplay file
Received by file : Race Entry Acpth: Racez for a Horse
Parameter (filel) : Race Entry Paszed as: KEY

? Field Uzage Role Flag error
0 Horse code 1 RST
_ Race date

Race time

SEL: Uszage: I-Input, O-Output, B-Both, H-Heither, D-=Drop.

Role: R-Restrict, H-Hap, V-Vary length, P-Positiom. Ervror: E-Flag Errer.
F3=Exit
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Completing the Parameter Details

You have now finished specifying the parameter details. Fast exit to the Edit Functions

panel by pressing F13.

Selecting the New Function

The Display Racing results function is now defined. Remember that you were defining an
action in the Edit Horse action diagram. Select the function you have just created as the

action you are defining.

Type X to select the Display Racing results function.

EDIT FUHCTIOHS
File name.

Hy model
. Race Entry

#x  ZHD LEVEL ==

? Function

Change Race EntTy
Create Race EntTy
Delete Race Entrty
Display Racing Ttesults

Function type
Change object
Create object
Delete object
Dizsplay file

| LA

Access path
Update index
Update index
Update index
Races for a Horse

F3sExit F5=Reload F9=fAdd function

SEL: P-Parameters, H-Harrative, X-Select, U-Usage, C-Copy, L-Locks.

Hore...

Press Enter to return to the Action Diagram Editor. Note that the name of the Display
Racing results function has been inserted in the Edit Action - Function Name window.

EDIT ACTIOH DIAGRAH
FIMND=>

. .-CASE ¢ Function.

__ . i-RCD.Dam Date of birth G: Comment_ _ _
__ .« 1 %Zend error message - 'D:

___ . "=EHDCASE D OF3=Exit

. .-CASE :

___ . i-RCD.Sire Date of birth

.« 1 Send error message - 'S ... _.._
___ . "=EHDCASE

— . .-CASE

IAF . [-RCD.*SFLSEL is *Zoom#L

_ . 1=EHDCASE

F3=Exit F5=User points Fb6=Cancel pending moves

FOz=Edit parameters

> UZER: VYalidate subfile re:

F15=0pen Functions

Edit MYMOL

EDIT ACTIOH - FUHCTIOH HAHE
Function file

: Display Racing rtesults

F16=Toggle Change Date

Horse
Edit Horse

Race Entry

F?=Forvard F8=Backvward
FZ4=Hore keys

Press Enter to display the Edit Action - Function Details window.
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Returning to the Edit Action - Function Details Window

This window confirms that you have selected Display Racing results as the function for
your action. CA 2E has defaulted the value of Horse code from the subfile record to pass
as the parameter to the Display Racing results function. Note the RCD context.

EDIT ACTION DIAGRAH Edit MYMOL Hotse
FIMD=> Edit Horse

EDIT ACTIOH - FUHCTIOH DETAILS
Function file : Race Entry

Function. . . : Display Racing results

Obj
I0B Parameter Use Typ Ctx Object Mame
I Horze code RST FLD TCO Hotse code

ot
=
=

F3=Exit F9=Edit parameters FlE=Default parmz FlZ=Previous
Some parameters have been defaulted. Press EHTER to accept

F3=Exit F5S=lUszer point: F6=Cancel pending move: FY=Fotrward F8=Backward
FO=Edit parameters FLl5=0pen Function: FLl6=Toggle Change Date F24=Hote keys

You can override these defaults; however, in this case, you will accept the defaults.
Press Enter to accept the defaults.

The action diagram shows that the Display Racing results function is called when the end
user selects the Zoom#1 option.
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Suppressing the Confirm Prompt and File Update

In this step you will insert an action in the Edit Horse function to suppress both the
confirm prompt and the update of the HORSE file when the user zooms to display racing
results. As a result, the Edit Horse panel will remain open for input on return from the
Display Racing results function. This step is not strictly necessary, but will make the
function easier to use.

CA 2E supplies a set of system fields that control the execution of functions. *Defer
confirm is the system field that controls whether the confirm prompt is displayed or
suppressed. *Defer confirm is a status field (STS) that has two condition values: Proceed
to confirm (the default) and Defer confirm. Note that the name of the field and the
name of one of its values are the same, namely, Defer confirm.

The action you will insert will override the default for the *Defer confirm field using the
*MOVE built-in function and the CND context.

m  The *MOVE built-in function lets you move the value of one field to another field. It
has two parameters: an input parameter, which is the field to be moved, and an
output parameter, which is the field into which the input field is moved.

m  The CND context lets you specify a condition value and gives you the capability of
specifying a condition value as a field value or a function parameter.

You will use the *MOVE function to move the condition value Defer confirm (CND
context) to the system field *Defer confirm, thus overriding the default value of the
*Defer confirm system field.
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Inserting *MOVE as an Action

CA 2E provides the I= command as a shortcut for inserting a *MOVE built-in function as
a new action. The I= command performs three steps in one: IA (inserts an action), F
(edits action details), and specifies the *MOVE built-in function as the action.

Type I= next to the function to insert a *MOVE built-in function.

EDIT ACTIOH DIAGRAH Edit FMYMDL Horsze
FIMD=3 Edit Horse
_ ¥ USER: VYalidate subfile record relations
- L1
. .-CASE £44
. i-RCD.Dam Date of bitth GE RCD.Date of bitth 4L
__ .« 1 %Send error message - 'Dam younger than horse’ {44
____ . "=EHDCASE <<
. .-CASE £€L
___ . i1-RCD.Sire Date of birth GE RCD.Date of birth <<
_ « 1 Send error message - 'Sire younger than horse’ L4
___ . "=EHDCASE <<
. .-CASE <<
. 1-RCD.=*SFLSEL is =Zoom#l L4
1= . 1 Display Racing tesults - Race Entry = <4<
. "=EHDCASE <<

F3=Exit F5=User points F6=Cancel pending moves FT=Forward F8=Backward
F9=Edit parameters F15=0pen Functions FL16=Toggle Change Date F2Z4=Hore keys

Press Enter.

Specifying Parameters for the *MOVE Function

From the Edit Action - Function Details window, you can specify the parameters for the
*MOVE function.

The *MOVE built-in function moves the value of one field to another field and thus has
two parameters. On the Edit Action - Function Details window the output parameter is
indicated by *Result and the input parameter is indicated by *Factor 2.

Recall that you can type ? in any of the fields on this panel to display a selection list of
possible values for the field.
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Specifying Defer Confirm

Type parameters for the *MOVE built-in function. In this case, you will type the system
field *Defer confirm as the output field. Because it is a system field, the appropriate
context is PGM. The input field is the Defer confirm condition. Type CND for the context.
This lets you use a condition value as if it were a field value and gives you the capability
of specifying a condition value as a function parameter.

EDIT ACTIOH DIAGRAH Edit MYMDL Hotse
FIMD=2 Edit Horse

> USER: Yalidate subfile record relationg
" EDIT ACTION = FUMCTION DETAILS 77777777777
Function file

Function. . . : =HAOVE
[n] =B}
I0E Parameter Use Typ Ctx Object Mame
0 =*Result PGH =*Defer confirm
I s»Factor 2 CHO Defer confirmll

it
L1}

F3=Exit F9=Edit parameters FlA=Default parmsz FlZ=Previous

F3=Exit FS=User point: F6=Cancel pending moves F7=Forward F38=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date F24zHore keys

Press Enter.

Your action diagram now shows the action that will suppress the confirm prompt.
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Reload Subfile

To activate the action bar and call the Display Racing results program, the end user
types / in the Subfile selector of the Edit Horse program. As the Edit Horse program is
now designed, the / remains in the Subfile selector when control is returned to Edit
Horse. To prevent this, you will add processing in the action diagram to refresh the Edit
Horse panel on return from the Display Racing results function. To reload and redisplay
this panel, you need to override the default value of the *Reload subfile system field.
*Reload subfile is a status field with two conditions: *NO and *YES and has the PGM
context.

To accomplish this task, use the method you just used to override the default value of
the *Defer confirm system field. In other words, you will insert another *MOVE function

to move a value of *YES to the *Reload subfile system field.

Type I= as shown to insert a *MOVE built-in function as an action in the action diagram.

EDIT ACTION DIAGRAH Edit MYMDL Horse
FIND=> Edit Horse
__ ¥ USER: VWalidate subfile record relations
== L4
_ . =CASE €€L
. i-RCD.Dam Date of birth GE RCD.Date of birth <4<
___+ 1 Send errvor message - ‘'Dam younger tham horse' L4
. '-=EHDCASE [224
. .-CASE <<
. i=RCD.Sire Date of birth GE RCD.Date of bitth L L 44
.\ Send error message - "Sire younger than horse' L 244
. '=EHDCASE €<«
— . =CASE <<
_ . 1=RCD.*SFLSEL is =»ZoomH#l LL 44
. 1 Display Racing rtesults - Race Entry = <4<
I= . 1 PGH.#*Defer confirm = CHD.Defer confirm L L4
. '=EHDCASE <<

F3=Exit F5=User points F6=Cancel pending moves F7?=Forward F&=Backward
F9=Edit parameter: F15=0pen Functions FL6=Toggle Change Date F24=Hore Leys

Press Enter.
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Specifying Reload Subfile

Type the details as shown. In other words, type PGM for the output parameter context,
type *Reload subfile for the parameter name, type CND for the input parameter
context, and type *Yes for the condition to be moved.

EDLIT ACTIOH DIAGRAH Edit MYHDL Horse
FIMD=> Edit Horse

> USER: VYalidate subfile record relations

EDIT ACTIOH - FUHCTIOH DETAILS
Function file

Function. _ . : =HOWE
obj
I0B Parameter Use Typ Ctx Object Mame
0 =Result PGH #Reload subfile
I «Factor 2 CHO =»Yes|

F3i=Exit F9=Edit patameters FlB=Default parms Fl2=Prewvious

-
n

F3=Exit F5=User points F6=Cancel pending mowes F7=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date FZd4=Hore keys

Press Enter to return to the action diagram.

The Completed Action Diagram

The action diagram now shows the action to reload the subfile.

EDIT ACTIOH DIAGRAH Edit MYHMOL Horse
FIMD=x> Edit Horze

» USER: Yalidate subfile record relations
- {44

_ . =CASE £€L
— | -RCD.Dam Date of birth GE RCD.Date of birth {4
_ i Send error message - 'Dam younger than horse’ <<
- * -EHDCASE €€
_ . -CASE <<
_ y-RCD.Sire Date of birth GE RCD.Date of birth 4L
_ 1 Send error message - 'Sire younger than horse® L4
_ ' =EHDCASE <<<
_ . =CASE <<
_ \=RCD. *SFLSEL iz *Zoomil LLLs

| Display Racing results - Race Entry = {4
l:: | PGH.#Defer confirm = CHD.Defer confirm €44
_ v PGH,.*Reload subfile = CHD.=*YES ££L
_ ' -EHDCASE <<

F3=Exit F5=Uszer pointsz F6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters FLlo=0pen Functions FLl6=Toggle Change Date F24=Hore keys

Press F13 to fast exit to the Exit Function Definition panel.
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Saving the Action Diagram

You have now finished specifying the interface to call the Display Racing results function
from the Edit Horse function.

EXIT FUHCTION DEFIHITIOH Hy model

Twpe choices, press Enter.

Changescreate function. . . . @l Y=Yez. N=No
Function name . . . . . . Edit HoTse Mame
Access path name. . . . . Retrieval index Hame
File name . . . . . . . . Hotse Hame
Function type . . . . . . Edit file
Print function. . H Y=Yez., N=No
Return to editing . i} Y=Yes. M=Mo
Submit generation . . H Y=Yez. M=Mo

F5=Refresh FlZ=Cancel F15=0pen Functions

Accept the default of Y (Change/create function) by pressing Enter. You have now
completed the update to the action diagram for Edit Horse.

Updating the Edit Horse Function’s Action Bar
In this step you will change the text in the Selector Choice menu on the action bar at the
top of the Edit Horse function device design to show that the Display Racing results

option is available. You will use the Device Design Editor to do this.

Type S against the Edit Horse function as shown to access the Device Design Editor.

EDIT FUHCTIOHS Hy model
File name. . . @ Horse L 15T LEVEL ==
Y Function Function type Access path
_ Change Horse Change object Update imdex
_ Create Horze Create object Update index
_ Delete Horsze Delete object Update index
5 Edit Hotrse Edit file Retrieval index
B Select Horse Select TecoTd Retrieval index
_ Select Hares Select tecord Hates
Select Stallions Select Tecord Stallions

Hore...
SEL: Z2-Details, P-Parms, F-Action diagram, S-Device design. H-Harr, O-Open.
T=-Structure, A-Access path, U-Usage, G/J-Generate, D-Delete, C=Copy, L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functionsz Fli?=S5ervices

Press Enter.
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Updating the Edit Horse Panel’s Zoom Action Text

CA 2E has already updated the Edit Horse panel and added the Zoom#1 action to the
action bar on the Edit Horse panel. Change the text from Zoom#1 to Display Racing
results to provide a better explanation to the end user.

Move the cursor onto the action bar.

Filell function  Selectar  Help

*PROGRAM *PEHMOD OD-MM-YY HH:HH: 35
Edit Horse
Horse code

Zelect items, then select an action.

Opt Horse Horse name Horse Horse value Date of
code gender birth

- Tam 0000000000000000000000000  Dam Date of birth B6~Ba 66
Sire 0000000000000000000000000  Sire Date of birth 66-66-66

- Dam 0000000000000000000000000  Dam Date of birth 66-86-65
Sire 0000000000000000000000000 Sire Date of birth 66-66-66

- Dam 0000000000000000000000000  Dam Date of Dirth 66-GGAGE
Sire 0000000000000000000000000 Sire Date of birth G6-6GE/E6

F3=Exit Fa=Reset Fe=0pen FlE=Actions

Press Enter to access the Work with Choices panel.

Working with the Selector Choice

From the Work with Choices panel, you can access the Work with Actions panel for a
particular choice. In this case, you will work with the actions listed in the Selector Choice

menu.

Type A next to Selector.

WORK WITH CHDICES Hy model
File Mame . . . : Horge
Function names . Edit Horze
Opt Sequence Choice Uszage HMnemonic CUA HModel
_ 1L File F A
_ 4 fUnction u A
fi 3 Selector 3 A
[ | 99 Help H A

SEL: Z2-Detailz D-Delete A-Actions HsS5-Uzage H-Harrtative
F3=Exit F6=Add A Choice F7=All Actions
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Press Enter.

Modifying an Action

The Work with Actions of a Choice panel lists all the actions available for a particular
choice. You will zoom into the Zoom#1 action to view the details for that action.

Type Z in the Opt field against the Zoom#1 action.

WORK WITH ACTIONS OF A CHOICE My Hodel

File Mame . . . . Horse

Function name . | Edit Horse

Choice name . . . Selector

apt =Bquence Action Uzage CUA Model
Z 1 Zoomi 1 A

SEL: Z-Details, H,S5-Usage, H-Harrative
F3=Exit

Press Enter.

Changing the Action Text

Update the text for the Zoom#1 action to read "Display Racing results."

Type Display Racing results in the Action text field.

EDIT ACTIOH Hy model
File Mame . . . ! Horge
Function name . : Edit Horse
M=gid
fction - . . . . _ _ Display Racing vesultsll Text HARARAR
Sequence . . 1..99
Choice . . . . . _ . Selector Choice text
Usage. . . . . . . . _ H, blank
CUA Model. - h A, T, G
CUA Text
Accelerator. . . . #CMOkey wal cnd
CUA Graphic
Accelerator. . . . . #FPLSkey wval cnd HARAAAC
Mnemonic . .. L2 Character HAAARARE
Fushbutton sequence. _B8 B.._499
Puszhbutton default . H Y, M
F3zExit F28zHarrative
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Press Enter to confirm. Press F3 to exit.

Showing the New Action Text

The Work With Actions of a Choice panel now shows the new action text for the
Selector Choice menu.

UORK WITH ACTIDHS OF A CHOICE Hy Hodel

File Mame . . . | Horse

Function name . © Edit Horse

Choice name . . | Selector

oOpt Seguence  Actiaon Usage  CUA Model
l 1 Display Racing results A

SEL: Z2-Details, H,S5-Usage, H=Harrative
F3=Exit

Press F3 to return to the Work With Choices panel.

WORK WITH CHOICES Hy model

File Mame . . . : Horse
Function name . : Edit Horse

Opt Sequence Choice Usage Mnemonic CUA Model

File
fUnction
Selector
Help

;]
A
A
A

L=}
L-RL
==

SEL: Z-Detail: D-Delete A-Actions Hrs5=Uszage H-Hatrative
F3sExit Fo6=fidd A Choice FT=sAll Actions
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Exiting the Action Bar Editor

Press F3 to exit the Work with Choices panel and return to the device design.

B File fUnction SelectoT Help

*PROGRAM *PGEMHOD DDAMMAAY HH MM ES
Edit Horse
Horsze code .

Select items, then select an action.

Opt Horsze Horze name Horze Horze value Date of
code gender birth

- Dam 0000000000000000000000000 Dam Date of birth 66-66/66
Sire 0000000000000000000000000  Sire Date of birth 66-66-66

- Dam O000000000000000000000000 Dam Date of bitth AG-BGAGA
Sire 0000000000000000000000000  Sire Date of birth BE6-EE-BE

- Dam 0000000000000000000000000 Dam Date of bitth 66-66-66
Sire QOo0000000000000000000000  Sire Date of birth S6-66-66

F3=Exit FE=Rezet Fa=0pen FlA=Actions

Exiting the Modified Panel

Press F3 to exit the modified device design.

Saving the Modified Panel
After exiting the device design, CA 2E displays the Edit Function Devices panel.

Note: From this panel, you can use Subfile selector option Z to return to the device
design or you can press F5 to edit the action diagram for the Edit Horse function.

EDIT FUHCTIOH DEVICES Hy model

Function name. . : Edit Horse Tvpe : Edit file

Received by file @ Hortse Acpth: Retrieval index
7 Title

Screen title..... B Edit Herse

SEL: Z2-S5cr/tpt design, H-Harrative, A-Animate
F3=Exit F5=Action diagram F15=0pen Functions
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Press F3 to return to the Exit Function Definition panel.

EXIT FUHCTION DEFIHITIOH Hy model

Tyvpe choices, press Enter.

Changescreate function. . . . Y=Yes, MN=Mno
Function mame . . . . . . Edit Herse MHame
Access path name. . . . . Retrieval index Mame
File name . . . . . . . . Horse Mame
Function twpe . . . . . . Edit file
Print function. - H Y=Yez, H=Mo
Return to editing . - H Y=Yes, MN=Mo
Submit generation . - H Y=Yesz, M=Mo

F5=Refrech FlZ=Cancel F15=0pen Functionsg

Press Enter to save the device design and return to the Edit Functions panel.

Edit Database Relations Panel

Press F3 to return to the Edit Database Relations panel.

EDIT DATABASE RELATIOHS Hy model
=» _ Horses Rel 1v1: _
7 Typ Object Relation Seq Twp Referenced object
B_ FIL Horse Known by _18 FLD Horse code
__ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse gender
__ FIL Horse Has _48 FLD Horse value
_ FIL Horse Has _58 FLD Date of birth
__ FIL Horse Refers to _68 FIL Horse

For: Dam Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horse

For: Sire Sharing: #ALL

Bottom

Zinl=Details FsFunctions Eln)=Entries Sin)=Select FZ3=Hote options
F3=Exit F5=Reload Fo=HidesShow F7=Fields F9=Add-Change FZ24=Hote keys
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Exercise

Check the device design for the Display Racing results function to improve its
appearance and to ensure that the device design does not exceed the size of the panel.
The latter prevents errors when you generate the functions in the Generating,
Compiling, and Executing chapter.

Note: You can access the device design for a function by typing S against it on the Edit
Functions panel or by pressing F9 from the Edit Function Details panel.

To edit the device design, use the function keys you used to edit the device designs for
the Edit Horse and Select Horse functions in the Device Designs topic earlier in this
chapter. Press Help or refer to the table in the Device Designs topic for a list of function
keys.
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Chapter 5: Generating, Compiling, and
Executing

This chapter introduces the following topics:
®  |Implementing Access Paths and Functions

m  Executing and Testing Compiled Programs

This section contains the following topics:

Implementing Access Paths and Functions (see page 223)
Executing and Testing Compiled Programs (see page 238)

Implementing Access Paths and Functions

This topic discusses how to generate source to implement the access paths and
functions you have created. You will then compile the source to produce executable i OS
objects: files and programs.

New terms introduced:
m Job list

m  Creation

New displays introduced:

m  Display Services Menu

®m  Submit Model Creates

m  Submit Model Generations & Creates
m  Convert Condition Values

Objectives

Submit the batch generation of all the access paths and functions you have designed.
After generating the source code, each access path and function will be compiled. You
will then execute the Edit Horse program.
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Overview of Implementation

Once your application design is complete, you are ready to generate the source
members for the database files, programs, display files, and help text that will
implement the access paths and functions. Once generated, the source will need

compiling.

You can generate source either interactively or in batch.CA 2E automatically keeps a list
of the members to be generated and compiled in batch or to be generated interactively
and not yet compiled. In this tutorial, you will generate source code and compile
executable objects for all of your access paths and functions as one batch job. To do
this, you will use options available on the Display Services Menu.

Source Generation and Compilation of Access Paths and Functions

You must generate and compile the source for your access paths and functions before
you can test your application programs. The first step is to indicate which access paths
and functions you want generated and compiled. The Display Services Menu includes

options to facilitate this process.

From the Edit Database Relations panel, press F17 to go to the Display Services Menu.

EDIT DATABASE RELATIOHS

=)_

Hy model
Rel 1vl:

Y Typ Object
B FIL Course

Felation Twp Referenced object
Known by FLD Course code

[l
]
)

FIL Course

FIL Horse

FIL Horse

FIL Horse

FIL Horge

FIL Hotse

FIL Horse

For: Dam

FIL Horse

For: Sire

FIL Jockey

FIL Jockey

FIL Jockey

FIL Race

Has __ FLD Course name
nown by _18 FLD Horse code
Has _28 FLD Horse name
Has _38 FLD Horse gender
Hasg _48 FLD Horze value
Has /58 FLD Date of birth
Refers to _68 FIL Horsze
Sharing: =ALL
Refers to 78 FIL Horse
Sharing: =ALL
known by _ FLD Jockey code
Has _ FLD Jockey name
Has ___ FLD Jockey gender
Owned by _ FIL Courge

2ind=Details F=Functionz
F3=Exit FS=Reload

FG=HidesShow

Hote...
F23=Hore options
F9=fiddsChange FZ24=Hote keys

Eln)=Entries Sin)=Select
F?=Fields
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Display all Access Paths for Selection

The Display Services Menu contains an option to display a list of all access paths

designed in the design model.

Select the Display all access paths option.

Generation

Documentation

Hodel

Change Control

F3=sExit F6=Hessages

DISPLAY SERVICES HEHU

21.
option: 8N

FG=Submitted jobs

1. Submit model create request (YSEMMDOLCRET)
2.

3. Job list menu

6. Documentation menu
T.

8. Display all access paths

9. Display all functions

18. Display model wvalues (YDSPHDLVALD

11. Edit model profile (YEDTMDLPRF)

12.

13. Edit model list (YEDTMDLLST =*SESSION)
14

Hy model

Convert model data menu

Convert model panel designs (YCVTMDLPML)

Work with model lists (YWRKMOLLST)
Impact analysis menu

Go to Z2ECM menu

[press F4 to prompt commands)

F9=Command Line F1B=Display job log

Press Enter.

Selecting All Access Paths for Batch Generation and Compilation

The Display All Access Paths panel presents a list of all access paths in the design model.
It lets you perform many design, control, and generation tasks for one or more access

paths from one panel.

Select all of the existing access path designs for batch generation and compilation by
typing a J in the Subfile selector next to each access path in the list.

DISPLAY ALL ACCESS PATHS Hy model

Application area. H Source library. _ @ HYGEH
? File Acocess path Prefix
J Course Physical file PHY HYABREP ABE
Jd Course Retrieval index RTV HYABREL1 AB
J Courze Update index UPD HYABRELB AB
J Horse Hares RTV HYAERELZ AE
J Horse Phyzical file PHY HYAEREP AE
J Horsze Retrieval index RTV! HYAEREL1 AE
J Horse Stallions RTY HYAERELZ AE
J Horse Update index UPD HYAERELB AE
J Jockey Physical file PHY HYAFREP AF
J Jockey Retrieval index RTY HYAFREL1 i
Jd Jockey Update index UPD HYAFRELB AF
J Race Physical file PHY HYACREP Ac
J Race Retrieval index RTV! HYACREL1 AC
J Race Update index UPD HYACRELB AC
J Race Entry Phyzical file FHY HYADCPP Al +
SEL: Z-Details, G/J=-Generate, E-STRSEU, H-Harrative,

D-Delete, U-Usage. F=Function refs., L-Locks.

F3=Exit Fo=Reload
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Press Roll Up to display the next screen of access paths. Select all remaining access
paths with a J.

DISPLAY ALL ACCESS PATHS Hy model

Application area. . i l__ Source library. . : HYGEH
? File Access path Prefix
J Race EntTy Races for a Horse RS0 HYADCPLZ AD
J Race Entty Retrieval index RTY HYADCPL1 311]
J Race EntTy Update index UPD HYADCPLO AD

SEL: Z2-Details, GAJ-Generate, E-STRSEU, H-Harrative,
D-Delete, U-Usage, F=Function refs., L-Locks.
F3=Exit F5=Reload

Press Enter.

Completing the Request

When the process is complete, the Display All Access Paths panel will be redisplayed
with messages displayed at the bottom of the panel. The messages will state that the
source generation requests have been accepted.

DISPLAY ALL ACCESS PATHS Hy model

Application area. . l__ Source library. . ¢ HYGEH
T File Access path Prefix
_ Race Entry Races for a Horse R58 HYADCPLZ 11i]
_ Race Entry Retrieval index RTY HYADCPL1 AD
_ Race Entry Update index UPD HYADCPLB AD

SEL: Z-Details, GAJ-Generate, E-STRSEU, H-Harrative,
D-Delete, U-Uzage, F-Function refs., L-Locks.

F3zExit F5=Reload

Source generation Tequest for HYABREP accepted,

Press F3 to return to the Display Services Menu.
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Display all Functions for Selection

In this step you will repeat this process for the functions in your design model. The
Display Services Menu includes an option to display a list of the functions in the design

model.

Select the Display all functions option.

DISPLAY SERVICES HEHU

Generation

Documentation

Hodel

Change ContTol

F3=Exit

i
7.
g.
ER
18.
11,
12.
13,
14.

21

Option: 9l

Fé=Heszages

F8=Submitted jobs F9=Cowmand line F1B=Display job log

1. Submit model create reguest (YSBEMMDLCRT)
2.
3. Job list menu

Hy model

Convert model data menu

Documentation menu
Conwvert model panel designs [YCYTHMDLPHLI

Display all access paths

Display all functions

Dizplay model values [(YDSPMOLYAL)
Edit model profile (YEDTHDLPRFI

Lark with model lists (YWRKFDLLST)
Edit model list (YEDTMDLLST #*SESSI0M)
Inpact analysis menu

Go to 2ECHM menu

[press F4 to prompt commands)

Press Enter.
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Selecting All External Functions for Batch Generation and Compilation

The Display All Functions panel displays a list of all functions in the design model. It lets
you perform many design, control, and generation tasks for one or more functions from
one display.

Only external functions need to be generated and compiled. External functions can be
identified by the source member name found in the GEN name column; internal
functions show *N/A in this column. Start by displaying just the external functions in
your design model.

To do so, type *EXT in the Type column on the selection line.

DISPLAY ALL FUHCTIOHS Hy model
Application area. : __ Source library: HYGEH
T File Function Tvpe GEM name
«EXTA
_ Course Change Course CHGOBJ *HrA
_ Course Create Course CRTOBJ *H h
_ Course Delete Course DLTOBJ *H/R
_ Course Edit Course EDTFIL HYACEFR
_ Coursge Select Course SELRCD " HYABSRR
_ Horse Change Horse CHGOBJ *H R
_ Horze Create Horsze CRTOBJ *HsA
_ Horze Delete Horsze DLTOBJ *Hsh
_ Horze Edit Horse EDTFIL HYAREEFR
_ Horze Select Horse SELRCD HYAISRR
_ Horsze Select Hares SELRCD HYAJSRE
_ Horsze Select Stallions SELRCD HYAKSRR
_ dJockey Change Jockey CHGOBJ *HrA
_ Jockey Create Jockey CRTOBJ *HAh
_ dJockey Delete Jockey DLTOBJ *H/A +
SEL: Z2-Dtls, P-Parms. H-Harr.. F-fiction diagram, S=Device Design, T-Structure,
A=Acp, GsI=Gen, E=STRSEUCpgm), L=Locks, D=Delete, U=Where used, 3J=Doc.
F3=Exit F5=Reload
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Press Enter

to redisplay the Display All Functions panel showing only external functions.

Note: Write down the implementation names shown in the GEN name column for the

following fu

nctions: Edit Course, Edit Horse, and Edit Jockey. You will need these later

when you test the compiled programs.

Select all of

the external functions for batch generation and compilation by typing aJin

the Subfile selector next to each function on the list.

DISPLAY ALL FUHCTIOHS Hy model

fpplication area. : H__ Source library: HYGEH
? File Function Twpe GEM name

#EXT

J Coursze Edit Courze EDTFIL HYACEFR
J Course Select Course SELRCD HYABSRR
J Horsze Edit Horsze EDTFIL HYAEEFR
J Horsze Select Horze SELRCD HYATSRR
J Horsze Select Hares SELRCD HYAJSRR
J Horse Select Stallions SELRCD HYAKSRR
Jd Jockey Edit Jockey EDTFIL HYAHEFR
Jd Jockey Select Jockey SELRCD HYANSRR
J Race Edit Race EDTFIL HYAPEFR
J Race Select Race SELRCD HYADSRR
J Race Entrty Display Racing results DSPFIL HYALDFR

SEL: Z-Dtls, P=-Parms, H=Harr., F-fiction diagram. 5-Device Design, T-Structure,
A-Acp, Gr/J-Gen. E-STRSEUCpgm), L-Locks, D-Delete, U-Where used, 3-Doc.
F3=Exit F5=Reload

Press Enter.

Completing the Request

When the p

rocess is complete, the Display All Functions panel will be redisplayed with

messages displayed at the bottom of the panel. These messages state that the source
generation requests have been accepted.

DISPLAY ALL FUHCTIOHS Hy model

Application atea. | __ Source library: HYGEH
T File Function Tvpe GEM name

SEXT

l Course Edit Course EDTFIL HYACEFR
_ Coursze Select Course SELRCD HYABSRR
_ Horse Edit Horse EDTFIL HYAEEFR
_ Horse Select Horse SELRCD HYAISRR
_ Horse Select Hares SELRCD HYAJSRR
_ Horse Select Stallions SELRCD HYAKSRR
_ Jockey Edit Jockey EDTFIL HYAHEFR
_ Jockey Select Jockey SELRCD HYAHSRR
_ Race Edit Race EDTFIL HYAPEFR
_ Race Select Race SELRCD HYADSRR
_ Race Entry Display Racing results DSPFIL HYALDFR

SEL: 2-Dtls, P-Parms, H-Harr., F-fction diagram, S-Device Design, T-Structure,
A-Acp, G-/J-Gen, E-STRSEU(pgm), L-Locks, D-Delete, U-Where used, 3-Doc.

F3zExit FS5=Reload

Source generation request for HYACEFR accepted. +

Press F3 to return to the Display Services Menu.
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Submit Batch Generation and Creation

In this step you will use the Display Services Menu to Submit generations and
compilations of all the access paths and external functions you have selected.

Generating and Creating Objects

When you submit a request for generation/compilation, the CA 2E generator
automatically does the following.

m  The member names to be generated are placed in a job list. The same job list
controls generation and compilation. You can review this job list during generation
to monitor the process and edit the job list.

m  Source is produced and placed in the appropriate source file in the generation
library associated with your CA 2E design model.

m  The generated source is compiled from the source file.

m  CA 2E assigns a status to each member on the list. Once source is successfully
generated for the members,CA 2E automatically submits a request to compile the
generated source. If errors occur,CA 2E flags the specific members in error.

You can submit generations and compilations of all the items in the list from the Display
Services Menu.

To submit your generation/compilation request, select the Submit model create request
(YSBMMDLCRT) option.

DISPLAY SERVICES HEHU Hy model
Generation . Submit model create request [(YSBHMOLCRT)
. Convert model data menu
. Job list menu

. Documentation menu
. Convert model panel designs (¥CVTHMDOLPHLI)

Documentation

=1 [ R

Hodel 5. Dizplay all access paths

9. Dizplay all functions

18, Dizplay model wvalues (YDSPMOLYAL)

11. Edit model profile (YEOTMOLFRF)

12 Work with model lists (YWRKMDLLST)
13. Edit model list (YEDTMDLLST =*SESSIOM)
14. Impact analyvsiz menu

Change Control 21. Go to Z2ECH menu
Option: 1M (press F4 to prompt commands)

F3=Exit F6=Hessages F8=Submitted jobs F9=Command line Fl8=Display job log

Press Enter to execute the Submit Model Create Requests (YSBMMDLCRT) command.

Note: CA 2E supplies default parameter values for the YSBMMDLCRT command based
on your model profile and options you specified when you created your model. You can
override these defaults by pressing F4 instead of Enter to prompt the command.
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List of Objects to be Generated and Created

CA 2E displays a list of the source members to be generated and compiled. Each
member has either GEN or CRT next to it to indicate whether the member has been
submitted for generation or compilation. In this case, all the functions and access paths
should show GEN. You can review the list by pressing Roll Up and Roll Down.

SUBHIT HODEL GEHERATIOHS & CREATES. Hy model

GEMLIE: MYGEH

? Member Twpe Act Status Text

B HYABREP PF GEH Course Physical file
_ HYACREP PF GEH Race Physical file
_ HYADCPP PF GEH Race Entry Physical file
_ HYAEREP PF GEH Hotse Physical file
_ HYAFREP PF GEH Jockey Physical file
_ HYABRELB LF GEH Course Update index
_ HYACRELB LF GEH Race Update index
_ HYADCPLB LF GEH Race Entry Update index
_ HYAERELB LF GEH Hotse Update index
_ HYAFRELB LF GEH Jockey Update index

HYABREL1 LF GEH Course Retrieval index

_ HYACRELL LF  GEH Race
HYADCPL1L LF GEH Race Entry

Retrieval index
Retrieval index *

SEL: G-Rqs GEH. C-Rq:z CRT, E-STRSEU, D-Drop, JOB{1-DSP, 4-HLD, 6-RLS, 9-CHL)
F3=Exit F5=Reload Fo=Hsg9s F8=Submitted jobs F9=Command line EHTER-Submit

Press Roll Up until you see the bottom of the list.

SUBHIT HODEL GEHERATIOHS & CREATES. Hy model

GEMLIE: HYGEH

Y Member Type Act Status Text

B HYAPEFRH  PHL GEH Edit Race Edit file

_ HYABSRR RPG  GEH Select Course Select record
_ HYACEFR RPG GEH Edit Course Edit file

_ HYAEEFR RPG  GEH Edit Horse Edit file

HYAISRR RPG GEH Select Horse Select record
_ HYAJSRR RPG GEH Select Hates Select record
_ HYAKSRR RPG GEH Select Stallions Select record
HYALDFR RPG GEH Diszplay Racing results Display file
_ HYAHSRR RPG GEH Select Jockey Select record
_ HYAHEFR RPG GEH Edit Jockey Edit file
HYAOSRR RPG GEH Select Race Select record
HYAPEFR RPG GEH Edit Race Edit file

SEL: G-Rq: GEH, C-Rqs CRT, E-STRSEU, D-Drop, JOB(1-DSP, 4-HLD, 6-RLS, 9-CHL)
F3=Exit F5=Reload F6=Hsgs F&=Submitted jobs F9=Command line EHTER-Submit

Press Enter to submit the job list.
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Confirming the Job List

The panel will be redisplayed with the option to confirm at the bottom right-hand
corner. Accept the default of Y.

SUBHIT HODEL GEHERATIOHS & CREATES. Hy model

GEMLIE: HYGEH

? Member Twpe Act Status Text

_ HYAPEFRH PHL GEH Edit Race Edit file

_ HYABSRR RPG  GEH Select Course Select Tecord

_ HYACEFR RPG GEH Edit Coutse Edit file

_ HYAEEFR RPG GEH Edit Horse Edit file

_ HYAISRR RPG GEH Select Horse Select Tecord

_ HYAJSRR RPG  GEH Select Mares Select tecord

_ HYAKSRR RPG GEH Select Stallions Select tecord

_ HYALDFR RPG  GEH Digplay Racing tesults Digplay file

_ HYAHSRR RPG GEH Select Jockey Select tecord

_ HYARHEFR RPG GEH Edit Jockey Edit file

_ HYAOSRR RPG GEH Select Race Select tecord
HYAPEFR RPG GEH Edit Race Edit file

SEL: G-Rq: GEH, C-Rq: CRT. E-STRSEU, D-Drop, JOB(L1-DSP, 4-HLD, &-RLS, 9-CHL)
F3=Exit F5=Reload Fé6=Hsgqs F8=Submitted jobs F9=Command line EHTER=-Subnit
COMFIRM: @ (¥,M)

Press Enter.
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Successful Submit for Generation and Compilation

CA 2E submits the jobs to generate and/or compile members in this list. If you request
batch generation, compilation requests are also submitted by default. Compilation
creates the i OS objects once the source has been generated. As a result, compilation is
also referred to as creation. All generations are carried out in a single job called
YGENSRC; a separate compilation job is submitted for each source member.

After confirming the list of objects, you will see a series of messages at the bottom of
the panel. These are "Job YGENSRC is being prepared," "Existing objects are being
deleted," and finally "Joblist successfully processed." In batch processing, the
generations/ compilations take place in the background. You may continue to specify
new objects (functions, access paths) while this is happening.

Member
HYABREP
HYACREP
HYADCPP
HYAEREP
HYAFREP
HYABRELB
HYACRELA
HYADCPLB
HYAERELA
HYAFRELA
HYABREL L
HYACREL L
HYADCPLL

| T I R I O R I B

SUBHIT HODEL GEHERATIOHS & CREATES. Hy model

SEL: G-Rqs GEH, C-Rqs CRT, E-STRSEU, D-Drop, JOBL(1-DSP, <4-HLD, 6-RLS, 9-CHL}
F3sExit F5=Reload F6=Hsg: F&=Submitted jobs F9=Command Line EHTER=Submit
Joblist successfully processed

GEMLIE: HYGEH
Twpe Act Statuzs Text

PF GEH #SBH Coursze Physical file
PF GEH =SBH Race Physical file
FF GEH #SBH Race Entty Physical file
PF GEH =SBH Horse Physical file
PF GEH *SBH Jockey Physical file
LF GEH =S5BH Course Update index

LF GEH *SBH Race Update index

LF GEH =S5BH Race Entry Update index

LF GEH =*SBH Horse Update index

LF GEH *5BH Jockey Update index

LF GEH =SBH Course Retrieval index
LF GEH »SBH Race Retrieval index
LF GEH =SBH Race Entry Retrieval index +

Examining the Job List

Once submitted, each item in the list is initially shown with a status of *SBM. As each
item in the list is processed, the status in the list is updated as follows.

Status

Description

*GENSRC

The source member is being generated

*JOBQ

The source is on the job queue to be compiled

*ACTIVE

The source is being compiled
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Press F5 to refresh the list and see the latest status.

Once the source members have been successfully compiled, they are removed from the
list.

SUBHIT HODEL GEHERATIOHS & CREATES. Hy model

GEMLIE: HYGEH

* Member Type Act Status Text

B HYABREF PF GEH *GEHSRC Coutsze Physical file
_ HYACREP PF GEH »SBH Race Physzical file
_ HYADCPP PF GEH *5BH Race Entry Physical file
_ HYAEREP PF GEH =S5BH Horse Physical file
_ HYAFREP PF  GEH #SBH Jockey Physical file
_ HYABRELB LF GEH =5BH Coutse Update index

_ HYACRELB LF GEH =5BH Race Update index

_ HYADCPLB LF GEH =5BH Race Entry Update index

_ HYAERELB LF GEH =5BH Horze Update index

_ HYAFRELB LF GEH =5BH Jockey Update index

_ HYABREL1 LF GEH »SBH Coutrse Retrieval index
_ HYACREL1 LF GEH =5BH Race Retrieval index

HYADCPL1 LF GEH #*SBH Race Entry Retrieval index +

SEL: G-Rqs GEH, C-Rqs CRT, E-STRSEU, D-Drop, JOB(1-DSP, 4-HLD, 6-RLS. 9-CHL)
F3=Exit F5=Reload Fe6=Hsgqs FS=Submitted jobs F9=Command line EHTER-Submit

When the compilations have been submitted, press F3 to return to the Display Services
Menu. You can check the status of your submitted jobs from the Display Services Menu
by pressing F8.
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Converting Condition Values to a Database File

Before calling your program, you must convert the values that are entered into status
fields using the Convert Condition Values (YCVTCNDVAL) command. This command
moves the values you defined for status fields from the model library to the condition
values list database file in the generation library.

When you convert condition values to a database file, you give end users the capability
to prompt for valid condition values when they use the application. Horse gender is an
example of a status field. In this case, the end user will be able to prompt the
application and display a list of valid values for Horse gender, namely, M and F.

You can run the YCVTCNDVAL command to convert the condition values to a database
file using the Convert model data menu, which is an option on the Display Services

Menu.

Select the Convert model data menu option.

DISPLAY SERVICES HEHU Hy model
Generation . Submit model create request [(YSBMMOLCRT)
. Convert model data menu
. Job list menu

. Convert model panel designs (YCVTHOLPMLI

Hodel . Dizplay all access paths

. Displaw all functions
18. Display model values [(YDSPMOLYAL)
11. Edit model profile (YEDTMOLPRF)
12, Llork with model liszte [(YWRKMDOLLET)
13, Edit model list (YEDTHMDLLST *SESSIOM)
14 Impact analysis menu

1
2
3
Documentation &. Documentation menu
7
2
El

Change Control 21. Go to ZECH menu
Option: 20 (press F4 to prompt commands)

F3=Exit F6=Hessages F8=Submitted jobs F9=Command line FlB=Display job log
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Press Enter.

Select the Convert condition values to database file option.

DISPLAY COHYERT HODEL DATA HEHU Hy model
1. Convert model messages to database file.
Z. Convert condition values to database file.

3. Convert distributed files to database file.

Option: A

F3=Exit Fo6=Hessages F&=Submitted jobs F9=Command Line

Press Enter to prompt the YCVTCNDVAL command.

YCVTCNDVAL Command Prompt

CA 2E supplies default values for the CA 2E design model library and the generated
library. Accept the defaults.

Convert Condition Yalues (YCVTCHDVAL)
Twpe choices, press Enter.
Library for data model . . . . . PMOLLIE Mame, *MOLLIE, *=CURLIE
Library for generation . . . . . *GEMLIE Mame, *GEMLIE, =CURLIE
Bottom
FI=Exit F4=Prompt FE=Refresh FlZ=Cancel F13=How to use this display
FZ4=More kews

Press Enter to execute the YCVTCNDVAL command.
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Confirming Conversion of Condition Values

Once the values allowed for the status fields in your model have been converted to the

database file, you will be returned to

the Display Convert Model Data Menu. A message

appears at the bottom of the panel to indicate that the conversion is complete.

DISPLAY COHVERT HODEL DATA HEHU Hy model
1. Convert model messages to database file.
2. Convert condition walues to database file.

3. Convert distributed files to database file.

option: W

F3zExit Fb=Hessages FB=Submitted jobsz F9=Command line
Condition values from model HYHDL converted to library HYGEH

Press F3 twice to return to the Edit Database Relations panel.

Exiting the CA 2E Design Model

When all the objects have been created, your program for editing the HORSE file is

complete.

Press F3 to exit your design model.

EDIT DATABASE RELATIOHS Hy model
=5 _ Fel 1wvl: FIL _
Y Typ Object Felation Seq Twp Referenced object
l_ FIL Course nown by __ FLD Course code
_ FIL Horse nown by _18 FLD Horse code
__ FIL Heorse Refers to _68 FIL Horse

For: Dam Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horsze

For: Sire Sharing: =ALL
_ FIL Jockey Known by ___ FLD Jockey code
__FIL Race Owned by ___ FIL Course
__FIL Race known by ___ FLD Race date
__FIL Race nown by ___ FLD Race time
_ FIL Race Entry Dwned by ___ FIL Race
_ FIL Race Entry nown by _ FLD Entty number
_ FIL Race Entry Refers to _ FIL Horsze
_ FIL Race Entry Refers to _ FIL Jockey

Bottom

2in)=Details F=Functions Ein)=Entries Sin)l=5elect F23=Hore options
F3=Exit FS=Reload FosHidesShow Fi=Fields F9=fiddsChange FZ24=Hote keys
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Re-synchronizing an CA 2E Design Model

The Exit Edit Relations window displays. This window allows three options:

m  Exit without re-synchronizing

m  Exit and resynchronize data model

m  Return to editing

If you have added or changed any files, fields, or relations in the current session, a
message will be displayed on this panel, "Model is not resynchronized." In this case, the
Exit and resynchronize data model option will be the default. If you select this option,

the message "Data model is being resynchronized" will appear at the bottom of the
panel.

The re-synchronizing process causes all the relations to be resolved into entries. Only
users of type *DSNR can resynchronize a model.

Note: If you have previously exited your design model, your model may already be
resynchronized. In this case, the Exit Edit Relations panel defaults to Exit without

re-synchronizing.

Accept the default (option 1 or 2).

EDIT DATABASE RELATIOHS Hy model
= _ Fel 1vl:
7 Tvp Object Relation Seq Typ Referenced object
__ FIL Coursze Known by _ FLD Course code
__ FIL Course Has _ FLD Course name
_ FIL Homse e e e e
__ FIL Horse : Exit Database Relations H
__ FIL Horse :
__FIL Horse : Select one of the following:
_ FIL Horse : 1. Exit without tesynchronising
_ FIL Horse : 2. Exit and resynchronise data model

For : 3. Return to editing
__ FIL Horse :

For : Option: Pl
__FIL Jocke : #% Hodel iz not synchronised **
_ FIL Jocke : Flz=Cancel
_ FIL Jocke :
__ FIL Race

Hote...

Z2in) =Details F=Functions Eln)=Entries Sinl=5Select F23=Hore options
Fi=Exit F5=Reload F6=Hide~Show F7=Fields F9=zfAdd-Change F24=Hore keys

Press Enter to exit your design model.

Executing and Testing Compiled Programs

This topic explains how to call your compiled applications (programs) and test them by
entering data.
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Calling the Program

Once the compilations you have submitted have completed successfully you can test the
Edit Horse and Edit Course programs. A message is sent to your message queue when
each compilation finishes.

Call your Edit Horse program from any command entry line by using the i OS CALL
command to invoke your program, for example, MYAEEFR, as shown below. From within
your model, you can display a command entry line by pressing F9 from the Display
Services menu.

Note: If you do not know the name of your Edit Horse program, you can obtain it from
the Edit Function Details panel or the Display all functions option on the Display Services
Menu.

When you call your program you need to specify a dummy *Return code parameter. All
CA 2E programs require a dummy parameter to be passed to the program (‘ “ or “). This
return code can be used to communicate between programs in more complex
applications.

Type the program name that corresponds to your Edit Horse function and return code.

MAIM 2E Main Menu
Level . : 1

System: 2EIW1
Select one of the following
Dezigm Hodel . Dizplay Designer (*D=NR1 menu
. Diszplay Programmer [(#PGMR] menu
. Dizplay User [(*USER) menu

. Motk with Model Object Lists
. Change to work with another model

=) L= SN

Commands S5@. ZE commands in alphabetical order

51. Commands to set up or alter a model
52_. Commands to copy a model
53, Commands to create an application
54_ Commands to document a model
Hote...
Selection or command
===> call myaeefr *‘ll

F3=Exit Ft=Messages FO=Prev. request F18=Cmd Entry Fl4=Submitted jobs
Haximum capability to access model HYHDL iz «DSLK.

Press Enter.

Note: To test complex programs, you can use the CA 2E Call a Program (Y2CALL)
command. This command loads your model and determines the parameters required by
an external function directly from details contained in the model. You can provide
values for all input-capable fields and you can re-use these values for subsequent calls.
You can also retrieve and display output parameters when the called program ends.
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The Edit Horse Function Panel

An empty panel will be displayed. The Edit File function operates in two alternate
modes, one to add new records (New mode) and one to change existing records (Open
mode). Use the F9 function key to toggle between the two modes.

Note that the program mode is Open. Since there are no existing records to update, you
first need to change to New mode to add records to the file.

File Selector Help

MYAHE FR OFEM 2<83-95 15:56:351
Horze code . [ |

Select items, then select an action.

Edit Horse

Fi=Exit FS=Reszetr F3=Mew Flé=fctiaons
Ho data to display.

Press F9 to switch to New mode to add data to the HORSE file.
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Adding Data to the HORSE File

An empty input panel is displayed. Note that the program mode is New. This is where
you may add new data. The panel should have the design you created and data should
be validated according to the rules you specified in the design. Test this out by entering
invalid values. Also try pressing F4 for the Horse gender field to display a selection list of

available values.

To add data to the database file, type horse details.

File Selector Help

MYAREEFR HELJ

Select items,

opt

Edit Horse

then select an action.

Horse Horse name Horse Horse value Date of
code gender birth
BOMFIR EBonfire Jul SARA  AZRlgs
Dam Dam Date of bitth

Sire Sire Date of birth

DOBEIN Faithful Dobbin

Dam
Sire

PEGASU  FPegasus

Dam
Sire

F3=Exit FS=Reset F?=0pen

Flé=fictions

m

1=

18,8495 15,47 14

3588 BA53186
Dam Date of birth
Sire Date of birth

3JHHA  HEZ392
Dam Date of birth
Sire Date of birth

Press Enter.
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Confirming Data Entries for the Horse File

You will be prompted with a Confirm prompt before the update is completed. As you
saw in the function option topic of this tutorial, the confirm prompt is an optional
feature of a function. You could omit it from the design if desired.

Earlier in the tutorial, in the Function Options topic, you set the initial value of the
Confirm prompt to Y. Verify that the initial value of the Confirm promptis Y.

File Selector Help

MYAEEFR MEL

Opt Horse Horse name
code

BOMFIER Bonfire

Select items, then select an action.

Dam
cire

DOBBIM Faithful Dobbin

Dam
sire

PEGASU FPegasus

Dam
Sirte

F3=Exit F5=Reset F2=0pen

Edit Horse

18-34-95 1550847

Horse Horse value Date of
gender birth
SEAA. BA 20188

M

1=

FiA=Actions

Dam Date of birth
Sire Date of birth

3586. 88
Dam Date of birth
Sire Date of birth

52186

S888. 88
Dam Date of birth
Sire Date of birth

62332

+

coNFTRM: @ (v

Press Enter.

Note that once added, the key fields cannot be changed except by deletion.

After the new data has been successfully added, another empty subfile page is

displayed, ready for more entries.

File Selector Help

MYREEFR MEL

Opt Horse Hotse name

code
|

Select items, then select an action.

Dam
Sire

Dam
Sire

Dam
Sire
F3=Exit

Fo=Reszet F3=0pen

Edit Horse

Horse
gender

Fla=Actions

1a-84-35 1552 45

Horse value Date of

birth

Dam Date of birth
Sire Date of birth

Dam Date of birth
sire Date of birth

Dam Date of birth
Sire Date of birth
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Switching from New to Open Mode

Press F9 to switch to Open mode to view the records you just added to the database.

Now that you have several horses in your database, you can make them parents. Type

the details of the Dam and Sire of Pegasus.

File Selector Help
MYAEEFR OFEN

Horse code .

Edit Horse

Select items, then select an action.

18-84-35 1554 48

DOEBIM Faithful Dobbin

opt Horse Horse name Horse Horse value Date of
code gender birth
_ BOMFIRE EBonfire Jull Sape. aa e p=]=)
Dam Dam Date of birth
Sire Sire Date of birth

Tam
sire

PEGASU FPegaszus

E 2506, 8@ S2186
Dam Date of birth
Sire Date of birth

[u} 2088, 848 523927

Tam DORBETH

Sire BONFIE

F3=Exit FS=Rezet Fo=Mew

FlE=Actions

Dam Date of birth
Zire Date of birth

Press Enter to retrieve the values for the four virtual fields you added, Dam name, Sire

name, Dam Date of birth, and Sire Date of birth.

MYAREEFR OPEN

HoT=e code .

Edit Horse

Select items, then select an action.

la-84-95 15 56; 84

Horse Horse walue Date of
gender birth
SeaE. Be zBle8

Opt Horse Horse name
code

_ EOMFIR EBonfire
Dam
site

DOBEIM Faithful Dobbin

Dam Date of birth
Sire Date of birth

Dam
sire

FEGASU Pedasus

E 2560, 66 S2iae
Dam Date of birth
Sire Date of birth

i} pe] 2fa [ < = 2] 62332

Dam DOBEIN Faith+ful Dobbin
5ire BOMFIR Bonfire

F3=Exit FS=Reszet Fo=MNaw

Fl@=Actions

Dam Date of birth S-31-86
Sire Date of birth 2Z-B1-88

confFIrM: @ v

Press Enter to accept the default value of Y for the Confirm prompt.
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Exiting the Edit Horse Program

Exit your program by pressing F3.

MYAEEFR OPEN

Horse code .

|

Select items, then select an action.

Opt Horse HoTse name
code

_ BOMFIR EBonfire
Dam
Sire

DOEEIN Faithful Tobbin

Dam
Sire

FEGASU Pegasus

Dam DOBBIM Faithful Dobbin
Eire BOMFIR Bonfire

F3=Exit FS=Rezet Fa=Mew

Edit Horse

lB-84.-95 15 561 46

Horse Horse wvalue Date of
qender birth
i} SHEAA. AR ZA188

m

=

Fle=Actiaons

Dam Date of birth
Zire Date of birth

356A. A8
Dam Date of birth
Sire Date of birth

S3186

2508, B8 52392
Dam Date of birth S5-31.-86
Zire Date of birth 2Z-B81-88

Exercises

Do the following exercises in the order shown. If you did not write down the program
names you can obtain them from the Edit Function Details panel or the Display all

functions option on the Display Services Menu.

1. Call the Edit Course program and add some race courses.

2. Call the Edit Jockey program to add some jockeys.

Test the Select Stallions and Select Mares functions, by calling the Edit Horse program
and typing ? or pressing F4 in the Sire and Dam fields.
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Chapter 6: Maintaining Your Application

This chapter introduces the following topics:

Application Maintenance

m  Prototyping (Animation)

m  Model Object List Processing

®  Function Versioning

m  Model Object Cross References

®  [mpact Analysis

Note: These topics are not needed to complete the tutorial. In addition, some of the
concepts covered are advanced and may be more suitable after you complete the
Advanced Functions and Report Functions chapters. As a result you can safely skip them
now and return to them after completing the Report Functions chapter.

This section contains the following topics:

Application Maintenance (see page 245)

Animating an Interactive Device Design (see page 246)
Working with Model Object Lists (see page 266)
Function Versioning (see page 288)

Model Object Cross References (see page 313)

Impact Analysis (see page 324)

Application Maintenance

The life of an application does not end once development is complete. Over time, the
business requirements may change or users may request additional functionality. These
application updates can be accomplished easily by applying the same principles and
procedures that have been discussed so far.

For example, if you change the length of a field,CA 2E automatically modifies all files and
functions that use the changed field, including associated panels and reports. You will
need to examine the panel and report designs to ensure that they have not exceeded
their limits, and then regenerate the files and functions. The Submit model create
process provides options to save data prior to generation and compile.

To aid you in managing changes and identifying the impact of a change on your
model,CA 2E provides a set of powerful tools that are the subject of the rest of this
chapter.
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Animating an Interactive Device Design

Before making a change, you can test and demonstrate the proposed device design
using a process called prototyping or animation. In this topic you will use CA 2E
animation to simulate the link between the Edit Horse function and the Display Racing
results function.

New terms introduced

®  Animation

®  Prototyping
m  CA 2E Toolkit

New panels introduced

®m  Animate Function Panels

®  Open Functions

m  Toolkit Work with Panel Title Details

m  Toolkit Work with Panel Command Key Usage
m  Toolkit Edit Choices

m  Toolkit Edit Actions

Overview of CA 2E Animation

CA 2E animation provides a direct link between CA 2E and the Toolkit prototyping
facilities. Toolkit is a set of implementation, support, and system utilities that include
menu design, panel design, prototyping, documentation aids, and object list
processing.CA 2E animation lets you transfer control to Toolkit, where you can
interactively simulate your CA 2E panel designs, and then easily return to CA 2E.

You can animate a function before you make any changes to its default action diagram.
This lets you thoroughly test your device design before you commit to specific
programming logic, which is more difficult and time-consuming to change. In addition,
you do not need to generate and compile a function before you animate it.

For example, you can use animation to demonstrate a proposed design to end users for
their review and approval. You can immediately implement any suggestions for
improvement of the device design using the CA 2E Device Design Editor and then return
to Toolkit to demonstrate the updated design. You can repeat this process until you are
satisfied with the design. At that point, you can begin editing the action diagram to
implement your design.
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Animate the Edit Horse Device Design

This step demonstrates the process required to animate the link between the Edit Horse
and Display Racing results functions.

Begin by displaying the device design for the Edit Horse function. Here’s a reminder.

Edit

Database
Relations

F

Edit
Functions

Edit Horse

Device
design

f

Unction Selector Help

*PROGRAM

Horse cod

*FGHMHMOD DoAY Y HH: MM 35
Edit Horse

(=T

Select items, then select an action.

Opt Horse Horse name Horse Horse value Date of
code gender birth

N TDam DDDDDDDDDDDDDDDDDDDDDDDDE Dam Date of birth BE/BE-EE
Sire 0000000000000000000000000  Sire Date of birth BE-/BB/EE

N Tam DDDDDDDDDDDDDDDDDDDDDDDDE Dam Date of birth EB6/66-66
Sire 0000000000000000000000000  Sire Date of birth BEAEE-EE

N TDam DDDDDDDDDDDDDDDDDDDDDDDDE Dam Date of birth BE/BE-EE
Sire 0000000000000000000000000  Sire Date of birth B6/E6-66

F3=Exit FS=Reset F#=0pen Fi@=Actions
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Press F2 to display the Animate Function Panels panel.

Animate Function Panels Hy model

Convert Model Panel. ¥ (¥-Yes,M-Mol Convert all panels @ ¥ (Y-Yes,M-Mol
Replace Mawigation @ H [Y-Yes,M-Mol
Replace Action Bar @ H [(Y-Yes,M-Mol
Clear Marrative. H (Y-Yes,M-Mol
Clear Test Data. H (Y-Yes,M-MNol

Panel Mamelz). _ . . : *SRCHER #=FCHER, *SELECT, =panel, name
File . . . . . . . i YDSHPHL Mame
Library. . . . . . : #HDLLIE #MOLLIE, =GEMLIB, *#LIEL, name
Member . . . . . . i #FILE *FILE, name

Dizplaw. . . . . . ¥ (Y-Yes,M-Mol
Display Option . 1 1-DSPDTAR, Z2-DEPATR, 3-CHGOTA, 4-LIRKRHL
Return to this device design . . _ _ _ ¢ H (Y-Yes,N-MNol

Enter=Execute F3=Exit

Animate Functions Panel

This panel is the link between CA 2E and Toolkit. It lets you convert a CA 2E device
design to a Toolkit panel design and optionally transfer control to Toolkit. Use options
on this panel to specify the tasks you want to accomplish in Toolkit; for example, you
can

m  Display and work with Toolkit panel designs

m  View field and display attributes

m  Enter sample data

®  Animate panels, windows, and action bars from the current CA 2E device design

m  Demonstrate and test navigation using function keys, subfile selection, and action
bars
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Animating Edit Horse

In this step you will convert the Edit Horse device design to a Toolkit panel design by
accepting the default of Y for the Convert Model Panel field. You also need to convert
the CA 2E command key and action bar navigation so you can simulate the link between
the two functions. To enter sample data, you need to change the Display Option field to
3 (CHGDTA).

Type Y for Replace Navigation, Y for Replace Action Bar, and 3 for the Display Option

field.

Animate Function Panels Hy model

Convert Model Panel. @ ¥ (%¥-Yes,M-Mol Convert all panels @ ¥ (¥-Yes,MH-Mal
Replace Mavigation @ ¥ (%Y-Yez,M-Ma)l
Replace Action Har : ¥ (%¥-Yes,N-Ma)
Clear Marrative. . @ H  (Y-Yesz, M-MNao)
Clear Test Data. . @ H (Y-Yez,HN-Mo)l

Fanel Mamels). . . . : *SRCHBR #*SRECHMEBR, *SELECT, *panel, name
File . . . . . . _ i YDSHPHL Mame
Librarw. - . . . . ! =HDLLIB #MOLLIE, =GEMLIE, *LIEL. name
Member . _ . . . _ : *FILE #*FILE, name

Dizplay. . . . . . . ¥ (Y-Yes,N-MNol
Dizplay Option . . ! ¥ 1-DSPOTA, 2-D=PATRE, 3-CHGDTA. 4-LRKFMHL
Return to thiz device deszign . . . . . : H [Y¥=Yesz,M=MHao)

EntersExecute Fi=Exit

Press Enter to display the Toolkit panel design corresponding to your CA 2E device
design. Notice the messages at the bottom of the panel as CA 2E converts the device
design and the function key and action bar navigation.
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Entering Sample Data for Edit Horse

You can now enter sample data in the input-capable fields. These are indicated below by
underscores. Output-only fields are shown in black.

Note: The Toolkit panel design reflects the colors or other display attributes you
included in your CA 2E

device design.

File fUnction Selector Help
*PROGRAM *PGMMOD DD-MMAYY HH:MM: 55
Edit Horse
Horse code . [ |

Select items, then select an action.

Opt Horse Horse name Horse Horse walue Date of
code gender hirth
B Dam ll Dam Date of birth
sire Sire Date of birth
B Dam ll Dam Date of birth
Sire Sire Date of birth
- Dam ll Dam Date of birth
Sire Sire Date of birth +

F3=Exit FS=Reszet F2=0pen FlA=Actions

Type the following sample data. Use the Tab and Field Exit keys as you would on a real
panel.

File fUnction Selector Help

*PROGRAM *PEMMOD DOATMLAY Y HH MM 55
Edit Horse

Horse code .

Select items, then select an action.

Opt Horse Horze name Horse Horse walue Date of
code gender birth
BOHFIR Bonfire Jul 5088 0208188

Dam Dam Date of birth
sire sire Date of birth
DOBBIH Faithful Dobbin 3588 853186
Dam Dam Date of birth
sire Sire Date of birth
_ PEGASU Pegasus Jaaa 862392
Dam BOHFIR Dam Date of birth
ZitTe DOBBIH Sire Date of birth

+

F3=Exit FS=Reszet F?=0pen FlA=Actions

Press Enter to confirm your entries. This data will be retained until you choose to Clear
Test Data on the Animate Function Panels panel. Press F3 to return to the CA 2E device
design for Edit Horse.
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Editing and Maintaining Multiple Functions

In the next step you will animate the Display Racing results function using the same
process you just used for the Edit Horse function. Since you will need to access the Edit
Horse function again later in this process, it will save time not to exit and close it while
you animate the Display Racing results function. The Open Functions panel lets you
maintain several functions simultaneously.

From the Edit Horse device design, press F3 to exit to the Edit Function Devices panel.

EDIT FUHCTIOH DEVICES

Funct.ion name. .

Received by file : Horge

? Title
Screen title. ...

Edit Horsze

B Edit Horse

Hy model

Twpe : Edit file
Acpth: Retrieval Lindex

SEL: Z=5cTsTPL design,
F3=Exit FS=fAction diagram

H=Harrative.

A=-Animate
F15=0pen Functions
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Open Functions Panel

Press F15 to access the Open Functions panel. You can access this panel from many CA
2E panels; for example, option O on the Edit Functions panel lets you open multiple

functions. This panel lets you open, edit, and maintain several functions simultaneously;
in other words, you do not need to exit and close one function before you open another
function for editing. This capability can save a significant amount of time. You can switch

quickly and easily between the action diagrams, device designs, generated source, and

parameter definitions for all open functions.

Note that the Edit Horse function is listed on the Open Functions panel since you have

not yet exited and closed it. To open another function, type the name of the file and the

name of the function in the File and Function fields. If you are uncertain of the names,
type ? in these fields instead to display selection lists. You can also type * for the File
field if the function you wish to open is attached to the same file as the first open

function listed, in this example, the HORSE file.

In this case, you want to open the Display Racing results function on the RACE ENTRY

file, type the following names:

Edit Function Action Diagram,

File Function

OPEH FUHCTIOHS My HModel

Race Entry Display Racing resultsl

OR enter optionsz for the following

? File Function
_ =2E reserved pgm data =Hotepad
_ Horse Edit Horse

F3=Exit All Open Functions F3=Refresh

SEL: A-Animate, P-Parms, F-Action diagram,

Type

GEM name

EXCIHTFUH =H-A

EDTFIL

S5-Device Design,

MYAEEFR

E-STRSEU, X-Exit

Press Enter to open the Display Racing results function and display its action diagram.

Press F15 to return to the Open Functions panel.

Note that Display Racing results now appears on the list. From this panel you can edit a
function’s device design, action diagram, or parameters; you can also animate the

function.
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Animating the Display Racing Results Function

Type A in the Subfile selector for the Display Racing results function as shown to

animate this function.

OPEH FUHCTIOHS My HModel
Edit Function Action Diagram,

File Function

|
OF enter options for the following:
? File Function Twpe GEN name
_ *2E reserved pgm data #*Hotepad EXCINTFURN =H-A
_ Horse Edit Horse EDTFIL HYAEEFR
A Race Entry Display Racing results DSPFIL HYALDFR
SEL: A-Animate, P-Parms, F-fAction diagram, S-0evice Design, E-STRSEU, X-Exit
F3=Exit All Open Functions F5=Refresh

Press Enter to display the Animate Function Panels panel.

Converting Command Key Navidation

In this step you will convert both the device design and the command keys defined for
the CA 2E device design, and edit the command key assignments in Toolkit.

To accomplish this, type Y for Replace Navigation and type 4 (WRKPNL) for the Display

Option.

Press Enter. The CA 2E device design for the Display Racing results function is converted
to a Toolkit panel design and control is transferred to Toolkit.
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Working with Toolkit Panel Designs

The Toolkit Work with Panel Titles panel displays. You can use this panel to edit the
Toolkit panel design, including the panel layout, command keys, and action bar. Note
the following on this panel.

The CA 2E related program name at the bottom of the panel; in this case, MYALDFR.
This is the program implementation name of the CA 2E function corresponding to this
Toolkit panel design. It serves as the link back to the CA 2E function. If the function is
not already open on return to CA 2E, it is automatically added to the Open Functions
panel before its device design is displayed.

The name of the panel design; in this case, MYALDFR1. By default this is the CA 2E
program implementation name followed by 1. You will need this name when you set up
the link in the Edit Horse Toolkit panel design.

Because you requested that command key navigation be replaced during the
conversion, type 3 for the Option field as shown to view the results of the command key
conversion.

Lotk with Panel Title Details

Panel. . . . . ! HYALDFRL Mext panel. . .

Title . . . . . : Display Racing vesults

Print sequence. :

Fixed header. . : _ [(¥.blank)

Fixed Footer. _[¥,blank)

Window. . . . . : _ (¥,blank)

Action Bar. . . : ¥ (%¥.blank)

Option. . . . . i B Ll-Panel, z-Marrative, Z-Command kevs,
S5-Lindow, 6-Action Bar

2E related program name . . - . . . . _ . i HYRLDFR
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Toolkit Command Key Navidation

This panel shows which panel is to be displayed when a command key is pressed during
program simulation in Toolkit. Entries are shown only for command keys defined for the
function in CA 2E.

Lork with Panel Command Kew Usage

Panel. . . _ . : HYALDFR1 Dizplay Racing results

Cmd  Fow Mext

key ~Col 7 Panel Text
Bl *SAHE Cra1
w2

a3 *EXIT CFa3
a4 *5AHE CFa4
a5 *SAHE CFas
6

a7

k=S

B9

18 #*ABAR Actions
11

F1z=Titles =creen

The possible values for the Next Panel column are:

Value Description

*PRV Display the previous panel

*SAME Redisplay the current panel

*EXEC Execute the command string shown in the Text column
*EXIT Exit the program

*ABAR Activate the action bar

name Display the named Toolkit panel design

If you had not converted the command key navigation when you converted the Display
Racing results function, only the F3 command key would be defined. This is done by
default to provide a way to return to CA 2E that you can easily remember. You can also
return to CA 2E by pressing the Home key.

Note: Refer to the documentation for your terminal or computer to learn which key is
the Home key on your system.
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Reassigning a Command Key in Toolkit

Since the Display Racing results function is called from the Edit Horse function, the F3
command key should return to Edit Horse. Type the name of the Toolkit panel design
that corresponds to the Edit Horse function in the Next Panel column for the F3
command key as shown. By default this is the function’s implementation name followed
by a 1; for example, MYAEEFR1.

Type the Toolkit panel design name that corresponds to your Edit Horse function. You
can also type a ? to select from a list of Toolkit panel designs.

Lotk with Panel Command key Usage

Fanel. . . . . : HYALDFRL Display Racing results

Cmd  Row Mext

key ~Col 7 Panel Text

gl *#5SAHE CFal

Bz

03 nvaceFR1l_ CFa3

a4 *SAHE CFa4

65 *SAHE CFas

[*1<]

ar

1]

B9

1Q *ABAR fActions
i1

1z +

F3=Exit Flz=Titles

Press Enter to confirm your changes. Press F3 to exit.

Exit Llork with Panel

1. Exit without update.
2. Exit and update panel design.
3. Return to editing.

Option . . ¢ &

Press Enter to update the panel design and return to the CA 2E Open Functions panel.
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Setting Up Action Bar Navigation for Edit Horse

In this step you will set up the command key and action bar navigation for the Edit
Horse function so you can simulate the link between the Edit Horse and the Display
Racing results functions using Toolkit.

Type A in the Subfile selector to animate the Edit Horse function.

OPEH FUHCTIODHS Hy Hodel
Edit Function Actlion Diagram,

File Function

OR enter options for the following

? File Function Tupe GEM name
_ *ZE reserved pgm data #*Hotepad EXCIHNTFUH =H-A

h Horse Edit Horse EDTFIL MYAEEFR
_ Race Entry Display Racing tesulis DSPFIL MYALDFR

SEL: A-Animate, P-Parms, F-Action diagram, S-Device Design, E-STRSEU, X-Exit
F3=Exit nll Open Functions F5=Refresh

Press Enter.

Because you have already converted this panel design, including the command key and
action bar navigation, you can change the value of the Convert Model Panel to N.

Type N for Convert Model Panel and change the Display Option to 4 (WRKPNL) to work
with the Toolkit panel design.

finimate Function Panels Hy model

Convert Model Panel. : H (%¥-%Yes,M-Mol Convert all panels @ ¥ [(¥-Yes,M-Mol
Replace Mavigation : H [%¥-%Yes,N-Mal
Replace Action Bar @ H (Y-Yes, M-Mo)l
Clear Marrative. H Y-Yes,H-Mo)
Clear Test Data. t H (Y-Yes, N-Mo)

Panel Mamelz). . . . : =SRCHBR *SRCMBR, *SELECT, =panel, name
File . . _ . . . . : YDSHPHL Hame
Library. . . . . . : *HOLLIB #MOLLIE, #GEMLIE, %LIEL, name
Member . . . . . . : *FILE *FILE, name

Display. . . . . . .+ ¥ [(Y-Yes,HM-Mol
Disgplay Option . . ! 4 1-DSPDTA, 2-DSPATR, 3-CHGDTA, 4-LRKPHL
Return to this device design . . . . . ! H [(¥-Yes,MN-Mol

EntersExecute F3=Exit

Press Enter.

Chapter 6: Maintaining Your Application 257



Animating an Interactive Device Design

Assigning Action Bar Navidation

You need to change the action bar navigation so the Display Racing results Toolkit panel
design displays when you select it from the Selector Choice menu on the Edit Horse
panel design. Type 6 in the Option field to set up the action bar navigation.

Llork with Panel Title Details

Parel. . . . _ ! HYAEEFR1 Mext panel.

Title . . . . . : Edit Horze

Print sequence.

Fixed header. _ : _ (Y.blank)

Fixed Footer. _  [Y.,blank)

llindow. . _  (Y.,blank)

Action Bar. ¥ (Y.blank)

aption. A 1-Pamel, 2-Marrative, 3-Command kevs,
S-bWindow, 6-Action Bar

2E related program name . . . _ . . _ . . : HYREEFR

The Toolkit Edit Choices panel shows the action bar choices that were defined on the CA
2E device design. You need to edit actions for the Selector Choice menu.

Type A to edit the actions for the Selector Choice menu.

Edit Choices

Pangl name . . . . . MYAREEFR L
File . . . . . _ _ YOEHPML
Library. . . . _ _ MYHMOL
Member . . . . . _ YOEMPML

Choice Sequence . [position]

Tvpe options, press Enter.
A=Actions D=Delete

? Sequence Hnemonic Text

_ 1 E File

_ 4 u fUnction

B 5 S Selector
Qg H Help

Fi=Euxit Fa4=Prompt F9=Go to 'Add' mode Fl2=Titles =creen

258 Tutorial



Animating an Interactive Device Design

Press Enter to display the Toolkit Edit Actions panel.

Note that the Next Panel column contains *SAME. This means that, by default, if you
select Display Racing results from the action bar while simulating your program, the Edit
Horse panel would be displayed again. Instead, you want to display the Toolkit panel
design for the Display Racing results function.

Edit Actions

Fanel name. . . . . MYAEEFR1
Choice Sequence . 3

Choice Text . . . | Selector
Action number . B (position)

Type options, press Enter
C=Command String T=Delete

? Humber Text Hext Panel
1 Dizplay Racing results *SAME

F3=Exit F4=Prompt F2=Go to 'Add' mode

Type the name of the Toolkit panel design assigned to the Display Racing results
function in the Next Panel column as shown. By default, this is the CA 2E program
implementation name followed by a 1; in this example, MYALDFR1 or type ? for a
selection list of Toolkit panel designs.

Edit Actions

Panel name. . . _ | MYAEEFRL
Choice Sequence . | ]

Choice Text . . _ | Selectaor
Action number . __ lposition)

Type options, press Enter.
C=Command String  D=Delete

? Humber Text Hext Panel
1 Display Racing results MYALDFRL

F3=Exit F4=Frompt F3=Go to 'Add' mode
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Press Enter to confirm the change. Press F3 to return to the Edit Choices menu.

Edit Choices

Panel name . . . . . i MYAEEFR1
File . . . . . . _ ! YOSHPMHL
Library. . . . . . MYMDL
Member . . . . . . YOSHPHL

Choice Sequence . B iposition)

Type optiong, press Enter.
A=Actions D=Delete

? Sequence Hnemonic Text
1

_ E File
_ 4 u functiaon
5 s Selector

a9 H Help

F3=Exit Fd=Prompt Fo9=Go to 'Add' mode Fl2=Titles screen

Press F3 to exit.

1. Exit without update.
2. Exit and update panel design.
3. Return to editing.

Option . . : A

Press Enter to exit and update the Toolkit panel design.
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Testing the Function Link

You are now ready to demonstrate the link between the two functions. Type S in the
Subfile selector for Edit Horse to display the CA 2E Edit Horse device design.

Press Enter.

OPEH FUHCTIOHS Hy model
Edit Function Action Diagram,

File Function

OF enter options for the following:

T File Function Tvpe GEM name
*2E reserved pgm data *Hotepad EXCIHTFUH =*Hsh
Herse Edit Hotse EDTFIL HYAEEFR

1 1ea)

Race Entry Dizplay Racing results DSPFIL HYALDFR

SEL: A-Animate,. P-Parms, F-Action diagram, S5-Device Design, E-STRSEU, X-Exit
Fi=Exit All Open Functiong FS=Refresh F2Z22Z=File Locks

Note: You could have typed A in the Subfile selector instead to animate the function.
However, if you start the animation from the device design, it is easier to switch
between the CA 2E device design and the Toolkit panel design, namely, you can press F2
from the device design to animate and press F3 from the panel design to return to CA

2E.

File function Selectar Help

*FPROGRAM *PGHMMOD

DOAMAYY HH MM S5
Edit Hotse
Horse code .

Select items, then select an action.

Opt Horse Horse name Horse Horse value Date of
code gender birth

B Dam 0000000000000000000000000 Dam Date of birth BBE-BE-E6
Sire 0000000000000000000000000  =ire Date of birth BB/EE-BG

B Dam DDDDDDDDDDDDDDDDDDDDDDDDE Dam Date of birth B6-66-66
Sire 0000000000000000000000000  Sire Date of birth BE/EE-EG

B Dam DDDDDDDDDDDDDDDDDDDDDDDDE Dam Date of birth BE/EBE-ER
tire 0000000000000000000000000  Sire Date of birth EE-EE-EE

F3=Exit FS=Reset F?=0pen FlA=Actions
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Animating Edit Horse

Press F2 to display the Animate Function Panels panel. Since you have already converted
the CA 2E device design to a Toolkit panel design you can either accept the defaults or
type N for the Convert Model panel field. Typing N can save time. In this case accept the

defaults.

Animate Function Panels Hy mode

Convert Model Panel. : @ (¥-Yes,M-Mo) Conv
Replace Mavigation : H (Y-Yes,M-Nol
Replace Action Bar ¢ H (Y-%Yesz,M-Mo)

Clear Marrative. . H (¥Y-Yes.MN-Mo)
Clear Test Data. . H (¥Y-Yes,.M-Mo)

Panel Mamelsz). . . . *5RCHER *=RCHER,
File . . _ . . . . YDSHPHL Hame
Library. . . . . . *HDLLIB #MOLLIE,
Member . . . . . _ *FILE #*FILE, na

Display. . . . . . _ ¥ [(Y-Yes,N-MHo)
Dizplay Option . - @ L 1-DSPOTA, Z-DSPATR

Return to this device design .

Enter=Execute F3=Exit

1

ert all panels ¢ ¥ (Y-Yes,H-Mol

*ZELECT, =panel, name
*GEMLIE, =LIEL, name
ne

. 3-CHGDTA. 4-LRKPHL

H (Y-Yes,M-Mal

Press Enter. The Toolkit panel design for the Edit Horse function displays showing the
sample data you entered earlier. Input-capable fields are indicated by underscores;
output-only fields are shown in black.

Activate the Action Bar

To demonstrate the link between the two functions type / against one of the subfile
records and press F10 to activate the action bar.

File Selector Help

*PROGRAM *PGEMMOD
Edit Horsze
Horse code .

then select an action.

Select items,

Opt Horse Horse name Horse
code gende
£ BOHFIR Bonfire M
Dam
Sire
_ DOEBIN Faithful Dobbin
Darm
Eire
_ PEGASU Pegasus
Darn
Sire
F3=Exit FS=Reset F?=0pen FlB=Actions

DOA-MMAYY HH MG S5

Horse walue Date of
T birth
s688 820188

Dam Date of birch
Sire Date of birth
3588
Dam Date of birth
Sire Date of birth
3608
Dam Date of birth
Sire Date of birth

B53186

862392

IIIIIII +
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Type S to select the Selector Choice menu from the action bar; note that it includes
Display Racing results as an action. Type 1 to select Display Racing results.

5 orse
Horse code .
Select items, then select an action
Opt  Horse Horse name Harse Horse walue Date of
code gender birth
s BONFIR Bonfire 50688 026188

Fa=Exit

File

*PROGR

Selector Help

@

1 1.

Nispla Racing results [

ODAMTLAY HHL T 55

Dam Date of birtth
Sire Date of birth

Dam
Sire

DOBBIH Faithful Dobbin
Dam
Sire

35688 853186
Dam Date of birtth
Zire Date of birth

PEGASU Pegasus 3868 862397
Sitre DOBBIH =ite Date of birth

FS=Re=zeat Fa=0pen FlE=Actions

Press Enter.

Display Racing Results Panel Design

The Toolkit panel design for the Display Racing results function displays. Input-capable
fields are indicated by underscores; output-only fields are shown in black.

*PROGRAM *PGEMMOD DO-MMAYY HH:MM: S5
Digplay Racing results
Horse Horse name Race Race
code date time
|
Opt Race Race Course Entry Jockey Finishing Handicap Entry
Lime code number code Status

F3=Exit

‘031t10n

F5=Reset FlA=Actions
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Next test the command key navigation you set up for the Display Racing results panel
design by pressing F3. This should cause a return to the Toolkit panel design for Edit
Horse.

File function Selector Help
*PROGRAM *PGHMMOD DDAMMAYY  HHG MG S5
Edit Horse
Horsze code . !

Select items, then select an action.

Opt Horse Horsze name Horse Horse walue Date of
code gender birth
_ BOHFIR 3Bonfire [ul 5888 828188
Sire Sire Date of birth
_ DOBEIH Faithful Dobbin 35668 853186
Dam TDam Date of birch
Sire Sire Date of birth
_ PEGASU Pegasus Jul 3008 862392
Dam Dam Date of birch
sire Sire Date of birth +

F3=Exit FS=Rezet F3=0pen FlB=Actions

Press F3 to return to the CA 2E device design for the Edit Horse function.

You could now make design changes to the device design and repeat the animation
process until you are satisfied with the results.

Note: If you have defined command key or action bar navigation in Toolkit, do not
choose the options to replace action bar or command key navigation when you
reanimate. In other words, accept the defaults for the Replace options on the Animate
Function Panels panel.
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Exiting Both Functions

Press F3 to exit the Device Design Editor. At the Edit Function Devices panel press F15 to
return to the Open Functions panel. From this panel you can either exit all open
functions, or you can exit functions individually using the X Subfile selector option. In
this case, you will exit all open functions.

OPEN FUNCTIONS My Model
Edit Function Action Diagram,

File Function

0Of enter options for the following:

? File Function Tvpe GEM name
_ =2E reserved pgm data =NHotepad EXCIHNTFUH =H-A

_ Horse Edit Horse EDTFIL HYAEEFR
_ Race Entry Display Racing results DS3PFIL MYALDFR

SEL: A-Animate, P-Parms, F-Action diagram, S-Device Design, E-STRSEU, X-Exit
F3=Exit All Open Functions F5=Refresh

Press F3 to exit all open functions. You will proceed through the following steps.

The Exit Function Definition panel displays a second time for the Edit Horse function.
Press Enter to accept the defaults.

The Exit Function Definition panel displays first for the Display Racing results function.
Press Enter to accept the defaults.

The Edit Functions panel for the HORSE file displays. Press F3 to exit and return to the
Edit Database Relations panel.

Press F3 to exit the model.
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Working with Model Object Lists

This topic introduces the CA 2E model object list utility.

New terms introduced

m  Model object

®  Model object type

m  Model object list

m  Model object list entry
m  Session list

m  All Objects list (*ALLOBJ)

New panels introduced

m  Edit Model Object List
= Display Model Object

m  Work with Model Lists
m  Subset Model Objects

m  Position the List window

Objectives

To introduce the Edit Model Object List panel, to use some of its options and
capabilities, and to encourage you to explore the model object list facilities.

Note: This topic presents only examples of ways to use model object lists. After you
complete these examples be sure to experiment on your own until you feel comfortable
with this tool. Refer to the CA 2E guide, Generating and Implementing Applications for
more information.

Overview of Model Objects and Model Object Lists

By definition a model object is anything in the model that you can refer to by name; for
example, a file (HORSE) or a function (Edit Horse).
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Model Object Types

Model Object Lists

Within CA 2E there are seven types of model objects, many of which you have defined
and used in this tutorial. Each model object type has a 3-letter identifier as shown in the
following table.

Model Object Model Object Type
Files FIL

Fields FLD

Conditions CND

Access Paths ACP

Functions FUN

Messages MSG

Arrays ARR

Application Areas APP

A model object list is a logical grouping of model objects. The way in which you use
model object lists is limited only by your imagination. For example, a model object list
might consist of all

Model objects changed since a specified date
m  Model objects related to a particular development project

m  Access paths and functions that need to be generated and compiled as a result of a
change to the model

m  Model objects needed to implement the accounts payable feature of your
application

m  Functions called by an external function in which an execution error occurred

m  Model objects that use a specified model object

Since a model object list can be used in many ways, it can be referred to by other names
based on the way in which it is used. For example, a specific model object list might be

called a session list, copy list, change list, or model list, for short. In reality, these are all
just variations on the same concept.
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Model Object List Entry

A model object list is comprised of a set of references to model objects within the
model. Each reference is known as a model object list entry or list entry for short. Each
list entry contains information about a model object at the time the list entry was
created. In other words, it provides a persistent historic record of the object at the time
the list entry was created.

Editing Your Session List

At the beginning of this tutorial, you created a session list with the same name as your
model profile. A session list is a model object list to which all model objects you change,
add, or delete during a session are logged. Your session list should now contain all
objects you added or changed while working on the horse racing model.

From the CA 2E Designer (*DSNR) Menu, select the Edit Session List (changed objects)
option.

D=HR zE Designer [(#*DSMRE1 Fenu
Level . 1
Swstem: ZEDML
Zelect one of the following
Enter Hodel . Edit Database Relations
. Services Menu
. Edit Default Model Object List
. Edit Sesszion List (changed objects)
. Work with Model Objects
. Load model and display command line

. Motk with Model Object Lists
. Change to work with another model

=0 T = A

Open Access: 7 18. Change Open Access Model Yalue
enter with =HO 11. Edit Database Relations
12 Services Menu
Hore...
Selection or command
=== 4

F3=Exit Fé=Messages F9=Prev. request F18=Cmd Entry Fil4=Submitted job=z _

Press Enter.

The Edit Model Object List panel displays showing all model objects you changed during
the tutorial.
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Edit Model Object List Panel

The Edit Model Object List panel serves as an alternate entry point into your model. It
has a PDM-like interface that you can use to perform most functions available from the
Edit Database Relations panel. The exceptions are that you cannot edit relations or
create model objects.

In the following steps you will use the Edit Model Object List panel to edit the session
list you created at the beginning of this tutorial.

Edit Model Object List

Model . PMYMIL

Lizt . . . JAR List JAR im MYMDL created by uzer JAR.
Twpe options, presz Enter.
1=5elect 2=Edit 3=Copy 4=Delete entry
S=Display 3=Details 9=Deselect 1A=Action diagram
npt Object Twpe Atr Owner
I_ *ALL wvalues CHD LST Horse gender
_ #ALL values CHD L5T Jockey gender
_ *ALL values CHD LST Going conditions
_ #ALL wvalues CMD LST Entry Status
_ Change Course FUM  DBF Course
_ Change Haorse FUN IBF Haorse
_ Change Jockey FUM DBF Jockey

More. ..
Farameters or command
===3
F3=Exit Fd4=Prompt FS=Refresh F&=Build F7=Pozition to
FB=Reverse retrisve F9=Retrieuve FZ23=More options  FZ4=More keys

Viewing Model Object Types

By default model objects are listed alphabetically by object name and type. Press Roll
Up several times to view some of the list. Note the values in the Type column.
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List Entry Differs from Model Object

Press Roll Up until you see the list entry for Dam Horse name. Note the number 8 to the
right of the Subfile selector. This indicates that information for the list entry on your
session list differs from that of the actual model object that the list entry represents.
Recall that earlier in the tutorial, you changed the name of this field from Dam Horse
name to Dam name.

Edit Model Object List

Model . @ MYMDL

List . . . JAR Lizt JAE in MYMIL created by user JAR.
Tupe options, press Enter.
1=Select Z=edit 3=Copy 4=Delete entry
S=Dizplay G=Details 9=leselect 1@A=Action diagram
opt 0bject Type AtT Owner
_ & Dam Horse name FLD REF
_ Oam wounger than horse MsG ERR *Meszages
_ Date of birth FLD DT#
_ Oelete Course Fun DBF Course
_ Delete Horse FUN IBF Horse
- Delete Jockey FUN  DBF Jockey

Delete Race FUH DBF Race

More...
Farsmeters or command

F3=Exit F4=Prompt F5=Refresh Fo=RBuild F?=Pozition tno
FB=Rewverze retriesuve F9=Retrieue FZ3=More options FZd=More keysz

Note: CA 2E allows this difference to occur so you can use your model object list as a
historical record.

You can update the model object list entry to reflect the current information for the
actual model object. To do so, type 33 for the Subfile selector for Dam Horse name.

Edit Model Object List

Model . © TMYMIL
List . . . JAR List JAR in MYMDL created by user JAR.
Twpe options, press Enter
1=%elect 2=Edit 2=Copy d4=Telete entry
S5=Tisplay 8=Tetails 9=Ieselect 1A=Action diagram
opt Object Type nAtr Owner
23 2 Dam Horse name FLD REF
Dam wounger than horse MEG ERR =*lMezsages
_ Date of birth FLD oT#
_ Delete Course Fur DBF Course
_ Delete Horse Fur DBF Horse
_ Delete Jockey FUM  DEF Jockew
Delete Race FUM DBF Race

Hore. .
Parameters or command

F3=Exit F4=Prompt FS5=Refresh FE=Build F7=Pozition to
F8=rReverse retrieve F9=Retrieve F23=More options FZ4=More keys
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Press Enter. The list entry is updated from the detail information for the actual model
object. In this case, the name of the list entry changes to match the name of the model

object it represents.

Edit Model Object List

Model . & MYMOL

List . JAR List JAR in MYMDL created by user JAR.
Type options, press Enter.
1=%Select Z=Edit 3=Copy 4=Delete entru
S=Dizplay B=Ietails S=Deselect 1A=Action diagram
opt Object Tvpe nAtr Owner
L Dam name FLD  REF
_ Dam vounger than horse MSG ERE =Messages
_ Date of birth FLD  DTH#
_ Delete Course FUM  DBF Course
_ Delete Horse FuM IBF Horse
_ Delete Jockew FUN  DBF Jockev
_ Delete Race FUH IBF Race

Hore...

Parameters or command
F3=Exit F4=FPrompt FS=Refresh Fe=Build Fr=Po=zition to
FB=Reverse TeLiTlieve Fo=Retrieve F23=More options FZ4=More keys

Positioning a Model Object List

You can position the model list displayed to a specific object type, object name, owner,
or implementation name. This topic presents a few examples of ways to use positioning.

Feel free to experiment on your own.

Press F7 to display the Position the List window. The values you enter in this positioner
window also determine the order in which the model objects display.

Type FUN (function).

Edit Model Object List
Py Position the List T :
U Tvpe . UM object . N :

Owner Imp. Mame :
FlZz=Cancel
opt Object Type Atr Owner
_ Dam name FLD REF
_ Iam vounger than horze MSG ERR =Messages
_ Date of birth FLD oTH
_ Delete Course FUN DBF Course
_ Delete Horse Funr IBF Horse
_ Telete Jockey FUM TBF Jockew
_ Delete Race Funr IBF Race
More...
Parameters or command
F3=Exit F4=Prompt FS=Refresh F&=Build F7=Position to
FB=Feverze retrieve F3=Retrieve F23=More options FZ4=More kews
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Press Enter.

Note that the list is now positioned at the first model object of type FUN. The following
model objects are displayed alphabetically by type, and for each type, alphabetically by
object name. Note the message displayed at the bottom of the panel indicating this.

Edit Hodel Object List

Model . ¢ MYMOL
Li=zt . . . JAR List JAR in MYMDL crested by user JAR.
Tvpe options, press Enter.
1=Select z=Edit 3=Copy 4=Delete entry
S=Dizplay B=Details 9=Deselect l@=Action diagram
opt Object Type Attt Owner
L Change Course FUN  IBF Course
o Change Horse FUM  IBF Horse
_ Change Jockew FUH DEF Jockew
. Change Race FUM IBF Race
_ Change Race Entry FUH DEF Race Entry
_ Create Course FUN  IBF Course
_ Create Horse FUN  DEF Horse
Hore. ..
Parameters or command
F3=Exit  F4=Prompt  FS=Refresh  Fe=Build F7=Position to
Fg@=Reversze retrieve F2=Retrieve Fz3=More options Fz4=More keys
Data displayved in Object TypersObject Hame order.
Scroll through the list to verify this.
Press F7 again. Blank out the Type field and type HORSE for Owner.
Edit Model Object List
: Position the Lisi ;
i Twpe . . Object . :
v Owner . HDRSEI Imp. HName |
i FlZ=Cancel i
opt Object Type ALT Ovner
_ =ALL values CHD LST Horse gender
_ #*ALL values CHD LET Jockew gender
_ *ALL values CHD LST Going conditions
_ #ALL wvalues CMD LET Entry Etatus
_ Change Course FUN IBF Course
_ Change Horse FUM  DBF Horse
_ Change Jockey FUN LEF Jockey
Hore...
Farameters or command
F3=Exit Fd=Frompt FS=Eefresh FE=Build F?=Pozition to
FB=Reverse retrieve F3=Retrieve F23=More options Fzd=More kevs

Press Enter.

Note that the list is now positioned at the first model object that has HORSE as its
owner. Note the message at the bottom of the panel. The following model objects are
displayed alphabetically by Owner, and for each Owner, alphabetically by Object Type,
and then by Object Name. Scroll through the list to verify this.
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Returning to the Top of the List

You can also use the positioner window to return quickly to the top of the model list
displayed.

Scroll down so the list is not positioned at the top. Press F7 again. Blank out all fields.

Edit Hodel Object List

v Twpe o _ Object .

i Owner Imp. Mame N
F1Zz=Cancel
opt object Type ALT Owmer
_ Mares ACP RTU  Horse
_ Phyw=sical file ACP FHY Horse
_ Retriewval index ACP RTU  Horse
_ Stallions ACP RTU  Horse
_ Update index ACP UPD  Horse
_ Change Horse FUH IBF Horse
_ Create Horse FUHN DEF Horse
Hore. ..
Farameters or command
===
F3=Exit F4=Prompt FS=Refresh F&=Build F?=Position to

F&8=Reverse retrieve F3=Retrieuve F23=More options Fz4=More kews
Data displaved in Object Owner Hame~Object Type-Dbject Hame order.

Press Enter. The list will be repositioned to the top of the list in order by object name
and type.
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Viewing a Subset of a Model Object List

You can also display a subset of a model object list, based on such criteria as Object
name, Type, Owner, Implementation name, and the date the model objects were
created or changed.

Suppose you want to view all Select Record (SELRCD) functions on your session list. To
do so, press F17 to display the Subset Model Objects panel. (Press F24 to see more
command keys.) Type *FUN for the Type field and type SELRCD for the Function type
field.

Press Enter twice.

Edit Model Object List

Model . ¢ TMIYMIL

List . . . JAR List JAR in MYMDL created by user JAR.
Type options, press Enter
1=Select 2=Edit 3=Copy 4=Telete entry
S=Diszplay g=Details 9=Deselect lB=Action diagram
opt Object Type Atr Owner
l_ zelect Course FUH RPG Course
_ Select Horsze FUH RPG Horse
_ Select Jockey FUH RFG Jockey
_ Select Mares FUH RPG Horse
_ Select Eace Fur RFG ERace
_ Select Stallions FUN RPG Horse

Bottom
Parameters or command
===
F3=Exit F4=Prompt F5=Refresh Fe=Build F?=Position to
F@=Reversze retrieve F9=Retrieve Fz3=More options Fz4=IoTe kews
This is a subsetted list.

The list now displays only the model objects that meet the criteria you entered on the
Subset Model Objects panel. Note the message at the bottom of the panel indicating
that the list is subsetted; in other words, not all model objects in the list are displayed.

Subsetting is useful when you work with long lists or when you want to work only with
specific types of model objects; for example, functions or access paths. Spend time
experimenting with this feature.
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Opening Multiple Functions at One Time

Suppose you want to work with each of the Select Record functions on your model list;
for example, to edit their device designs or action diagrams. Press F23 three times to
view additional Subfile selector options. Option 30 lets you open several functions at

once.

Type 30 in the Subfile selector of the first function displayed, Select Course.

Next, press F24 to view additional command keys. The F13 command key automatically
repeats the Subfile selector option you entered for all following subfile records to the

end of the list.

Press F13 to repeat option 30 for each function displayed.

=

Bkl ms

Model
List . . .

Type options, press Enter.
24=Telete object
3p=0pen function

MYMOL
JAR List JAR in MYMIL created by user JAR

Edit Model Objech List

Z6=Redirect
33=Refresh entry

25=Document functiaon
Jl=0bject locks

Z28=Checkaut

Object Tupe Atr Owner

select Course Fun RPG  Course

Select Horse Fur EPG  Horse

Select Jockey Fun RPG  TJockey

Select Mares Fur RPG  Horse

select Race FLM RPG Race

Select Stallions FLN RPG Horse

Bottom

Parameters ar command
Fle=Execute liszt Fl1=Alt wiew Flz=Cancel Fl13=Repeat Fl4=Filter

F15=Check list
Option 38 was repeated to the end of the list.

F17=Subset F18=Change model profile FZ4=More keys
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A message at the bottom of the screen tells you that the option was repeated to the
end of the model list.

Press Enter to open each of the selected functions. The functions are added to the Open
Functions panel.

OPEH FUHCTIOHS Hy model
Edit Function Action Diagram,

File Function

OF enter options for the following

7 File Function Type GEM name
_ *ZF reserved pgm data #Hotepad EXCIHTFUH =H-h

_ Coursze Select Course SELRCD HYABSRR
_ Horse Select Horse SELRCD HYAISRR
_ Jockey Select Jockey SELRCD HYANSRR
_ Horse Select Hares SELRCD HYAJSRR
_ Race Select Race SELRCD HYADSRR
_ Horsze Select Stallions SELRCD HYAKSRR

SEL: A=Animate, P=Parms, F=Action diagram, S=Device Design, E=STRSEU, X=Exit
F3=Exit ALl Open Functions F5=Refresh F2Z2=File Locks

Working with Open Functions

From the Open Functions panel you can work with each of the functions listed without
incurring the overhead of exiting and reopening each time you need to work with a
different function.

Press F3 to exit all the open functions.CA 2E displays the Exit Function Definition panel
for each open function in turn where you can choose whether to save the function and

submit it for batch generation.

When you exit the last open function,CA 2E returns to the Edit Model Object List panel.
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Displaying the Unsubsetted Model List

Because only SELRCD functions are displayed, press F17 to display the Subset Model
Objects panel. Press F5 to restore the default values for all fields.

Subsetl Hodel Objects
Tupe choices, press Enter.
Object . - . . . L o . BaLL #*ALL, name *generics
Tupe . . oo ... ... *ALL #ALL, *ACF, *AFF, »ARR, #CND,
wFIL,*FLD, «FUN, *MSG

Function twpe . . _ . *ALL [F4 for list) #*ALL, name *generic#
Attribute . . . . _ . *ALL =ALL, name
Owner . . . . . . . . =ALL =(LL, name =generics
Implementation name . =ALL =fLL, name =generic=
Create date

From date . . . _ . B.-B880 Date

To date . . . . . . 99,332,923 Date
Change date

From date . . . _ . B.-B0.- AR Date

To date . . . . _ . 99,3399 Date
Omit system objects . ®YES *YES, *MD
Change type . . . . . *ALL #ALL, *0OBJ, «GEN, #FUT , #FUB
Selection status . . . *ALL #*ALL, *=SELECTED
FS=Refresh Fiz=Cancel

Press Enter to display the original unsubsetted list.

Editing Model Objects

Subfile selector option 2 on the Edit Model Object List panel accesses the appropriate
CA 2E editing panel according to the type of the selected model object. The following
table shows examples for object types and panels you have used earlier in this tutorial.

Model Object Type Tutorial Panel

Type CA 2E Editing Panel Displayed
ACP Edit Access Path Details

CND Edit List Condition for LST

Edit Field Condition Details for VAL

FIL Edit File Details

FLD Edit Field Details

FUN Edit Function Details

MSG Edit Message Function Details

If you type 2 for the Subfile selector of several model objects of differing types,CA 2E
displays the appropriate editing panel for each model object, one at time.
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Exercise

Type 2 in the Subfile selector for model objects of several different types of model
objects and press Enter. Notice which CA 2E editing panel displays in each case. Press F3
to return to the Edit Model Object List panel.

Editing Conditions for Entry Status

You can also edit only specific objects by subsetting the model list first. Suppose you
want to view and possibly change the condition values you defined for the Entry Status
field on the RACE ENTRY file. For example, you can change the condition names and
status values. Note that you cannot add a new condition in this way since you need to
use the Edit Database Relations panel to create a model object.

Press F17 to display the Subset Model Objects panel. Type *CND for the Type field, VAL
for the Attribute field, and Entry Status for the Owner field.

Subset Hodel Dbjects
Twpe choices, press Enber
Object . . . . . . . . ®ALL #ALL, name *xgenerics
Twpe . . . . . . . o . *CHD #ALL, *ACF, *APP, *ARR, *CHO,
#FIL,#FLD, #*FUH, #M3G

Functian type . . . . #ALL [F4 for list] #ALL, name *generics
Attribute . . . . . . VAL =ALL, name
Owner . . . . . . _ . Entry Status #ALL, name *generics
Implementation name . *ALL *ALL, name =generics
Create date

From date . . . _ . |2l a5 Wla 5] Date

To date . . . . . . 99.,99.,99 Date
Change date

From date . . . . . B.-80.-80 Date

To date . . . . . . 39,939,999 Date
Omit swstem objects #YES #YES, *MHO
Change type . . . . . =ALL =ALL, =0B.J, =GEN, =PUT, =FPUE
Selection status . . . *AlLlL *#*ALL, *SELECTED
FS=Refresh Filz=Cancel

Press Enter twice to display the subsetted list.

Edit Model Object List

Model . MYMDL

List . . . JAR List JAR in MYMOL created by user JAR.
Tupe option=, press Enter
Z4=Delete object Z25=Document function Z6=RedirTect ZB=Checkout
3A=0pen function 31=0bject locks 33=Refresh entTy
opt Object Tupe AtT Owner
L Dizqualified CHD UAL Entry Status
_ Finizhed CHD VAL  Entry Status
o Mat wet run CHD  UAL Entry Status
_ Scratched CHD UAL  Entry Status

Bot tom

Farameters or command

===7

FlA=Execute lish Fl1=Alt wiew Fi1z=Cancel F13=Repeat Fi4=Filter
Fi15=Check list Fl7=5ubset F18=Change model profile FZ4=More kews
This is a subsetted list.
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Exercise

View and optionally change each condition value. Namely, type 2 for the first condition
value displayed, and then press F13 to repeat this option for the rest of the condition
values. Press Enter to display the Edit Field Condition Details panel for each condition
value. Press F3 to exit each editing panel and finally to return to the Edit Model Object
List panel.

Displaying the Unsubsetted Model List

From the Edit Model Object List panel, press F17 to display the Subset Model Objects
panel. Press F5 to restore the default values for all fields and press Enter to display the
original unsubsetted list.

Editing Relations and Creating Objects

As already mentioned you cannot edit relations or create model objects using the Edit
Model Object List panel. If you need to edit a relation or create a model object, you can
transfer temporarily to the Edit Database Relations panel by entering the Edit Model
(YEDTMDL) command on the command line.

Edit Model Object List

Model . & MYMOL

List . . . JAR Liszt JAR in MYMIL created by uszer JAR.
Twpe options, press Enter.
Z4=Delete object 25=Document function Z6=Redirect Z8=Checkaout
3A=0pen function 31=0bject locks 33=Refresh entry
opt Object Tvpe Atr  0Owner
_ *ALL walues CHD LST Horse gender
_ *ALL wvalues CHID LT Jockey gender
_ #ALL walues CHD L5ST Going conditions
_ *ALL waluesz CHD L=T Entrty Status
_ Change Course FUN DBF Course
_ Change Horze FUH OBF Horze
_ Change Jockey FUH DBF Jockey

Hore. ..

Farameters or command
=== YEDTMIL
FlB=Execute 1list Fll=Alt wiew FlZ=Cancel Fl3=Repeat Fl4=Filter
F15=Check list Fl7=Subset Flg=Change model profile Fz4=More kevs
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Press Enter.

EDIT DATABASE RELATIOHS Hy model
=r _ Fel 1vl: _
Y Typ Object Relation Seq
B FIL Course Known by -
_ FIL Course Has _
__ FIL Horze Known by _18
_ FIL Horse Hag _28
__ FIL Horse Has _ 38
__FIL Horze Has _48
_ FIL Horse Has _58
__ FIL Horse Refers to _68
For: Dam Sharing
_ FIL Horse Refers to _ma
For: Sire Sharing
_ FIL Jockey Known by
_ FIL Jockey Haz _
_ FIL Jockey Has _
__ FIL Race Owned by

Zinl=Details
F3=Exit

F=Functions
F5=Reload

Einl=Entries
FozHidesShow

Twp Referenced object
FLD Course code
FLD Course name
FLD Horse code
FLD Horgse name
FLD Horse gender
FLD Horse value
FLD Date of birth
FIL Horse

*ALL
FIL Horse

*ALL

FLD Jockey code

Sinl=5elect
F?=Fields

FLD Jockey name
FLD Jockey gender
FIL Course

Hete...
FZ23=Hore options

F9=fddsChange FZ24z=Hote keys

When you finish editing relations, press F3 to return to the Edit Model Object List panel.
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Deleting a Model List Entry

The Edit Model Object List panel provides two deletion options. Option 24 deletes the
actual model object from the model; option 4 deletes a list entry from the displayed
model object list. When you delete a model object list entry (option 4),CA 2E displays a
confirm panel for each selected list entry.

Note that you cannot delete a model object if it is used by other objects in the model.CA
2E provides impact analysis tools to help you determine whether and how a model
object is used by other model objects. Impact analysis is discussed later in this chapter.

Note: Because you can use a model object list as a historic record for your model, it can
contain entries for model objects that you have deleted from the model. These list
entries are indicated by an X to the right of the Subfile selector.

For practice you will delete a list entry from your session list in this step. You will replace
it later so your session list continues to represent all changes to your model. Remember,

you are deleting a list entry, not the model object.

Enter 4 in the Subfile selector for the Change Course internal function.

Edit Model Object List

Model . @ TIIYMOL

List . . . JAR List JAR in MYMDL created by user JAR.
Tvpe options, press Enter.
Z4=Delete object Z25=Document function Z6=Redirect Z8=Checkout
3A=0pen function dl=0bject locks d3=Refresh entry
opt Object Type AtT Owner
_ #ALL walues CND LSET Horse gender
_ *ALL walues CND  LST Jockey gender
_ *ALL values CND LET Going conditions

*ALL wvalues CHD LST Entry Status
El Change Course FuN DBF Course
_ Change Horse FUN IBF Haorse
_ Change Jockey FUN  DBF Jockey
Hore. ..

Parameters or command

FlB=Execute list FlL=Alt wiew Flz=Cancel Fl3=Repeat Fl4=Filter
F15=Check list F17=%ub=zet Fi&=Change model profile FZ4=More kewus
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Press Enter.CA 2E displays a confirm panel.

Confirm Delete of Hodel List Eniry

Model . ©  FIYMDL
List . . | JAR List JAR in MYMIL created by user JAR

Press ENTER to confirm wour choices for Delete.
Press Fl1Z=Cancel to return to change wour choices.

Checkout Impl.

Object Tvp Owner status name
Ehange Course FUM Course

Bottom
Flz=Cancel

Press Enter to confirm the deletion.

All Objects List

Each model contains a special list containing current information about each object in
the model. This list is referred to as the All Objects list and is accessed within the model
as *ALLOBIJ.

The major purpose of the All Objects List is to provide a central location for model
object information and to record information related to changes. The information for
each model object is contained in a model object description, or detail. As you create,
delete, update, and generate model objects,CA 2E automatically updates the
corresponding model object description in the All Objects list to reflect the changes.
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Accessing the All Objects List

One way to access the All Objects List is to type *ALLOBIJ in the List field at the top of the
Edit Model Object List panel.

Type *ALLOBIJ for the List field.

Edit Hodel Object List

Model . ¢ FMYMOL

List . . . »alopdll List JAR in MYMIL created by user JAR.
Type options, press Enter
1=Select Z=Edit 3=Copy 4=0elete entry
S5=Display B=Details 9=Deselect 1A=Action diagram
opt Object Tvpe #Atr Owner
_ *RLL values CHD  LST Horse gender
_ #ALL values CHD LST Jockey gender
_ ALl values CHD LET Going conditions
_ #*ALL values CHD LST Entry Status
_ Change Horse FUN  DBF Horse
_ Change Jockey Fur IBF Jockey
_ Change Race FUM TBF Race

More...
Farameters or command

F3=Exit F4=Prompt. F5=Refresh F6=Build Fr=Position to
FB=Rewverse retrisve F9=RetTisve F23=More options FZ4=More keys

Press Enter.

The List field now contains *ALLOBJ. This means there is a one-to-one correspondence
between the model objects displayed and the actual model objects that comprise your
model. In particular, note that the model object you deleted from your session list,
namely, Change Course, appears on the All Objects List.

How *ALLOBJ and Model Lists Differ

Technically, the All Objects list is not really a model object list; however, it is often
useful to think of it as a list. In general, you can use the Edit Model Object List panel to
work with the All Objects List as you would a named model object list. However, since
the All Objects list represents actual model objects, note the following exceptions.

You can delete a model object, but you cannot delete a list entry. In other words, you
can use option 24, but not option 4.

You cannot add a model object to the All Objects list since that requires creating a
model object.

While the All Objects list contains all active model objects, named model object lists
typically represent a subset of all model objects in the model.
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Displaying Alternate Views of Detail Information

Exercise

The Edit Model Object List panel provides five alternate views of detail information for
each model object. The information shown in the five views is dynamic when you are
working with the All Objects list; in other words, if you update a model object,CA 2E
automatically updates the information displayed to reflect the change. For named
model object lists, the information displayed is static and reflects the state of the model
object at the time it was added to the model object list.

The following views are available:

m  Basic information

®  Implementation information

m  Component Change information

m  Change information

m  Check out information

Details about each of these views are beyond the scope of this tutorial. To learn more,
see the CA 2E module, Generating and Implementing Applications.

Press F11 to view the five alternate views of information from the detail for the model
objects displayed. Some of this information depends on the type of the model object so
you should scroll through the list while viewing each alternate view.

284 Tutorial



Working with Model Object Lists

Restoring the Deleted Session List Entry

In this step you will restore the Change Course function to your session list. Subfile
selector option 11 lets you select model objects to be added to another model object
list. The default for this alternate list is the Model list for commands specified in your
model profile. In your case it is the same as your session list.

Type 11 in the Subfile selector for the Change Course model object.

Model . MYMOL

153=GEN interactive

=
-
-

Object

#*ALL walues
*ALL walues
#ALL walues
*ALL walues

1 Change Course
Change Horse
Change Jockew

Farsmeters or command

Lizt . . . *ALLOBT

Edit Model Object List

Tupe options, press Enter.
11=Add to alternate list

16=YZCALL

Type
CHD
CHD
CHD
CHD
FLH
FLN
FLH

*[l]1 object=z list for model MYMIL.

13=Parameters

atr
LT
LT
LT
LT
DEBF
DEF
DEBF

14=GEN batch
17=Device dezign

Dwner
Horse gender
Jockey gender
Going conditions
Entry status
Course
Horse
Jockew
More...

F3=Exit F4=Prompt
Fe=Reverze retrieue

FS5=Refresh FE=Build

F9=Retrieue FZ3=More options FZd=More keysz

F?P=Poszition to

Press Enter. A message at the bottom of the panel indicates that the model object has

been added to your session list.

Note: Alternatively you can press F4 instead of Enter to prompt option 11. This lets you
enter the name of another alternate list or *SELECT to select from a list of all model

object lists.

Accessing Other Model Lists

You can type the name of a model list in the List field on the Edit Model Object List
panel to transfer quickly among model object lists defined for your model. You can also
press F4 to prompt a selection list of all model object lists you have defined.
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Returning to Your Session List

Type the name of your session list in the List field as shown. Be sure to substitute the

name of your session list.

Edit Model Object List

Model . ¢ MYMIL

List . . . JAR =All objects list for model MYMOL
Type options, press Enter
1=3elect Z=Edit 3=Copy 4=Delete entrTy
S=Display B=Details Q=Deselect 18=Action diagram
opt Object Twpe #AiT DOuner
L #ALL values CHD  LST Horse gender
_ *ALL walues CHD  LST Jockey gender
. *#ALL values CHD  LST Going conditions
_ #*ALL walues CHD LET Entry Status
_ Change Course FUN  DEF Course
_ Change Horse FUH IBF Horse
_ Change Jockey FUH DEF Jockeyw

Hore. ..

FParameters or command
F3=Exit F4=Frompt FS=Refresh F&=Build FP=Pozition to
FE=Reuverse retrieve F9=Retrieve FZ3=More options  FZ4=More keys
'CoursesChange Courses*FUN' added to list MYMDL-JAR

Press Enter. Note that Change Course has been restored to your session list.

Working with Model Object Lists

The Work with Model Lists panel lets you manage the model object lists in your model.
You can access this panel from the CA 2E Designer (*DSNR) Menu, the Display Services
Menu, or by typing the Work with Model Lists (YWRKMDLLST) command on a command

line

Type YWRKMDLLST on the command line.

Edit Hodel Object List

Model . ¢ MYMOL

List . . . JAR Lizt JRR in MYMIOL created by user JAR.
Tupe options, press Enter
1=Select Z=Edit 3=Copy 4=0elete entry
S5=Dizplay 8=Details S=Deselect 1A=Action diagram
opt Object Tvpe Atr Owner
_ *ALL values CHD LST Horse gender
. *ALL values CHD LST Jockey gender
_ =ALL values CHD LET Going conditions
_ *ALL values CHD LET Entry Status
_ Change Course FuN OBF Course
_ Change Horse FUN OIBF Horse
_ Change Jockey FUN IBF Jockey

More. ..

Parameters or command
===> yLRKMDLLETH
Fa=Exit F4=Prompt F5=Refresh F6=Build F7=Position to
F8=Rewverse retrieve F9=Retrieuve F23=More options  FZ4=llore keys
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Press Enter. The Work with Model Lists panel displays showing all the model lists

defined for your model. In your case, only your session list will be shown. The following

is an example of how this panel might look in a working model.

Model . @ MYMDL

List .

Work with Model Lists

{-Position

Type options, press Enter.

Z=Edit
2=List details

List name
AF

AR
COMMAMDE
EDITEEY
ELTLST
FUNCTIONS
GEMERATE
JAR

FIH
FR3843

FLErrrrrn mg
ol

3=Copy 4=Remove S=Dizplay
F=Clear list lB=Execute list 13=Change description

List description
Accounts Payable
Accounts Recelvable
Default model list for commands
Model objects needing edit - Course code change
Model objects needing edit to fix PRZ3S
Changed functions for AP change
Model objects to generate - Course code change
List JARE in MYMODL created by user JAR.
List PMH in FMYMDL created oy user PIH.
Changed model objects for PR3E49
Hore...

F3=Exit FS=Refreszh F&=EBuild FS=Command line Fll=Rlt wview F1lzZ=Cancel
Fl8=Create empty list Fz3=More options

For any list displayed you can do the following:

m  View the list entries

m  Edit the list

m  Clear all entries from the list

m  Copy the list to another list

m  Change the list’s descriptive text

®  Remove the list

If you type option 2 in the Subfile selector of any list, the Edit Model Object List panel

displays for the selected list. As a result, this panel provides another method of entering

your model.

Press F3 to return to the Edit Model Object List panel for your session list.
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Function Versioning

Objectives

This topic describes how to create and test a version of a function.

Note: You can create versions for both functions (FUN) and messages (MSG); however,
this topic discusses only function versions.

New terms introduced

®  Version
® Group
m  Current

m  Redirection

New panel introduced

m  Work with Versions

New commands introduced
m  Create Model Version
m  Compare Model Objects

m  Redirect Model Object

To create a version of the Edit Horse function, edit its action diagram, test the change,
and replace the original function with the new version.

Overview of Versions

A version of a function is similar to a copy of the function. The major difference is that a
copy is completely independent of the original function. Although a version is also a
separate model object,CA 2E maintains an internal link between a function and its
versions. A function can have an unlimited number of versions.

A function and its versions are known as a group. The interactive Work with Versions
panel lets you view and work with a group of versions.

In any group of versions, one of the versions in the group may be current. The current
version is the version that is active in the model; in other words, it is the function that is
referenced by other objects in the model and that appears on CA 2E editing panels.
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Benefits of Versions

Three benefits of using versions are:

You can test changes on a version of a function without interfering with the
functionality of the existing model.

When you finish testing a new version of a function and make it active (current) in
the model, the original function remains unchanged and can easily be made active
again if needed.

Only the currently active version of a function is displayed on CA 2E editing panels.
As a result, the panels are not cluttered with inactive versions.

A Reason NOT to Use Versions

When you make a version of a function current in the model,CA 2E globally changes all
the model objects that referenced the original function to reference the version instead.
If not all of the referencing model objects need the changed functionality, you should
create a new function rather than a version. After updating and testing the new
function, you would then need to update references to the new function manually.

Using Versions to Update an Existing Function

Following are the steps needed to update and test changes for a working external
function using CA 2E’s versioning feature. You will use this process to add an action to
the action diagram for the Edit Horse function.

1.
2.

Create a version of the function you want to change.
Edit the version.

For an external function, generate the source and create the program object for the
version.

Note: Internal functions and messages do not result in separate program objects.
As a result, the testing process for them is more complex and beyond the scope of
this tutorial. Refer to the CA 2E module, Generating and Implementing Applications,
for more information.

Test the version by calling the program object.
When you are satisfied that the version works properly, make the version current.

If errors occur, make the original function current again.
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Accessing the Session List

The Edit Model Object List panel should be displayed on your screen for your session
list. If it is not, from the Designer Menu, type 4 on the Selection line as shown to select
the Edit Session List (changed objects) option.

DEMHR 2E Designer [#0SMR1 Menu
Level . 1
SYSteEm: ZEOVL

Select one of the following

Enter Hodel Edit Database Relations
Services Menu
Edit Default Model Object List
Edit Session List (changed objects)
Work with Model Objects

Load model and display command line

[= N, B

Work with Model Object Lists
Change to work with another model

i}

Open Access: * 18. Change Open Access Model Yalue
enter with =HO 11l. Edit Database Relations
12. Services Menu
Horte...
Selection or command
===3 4

F3=Exit F&=Meszzages F9=Frey. Tequest Fle=Cmd Entry Fl4=Submitted jobs
Haximum capability to access model HYHDL is =DSLK.

Press Enter to display the Edit Model Object List panel for your session list.

Edit Model Object List

Model .  MYMOL

List . . . JAR List JAR in MYMIL created bw user JAR
Tvpe options, press Enter.
1=select Z=Edit 3=Copy 4=Delete entTy
S5=Display 9=Details 9=Ilezelect 1@=Action diagram
opt Object Tvpe Atr Owner
I_ #*ALL walues CHD LET Hor=e gender
_ #*ALL wvalues CHO LT Jockey gender
_ =ALL walues CHD LET Going conditions
_ *ALL walues CHD LST Entry Status
_ Change Course FUH IBF Course
_ Change Horse FUH IBF Horse
_ Change Jockey FuUH IBF Jockey

More. ..
FParameters or command

F3=Exit F4=FPrompt Fo=Refresh Fe=Build Fr=Position to
FB=Reverse retrTieve F[2=RetTieve F23=More options  FZ24=More keys
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Positioning to the Edit Horse

Since you are going to create a version of the Edit Horse function, you first need to
locate it. One way to do so is by using the F7 command key, which lets you position and
sort entries for the displayed model object list.

Press F7 to display the Position the List window. There are several ways in which you
can specify information on this window in order to locate the function you need. For
example,

= [f you know the name of the function, simply type the name in the Object field

m  |f you know the implementation name of the function (the program name), type the
name in the Imp. Name field

m  |f you know the name of the file that owns the function, type the name of the file in
the Owner field and scroll down to locate the function

Note that you can type partial names in the Object, Owner, and Imp. Name fields on the
Position the List window; for example, if you type H or H* for the Object field, the list

will be positioned at the first object name that begins with the letter H.

Because you know the function name, type Edit Horse in the Object field as shown.

Press Enter.
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Creating a Version for Edit Horse

To create a version you first need to access the Work with Versions panel for the
selected function. Press F23 twice to view additional Subfile selector options. The

appropriate option is 19.

Type 19 in the Subfile selector for the Edit Horse function.

Model . & MYMIL
List . . . JAR

18=Device structure

Edit Hodel Object List

List JAR in MYMIL created by user JAR

Type options, press Enter.
12=ljork with wversions

ZBA=Acceszs path

Zl=Narrative-object ZZ=Harrative-owner 23=5TREEU
opt Object Tvpe Atr Owner
19 Edit Horse Fun RPG Horse

Edit Jockeyw FUN EPG  Jockey
_ Edit Race FUM RFG Race
_ Entry number FLD CDE
_ Entry Status FLD 575
_ Female CHD VAL  Jockey gender
_ Fini=shed CHD UAL Entry Status

Hote. ..

Parameters or command
Fa=Exit F4=Prompt. F3=Refresh Fe=Build Fr=Pozition to
FB8=FReverse retrieve Fo=Retrieuve F23=More options Fz4=More kews

Press Enter.
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Working with Versions

The Work with Versions panel provides a set of options for working with a group of
versions. Use it to perform tasks on versions, such as,

Create a new version
Edit

Delete

Display

View detail
Generate

Impact analysis

The versions are displayed on this panel in reverse chronological order; in other words,
the most recently created version appears at the top of the list of entries. The current
version is shown highlighted with an * to the right of the Subfile selector, and the Status
column contains the word Current. Since you have not yet created versions for Edit
Horse, only one entry is listed.

To create a new version for the Edit Horse function, type 3 in the Subfile selector.

Twpe options, press Enter.
z=Edit I=Create wversion
18=Action diagram

opt Object
3 = Edit Horze

Fi=Exit F3=Refresh

Fll=Alt wiew

Work with Yersions

4=Delete object S=Dizplay
12=Resolve conflicts

S=Details
13=FParameters

Version Inplementation
Type Hame Status
Development HYAEEFR Currtent

Bottom

Flz=Cancel Fz3=Hore options

Press Enter.
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Naming the Version

The prompt panel for the Create Model Version (YCRTMDLVSN) command displays. By
default,CA 2E automatically generates a name for the version based on the name of the
original function. The automatically generated name consists of the original function
name followed by seven digits to ensure uniqueness; for example, Edit Horse1101481.

In addition, by default, the original function retains its name and remains current
(active).

In this example, you will specify a version name and accept the other defaults. Type Edit
Horse - Version 1 in the To model object name field.

Create Hodel Yersion (YCRTHDLUSH)
Type choices, press Enter.

From model object name

dbject owner . . . . . . . . . > Horze Character value..
Object name . . _ . . . . . . » 'Edit Horse' Character value
dbject type . . . . . . . . . > *FUN *FLUM, =MSG

To model object mame . . . . . . Edit Horse - Yersion 1

Make model object current . . . MO *MO, #*YES

Transfer model object name . . . *=MO *MO, =YES

Bottom
Fa=Exit Fd=Fraompt Fo=Refresh FlzZ=Cancel Fl3=How to use this dizplay
F24=More kevs

Press Enter. Note the messages at the bottom of the panel as CA 2E creates the new
version.

Implementation Name for the New Version

The new version you just created, Edit Horse - Version 1, now appears at the top of the
list on the Work with Versions panel. Note that a new implementation name has been
assigned to the version; in other words, the version is a separate object in the model.
However, since the version is not current, you will not see it on CA 2E editing panels.
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Editing the New Function

You are now ready to edit the action diagram for Edit Horse - Version 1 in order to insert
a call to an information message function. Type 10 in the Subfile selector.

Work with Uersions
Tvpe options, press Enter.
2=Edit 3=Create wersion  4=Delete object S=Digplay  B=Details
18=Action diagram 12=Reszolve conflicts 13=Parameters
Version Implementation

opt Object Type Hame Status
18 Edit Harze - Uersion 1 Development MYAPEFR

* Edit Horse Development HMYAEEFR Current

Bottom

Fa=Exit FS=Refreszh Fll=Alt wiew Flz=Cancel Fz23=Mare options
Hodel version 'Horse-sEdit Horses#FUNH" copied to version 'Edit Horse - Uersio

Press Enter.

Press F5 to display the user exit points and select the user point to which you added
logic to call the Display Racing results function for a selected horse.

Type Z against the Validate subfile record relations user point.

EDIT ACTIOH DIAGRAH

F3=Exit F5S=User points
F9=Edit parameters

Horse
Edit Horze - Verszion 1

dit ACTIOH DIAGRAH EXIT POINTS
_ USER: Initialize program :
..l ¢ _ USER: Initialize subfile header St
=RE : _ USER: Initialize subfile record [(existing vecord] H
-#A ! _ USER: Initialize subfile record (new tecord) H
«« i _ CALC: Subfile control function fields et
PG USER: Validate subfile control :
» _ USER: VYalidate subfile record fields
.= : _ CALC: Subfile record function fielas
| . 2 USER: Walidate subfile record relations + €<
...Process Tesponse ==
" =E HDWHILE
-EHDWHILE
..Closedown ==

F?=Forward FB=Backwatd
FZ4=Hote keys

F6=Cancel pending moves

F15=0pen Functions F16=Toggle Change Date

Press Enter.
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Inserting a Messade Function

The objective is to add an information message to the Edit Horse function on return
from the Display Racing results function. You will use the IMF command to insert the
message. This command provides a shortcut for inserting and prompting a message
function in one step. Remember, to view a list of available commands, type ? in the

Subfile selector.

Type IMF in the Subfile selector as shown to insert an information message function

after calling the Display Racing results function.

EDIT ACTIDH DIAGRAH Edit MYMDOL Hotse
FIMD=: Edit Horse = Version 1
_ ¥ USER: VYalidate subfile tecord relations

L] L4
. .=CASE <44
___ . i1=RCD.Dam Date of birth GE RCD.Date of birth €41
.+ 1 Send error message - 'Dam younger than horsze’ £LL
. '=EHDCASE <<<
. .=CASE <L
___ . i-RCD.Site Date of birth GE RCD.Date of birth L4
. 1 Send error message - 'Site younger than horse’ L
___ . '"=EHDCASE <L
. .-CASE £LL
__+ 1-RCD.#*SFLSEL is #*2oomil {45
. , Diszplay Racing rezultz = Race Entry = €
__ } PGH.*Defer confirm = CHD.Defer confirm €44
IHF | PGH.%Reload subfile = CHD.=YES <<
_ ' -EHOCASE £44
F3=Exit F5=Uzer pointz F6=Cancel pending movesz F7?=Forward F8=Backward
F9=Edit parameters FL15=0pen Functions F16=Togqle Change Date F24=Hore keys

Press Enter. When the Edit Message Functions panel displays, press F9 to add the new

message.
EDIT HESSAGE FUNCTIOHS Hy model
File . sHessages Default msg file. : OQUSRHSG
Generation library. : HYGEH
Message
<== Position

? Message Twpe Msgid Owr Msgf

Racing results displayed IHF

F3=Exit F5=Reload F7?=Change seq.

F9=Add messaqge

¥
SEL: Z-Details, P-Param, H-Harr, D=Delete, C-Copy, L-Locks, U-Uzage, X=5elect.
FZl=Convert messages

Press Enter.
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Specifying a Parameter for the Message Function

Next specify a parameter for the message function in order to include the name of the
horse in the message. Type P as shown in the Subfile selector.

EDIT HESSAGE FUHCTIOHS Hy model
File . . : =Hessages Default msg file. . : OUSRHSG
Generation library. @ HYGEH
Message
<== Poszition

Y Messzage
P Racing reszults displayed

M=gid ovr Hsgf
F  USRe813

——
=
=)
m

*
SEL: Z2-Details, P-Param. H-Hartrt. D-Delete, C-Copy. L-Locks, U-Usage, X-Select.
F3=Exit FS5=Reload F7=Change zeq. F9=fAdd messagqe FZ1l=Convert messages

Press Enter.

You need to specify that the Horse name field is to be a parameter for the message
function. As a result, type *FIELD to indicate the parameter is a field, type Horse name
as the field name, and type FLD in the Passed as column.

EDIT FUHCTIOH PARAHETERS Hy model
Function name. . @ Racimg results displayed Type @ Send information message
Received by file : =Heszages Acpth
Passed
7 File-=*FIELD Access path-sField as Seq
_ *FIELD Horze name FLD _
T
Values
FLD: One parameter per field
RCO: One parameter for all fields
KEY: One parameter for key fields only
SEL: 2-Details (field selection).
F3sExit F5=Reload F22=File Locks

Press Enter.

Press F3 to return to the Edit Message Functions panel.
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Editing the Messade Text

Next you will edit the message text to include the value of the Horse name parameter.
Remember that, by default, the name of a message function and its associated text are

the same.

Type Z in the Subfile selector for the Racing results displayed message function.

EDIT HESSAGE FUHCTIOHS Hy model
File . : *Hegsages Default msg file. 1 QUSRHSG
Generation librarv. : HYGEH
Meszage
<== Positiaon
? Messzage Twpe HMsgid Owr Msgf
Z Racing results dizplayed IHF UsSRAB13

+
SEL: Z-Detailsz, P-Parvam, H-Harr, D-Delete, C=Copy, L-Locks, U=-Usage, X-5elect.
F3=Exit F5=Reload F7=Change =eq. F9=Add meszage F21=Convert Mesiages

Press Enter to display the Edit Message Function Details panel.
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Using a Substitution Variable

Note the &1 in the No. column; this is the substitution variable that represents the
Horse name parameter. You will use this substitution variable to include the selected
horse’s name in the text of the message. Recall that you used this process earlier in the
tutorial when you defined error messages for the condition that compared a horse’s

date of birth with those of its parents.

The original message text is "Racing results displayed." Add "for &1" to the end of this

text.

EDIT HESSAGE FUHCTIDH DETAILS Hy model

File name . . . *Hessages

Mez=zage . . . ¢ Racing Tesults displayed

Meszage type .+ INF [INF,ERR,STS,CHMP)

Message id. . . : USRO813 Override message file. : *LIEL
Default meszage file . : OUSRHSG HYGEH

Severity. . 28

Mezszage taut: Raclnq results displaved for &1

Parameters .
Mo,  Field
&1 Horsze name

Tvpe Length
TXT 25

F3=sExit F7=5econd level text F8z=Change name

Press Enter to return to the Edit Message Functions panel.

Selecting the New Message

You still need to select this message function for inclusion in the Edit Horse function.

Type X in the Subfile selector.

EDIT HESSAGE FUHCTIOHS
File . . | =Hessages

Mezzage

? Hesszage
X Racing results displayed

¢== Poszition

Twpe
INF

SEL: Z2-Details, P-Param. H-Harr. D-Delete, C=Copy. L-Locks, U=Usage, X-=Select.
F3=Exit F5=Reload F7=Change seq.

Hy model
Default msg file. . : OUSRHSG
Generation library. : HYGEH

M=gid Owr Hsgf
USROB13

+

F9=fdd message FZLl=Convert messages
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Press Enter to display the Edit Action - Function Name window. Note that the fields in
this window have been filled in based on the information you just entered.

EDIT ACTION DIAGRAH Edit MYMOL Horse
FIMND=» Edit Horsze - Version 1
> USER: Validate subfile te : EDIT ACTION - FUNCTION mawE '
S ¢ Function file : ESSAgES
. =CASE ¢ Function. . . : Racing results displayed

\-RCD.Dam Date of birth G : Comment .
| Send error message - "D :

' =EHDCASE i F3=Exit FZ2=File Locks

. =CASE : :
-RCD.%ite Date of pirth H
Semd BTTOT MBSEAge = "5 it

. '=EHDCASE €44
. . =CASE L1414
. 1 -RCD. *SFLSEL is =Zoomf#l £44
. 1| Display Racing tesults = Race Entry = <<
___ . PGH.sDefer confirm = CHD.Defer confirm LE44
IHF . | PGH.*Reload subfile = CHD.=YES £44
. "=EHDCASE €<

F3=sExit F5=Uzer points F6sCancel pending moves F7P?sForward F8=Backward
F9=Edit parameters FL15=0pen Function: FL1l6=Toggle Change Date F24=Hore keys

Press Enter to view the parameters for the message function.

EDIT ACTIOH DIAGRAH Edit MYHDL Horse
FIMD=> Edit Horse - VYersion 1

EDIT ACTIOH - FUHCTIOH DETAILS
Function file @ sHestages

Function. . . : Racing results displayed
I0E Parameter Uze Typ Ctx Object Mame
I Horze name FLD RCD Horse name

1

=

F3=Exit F9=Edit parameters Fl@=Default parms FlZ=Previous
Some parameters have been defaulted. Press EHNTER to accept

F3=Exit F5=User points F6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F1l6=Toggle Change Date FZ4=Hore keys
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Checking the Default Parameters

Note the message at the bottom of the window indicating that parameters have been
defaulted. In most cases the default parameters shown are correct. However, you
should review the information displayed before you accept the defaults.

In this case, the defaults are correct; namely, Horse name is an input (l) parameter and
the source of its value is the RCD (Subfile record) context. Press Enter to accept the
defaults and return to the Action Diagram Editor.

EDIT ACTION DIAGRAH Edit MYMOL Horze
FIMD=> Edit Horse - Versiom 1
_ ¥ USER: VYalidate subfile record relations

.- L L 44
_ . =CASE 44
_ \=RCD.Dam Date of birth GE RCD.Date of bitth <€
_ i Send eTroT message - “"Dam younger tham horse” L L4 4
_ ' =EHDCASE LL 44
_ . =CASE €44
_ 1=RCD.Site Date of birth GE RCD.Date of birth 4L
_ | Send error message - "Site younger than heorse’ £44
_ ' =EHDCASE <L
- . -CASE L84
_ i -RCD, *SFLSEL is *2o0omil €44
_ v Dizplay Racing results = Race Entry = L£ 44
_ } PGH,*Defer confirm = CHD.Defer confirm €44
_ | PGH.*Reload subfile = CHD.*YES <<
_ } Send information mMessage - 'Racing Tesults displayed’ £L4
_ * =EHDCASE €<
F3=Exit FS5S=User points F6&6=Cancel pending moves F7=Forward F&=Backward
F9=Edit parameters FLS5=0pen Functiioms FL6=Toggle Change Date F24=Hore keys

Note that the call to the information message function, Racing results displayed, has
been inserted in the action diagram.

Returning to the Action Diagram

Press F13 to exit and display the Exit Function Definition panel.

EXIT FUHCTION DEFIHITIOH Hy model

Twpe choices, press Enter.

Changescreate function. . . . ¥ Y=Yes, M=Mo
Function name . . . . . . Edit Horse - Yersion 1 Mame
Access path name. . . . . Retrieval index Mame
File name . . . . . . . . Horse Mame
Function type . . . . . . Edit file
Print function. - H Y=Yez, M=Mo
Return to editing - . H Y=Yes, M=Mo
Submit generation . . H Y=Yes, M=Mo

FS5=Refreszh F12=Cancel F15=z0pen Functions
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Press Enter to accept the defaults and return to the Work with Versions panel.
Press F3 to return to the Edit Model Object List panel. Note that a 0 displays to the right

of the Subfile selector of the Edit Horse - Version 1 list entry to indicate that it is a
non-current version.

Submitting the Function Version for Generation
You can submit generation requests and process job lists directly from the Edit Model
Object List panel. Press F23 to see additional Subfile selector options. The appropriate

option for submitting access paths and functions for batch generation is 14.

Type 14 in the Subfile selector for the Edit Horse - Version 1 function.

Edit Hodel Object List

Maodel . @ MYMOL
List . . . JAR List JAR in MYMOL created by uzer JAR
Tupe optiong, press Enter.
11=Add to alternate list 13=Parameters 14=GEN batch
15=GEMN interactive 1E6=Y2CALL 17=Device design
opt Object Tvpe Ailr Owner
_ Delete Race Entry FUN DBF Race Entry
_ Display Racing results Fun RFG Race Entry
Disqualified CHD UAL  EntTy Status
_ Disztance FLD aTy
_ Edit Course Fun RFG Course
_ Edit Horsze FUH RFG Horse
14 @ Edit Horse - Uersion 1 Fun RFG Horse

Hore. ..
Parameters or command

F3=Exit F4=Prompt FS=Refresh FE=Build Fr=Pozition to
FB=Reuersze retrieuve Fo=Retrieve F23=More option= FZz4=Maore kews

Press Enter. A message at the bottom of the panel indicates that the request for batch
generation has been submitted.
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Viewing Job List Commands

You also have access to a set of job list commands from the Edit Model Object List
panel. This includes the Submit Model Create Requests (YSBMMDLCRT) command,
which you previously accessed from the Display Services Menu. Press F24 twice to view

additional ¢

ommand keys. The appropriate command key is F19.

Press F19 to display the Job List Commands Menu. Type 1 on the Selection line to select

the YSBMM

DLCRT command.

Edit Model Object List

Job List Commands Menu
Select one of the following

YSEMMOLCRT  Submit model create requests
YELOJOBLST Euild a job list

YDOSPJOBLST Display a job list
YCUTMOLLST Convert a model list
YCUTIOBLST Conwvert a job liszh

YCHKJOBELE Check job list entries
YCRTJOBLE Create a job list entrw

e B LI RS P I o

Selection or command

F3=Exit F4=Prompt. FB=Rew retrieve F9=Retriewe FlZ2=Cancel

F19=Job list menu FzB=Uzages Fzi=Print FzZ=References
FZ3=More options Fz4=More kewvs

Press Enter.

When the prompt screen for the YSBMMDLCRT command displays, press Enter again to
accept the defaults and display the job list.

SUBHIT HODEL GEHERATIOHS & CREATES. Hy model

GEMLIE: WYGEH

7 Member Type Act Status Text

0 HYAPEFRD DSPF GEH Edit Horse = Yersion 1L Edit file
_ HYAPEFRH PHL GEH Edit Horse - Yersion 1 Edit file
_ HYAPEFR RPG GEH Edit Horse = Yersion 1L Edit file

SEL: G-Rqs GEH, C-Rqs CRT, E-STRSEU, D-Drop, JOBC(1-DSP, 4-HLD, 6-RLS, 9-CHL)
F3=Exit F5=Reload Fo6=Hsg9s F&=Submitted jobs F9=Command line EHTER=-Submit
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Press Enter twice to submit the request to the job queue. Check the status of the job as
described in the Generating, Compiling, and Executing chapter. Once the generation and
compilation completes successfully, you can test Edit Horse - Version 1 to see if the new
message displays.

Press F3 twice to return to the Edit Model Object List panel.

Displaying Alternate Views

If you do not know the implementation name for Edit Horse - Version 1, you can use the
F11 command key to view additional information for the model objects displayed. Five
alternate views are available; however, this tutorial discusses only the first two. You can
press F11 five times to see all five views.

Press F11 to display the alternate view showing the implementation name. Note the
name that corresponds to Edit Horse - Version 1, MYAPEFR on the panel below.

Testing Edit Horse - Version 1

On the Command line, type the following to test Edit Horse - Version 1. Be sure to
substitute the correct implementation name.

CALL MYAPEFR “*

Edit Model Object List

Model . o TMYMOL

List . . . JAE List JAR in MYMDL created by user JAR
Tvpe options, press Enter
1=Select Z2=Edit 3=Copy 4=Delete entry
S=Dizplay 8=Details 9=Deselect 1@=Action diagram

Implementation ----Generation--- Fun-/Msg

opt Object Hame Date Time Tvpe
_ Edit Horze MYREEFR B8-31-95 11:15: 84 EDTFIL
__a Edit Horse - Uersion 1 MYRPEFR A%9-81-95 1@ 3382 EDTFIL
_ Edit Jockey IMYRIEFR @8-31-92 18 3337 EDTFIL
_ Edit Race MY AKEFR 88,3195 18 35186 EDTFIL
_ Entry number ACCO
_ Entry Status ACST
_ Female

Mote. ..
Parameters or command
=== CALL MYAPEFR "l
F3=Exit F4=Frompt FS=Refresh FE=Build F?=FPo=zition to
Fa=Reverse retrieve F9=Retrieve FZ23=More options FZ4=More kevs
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Press Enter.

The interactive panel for Edit Horse - Version 1 should display showing the data you
entered earlier for the Edit Horse function.

Following are the steps needed to test your change.

1.

2
3
4.
5

Type / in the Subfile selector for any horse.
Press F10 to access the action bar.

Type S to access the Selector Choice menu.
Type 1 next to the Display Racing Results action.
Press Enter.

Note: Because you will not enter data for the RACE and RACE ENTRY files until the
Advanced Functions chapter, Display Racing Results will have no data to display;
however, you should see the new information message on return to Edit Horse -
Version 1.

Press F3 to return to Edit Horse - Version 1. The new message should display at the
bottom of the panel.

Press F3 to return to the Edit Model Object List panel.
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Comparing Two Versions of a Function

You can compare two versions of a function using the Compare Model Objects
(YCMPMDLOBJ) command. This command is useful for solving problems that arise while
testing a new version and for identifying changes made to one version of a function for

retrofitting to another version.

Note: You can also use this command to compare two functions or two messages. In
other words, the model objects being compared need not be versions.

To compare two versions of a function, type YCMPMDLOBJ on the Command line.

Model . & MYMIL
List . . . JAR

Type options, press Enter.

Edit Model Object List

List JAR in MYMDL created by user JAR

FB=Reverse retrieve

Fo=Retrieve

1=Select Z=Edit 3=Copy 4=0elete entTy
S=Dizplay g=Details 9=Dezelect lA=Action diagram

Implementation ===-=Genetration==-= Fun-Msg
opt Object Hame Date Time Type
_ Edit Horse MYAEEFR B8.-31-95 11,1584 EDTFIL
__ B Edit Horse - Uersion 1 MYAPEFR A9-81-95 1@ 33182 EDOTFIL
_ Edit Jockey MYAIEFR A8-31-95 18 33,57 EOTFIL
_ Edit Race MYAKEFR 88.-31-95 168, 35186 EDTFIL
_ Entry number ACCD
_ Entry Status ACET
_ Female

Hore. ..

Farameters or command
===> yCrernLoBIl
F3=Exit F4=Frompt Fo=Refreszh FE=Build Fr=Fosition to

F23=More options Fz24=More keys

Entering Parameters for YCMPMDLOB)

Press F4 to prompt the command. Enter parameters to identify the functions to be
compared; namely, enter the Object owner, name, and type of both functions. In this
case, type HORSE, Edit Horse, *FUN, HORSE, Edit Horse - Version 1, and *FUN as
shown. Accept the defaults for the other parameters.

Twpe choices, press Enter.

Model object name:
Object owner . . .
Object name——xgenerlc
Object twpe - .

Model aobject Surrogate .

From model library .

Model object name:
Object owner . _ . .
Object name——!generlc
Object twpe . . .

Maodel object surrogate .

To model library . . .

Ignore case dlfFerenceS

Print headers _ . _

Fa=Exit Fd4=FPrompt FS=Refresh
Fl3=How to uze thiz display

LR

(R

Compare Hodel Objects (YCHPHDLOBJ)

HORSE
Edit Harse
#*FLUN #FUM, #MSG, =FIL
*0OEJMHAML Mumber, *0BJMAML
#MOLLIE Mame, =*MDLLIE
HORSE
Edit Horse - Yersion ll:
*FLH *0OEJHAML, *FUN, =35, =FIL
*0EJMHAM 2 MHumber, =0BJMAMZ, *=FRD. ..
#MOLLIEL Mame, =MOLLIEL
*MHO *MN0, =YES
*MO *#M0, =*YES
Bottom
Fli=Additional parameters Flz=Cancel

FZzd=More kews
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Press Enter.

When the command completes, it returns automatically to the Edit Model Object List
panel. If differences were found a message displays at the bottom of the panel.

Viewing Differences between Versions

Use the i OS Work with Spool Files (WRKSPLF) command to view the differences. Type

WRKSPLF on the Command line.

Edit Hodel Object List
Model MYMOoL
List . JAR List JAR in MYMIL created bwy user JAR.
Tvpe opticons, press Enter
1=Select z=Edit 3=Copy 4=Delete entrw
S=Dizplay g=Details 9=Dezelect l@=Action diagram
Implementation ====-GenerTation=== FunsMsg
opt Object Hame Date Time Tvpe
_ Edit Horse MYAEEFR A8-31-35 111584 EDTFIL
__h Edit Horse - Uersion 1 MYAPEFR B2-81.-95 1@, 3382 EDTFIL
_ Edit Jockey MYATEFR B8-31-35 1A 3357 EOTFIL
_ Edit Race MYAKEFR B3-31.-95 1@, 3586 EDTFIL
_ EntTy number ACCT
_ Entry Status ACST
. Female
Hore. ..
Parameters or command
===> WRksPLFl
F3=Exit F4=Frompt Fa=Refresh Fe=Build Fr=FPozition to
FE=Reverse Tetrieve  F9=Retrieve FZ3=MoTe options  F24=More keys
HORSE-EDIT HORSE~*FUH in MYMODL differs from HORSE-Edit Horse = Version Lls*FU

Press Enter. Use Subfile selector option 5 to display the job named YCMPMDLOBS. The

differences are shown as follows.

Dizplay Spooled File
File . . . . . ! YCMPMDLOES
Control . - [ |
Find - -
*. .. 1 + - R I I S N

"ZEDV1: Development
OPTIONS: - FILEL  : YSRCF GTEMP FUNL1AB247

FILEZ © YSRCF_QTEMP . FUM11B81385

MATCHSIZE: BBOHAEE3 PRTBEFORE: HAHAL

LIST *MOLIMES IGHZPACE *MO
Moo Files differ -——-------o—- *

Lines BABEZ-BBES3 in file : YSRCF.GTEMP_FUNL1@@Z47
»» | PGEM.#*Reload subfile = CHD_*YES
> ' -EMNDCASE

Lines DBOESZ- 90085 in file : YSRCF.LTEMP.FUM1l1e1l385

Files YSRCF.GQTEMP.FUM11A8247
and YESRCF_QTEMP_FUM11@1365

F3=Exit FlZz=Cancel Fl9=Left Fze=Right

YCHPéRC —-éﬁﬁrce Compare.

> | PEM.#Reload subfile = CHD.*YES - Version 1
#*% :> | Send information message - 'Racing results displaved
EET I S S Horze name = RCD.Horse name

»» ' -ENDCASE

[HORZE-Edit Horse-s=FUN - MYMOL
[HORSE-Edit Horsze - Yersion 1-#FUN - MYM

Fz24=Maore keys

Page-Line 1.3
Column= L - 78
[ T I SR T

[HORSE~Edit Horse~sFUM -

[HORSE-Edit Horsze - Wersi
PRTAFTER : QEBBE1
IGHCASE *MO

Edit Horse

Edit Horse

——

Hore...

Press F3 twice to return to the Edit Model Object List panel.
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Making the Edit Horse - Version 1 Current

Once you have tested Edit Horse - Version 1 and are satisfied that both the new and old
functionality work correctly, you can replace the original Edit Horse function in the
model with the new version by making the version current.

First display the Work with Version panel by typing 19 in the Subfile selector for either
version of the Edit Horse function.

Edit Hodel Object List

Model . ¢ MYMIL

List . . . JAR Liszt JAR im MYMIL created by user JAR.
Tvpe options, press Enter.
18=Device structure 19=ljork with versions ZB=Access path
Z1l=Marrativerobject ZZ=Marrativerowner 23=STRSEU

Implementation ----Generation--- Fun-Msg

opt Object Hame Date Time Type
_ Edit Horse MYAEEFR B8-31-95 11:13i 84 EDTFIL
19 @ Edit Horze - Uersion 1 MYAPEFR B9-81.-95 18; 33,82 EDOTFIL
I: Edit Jockey MYATEFR AB-31-35 1A; 3357 EDTFIL
_ Edit Race MYAKEFR #8.-31.-95 1803586 EDTFIL
_ Entry number ACCD
_ Entry Status ACST
_ Female

Hore...
Farameters or command

F3=Exit F4=Frompt F3=Refresh Fe=Build Fr=Pozition to
Fo=Reversze retrieve Fo=Retrieve F23=More options Fz4=More keys

Press Enter.

On the Work with Version panel, press F23 to view additional options. The appropriate
option is 26, Make current. Type 26 in the Subfile selector for Edit Horse - Version 1.

Work with Uersions

Tvpe options, press Enter.
14-15=Generate batch-interactive 17=Dewice design 18=Structure

ZA=Access path 2lr22=Marrative Z23=STRSEU Z26=Make current
VYersion Implementation
opt Object Tvpe Hame Status
£b Edit Horse - Uersion 1 Development MYAPEFR
* Edit Horse Development HMYAEEFR Current

Bottom
Fa=Exit F3=Refresh Fli=Alt wiew Flz=Cancel FZ3=More options

Press Enter.
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Naming the New Current Version
The prompt screen for the Redirect Model Object (YRDRMDLOBJ) command displays.

When you make a version current, by default, the object names of the original and new
current versions are exchanged; this is indicated by *YES in the Transfer model object
name parameter. The implementation names of the two versions are always exchanged.
To avoid misunderstanding, be sure to inform other developers when you make a new
version current.

Redirect Hodel Object (YRDRHDLOEJ)
Twpe choices, press Enter.

From model object name:

Object owner . . . _ . . _ . . ¥ *CURREMT Character wvalue. ..
abject name . . . . . . . . . Character walue
Object type . . . . . . o . . *FUM, *M3G
To model object name
object awner . . _ _ _ . _ _ _ » 'Horse' Character walue, *TOOBJSGET,
Object name . . . . - . . ¥ 'Edit Horse - Verszion 1
Object type . . . . . . _ o . » "®FUM *FRMOBJMAM, *FUM, *MSG
Transfer model object name . . . *YES #M0, =YES
Change twpe . . . _ _ . . _ _ . *FUBLIC #MOME, *PUBLIC, *PRINVATE...

Bottom
F3=E=it Fd4=Prompt FS=Refrezh FlZ=Cancel F13=How to use this display
FZzd=More kevs

Press Enter to accept the defaults.

Note: If other objects in the model reference Edit Horse, they are automatically changed
to reference the new current version instead. For example, if another function called
Edit Horse,CA 2E would change the function so that it calls the new current version of
Edit Horse instead. This process is known as redirection. Messages display at the bottom
of the panel during redirection.

The new current version now contains the call to the information message. Its object
name is now Edit Horse and its implementation name is MYAEEFR.
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Redenerating the New Current Version

You need to generate and compile the new current version so the source and program
object contain the new functionality. Type 14 in the Subfile selector as shown to submit
a request for batch generation.

Work with Uersions

Tvpe options, press Enter
l4-19=Generate batchrinteractive  17=Device design  18=Structure

2B=Access path  Zl-22=Harrative  23=STRSEU 2e=Make current
Jersion Implementation
opt Object Tvpe Hame Status
14 * Edit Horse Development HMYAEEFR Current
Edit Horse - Uersion 1 Development MYAPEFR

Bottom
F3=Exit FS=Retfresh F1ll=Alt wiew Flz=Cancel F23=More optiaons
Usages of Hodel object 'HorsesEdit Horser*FUH' in library HYHDL redirected t

Press Enter to submit the request. Press F3 to return to the Edit Model Object List panel.
The 0 to the right of the Subfile selector of the Edit Horse list entry indicates that it is a
non-current version.

Exercise

Submit the batch job using the procedure you used previously in this topic. Press F19 to
display the Job List Commands menu and select the YSBMMDLCRT option. When you
finish, return to the Edit Model Object List panel.
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Viewing Model Object Information for the Versions

Note that an 8 appears to the left of both the Edit Horse and Edit Horse - Version 1 list
entries. This indicates that the list entry information does not match that of the
corresponding model object. In this case, the object names and implementation names
are mismatched since they were exchanged during the process of making Edit Horse -
Version 1 current.

Note: This difference is allowed to occur so you can use your model object list as a
historical record.

To view current details for a model object, use Subfile selector option 8. (Note that you
can press F23 to see other options.) For example, type 8 against the Edit Horse list entry.

Edit Model Object List

Model . PMYMOL

List . . . JAR Li=st JAR in MYMDL created by user JAR.
Twpe options, press Enter
18=Device structure 19=lJork with wversions ZA=Access path
2l=Marrative~robject 22=Marrative-owner 23=STRSEU

Implementation ----Generation--- Fun~sMsg
Opt Object Hame Date Time Type
B B 8 Edit Horse MYAEEFR 88-3L-95 11:15:84 EDTFIL
_ 8 Edit Horse - Uersion 1 MYAFPEFR A9-81-%5 18 33182 EDTFIL
_ Edit Jockey MYAIEFR BE-31.-95 1@; 3357 EDTFIL
_ Edit Race MYAKEFR A8-31-95 1@ 35: 86 EDTFIL
. Entry number ACCD
_ Entrv Status ACST
Female

More. ..
Parameters or command

F3=Exit F4=Prompt FS=Refresh F&=Build F?=Pozition to
Fe=Rever=ze retrieve Fo=Retrisve Fz3=More options Fz4=More kews

Press Enter.

Note that the Object Name, Edit Horse - Version 1, and the implementation name
shown in the Source column, MYAPEFR, do not match the corresponding information
shown on the Edit Model Object List panel for the Edit Horse list entry.

Display Model Dbject Model o MYMIL
Object . . . . Edit Horse - Uersion L Owrer . . . HoTse
Tvpe . . . . . FUN Attribute . . . REPE Surrogate . 11868118
Copy name . . Edit Horse
Create date . B8-29-95 Uersion twpe . . DEU
Create time . 16:57/48 Current object . N
Chamge date . B9-81-95 Change type . . . PUT Impact processed M
Change time . 11:38:25 Change user . . . JAR

Comp chg date. B89-81-95 Action required . GEM
Comp chg time. 113825

Checkout date Checkout status List .
Checkout time Checkout user . . Promotion
Import deate Import model

Import Lime . Import status . .

Generate date B8.-31-95 Function twpe . . EDOTFIL

Generate time 11:15:84

Source Tvpe Text

MYAPEFR RPG Edit Horse - Uersion 1 Edit file

MYAPEFRD OsP  Edit Horse - Uersion 1 Edit file

MYAPEFRH HLF Edit Horse - Uersion 1 Edit file
Bottom

FS=Refresh F&=Change copy name FlZ=Cancel
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Press F12 to return to the Edit Model Object List panel.

Refreshing List Entries for the Versions

To update the two list entries to match the actual model objects, type 33 in the Subfile
selector for both entries.

Edit Model Object List

Model . 0 MYMDL

List . . . JAR List JAR in MYMIL created by user JAR.
Twpe options, press Enter.
18=Device structure 19=loTk with versions Z@=Access path
Zl=Marrative~object Z2z=Narrativesowner 23=5TRSEU

Implementation ----Generation--- Fun-hsg

opt Object Hame Date Time Type
33 8 8 Edit Horse MYAEEFR B8-31-95 11:15:84 EDTFIL
33 8 Edit Horse - Uersion 1 MY AFEFR A9-81-95 1@ 33,82 EDTFIL
_ Edit Jockey MYALEFR 88-31-95 1@ 32197 EDTFIL
_ Edit Race MYAKEFR @8-31-95 1@ 3386 EDTFIL
_ EntTy number ACCD
_ Entry Status ACST
_ Female

Hore. ..
Parameters or command

F3=Exit Fa4=Prompt FS=Retresh Fe=Build F?=Position to
FB8=Reverse retrieve F9=Retrieve F23=More options Fed4=More keys
Model object details displaved.

Press Enter.

Note: If many discrepancies exist between entries on a model object list and the actual
model objects, you can refresh the entire list by pressing the F15 command key. This
executes the Check a Model List (YCHKMDLLST) command.

The information for the list entries for the two versions now match that of the
corresponding model objects.

Edit Model Object List

Model . PMYMOL

List . . . JAR List JAR in MYMOL created by user JAR.
Twpe options, press Enter.
18=Ievice structure 19=lJork with versions ZA=Access path
21=Harrative~robject 2Z2=Marrativerowner Z3=STRSEU

Implementation ----Generation--- Fun-Msg
opt Object Hame Date Time Tvpe
__ 8 Edit Horse - Uersion L MYAPEFR B3-31-95 11,1584 EOTFIL
_ Edit Horse MYREEFR A9.-A1-95 18 33 AZ EOTFIL
_ Edit Jockey MYAIEFR B3-31-95 18 3357 EOTFIL
_ Edit Race MYAKEFR A8-31-95 18 35:86 EOTFIL
. Entry number ACCD
_ Entru Status ACST
Female

More. ..
Parameters or command

F3=E=xit F4=Prompt. Fo=Refresh FE=Build F7=Position to
FB=Feuversze retrieuve FA=EetTieve FZ3=lMore options FZ4=More kews
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Exercise

Use the Position the List panel to display all entries for your session list.

Note: Press F7, blank out all the fields, and press Enter.CA 2E automatically repositions
your session list at the top in order by Object Name and Object Type.

Model Object Cross References

Objectives

This topic introduces the CA 2E model object cross reference panels.

New terms introduced

m  Model object cross reference
®  Expansion

m  Usages

m  Using objects

m  References

New panels introduced
m  Display Model Usages

m  Display Model References

To use CA 2E’s model object cross reference facilities, including the Display Model
Usages panel and the Display Model References panel.

Overview of Model Object Cross References

CA 2E’s model object cross reference facilities consist of a set of commands and
interactive panels that you can use to determine, for any model object, which other
objects it references and which other objects it is used by.

The process of determining either usages or references for a model object is know as
expansion. Using model object cross reference facilities, you can expand usages or
references for a model object to any level.

You can display or print model object usages and references; you can also convert them
to a model object list.
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Model Object Usades

Usages for a model object are all the model objects that use it. Usages are external to
the model object and require the model object in order to be complete. A model
object’s usages are sometimes referred to as using objects.

Suppose you want to change the Mares access path. Before you do so, you need to
determine which model objects use it. In this step you will use the Display Model Usages
panel to display usages for the Mares access path.

Accessing Your Session List

Start by accessing the Edit Model Object List panel for your session list. Use one of the
methods you used earlier in this chapter.

First position the session list to the Mares access path. Press F7 to display the Position
the List window. Type ACP for the Type field and Mares for the Object field.

Edit Hodel Object List

Position the List

i Twpe . CP Object . Maresl

v Owner . Imp. Mame
Flz=Cancel

opt Object Type Atr Owner

_ *ALL walues CHD LET Horse gender

_ *ALL walues CHD LET  Jockey gender

_ #ALL walues CHD LST Going conditions
_ *ALL walues CHD LST Entry Status

_ Change Course FuN IBF Course

_ Change Horse FUM  DBF Horse

_ Change Jockey FuM  DEF  Jockey

Hore. ..
FParameters or command
===3
F3=Exit F4=Prompt F5=Refresh F&=Build F?=Position to
FB=Feversze rtetrieuve FY=Retrieve FZ23=More options FZ4=More keys
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Press Enter. Your session list is now displayed in order by Object Type and Object Name

beginning with the Mares access path.

Press F23 until option 91 is displayed. Option 91 displays usages for the selected object.

Type 91 in the Subfile selector for the Mares access path.

Edit Model Object List

Model .
List .

MYMDL
JAR

Type options, press Enter
24=Compare objects gl=References-object
91=Uzages-object 9Z=Uzages owner

Lizt JAR in MYMDL crTeated by user JAR.

92=References~owner
s=Merge command

FB=RFeverze retrieve F9=RetTieve

0pt Object Type Atr Owner
91 Mares ACF RTU  Horse

Physical file ACF  PHY Race Entry
_ FPhvsical file ACP FHY Race
_ Physical file ACP PHY Course
_ Phvzical file ACP PHY Horse
_ Phyvsical +file ACP PHY  Jockew
_ Races for a Horse ACF RSO Race ENtry

More...

Parameters or command
F3=Exit F4=Frompt F3=Refresh FE=Build F7=FPosition to

Fz3=Mare aptions

Fz4=More keys

Press Enter. Notice the messages at the bottom of the panel as CA 2E expands model

usages.
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Display Model Usadges Panel

When all usages have been expanded, the Display Model Usages panel displays showing
the first level of objects in the model that use the Mares access path. Notice the 001 in
the Lvl column for each using object; this indicates that the object uses the Mares access

path directly.

The Display Model Usages panel provides a variety of controls and filters including,
recursion, scope, and positioning to help you analyze your model to determine the

impact of proposed changes.

Note: Most of the options provided on the Display Model Usages panel are beyond the
scope of this tutorial. However, you can use the online help if you would like to
experiment further. Or, you can refer to the CA 2E guide, Generating and Implementing

Applications.
Gen objs 5 Display Model Usages Model MYMOL
Total . =1 Level [alshi
Object . 1+ Mares Owner .+ Horse
Tupe . . i ACP  Attribute . . RTU Exclude system objs . *YES
Scope . . =HEKT Filter . *AHY Current objects only . =*YES
Object . . Tvpe . . Reazon . . *FIRST
Z=Edit 3=Copy 4=Delete object 5=Diszplay 8=Detsils  1@=Rction diagram

12=Parms 14=GEN batch

0pt Object

I_ Edit Hors=e
select Horse
Zelect Mates
Mares

F3=Exit F3=Refresh
Fle=Build model list

Typ
FUM
Fun
FUM
ACP

F3=Command line

Atr
RFG
RFG
RFG
RTU

F21=Print list

15=GEN interactive

oyner
Horze
Horse
Horze
Horse

FlZ=Frewvious

1e=YZCALL

Lvl Reason
a8l *=REFACF
881 *REFACP
a8l *FUNPAR
888 *0BJECT

Bottom
F13=Top level
Fz23=More options
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Usade Reason

Exercise

The Reason column shows how each of the listed model objects use the Mares access
path. For example,

m  *REFACP - The Edit Horse and Select Horse functions use Mares as a referenced
access path.

m  *FUNPAR - The Select Mares function uses Mares as the definition of a function
parameter.

m  *OBJECT - This identifies the model object for which you requested usages. This
object is included on the list of usages so you can use the Subfile selection options
on the original model object.

The model objects that use the Mares access path are all external functions that will at
least need to be regenerated and compiled if you change the Mares access path.
However, if your proposed change requires relations to be added to or removed from
the Mares access path, you might also need to edit these functions.

In this model no other model objects use the using objects for Mares. You can test
whether other objects use the objects displayed by typing 91 in the Subfile selector for
any of the using objects.

Type 91 against Edit Horse and press Enter to display its usages. The Display Model
Usages panel redisplays showing only the model object itself. This indicates that no
other model objects use Edit Horse; in other words, it has no usages.

Gen objs L Display Hodel Usages Model . ¢ MYMOL

Total . 1 Level . | B8Z

Object . ¢ Edit Horse Owner . : Haorsze

Type . . ¢ FUN  pAttribute . . @ RPG Exclude system objs . *YES

Scope . . *MEXT Filter . _  =gAHY Current objects only . *YES

Object . . Twpe . . Reason . . *FIRST

2=Edit 3=Copy  4=Delete object  S=Dizplay  8=Details  l@=Action diagram

13=Parms 14=GEM batch 15=GEM interactive 16=YZCALL

opt Object Typ AtT Ovner Lvl Reason

l_ Edit Horse FUN REPG Haorsze BAA *=0BJECT
Bottom

F3=Exit FS=Refresh F9=Command line FlZ=Previous F15=Top level

Fl6=Build model list FZ21=Print list FZ23=MoTe options
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Using Usagde Levels

Notice that the Level number in the upper right corner has changed to 002. This
indicates the number of times you have expanded usages beginning with the original
model object.

For a more complex example, a model object may have many levels of using objects.
The value of *NEXT in the Scope field lets you step through the expansion of usages one
level and one model object at a time. In other words, you can type 91 for any using
objects to determine its usage. The Level shown at the upper right of the screen shows
the current level. The F3 key lets you back up one level at a time; the F15 key returns to
the top level.

Note that you can change the Scope field to *NOMAX to expand all usages for a selected
model object. However, for working models this can require significant processing time.

Exiting Model Usages

Press F3 twice to return to the Edit Model Object List panel.

Press F7 to display the Position the List window. Blank out all fields and press Enter to
reposition the session list and display all entries.

Model Object References

References for a model object are the model objects it refers to internally. In other
words, references are the model objects the referring model object requires in order to
be complete or to exist. For example, Display Racing results and Change Horse are
references of the Edit Horse function.

This step shows how to access the Display Model References panel and how you can use
it to solve problems in program applications.

Accessing the *ALLOBJ List

Start by accessing the Edit Model Object List panel for the All Objects list (*ALLOBJ).
Since your session list is currently displayed, type *ALLOBIJ for the List field at the top of
the panel and press Enter.
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Positioning *ALLOBJ to an Implementation Name

Suppose you only know the implementation name of the program in which an error
occurred; for example, MYAEEFR (Edit Horse).

From the Edit Model Object List press F7. Type the implementation name of the
program in the Imp. Name field as shown. Be sure to substitute the name corresponding

to your Edit Horse function.

Twpe . .
Owner

Object .

Edit Hodel Object List

Position the List

Imp. Mame NYHEEFR.

Fl2=Cancel

Object
Mares
Physical
Phy=sical
Physical
Physical
Physical

O I O T B
=

-5

file
file
file
file
file

Races for a Horse

Farameters or command

ACP FHY Race Entry
nCP PHY Race
ACP PHY Course
ACP PHY Horse
ACP FHY Jockey
ACP R4 Race Entry
Hore. ..

F3=Exit F4=Prompt
F8=Rewerse retrieve

Fa=Refresh Fe=Build Fe=Pozition to
F9=Retrieve F23=rMore options Fe4=More kews

Press Enter.

The *ALLOBI list is now positioned at the Edit Horse function. Note the message at the
bottom of the panel and that the alternate view showing the Implementation name
displays automatically. You can change views by pressing F11.
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Displaying References for Edit Horse

Option 81 lets you display references for a selected model object. Type 81 in the Subfile
selector for Edit Horse.

Edit Hodel Object List

Model . & MYMOL

List . . . =ALLOBJ #All objects list for model MYMIL.
Tvpe options, press Enter.
34=Compare objects 9l=References-object gz=References,owner
S1=Usages.object SZ=Usages-owner ~=Merge command

Implementation ----Generation--- FunsMsg

opt Object Hame Date Time Type

a1 Edit Horse MYAREEFR 89,8195 16; 33 82 EDTFIL
_ Retriewal index MYAERELA B8-31-95 11:13/ 48

_ Update index MYAERELL 82,3195 1113 44

_ Mares MYARERELZ B58-31-,93 11013035

. Stallions MY¥AERELZ B8-31-95 11,1359

_ Physical file MYAEREP 88,3195 111341

_ RetTieval index MYAFRELA A8.-31.-95 18; 38: 89

Hore. ..

Farameters or command

Fa=Exit F4=Prompt FS=Refresh FE=Build F7=Pozition to
Fa=Reverse retrieve F3=Retrieve F23=More options Fz4=More keys
Data displaved in Implementation Hame order.

Press Enter. Notice the messages at the bottom of the panel as CA 2E expands the
model references.

320 Tutorial



Model Obje

ct Cross References

Display Model References Panel

When all references have been expanded, the Display Model References panel displays
showing all objects in the model referenced by Edit Horse. This panel provides a variety
of controls and filters including, recursion, scope, and positioning to help you analyze

your model.

Note: Most of the options provided on the Display Model References panel are beyond
the scope of this tutorial. However, you can use the online help if you would like to
experiment further. Or, refer to the CA 2E module, Generating and Implementing

Applications.
Gen objs 3 Display Model References Model
Total 63 Level
Object . 1 Edit Horse Owner . | Harse
Tupe . FUN Attribute . RFG Exclude swustem abj
Scope *NEXT Filter . *AMY Current object=s on
Object . Tupe . Reason .
z=Edit 3=Copy 4=Delete aobject S=Dizplay g=Details
13=Parms 14=GEM batch 15=GEM interactive
Opt Object Tup Atr Ownet
I Horse FIL REF
__  Change Horse FUN DEF Haorse
__ Create Horse FUM DEF Horse
__ Delete Horze FuM DBF Horse
__ Display Racing results FUM RPG Race Entry
__ Edit Horse FUN RPG Horse
_ Retriewal index ACP RTU Horse
__ Dam name FLD REF
__ Dam Date of birth FLD REF
F3=Exit FS=Refresh F9=Command line  FlZ=Previous

Fle=Build model list

F2l=Print list

©MYMDL
aal

#YES
*YES
#FIRET

=
1y

lA=Action diagram
16=YZCALL

Lvl
aAL
aaL
aaL
AL
AAL
Jalala]
BaaL
BaAL
aaL

Reason
*REFFIL
*0F TOEF
*«DF TDBF
*0SLDBF
*ACTION
*0BJECT
*BASED
*DEUEMT
*PARAM
Hore. ..
F15=Top leuvel
Fz3=Mare options

Displaying Only External Functions

Since you are using references to solve a problem in an application program, you only
need to see external functions that are referenced in the Edit Horse action diagram.

Type *EXTFUN for the Scope field and type *ACTION for the Reason field.

Gen objs 3 Display Hodel References Model i MYMIOL

Total =t Level BEl

Object . i Edit Horse Owner . i Horse

Tvpe . .+ FUN Attribute . . 1 EPG Exclude swstem objs *YES

Scope *ERTEUN Filter . *AY Current objects only . *YES

Object . Twpe . Reason . =*ACTION

Z=Edit 3=Copy 4=Delete object S=Display 8=Details 18=Action diagram

13=Parm= 14=GEN batch 15=GEM interactiuve 16=YZCALL

Opt Object Tvp AtT Owner Lvl Reason

__ Horse FIL REF BE1 *REFFIL

__ [Change Horse FUM DEF Horse BEl =DFTDEF

__ Create Horse FuUM DBF Horse @81 *DFTDEF

__ Delete Horse FUN DBF Horse AH1 =DSLDBF

__ Display Racing results FUM RPG Race ENtry AL *ACTION

__ Edit Horse FUN RPG Horse A80 =0BJECT

_ Retriewal index ACP RTU Horse BB1 *=BASED

__ Dam name FLD REF BEL *DEVENT

__ Dam Date of birth FLD REF a8l *PARAM
Hore...

Fa3=Exit F5=Refresh F3=Command line FlZ=Frewious F15=Top level

Fle=Build model list FZl=Print list F22=More options
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Press Enter. Only the functions that make up the program in which the error occurred
are now displayed. In a working model this list would generally be much longer. This is a
useful starting place for the developers whose task it is to fix the problem.

Gen objs 2 Display Model References Model . @ MYMOL

Total . i E Level . | @81

object . i Edit Horse Owner . : Horse

Twpe . . 1 FUHM AttTibute . . 1 RPG Exclude swstem objs . =YES

Scope . . #*EXTFUN Filter . . =ANY Current objects only . =YES
Reason . . =ACTION

Z=Edit 3=Copy  4=Delete object S=Digplay  8B=Details  1@=Action diagram

13=Parms 14=GEN batch 15=GEM interactive 16=Y2CALL

0pt Dbject Tvp Atr Owner Lvl Reason

B racing results displaved MSG INF *Messages ARl *ACTION

__ Display Racing results FUM RPG Race Emtry BBl *ACTION

_ Dam wvounger than horze MZG ERR *Mezzages ARl =ACTION

__ Sire wounger than horse M5G ERR #Messages BBl =ACTION

Bottom
F3=Exit FS=Refresh  F9=Command line  Flz=Previous F15=Top lewel
Fl16=Build model list F2i=Print list F23=More options

Creating a Model List of the References

In this step you will use the F16 command key to create a model object list and convert
the references displayed to model list entries. You can specify the name of an existing
list or you can type a new name and CA 2E will automatically create the model list.

If you specify the name of an existing list be sure the Outlist option is correct. A value of
*REPLACE clears the list before converting the references; a value of *ADD appends the
new entries to any existing entries.
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Naming the List of References

You should assign a name to the list that will be meaningful to the development staff. By
default the model list name is the Model list for commands specified in your model
profile.

Press F16 to display the window where you will enter the name of the model list that is
to contain the references. Suppose you are responding to Problem Report 3049; as a

result, you might name the model list PR3049.

Type PR3049 in the Output to Model List window.

Gen objs 2 Display Hodel References Model . ¢ MYMOL
Total . i 9 Level . i @@L
Object . i Edit Horse Owner . i Horse
Type . . ¢ FUM AttTibute . . . RFG Exclude system objs . *YES
Scope . . =EXTFUH Filbe e
H Output to Model List
Z=Edit 3=Copyw 4=Delete ; Model list name . PR3849l Mame, =MOLFRF
13=Parms 14=GEN batch H *SELECT, =USER
v Outlist option . . *REPLACE #A0D, =REPLACE
Opt Object

Racing results displayed | FlZz=Cancel

Dizplay Racing results

Dam younger than horse

Sire vounger Lhanm hoTSE ... ... e

Bottom
F3=Exit FS=Refresh F2=Command line FlZ=Frevious F15=Top level
F16=Build model list Fzl=Print list Fz3=More options

Press Enter. Notice the messages at the bottom of the window as the references are
converted to entries on the model object list. On return to the Display Model
References panel a message at the bottom of the panel verifies that the conversion is
complete.

Using the List of References

You can now print the PR3049 model list using the F21 command key. You can either
give the printed copy of the list to your development staff or they can use the model list
online as an aid to solving the problem.

Exiting Display Model References
Press F3 to return to the Edit Model Object List panel. Reposition the list to the top in

Object Name/Object Type order as follows: press F7 to display the Position the List
window, blank out all fields, and press Enter.

Chapter 6: Maintaining Your Application 323



Impact Analysis

Redisplay Your Session List

Type the name of your session list in the List field at the top of the panel. Recall that by
default your session list has the same name as your user profile.

Edit Model Object List

Model . ¢ MYMOL

List . . . JAR =1l objects list for model MYMOL
Type options, press Enter
1=3elect Z2=Edit 3=Copy 4=Ielete entrty
S=Display g=Details 9=Deselact lB=Action diagram
opt Object Type Atr Owner
L #ALL wvalues CHD  LST Horse gender
_ #ALL walues CHOD  LST Jockey gender
_ *ALL values CMD  LST Going conditions
_ #ALL wvalues CHD  LST Entry Status
_ Change Course FUH OBF Course
_ Change Horse FUN OBF Horse
_ Change Jockey FUH OBF Jockew

HMore. ..
Parameters or command
===}
F3=Exit F4=Frompt Fa=Refresh F&=Build Fr=FPozition to
F8=Reverse retriswve F9=Retrieve F23=MoTe options  F24=More keys
Data displaved in Object Hame-Object Type order

Press Enter.

Impact Analysis

This topic introduces the CA 2E impact analysis tools, including simulating a proposed
change and component change processing.

New terms introduced

= Change type

m  Private change

m  Public change

m  Simulating a change

m  Component change processing

Objectives

To show how to determine the impact of a proposed change to a model object on other
objects in the model.
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Overview of Impact Analysis

Chande Type

Impact analysis lets you determine the impact of a proposed change or an actual change
to any object in your model. For example, you can determine which objects are affected
if you change the length of a key field or which functions need to be regenerated if you
change logic in the action diagram of an internal function.

Whenever you change a model object,CA 2E assigns a change type. The change type
describes the way in which a change impacts other objects that use the changed object.
The four possible change types are Object only (*OBJONLY), Generation required
(*GEN), Private (*PRIVATE), and Public (*PUBLIC). The first two indicate changes that
affect only the changed object itself. As a result, this tutorial covers just the last two
change types.

m  *PRIVATE - this change type indicates a change to an object that requires that you
regenerate and compile all access paths and external functions that use it.

For example, if you change the action diagram of an internal function, you need to
regenerate the external functions that call it.

m *PUBLIC - this change type indicates that the interface of the model object with
other objects has changed. As a result, some model objects that use the changed
object may require editing. When the editing is complete, you need to regenerate
the access paths and external functions that use the changed object.

For example, if you change the parameters of an internal function you need to edit
all functions that call it and then regenerate all external functions that use it.

The change type depends on which attributes of a model object are changed and is
derived internally by CA 2E.

Simulating a Change to a Model Object

Simulating a change to a model object lets you see the impact of a proposed change on
other objects in the model before you actually make the change. Simulation identifies
which other model objects need to be edited or generated as a result of the proposed
change.

When you change a model object, the only objects that can be affected by the change
are those that use the changed object. As a result a major part of simulating a change
consists of expanding usages for the object to be changed.

Suppose you want to change the length of the Course code field. This is a *PUBLIC
change; in other words, some using objects will need to be edited to incorporate the
change.
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Positioning the List to Course Code

From the Edit Model Object List panel, press F7 to display the Position the List window.
Type FLD for the Type field and type Course code for the Object field.

Edit Model Object List

Fosition the List

Tupe . . FLD Object . Course cudﬂ |
owner . Imp. Mame ;
Flz=Cancel H

opt Object Type Atr Owner

_ *ALL values CHD  LST Horse gender

_ =ALL values CHD LST Jockew gender

_ *ALL values CHD  LST Going conditions

_ =ALL values CHD LST Enkry Stabus

_ Change Course FUM  DBF Course

_ Change Horse FUM DEF  Horse

_ Change Jockey FuM DBF Jockew

Hore. ..
Parameters or command

F3=Exit F4=Prompt FS=Refresh Fo=Build F?=Pozition to
F8=Reverse retrieve F3=Retrieve FZ3=More options FZ4=More keys

Press Enter. Type 91 in the Subfile selector for Course code as shown to display the
Display Model Usages panel.

Edit Model Object List

Model . ¢ MYMIL

List . . . JIBR Lisgt JAR in MYMOL created by user JAR.
Type options, press Enter.
1=Select 2=Edit 3=Copy 4=Delete entry
S=DNisplay B8=Details S=DNeselect 18=fAction diagram
opt Dbject Tvpe Atr Owner
31 Course code FLD CIE

Course name FLD THT
_ Dam Date of birth FLD REF
_ Dam Horse code FLD  REF
_ Dam name FLD REF
_ Date of birtn FLD oT#
_ Tistance FLD ary
Hore...

Parameters or command
===>
F3=Exit F4=Prompt FS=Refresh FE=Build F7=Pozition to

F&=Reverse retrieve F2=Retrieve Fz3=More options FZ4=More kevs
Data displaved in Object Type-sObject Hame ordert.

Press Enter.

326 Tutorial



Impact Analysis

Positioning the Usages to Course Code

To simulate a change to Course code, you first need to locate it. Since Course code has
many usages, an easy way to locate it is to use the positioning options. Type Course
code in the Object field and type FLD in the Type field.

Gen objs =1 Display Model Usages Model . @ IMYMOL
Total . 1z Level . | 8@l
Object . i Course code
Twpe . .+ FLD Attribute . .+ CIE Exclude system objs . =YES
sCcope *MEXT Filter . . =AHY Current objects only . #YES
Object . Course code Tupe . . ELD Reason . . #FIRST
2=FEdit 3=Copy 4=Nelete ohject S=Niszplay A=letails 1A=Action diagram
13=Parms l4=GEN batch 153=GEM interactive 16=YZCALL
Opt Dbject Tvp AtT Owner Lvl Reason
__ Coursze FIL REF HB1 *FILENT
__ Race FIL REF BH1 =FILENT
__ Race Entry FIL CPT A1 *FILEMT
__ Change Course FUH DEF Course A81 =FUNFPDT
__ Change Race FuM DBF Race B8l *FUNPOT
__ Change Eace Entry FUM DBF Eace Entry B8l =FUNPDT
__ Create Course FuM OBF Course BEl *FUNPOT
__ Create Race FUN DEF Race HE1 *=FUNFDT
__ Create Race Entry FuM DBF Race Entry 881 *=FUNPDT
More. ..
F3=Exit F3=Refresh Fe=Command line FlZ=Previous F15=Top lewvel
Fl6=Build model list F2l=Print li=t F23=More options

Press Enter.

Simulating a *PUBLIC Change

Press F23 to display additional Subfile selector options. Option 95 lets you simulate a
*PUBLIC change for the selected model object.

Type 95 in the Subfile selector for Course code.

Gen objs 5 Display Model Usages Madel . ¢ MYMDL
Total ia Level . | B8l
opject . Course code

Tupe . FLD Attribute . . ¢ CDE Exclude swstem objs . =*YES
SCope #HEKRT Filter . . *AMY Current objects only . *YES
Nhject . Course code Tvpe - . ELD Reazon . .  #FIRST
gl-82=References FL-9z2=lsages

4=Simulate #PRIVATE change 95=Simulate =PUBLIC change

opt Object Tvp AtT Dwner Lvl Reason

95 Course code FLD CDE OEE =0BJECT
Bottom

F3=Exit FS=Refresh F9=Command line FlizZ=Prewious F15=Top lewvel

Fle=Build model list Fzl=Print list FZ2=More options

Chapter 6: Maintaining Your Application 327



Impact Analysis

Press Enter to display all objects that will be affected by a *PUBLIC change to Course

code.

Gen objs 15 Display HModel Usages Model . @ MYMDL

Total . ¢ 27 Level . . BBEZ2

Object . i Course code

Type . . . FLD Attribute . . CDE Exclude system objs . #YES

Scope . . *=GEMFUN Filter . . =ANY Current objects only . =YES

z=Edit S=Copy 4=Telete object S=Dizplay g=Details 18=Action diagram

13=Parms 14=GEMN batch 15=GEM interactive 16=YZCALL

Opt Object Typ AtT Owner Lvl Chg Action
Physical file ACP PHY Course ggz PUB EDT

__ Update index ACFP UFPD Course AA3 FUB EDT

__ Update index ACP UPD Course BE3 PUB EDT

__ Retriewal index ACP RTU Course pA3 PUB EDT

__ Update index ACP UPD Course BEZ FUB EDT

__ Retriewal index ACP RTWU Course pE3 PUB EDT

__ Create Course FUM DBF Course BaE3 PUT EDT

__ Create Course FUM DBF Course 883 PUB EDT

__ Change Course FUM DEF Course Ba3z PUT EDT

More. ..

Fa=Exit FS=Refresh Fo=Command line FlZ=Previous F15=Top lewvel

Fl16=Build model list FZl=FPrint list FZ3=More options

Harning: Simulation of a *PUB change to object 'Course code'.

Interpreting the Results

When you simulate a change,CA 2E expands usages for the object to be changed up to
the first external function for each sequence of model objects that use it. This is
indicated by *GENFUN in the Scope field. In addition, only those objects that need to be
edited or generated to implement the proposed change are displayed, not all usages.

Note the numbers in the Lvl column; they indicate the usage level for each using object.
The Action column indicates whether the using object needs to be edited (EDT) or
regenerated (GEN).

As you scroll through the list, do not be concerned about what appear to be duplicate
entries; they do not indicate errors.

328 Tutorial



Impact Analysis

Converting the Simulation Usages to a List

Optional Exercise

In order to further study the impact of your proposed change, convert the usages
displayed to a model object list. Be sure to give it a descriptive name; for example,
COURSECODE.

Press F16 and type COURSECODE in the Model list name field in the window that
displays as shown. Since this is a new list you can accept the default for the Outlist
option.

Gen objs | 15 Display Model Usages Model .+ MYMIDL
Total . 7 Level . | @82
Object . | Course code
Type . . . FLD Attribute . . : CDE Exclude system objs . #YES
Scope . .  =GEMFUN Filte e
| Output to Hodel List |
Z=Edit 3=Copy 4=Delete | Model list name . COURSECODE Mame, #MDLPREF
13=Parms 14=GEN batch H *SELECT, #*USER
i Outlist option . . uREFLﬂCE #*A00, *=REFLACE
Opt Object H H
Fhysical file i Flz=Cancel

Update index
Update index H
Retrieval index il

Update index ACP UPD Course AAz PUB EDT
Retrieval index ACP RTU Course BE3 PUB EDT
Create Course FUHM DEBF Coursze Ba3 FUT EDT
Create Course FUM DBF Course Ba3 PUB EDT
Change Course FUN DEF Course B@E3 PUT EDT
Hore
F3=Exit FS=Refresh F2=Command line FlZz=Previous F15=Top level
Fl16=Build model list F21=Print 1list F23=More options

Press Enter. Notice the messages at the bottom of the window as CA 2E creates the list
and converts the displayed usages to model list entries.

Press F3 twice to return to the Edit Model Object List panel. Use the F7 key to reposition
the session list to the top and display all entries.

Type COURSECODE in the List field and press Enter to display the model object list you
just created. Use the F11 key to view information for each list entry.

When you finish viewing this list, type the name of your session list in the List field and
press Enter.
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Component Change Processing

Component change processing refers to an automated impact analysis tool. When you
simulate a change you are in effect simulating component change processing. The
difference is that component change processing updates the All Objects list for the
changed object and all objects affected by the change, including an indication of
whether the object needs to be edited or regenerated.

Component change processing is optional; you control it using the model profile and the
Component Change Processing (YCMPCHG) model value. You can choose to run it
interactively, by request, or in batch.

Further discussion of this tool is beyond the scope of this tutorial; however, the
simulation topic should have given you some familiarity with the process. Component
change processing is discussed in detail in the CA 2E module, Generating and
Implementing Applications.

Accessing Edit Database Relations

At this point you can exit the model by pressing F3. If you want to continue with the
tutorial, you can use either the Edit Model (YEDTMDL) command or the Start CA 2E
(YSTRY2) command to reenter the model at the Edit Database Relations panel.

For example, type YEDTMDL on the command line.

Edit Hodel Objecl List

Model . &+ [YMOL

List . . . JAR List JAR in MYMIL created by user JAR.
Tvpe options, press Enter.
1=Select Z=Edit 3=Copy 4=Ielete entry
2=Dizplay B=Dletails S=Deselect 18=Action diagram
opt Object Type Atr Owner
_ =0 L values CHD LET Horze gender
_ *ALL walues CHD L2T Jockey gender
_ *ALL walues CHD  LST Going conditions
_ #ALL values CHD LST Entry Status
_ Change Course FUN TIBF Course
_ Change Horze FUN IBF Horse
_ Change Jockey FuM  DBF  Jockey

More. ..

Parameters or command
===» vEDTMOLA
F3=Exit F4=Frompt Fo=Refresh Fe=Build Fr=Fosition to

Fo=Rewverse retTieve  F%=Retriewe F23=MorTe options  FZ4=More keys

Press Enter.

330 Tutorial



Chapter 7: Advanced Functions

This chapter demonstrates the use of the Edit Transaction (EDTTRN) function with a
Span (SPN) access path and the use of function fields. This chapter introduces the
following topics.

m  The Edit Transaction Function Type

m  Span Access Path

m  Defining an Edit Transaction Function
m  Using Function Fields

m  Defining Function Field Parameters

This section contains the following topics:

Span Access Path and Edit Transaction Function (see page 331)
Introduction to Function Fields (see page 349)

Span Access Path and Edit Transaction Function

This topic demonstrates the use of the Edit Transaction (EDTTRN) function with a Span
(SPN) access path.

New terms introduced
m  Access path format
m  New panels introduced

m  Display Access Path Formats

Objectives

You will specify a SPN access path based on the RACE and RACE ENTRY files.
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Overview

The Edit Transaction function allows two database files to be updated simultaneously.
The Edit Transaction function type requires a SPN access path, which is a logical file with
two formats.

COURSE
RACE
Edit Race SPN
and Entries Owned by
RACE ENTRY
HORSE JOCKEY

In order for a SPN access path to be built over two files, the two files must be connected
by a file-to-file relation; for example, an Owned by relation. The Edit Transaction
function provides a display consisting of a subfile control format for the owning file and
a subfile record format for the owned file.

You will set up an Edit Transaction function for the RACE and RACE ENTRY files. This
provides the facility to enter both the race details and the race entry details for a given
race on the same interactive panel.

Overview of Processing Steps

To implement the Edit Transaction function you will:
1. Define and generate a SPN access path for the RACE and RACE ENTRY files.

2. Create the Edit Transaction function and modify the device design for the Edit Race
and Entries function.

3. Generate source for the function.

4. Compile the access path, display file, and program source.
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Entering Your Design Model

Return to the Edit Database Relations panel for your design

model. Select the RACE and

RACE ENTRY files by typing Race* on the selection line.

EDIT DATABASE RELATIOHS Hy model
=» ___ Races Rel 1v1l: ____ __ __
Y Typ Object Relation Seq Twp Referenced object
__ FIL Course known by ___ FLD Course code
_ FIL Course Has _ FLD Course name
__FIL Horse known by _18 FLD Horse code
_ FIL Horse Has _28 FLD Horse name
__ FIL Horse Has _38 FLD Horse qgender
__FIL Horse Has _48 FLD Horse value
_ FIL Horse Has 58 FLD Date of birth
__FIL Horze Refers to _68 FIL Horse

For: Dam Sharing: =ALL
__ FIL Horse Refers to _78 FIL Horse

For: Sire Sharing: =ALL
_ FIL Jockey Known by ___ FLD Jockey code
__ FIL Jockey Has __ FLD Jockey name
__ FIL Jockey Has ___ FLD Jockey gender
__FIL Race Owned by __ FIL Course

Hote...

Zinl=Details F=Functions Ein)=Entries Sinl=Select FZ23=Hore options
F3=Exit F5=Reload Fo=HidesShow Fi=Fields F9=fidd/Change FZ24=Hote Leys

Press Enter.

Creating a Span Access Path

Create a SPN access path on the RACE file. A SPN access path must be attached to the
file that is to form the header format of the access path. In this case, you will create the
SPN access path over the RACE file.

Type Z against any relation on the RACE file to display all existing access paths.

EDIT DATABASE RELATIOHS Hy model
=y __ Racex Rel 1vl: _
T Typ Object Relation Seq Typ Referenced object
ZH FIL Race Owned by ___ FIL Course
__ FIL Race nown by ___ FLD Race date
__ FIL Race nown by ____ FLD Race time
__ FIL Race Haz _ FLD Race name
__ FIL Race Haz _ FLD Going conditions
__ FIL Race Has _ FLD Distance
__ FIL Race Hasz __ FLD Prize money
__ FIL Race Entry Owned by ___ FIL Race
__ FIL Race Entry nown by ___ FLD Entty number
__ FIL Race Emntry efers to _ FIL Horse
__ FIL Race Entry efers to _ FIL Jockey
__ FIL Race Emntry Haz _ FLD Finishing pogition
__ FIL Race Emtry Has ____ FLD Handicap
__ FIL Race Emntry Has ___ FLD Entry Status
Bottom
Z2in)=Details F=Functions E(n)=Entries Sin)=Select FZ23=Hotre options
F3=Exit FS5=Reload Fe=Hide Show F7=Fields F9=Add-Change FZ4=Hore keys

Press Enter.

The Edit File Details panel displays.
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Defining the Span Access Path

To specify the SPN access path you need to:

1. Define two access path file formats, one for the subfile control (header) and one for

the subfile record (detail)

2. Specify

the keys for those formats

Define the new access path by calling it Race and Entries of type SPN. Type the access
path type, name, and Z.

EDIT FILE DETAIL: Hy model
File nmame . . . . _ . . _ ! Race
Attribute . . . . - _ _ . ! REF Field reference file. : =HOHE
Documentation sequence. . Source library. . . _ : HYGEH
GEM format prefix _ . . _ : AC Distributed . _ . _ _ ¢ H [Y,H]
Aszimilated physical. . .
Record not found message. | Race HF Msgid. : USROG@3
Record exists message . . : Race ExX M=zgid. : USROBB4
? Typ Access path Source mbr Key Index options Auto add
_ PHY Physical file HYACREP HOHE ATR OHLY
_ UPD Update index HYACRELB UHIAGUE IHHED ATR OHLY
RTY Retrieval index HYACRELL UHIAGUE IHHED ATR OHLY
Race and Fntries

I O O I 31
&3
n=)
=

£

EL: Z-Details, G/J-Generate, E-STRSEU, D-Delete, L-Locks, O-Overrides
H=Holad-Release, T=Trim, V-Virtwalize, U-Usage, F=Func refs., H-Harrative
F3=Exit F5=Reload F7?=Functions F3=Chanqge name Fl7=5ervices F2B=Harrative

Press Enter.

The Edit Access Path Details panel displays.
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Entering the Access Path Formats

An access path format defines a view upon a physical file. By default, it makes all of the
non-virtual entries in that file available. An access path format can be defined as a list of
access path relations that will be resolved into a list of field entries. Relations can be
removed from a view on the Edit Access Path Relations panel.

When you previously used the Edit Access Path Details panel, the access path format
was automatically provided. For the SPN access path you must explicitly add the
formats. Note that it is important that you add the formats in the correct sequence:
header format first, detail format second.

Press F9 to display the Display Access Path Formats panel where you will add the format
for the subfile control (header).

EDIT ACCESS PATH DETAILS My model
File nmame . . . _ . _ . ¢ Race Attribute . : REF
Access path name. . . . . i Races and Entries Twpe . . i 5PH

Unique or duplicate order : E [U—Unique,F—FIFD,L—LIFD,C—FCFﬁ,; '=Undefined)
Index maintenance option : I (I-IMMED, D-OLY, R-REELDD
Alternate collating table

Allow selectsomiv . . . _ : _ (5-3tatic, D-Dvnamic. ' '-Monel
Generation mode . . . : H (M-MOLYAL, D-DDS, S-20L, X-Unx)

Source member name . . @ HYACRELZ

Source member text . . : Race Races and Entries

SEL: Z-Entries, R-Rels, S-5el-sowmit, A-Assoc,acp, T-Trim, VY-Yirtwalize, D-Delet
F3zExit F5=Reload F8=Rename F9=fdd format F2B=Harrative
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Selecting the First Access Path Format
The Display Access Path Formats panel shows you the files that you can select for the
SPN access path. In this case, the two files shown are connected to the RACE file by an

Owned by and a Defined as relation.

Select the RACE format with X.

DISPLAY ACCESS PATH FORHATS Hy model

File name . . . : Race Attribote . : SPH
Access path name ~ . . . ! Race and Entries

T File Relation For

% Race Defined as

I Race Entry Owned by

SEL: X-Select format of specified file.
F3=Exit

Press Enter.

Confirming Selection of the First Format

The selection of the first format for the SPN access path, Race and Entries, has now
been confirmed. Press F9 to add a second format for the subfile record (detail).

EDIT ACCESS PATH DETAILS Hy model

File mame . . . . . ! BRace Attribute . @ REF
Access path name. . . . ¢ Race and Entries Twpe. . . . ¢ SPH
Unique or duplicate DFUBT : F (U-Unique,F-FIFO,L-LIFO,C- FCFD '-Undefined]

Index maintenance option 1 [I-IMMED, D-DLY, R-REELIN
Alternate collating table

Allow selsct-omit . . . . i [S-Static, D-Dvnamic, ' '-Monel

Generation mode . . . : H (M=MDLYAL. D-DDS, S-30L, X-LMx]

Soutce membeT name . . ¢ HYACREL2

Source member text . . . Race Race and Entries
Format GEM Farmat text Azsociated

7 Seq name pfx [(Based on file) Retrieval access path

B _ 1 FACREAB ;1M Race Retrieval index

SEL: Z=Entries, R=Rels, S=Sel-romit, A=Assoc.acp., T=Trim, VY=Virtuwalize, D=Delet
F3=Exit F5=Reload F8=Rename F9=fAdd format F2B=Harrative
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Specifying the Second Format

The Display Access Path Formats panel displays showing the file-to-file relations for the
RACE file. Type X to select the Race Entry format for the subfile record.

DISPLAY ACCESS PATH FORHATS Hy model

File mame . . . _ _ _ _ . : Race Attribute . : SPH
Access path name. . . . . : Race and Entries

T File Relation For

B Race Defined as

X Race Entrty Owned by

SEL: X-Select format of specified file.
F3=Exit

Press Enter to return to the Edit Access Path Details panel.
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Adding Virtual Fields to the Access Path Formats

When the end user enters races and race entries, it would be helpful to have the
following virtual fields display on the interactive panel: Course name, Horse name, and
Jockey name. As mentioned previously, each access path initially contains all of the
relations for the file on which it is based, but none of the virtual entries. As a result, if
you want virtual fields included on the two formats for the Race and Entries access path,
you need to add them explicitly.

In this step, you will add these virtual fields to the Race and Race Entry access path
formats. Type V in the Subfile selector for both the Race format and the Race Entry

format.
EDIT ACCESS PATH DETAILS Hy mnodel
File name . . . . _ . . : Race Attribute . : REF
Access path name. . . . . | Races and Entries Tvpe. . . . i+ SPH
Unique or duplicate order : E (U-Unigque,F-FIFO,L-LIFO.C-FCFO,' '-Undefined}

Index maintenance option ! I (I-IMMED, D-DLY, R-REELDI
Alternate collating table

Allow selectsomit . . _ _ ¢ _ [(S-5tatic, D-Dwnamic, ' '-Maone!l

Generation mode . . . : H (M-MDLYAL. D-DDS, S-S0L, ®-UMX)

Source member name . . @ HYACRELZ

Source member text . . : Race Races and Entries
Format GEM Format text FAzsociated

¥ Seq name pfx [(Based on filel Retrieval access path

v 1 FACREAZ AC Race Retrieval index

v Iz FADCPA3 AD Race Entry Retrieval index

SEL: Z2-Entries, R-Rels, S-5el-somit, A-Assoc.acp,. T-Trim, V-Yirtualize, D-Delet
F3=Exit F5=Reload FB=Rename F9=Add format F28=z=Harrative

Press Enter.

The Virtualize Access Path panel displays showing the virtual field, Course name that can
be added to the Race access path format.

VIRTUALIZE ACCESS PATH Hy model

File mname . . . . . . ! Race Attribute. : REF

Access path . . . . . ! Retrieval Lndex Tvpe . . . : RTV
Field Tvpe Ocr Et Keq GEM name Length Renamed
Course name =T v ABTX 25

F3=Exit, no update EHTER=Validate
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Press Enter to add the Course name virtual field to the Race access path format.

A Confirm prompt displays in the lower right-hand corner of the panel.

File name .
Access path .

Field

Course name

F3=Exit, no update

VIRTUALLIZE ACCESS PATH

! Race
: Retrieval index

Type Ocr
TXT

EHTER='alidate

Hy model

Et K=g GEM name Length Renamed

v

Aattribute. @ REF
Twpe . . . : RTY

ABTX 25

COMFIRM: [ (%,M)

Press Enter to confirm the addition of the Course name virtual field.

CA 2E again displays the Virtualize Access Path panel showing the virtual fields that can
be added to the Race Entry access path format. In this case, the virtual fields are Horse

name and Jockey name.

File name . .
Access path .

Field

Hotse name
Jockey name

F3=Exit, no update

VIRTUALIZE ACCESS PATH

. Race Entry
¢ Retrieval index
Twpe Ocr
=T
T<T

EHTER=Validate

Hy model

Et Ksq GEM name Length Renamed

v
v

Attribute. : CPT
Type - . . : RTVW

ADTX 25
AETX 25

Chapter 7: Advanced Functions 339



Span Access Path and Edit Transaction Function

Press Enter to add these virtual fields to the Race Entry access path format. A Confirm
prompt displays in the lower right-hand corner of the panel.

VIRTUALIZE ACCESS PATH Hy model

File name _ . Race Entry Attribute. : CPT

Access path . : Retrieval index Tvpe . : RTVY
Field Type Ocr Et ksq GEW name Length Renamed
Horse name TAT v ADTX 25
Jockey name TxXT L AETX z25

F3=sExit, no update EHTER=Validate

CONFIRM: @ (Y.M)

Press Enter to confirm the addition of the Horse name and Jockey name virtual fields
and return to the Edit Access Path Details panel.

Details for the First Access

Path Format

The Edit Access Path Details panel displays both formats. Next, display the details for
the access path format by zooming against the Race access path format. This displays
the Edit Access Path Format Entries panel.

Type Z against the Race access path format.

EDIT ACCESS PATH DETAILS Hy model

File name . . Race Attribute . @ REF
fAccess path name. . R Race and Entries Twpe. . SPH
Unique or duplicate Drder : F (U-Unigue,F-FIFO,L-LIFO,C- FCFD —UndeFlned]

Index maintenance option I (I-IMMED, D-DLY, R-REELD)

Alternate collating table
ABllow selects/omit . [5-Static, ' ' -Honel

D-Dynamic,

Generation mode :-ﬂ [M-MOLYAL, D-DDS, S-50L, =-Urx)
Source member name . ¢ HYRCRELZ
Source member test . : Race Race and Entries

Format GEH Format text Azzociated
T Seq name pfx [Based on filel Retrieval access path
2 11 FACREAB AC Race Retrieval index
_ 2 FabDCPAl AD Race Entry Retrieval index
SEL: Z=Entries, R-Rels, S5-5elsomit, A-Assoc.acp, T=Trim, U=Virtwalize, D-Delet

F3zExit F5=Reload F8=Renane F9=fAdd format F2ZB=Hartative

Press Enter.
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Specifying the Key for the First Access Path Format

The next step is to check the keys of the Race access path format. You may specify any
of the fields from the RACE file as keys, in either ascending or descending order.
However, there must be a common key between the two formats. For example, the

header record key fields must be part of th

e detail record’s key.

The keys will be defaulted to the keys as specified by the file relations. In the case of two
files linked by an Owned by relation, the default keys are recommended. If the two file
formats are linked by a Refers to relation, you need to change the key order.

EDIT ACCESS PATH FORHAT EHTRIES
File mame . . _ . . _ _ . Race
Access path name. . . . . : Race
Format text . _ . . _ . . . Race
Bagsed on. . . . . . . . . Race
? Field
B Course code CDE
_ Course name TXT
_ Race date DT#
_ Race time TH#
_ Race name =T
_ Going conditions i3T5
_ Distance aTy
_ Prize money VAL
SEL: Z-Field details, L-Locks.
F3zExit FT=Relations

Hy model
Attribute .

& and Entries
Format Ma .

GEM

Mame
ABCD
ABTX
ABD2
ABTZ
ACTX
ABST
ARAT
AAVA

Altcol Ref
D=sc seq cnt

ey
Tvpe
K

jul
(=]
G [ =

DIDIDDXE X
el S

Because in this example, RACE ENTRY is Owned by RACE, press Enter to accept the

defaults.

Press F3 to exit and return to the Edit Acce

ss Path Details panel.
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Details for the Second Access Path Format
In this step you will zoom into the Race Entry access path format to check its key.

Type Z against the Race Entry access path format.

EDIT ACCESS PATH DETAILS Hy model
File mame . . _ . . _ _ . : Race Attribute - @ REF
Access path name. . . . . ! Race and Entries Tvpe . - ' 5PH

Unique or duplicate order @ E [U—Unique,F—FIFD,L—LIFD,C—FCFﬁ,; '-Undefined)
Index maintenance option : I (I-IMMED, D-DLY. R-REELD)
fAlternate collating table

Allow gelectsomit . . . . _ (E-Static, D-Dynamic, ' '-Monel

Generation mode . _ . : H [(M-MOLYAL, D-DDS, S-S0L, X-UM<)

Source member name . . @ HYACRELZ

Source member text . . ;. Race Race and Fntries
Format GEM  Format text Azsociated

T Seq name pfx [(Bazed on filel Retrieval access path

_ 1 FACREAB AC Race Retrieval index

Z D2 Fabcpal AD  Race Entry Retrieval index

SEL: Z-Entries, R-Rels, S5-5el-omit, A-Assoc.acp, T-Trim, VY-Yirtualize, D-Delet
F3=Exit FS5S=Reload F&=Rename F9=Add format F2ZB8=Harrative

Press Enter.

The keys Course code, Race date, Race time, and Entry number have been selected by
default to be the keys of the format since these are the keys as defined by the file
relations for the RACE ENTRY file.

EDIT ACCESS PATH FORHAT EHTRIES Hy model
File name . . - - - . . i Race Attribute . : REF
Access path name. . . . . : Races and Entries Twpe. - . . : 5PH
Format text . . _ _ . . . i Race Entry
Bagsed on. . . . . _ . . . ! Race Entry Format Mo . 2
GEN Kew Altcol Ref
7 Field Mame Tupe no. Dsc seq cnt
0 Course code CDE ABCD K 1 _ 1
_ Race date oT# ABD2Z K - 1
_ Race time TH# ABTZ2 K _ 3 _ 1
Entry number CDE ACCD K _ 4 _ 1
_ Horse code CDE ADCD A - 1
_ Horse name TXT ADTX " 1
_ Jockey code CDE AECD A - 1
_ Jockey name T=T RETX v 1
_ Finishing position HER ABHE A - 1
_ Handicap aTy ABOT A - 1
_ Entry Status 518 ACST A - 1
SEL: Z=Field details, L=Locks.
F3=Exit F7?=Relations

Press Enter to confirm the keys.

Press F13 to exit and return to the Edit File Details panel.
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Requesting Batch Generation of the SPN Access Path

You have now finished the definition of the Races and Entries SPN access path. Request
batch generation of the Races and Entries access path by typing J against it

EDIT FILE DETAILS Hy model

File mame . . _ . . . _ _ ! Race

Attribute . . . . . . . . ! REF Field reference file. ! *HOHE

Documentation sequence. . Source library. . . . : HYGEH

GEM format prefix . . . . : AC Distributed . . . . . : H [Y,H)

Azzimilated physical. . .

Record not found messzage. . Race HF ™sgid. : USRGOB3

Record exiszts message . . : Race EXx MM=sgid. : USRBBo84

T Twp Access path Source mbr Key Index options Auto add
PHY Physical file HYACREP HOHE ATR DHLY
UPD Update index HYACRELB UHIOUE IWMED ATR OHLY
RTV Retrieval index HYACREL1  UMIGUE IHHED ATR DHLY
SPH Racez and Entries HYACREL2 FIFDO INHED ATR OHLY

[ LT |

SEL: Z-Details, G/J-Generate, E-STRSEU, D-Delete, L-Locks, O-Overrides
H=Hold-Releaze, T=Ttim, V=Virtualize, U=Uszage., F=Func refs., H=Harrative
F3=Exit F5=Reload F7=Funcs. F8=Change name Fl7=5Serv. FZB=Harr. FZ22=File Locks

Press Enter.

The Edit Transaction Function

In this step you will define a function of type Edit Transaction (EDTTRN).

Objectives

You will create an Edit Transaction function for the RACE and RACE ENTRY files. The
name of the function will be Edit Race and Entries and it will use the SPN access path
Race and Entries you just created. This will provide the facility to enter both the race
details and the race entry details for a given race on a single panel.
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Defining the Edit Transaction Function

From the Edit File Details panel, you can transfer directly to the Edit Functions panel for
the RACE file by pressing F7.

EDIT FILE DETAIL! Hy model
File nmame . . . . . . . . : Race
Attribute . . . . . . _ . i REF Field reference file. : =HOHE
Documentation sequence. . Source librarw. . . . : HYGEH
GEM format prefix . . _ _ i AC Distributed . . . . . i H [Y,N]
Aszimilated phwsical. . . !
Record not found message. @ Race HF Msgid. : USRB0BOZ
Record exists message . . : Race EX Msgid. : USRBB84
* Twp Access path Source mbr Key Index options Auto add
_ PHY Physical file HYACREP HOHE ATR OHLY
_ UPD Update index HYACRELB  UHIQUE IHHED ATR OHLY
RTV Retrieval index HYACRELL  UHIGUE IHHED ATR OHLY
B SPH Race and Entries HYACRELZ  FIFOD IHHED ATR OHLY

SEL: Z-Details, G/J-Generate, E-STRSEU, D-Delete, L-Locks, O-Overrides
H-Hold-/Release, T=Trim, P=Virtwalize, U-Usage., F=Func tefs., H-Harrative

F3=Exit F5=Reload F7=Functions F8=Change name F1l7=5ervices F2B8=Harrative

Source generation request for HYACREP accepted. +

Press F7 to access the Edit Functions panel.

Type the function details; namely, type Edit Race and Entries for the Function name,
EDTTRN for the Function type, Race and Entries for the Access path, and S to edit the

device design.

EDIT FUHCTIDHS Hy model
File name. . . : Race L 15T LEVEL ==
? Function Function tvpe Access path
Change Race Change object Update index
_ Create Race Create object Update index
_ Delete Race Delete object Update index
_ Edit Race Edit file Retrieval index
Select Race Select record Retrieval index
Edit Race and Fntries EDTTRH Race and Entriesfl

1 191

Hore...
SEL: Z-Details, P-Parme, F-Action diagram, S-Device degsign, H-Harr, O-Open,
T-Structure, A-fAccess path, U-Usage, Go/J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functions Fli=5ervices

Press Enter to create the Edit Race and Entries function and display the device design.
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The Default Device Design

The default device design for the Edit Race and Entries function should look like the
panel below. Note that the subfile control (header) is positioned at the top with the
subfile record (detail) below. The common key of the two file formats displays only in
the subfile control and acts as an implicit restrictor parameter to the subfile detail

records.

Note also the virtual fields Course name, Horse name, and Jockey name. If you had

#PROGRAM

Opt Entry
number
Fi=Exit F5=

Course code .

Horze
code

Reset

Edit Race and Entries

Course name

Select items, then select an action.

Horze name

00000000 00000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
Q000000000000000000000000
0000000000000000000000000
0000000000000000000000000

F9=0pen Fld=Actions

Design exceeds device size limits for function

Jockey
code

*PEMMOD

DDFMAY HH MM S5

O000000000000000000000000  Race date .

Jockey namwe

O0000000000000000000000
00000000000000000000000
0O00a000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0O00a000000000000000000
00000000000000000000000

Edit Race and Entries

not explicitly added these fields to the formats of the SPN access path, they would not

appear on this display.
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The Modified Device Design

Update this default device design to look like the one shown on the next panel. Use the
function keys you used to edit the device design for the Edit Horse and Select Horse
functions earlier in this tutorial.

File fUnction Selectar Help

*PROGRAM #*PEMMOD DD-MM-YY HH: MM SS
Edit Race and Entries

Course code . . . 0000000000000000000000000

Race date . . . . Mame .

Going conditions _ Distance _ Prize money .

Select items, then select an action.

Opt Entry Hotse Horze Finishing Entry H' cap
number code name pozition Status
_ 0000000000000000000000000 _
Jockey: 0000000000000000000000000
_ 0000000000000000000000000 _
Jockey: 000000000000 0000000000000
_ 0000000000000000000000000 _
Jockey: 0000000000000000000000000
_ 00000000005000000000000000 _
Jockey: 00000000005000000000000000

F3i=Exit FS=Reset Fo=0pen Fle=Actionsg

Note: To move a field to another position on the panel, place the cursor on the field to
be moved and press F8. Position the cursor on the field that appears before the desired
position for the field you are moving. Press F8. For example, place the cursor on the
Finishing position field, and press F8. Then position the cursor on the Horse name field,
and press F8 again. This moves the Finishing position field after Horse name.
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Defining Optional Entry Fields

You have now updated the device design to meet the initial requirements. However, by
default, CA 2E defines all input-capable fields as required entry fields. To allow the end
user to enter race entries without specifying all the details about those entries, you can
make some of the fields optional. Note that only non-key fields can be optional.

To make some of the fields in the RACE ENTRY file optional, position the cursor on a
field in the first subfile record.

File
*PROGRAM

Race date

fUnction

*PGHMOD
Course code

Going conditions

Selectar

OD-<MM-YY HH:HM: S5
Edit Race and Entries
0000000000000000000000000
Mame .
Distance . Prize money .

select items, then select an action.

opt Entry Horse Horse Finishing Entry H'cap
number code name position Status

_ Q0a0000200000000000000000 _
Jockey: O000000000000000000000000

_ Q000000 000000000000000000 _
Jockew: Q000000 000000000000000000

_ Q000000 000000000000000000 _
Jockeaw O000000000000000000000000

_ Qo0o000000000000000000000 _
Jockey: O000000000000000000000000

F3=Exit FS=Reset F9=0pen FlB=Actions

Press F7.

This displays the relations for the subfile record format. You specify optional relations by
typing O against the relations.

Type O against the relations.

File name .

Baszed on.

T Nerh
0 Owned by

Known by

Refers to

Refers to

=S

Has

Has

F3sExit

EDIT SCREEH FORHAT RELATIDHS

Access path name.
Format text . .

R-Required, O-Optional, H=Ho error, U-User, S-Select F4, T-Default F4

Hy model
. i Race Attribute . : REF
: Races and Entries Twpe. . . _ ! SPH
! Race Entry
. Race Entry Format Mo . : 2
File~for Access pathsFunction Check
Race Retrieval index REQUIRED
EntTy number REQUIRED
Horse Retrieval index REQUIRED
Jockey Retrieval index REGQUIRED
Finizshing poesition REQUIRED
Handicap REQUIRED
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Press Roll Up to view the remaining relations listed. Type O against the relation.

File name .

Eased on. .

Y Yerb
0 Has

F3=Exit

EDIT SCREEH FORHAT RELATIOHS

Access path name. .
Format text . .

Race

T 77 . Race Entry
- . . . ! Race Entry

Filesfor
Entry Status

Races and Entries

Hy model
Attribute . @ REF
Twpe. . SPH
Format Mo . 2
Access pathsFunction Check
REQUIRED

R-Required, O-Optional, H-Ho ertor, U-Uszer, S-Select F4, T-Default F4

Press Enter to confirm the changes to the format relations. Note that the values in the

Check column changed from REQUIRED to OPTIONAL.

Press Roll Down to view the beginning of the list of relations.

File name .
Hccess path

Baszed on.

T Nerh
N Owned by

Known by
_ Refers to
_ Refersz to
_ Has
_ Has

R-Requirted,
F3sExit

Format text .

O0-Optional, H-Ho error, U-User,

EDIT SCREEH FORHAT RELATIOHS Hy model
- - .« . . . i Race Attribute . : REF
name . : Racesz and Entries Type. : SPH
- : Race Entry
. Race Entry Format Mo . 2
File~sfor Access path-Function Check
Race Retrieval index REQUIRED
Entry number REQUIRED
Horse Retrieval index OPTIOHAL
Jockey Retrieval index OPTIOHAL
Finizhing position OPTIOHAL
Handicap OPTIOHAL

S5=-Select F4, T-Default F4

Press F3 return to the device design.
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Introduction to Function Fields

Objectives

You will now add function fields to your device design.

New terms introduced
®  Function field
®  New panels introduced

m  Edit Device Function Field

Add a new field to the subfile control format of the Edit Transaction panel that shows
the number of horses that finished the race. To do so you will define a function field
containing the total number of race entries having an Entry Status of Finished.

Overview of Function Fields

Function fields are non-database fields that may be used in device designs and action
diagrams. The same function field can be used in many different functions.

There are six types, or usages, of function fields. Four provide standard field-level
functions: SUM, MIN, MAX, and CNT; two are user-defined and let you define your own
function fields: USR and DRV.

Function field parameters specify which field values are to be passed into the function
field at execution time and which field is to be returned from the function field as the
result. All function fields with the exception of USR fields have one output parameter,
the function field itself. The system-defined function fields have a single input
parameter. Derived function fields, of usage DRV, are specified in the action diagram
and can have up to nine input parameters.
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Adding Function Fields

In this step, you will define a function field of usage DRV to evaluate whether or not a
given race entry finished a race. The DRV field will contain a value of 1 if the horse
finished and 0 if it did not. You will also define a function field with a usage of SUM to
calculate the number of finishers. The sum of the values in the DRV function field gives
the count of the number of finishers.

Position the cursor on the field that is to be displayed on the panel before the function
field, in this case Handicap.

File fUnction Selector Help

*PROGRAM *PGHMOD DOCMHAYY HH M S
Edit Race and Entries

Course code . . . 0000000000000000000000000

Race date . . . . Mame .

Going conditions _ Distance . Prize money .

Select items, then select an action.

Opt Entry Horse Hotse Finishing Entry H'cap
nuwber code name position Statug

_ O000000000000000000000000 _ [ |
Jockey: O000000000000000000000000

Q000000000000000000000000

Jockey: O000000000000000000000000

_ Q000000000000000000000000 _
Jockew: 0000000000000000000000000

_ O000000000000000000000000 _
Jockey: O000000000000000000000000

F3=Exit Fo=Reset Fo=0pen Fle=Actions

Press F19 to display the Edit Device Function Field panel.
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Naming the Function Field

If the function field already exists and you know its name, you can fill in the name on the
Edit Device Function Field panel. Otherwise, type a ? to display existing fields.

Type ? for the Field name.

EDIT DEVICE FUHCTIOH FIELD

Field name . . . : %

Format. . . . . . ! Subfile Tecotd.

Hy model

("% to select]

F3=Exit FS=Parameters

Press Enter.

Displaying Existing Fields

The ? displays a list of all existing fields. You can select an existing function field or you
can create a new one. In this tutorial, you will create two new function fields.
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Defining Two New Function Fields

To add the function fields you require, press F10 to display the Define Objects panel.
You can define both function fields at this point.

DISPLAY FIELDS

" iield name Tvpe
_ Coutrse code CDE
_ Course name TxXT
_  Dam Date of birth DT#
_ Dam Horze code CDE
_  Dam name T=T
_ Date of birth DT#
_ Distance aTy
_ Entry number CDE
_ Entry Status 515
_ Finishing position HBR
_ Going conditions 518
_ Handicap aTy
_ Horsze code CDE

SEL: P-Patameters, H-Harrative
x-Select.

REF

REF
REF
REF

F3sExit F5=Reload FlB=Define field

Hy model
(*ZEROY  (=EBLAMNK)
Length Field name
[ ABCOD
23 ABTX
18 ADD2
[ AFCD
2% AFTX
18 ACD2
5.8 AAOT
6 ACCO
1 ACST
5.8 ABHB
1 ABST
5.8 ABOT
6 ADCD

Field uszage

CDE
ATR
ATR
CDE
ATR
ATR
ATR
CDE
ATR
ATR
ATR
ATR
CDE

Here are the details for the two function fields:

®m  Finished race—a function field that appears on each subfile record and evaluates
whether or not the horse finished a race. Its value is derived from the value of the
Entry Status field. This requires a usage of DRV. You can edit the default field details

directly by typing Y in Edit field.

®  No. of finishers—a function field in the subfile control and is a sum of the values in
the Finished race field of each subfile record. It is defined as a REF field based on

the field Finished race.

Type the new function fields.

DEFIHE OBJECTS

Object Object
LyVpeE name
FLD Finished race

Hy model

Object Referenced

attrT

HER

field

FLD Ho. of finishers

REF

Finiszhed race

FLD

FLD

FLD

FLD

FLD

FLD

FLD

FLD

FLD

FLD

FLD

FLD

FLD

F3=Exit

Field Edit
usage field
DRY ¥

ARRRRRRRRERAY
=
=4

Press Enter.
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Overriding the Field Defaults

Since you specified Y for Edit field, you will be shown the field details for the Finished
race field. You can now change the internal field length to 3 from the Edit Field Details
panel. Type 3 for internal length and press Field Exit.

EDIT FIELD DETAILS Hy model
Field name . . . . : Finished race Document'n seq. .
Twpe - . . . . . . ! HBR Field uzage: DRV
Internal length. . : 3 W Data type : B GEM name: ACHB
K'bd shift: _
Headings. . . . . . :=- 01d OD= name
Text . . . . . . . . ! Einished race
Left hand side text. : Finizhed tace
Right hand side text : Humber
Column headings. . . : Finished
race
Control . _ . . . . :-
Default condition *HOHE
Checlk condition . ¢ *HOHE
Modulus 1@-11. Lo
Edit codes. . . . . - _ Mazk imput edit code (Y,' ']
Screen input o . o . 4" "
SCcTEEN OULpUL. R | a"
Report . . . . . . .+ 3" a*
F3=Exit no uwpdate F&=Change name~stype FO=Conditioms FlO=Appearance F2ZB=Har

Press Enter. Press F3 to return to the Display Fields panel.

Displaying the Function Fields

The Display Fields panel now has your new function fields displayed. Note that you need
to press Roll Up to view the No. of finishers function field.

Type P against Finished race as shown to edit its parameters.

DISPLAY FIELDS Hy model
[#ZEROY  [*BLAMNK)

Y Field name Twpe FEF Length Field name Field uzage
_ Course code CDE 6 ABCOD CDE

_ Coutrse name TXT 25 ABTX ATR

_ Dam Date of birth DT# REF 18 ADD2 ATR

_ Dam Horse code CDE REF ) AFCD CDE

_ Dam name TXT REF 25 AFTX ATR

_ Date of birth DT# 18 ACD2 ATR

_ Distance aTy 5.8 AROT ATR

_  Entry number CDE 6 ACCO CDE

_ Entry Status 515 1 ACST ATR

P Finished race HBR 3.8 ACHE DRV

[ | Finishing position HBR 5.8 ABHB ATR

_ Going conditions £18 1 ABST ATR

_ Handicap aTy 5.8 ABOT ATR +

SEL: P-Parameters, H-Harrative
X-Select.
F3=Exit F5=Reload Fle=Define field

Press Enter to display the Edit Function Parameters panel.
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Defining Function Field Parameters

Next you are going to specify that Entry Status is an input parameter to the Finished
race function field. You will use the same Edit Function Parameters panel you used to
specify function parameters earlier in this tutorial.

Type the details for the Entry Status parameter as shown. The usage of this parameter
defaults to input. Check the parameter usage by also typing Z against the field.

EDIT FUHCTION PARAMETERS Hy Hodel
Function name. . i Finished race Tvpe | Derived function field
Feceived by file | =FIELD Acpth

Fassed
7 Filer-=FIELD Access pathoField as Zeq
_  *FIELD Finished race FLD
Z =FIELD Entry Status Fin B
_ AT, -

Ualues

FLD! One parameter per field
RCO. One parameker for all fields
KEY! 0Orne parameter for key fields aonly

SEL: Z2-Details (field selection).
F3=Exit F5=Reload

Press Enter. The Edit Function Parameter Details panel displays showing the Usage for
Entry Status as | (input).

EDIT FUHCTIOH PARAHETER DETAILS Hy model
Function name. . : Finmished race Twpe : Derived functiom field
Received by file : »FIELD Acpth: Entry Status
Parameter (file) : =*FIELD Passed as: FLD
? Field Usage Role
Entry Status I

SEL: Uszage: I-Input, O-Output. B-Both, H-Heither, D-Drop.
Role: R-Restrict, H-Hap, V-Vary length, P-Position.
F3sExit
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Press F3 to return to the Edit Function Parameters panel.

The derived (DRV) function field itself, Finished race, is automatically defined as an
output parameter. Check this by displaying the parameter details. Type Z against the
Finished race field to display the Edit Function Parameter Details panel. Note that the

Usage for this parameter is O (output).

Press F3 twice to exit and return to the Display Fields panel.

Selecting the Function Field

You have just finished declaring the function fields in CA 2E. After returning to the
Display Fields panel, you need to select the Finished race function field for inclusion on
the device design. First, type Finished in the positioner line and press Enter to position

to the new function fields.

Type X next to Finished race.

SEL: P-Parameters, H-Harrative
A=5elect.
F3=Exit F5=Reload FlO=Define field

DISPLAY FIELDS

Y Field name Twpe REF
Finished -

x Finiched race HER

B Finishing positien HER

_ Going conditions 315

_ Handicap aTy

_ Horsze code CDE

_ Horse gender 5TS

_ Horse name TZT

_ Horsze value AL

_ Jockey code CDE

_  Jockey gender 515

_ Jockey nane TET

_ Ho. of finishers HER REF

_ Prize money AL

Hy model

[*ZERO)
Length

[*BLAMK )
Field name

.8
.8

M =
WA= AR S AW

[

ACHB
ABHB
ABST
ABOT
ADCD
ADST
ADTX
ABA
AECD
AEST
AETX
ADHE
ARA

Field usage
DRY
ATR
ATR
ATR
CDE
ATR
ATR
ATR
CDE
ATR
ATR
SUH
ATR +

Press Enter.
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Accepting the Parameters

The Edit Action - Function Details window is displayed showing the parameters for the
Finished race function field. Note that the input parameter is Entry Status, the output
parameter is Finished race, and both parameters have the RCD (subfile record) context.

DISPLAY FIELDS Hy model
[*ZERO) [ *BLAMK)

N

E EDIT ACTION - FUHCTIOH DETAILS
X F : Function file : »FIELD H
_ F : Funmction. . . i Finished tace H
I obj :
_ H : IOEB Parameter Uge Typ Ctx Object Mame
_ H: 0 Finished race FLD RCD Finished race

H: I Entry Status FLD RCD Entry Status

H H
_ H:
T H
_
_J
_ H : F3=Exit F9=Edit parameters FlA=Default parms FlZ=Previous
_ P : Some parameters have been defaulted. Press EHTER to accept
8 T

¥-Select.

F3=Exit F5=Reload FlO=Define field

Press Enter to accept the default parameters and return to the device design.

The Modified Device Design

After returning to the device design, note that the Finished race function field has been
added to the subfile record.

File fUnction Selector Help

#PROGRAM  «PGMMOD OO-MM~YY HH: HM: 5SS
Edit Race and Entries

Course code . . . 0000000000000000000000000

Face date . . . . Mame .

Going conditions _ Distance . Prize money .

Select itemsz, then gelect an action.

Opt Entry Horse Horze Finizhing Entry H'capll Fini

numpber code name position Status Tace

0o00000000000000000000000 - 513141
Jockeyw: 0000000000000000000000000

_ Q000000000000000000000000 _ )1}
Jockey: 0000000000000000000000000

_ 0000000000000000000000000 _ [i)ila)
Jockey: 0000000000000000000000000

_ 0000000000000000000000000 _ =113
Jockew: 0000000000000000000000000

Fi=Exit FS=Rezet Fa=0Open Fle=Actions
Design exceeds device size limits for functionm Edit Race and Entries

Note that since the device design exceeds the limits of the panel, you will need to adjust
this device design later in the tutorial.

Press F3 to exit and display the Edit Function Devices panel.
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Defining a Function Field Action Diagram
You will now define the action for the user-defined (DRV) function field, Finished race.
This will require entering logic into the action diagram for the Edit Race and Entries

function.

Press F5 to view the action diagram for the Edit Race and Entries function.

EDIT FUHCTIOH DEVICES Hy model

Function name. . : Edit Race and Entries Type : Edit transaction

Received by file : Race Acpth: Races and Entries
? Title

Screen title. .. .. B Edit Race and Entries

SEL: Z-Scrs/rpt design, H-Harrative, A-Animate
F3=Exit F5=Action diagram F15=0pen Functions

Press F5 to view the Action Diagram User Points.

EDIT ACTIOH DIAGRAH Edit MYHOL Race
FIND= Edit Race and Entries
> Edit Race and Entries

...Initialize £==
. » Conduct program process
.=REPEAT WHILE
-*ALWAYS
...Initialize screen { ==
» Conduct screen conversation
. sSREPEAT WHILE
-*Trangaction continues
Display screen

in

...Process response ==
" =EHDWHILE
' -=EHDWHILE
.=.Closedown { ==

F3=Exit FS9=User points Fo=Cancel pending moves F7=Forward FB=Backward
F9=Edit parameters F15=0pen Functionz F16=Toggle Change Date F24=Hore keys
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Recall that the user points are the places in the action diagram that you can change.

EDIT ACTION DIAGRAH Edit MYMDOL Race
FIND=: Edit Race and Entries

» Edit ACTIOH DIAGRAH EXIT POIHTS F3=Exit SEL:X,2-Select.

- ¢ _ USER: VYalidate header non-key fields -
_ . ... ¢ _ USER: VYalidate header non=key relatiomns It
. » Co ! _ USER: Validate subfile rtecord fields !
. .=RE : _ USER: Validate subfile tecord relations
_ + |=«A : Z CALC: Subfile tecord function fields <<
. .. + B cALC: Header function fields To{--
- » : _ USER: Yalidate totals :
s .= i _ USER: Create header DBF vecord 44
. - USER: Delete header DBF record + (L
_ ...Process responsze (=
_ " -EHDMHILE
_ ' =EHOMHILE
_ ..Closedown ==
F3=Exit F3=User points Fo6=Cancel pending moves FT7=Forward FO:=Backward
FO9=Edit parameters F15=0pen Functions FLl6=Toggle Change Date F24=Hore keys

Press Roll Up to see the next set of user points.
Type Z against the CALC: Subfile record function fields user point.

Press Enter. Note that CA 2E automatically inserted the Finished Race function field in
the action diagram for the Edit Race and Entries function.

Type Z against Finished Race as shown to insert logic for the function field.

EDIT ACTIOH DIAGRAH Edit MYMDL Race
FIMD=2> Edit Race and Entries

> CALC: Subfile record function fields

- <<
2 . Finished race *FIELD <44

F3=Exit F5=User points F6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters F15=0pen Functions FLl6=Togqle Change Date FZ4zHore keys

Press Enter.
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Adding a CASE Construct

The action diagram for the function field Finished race will be displayed. Note that you
are now editing the Finished race function as shown in the upper right corner of the
panel. You will use the Action Diagram Editor to insert the following conditions and
actions for the Finished race function field.

CASE
Condition 1 Does Entry Status = Finished?
Action 1 Yes, set Finished race to 1
Condition 2 *OTHERWISE
Action 2 Set Finished raceto 0
ENDCASE
Type IC.
EDIT ACTION DIAGRAH Edit MyMOL *FIELD
FIMND=3

Finizhed Tace

¥ Finiszshed race

il .-- €€g

F3=Exit F5=User points Fo6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters F15=0pen Function: FLl6=Toggle Change Date F24=Hore kLeys

Press Enter.
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Adding an Action
Insert an action into the action diagram. Type IA.

EDIT ACTIOH DIAGRAH Edit MYMDL *FIELD

FIMD=3 Finizhed race

__ ¥ Finished race

== <t
. =CASE <4

Iall V=111 Hew condition <<

_ ' -=EHDCASE £

F3=Exit F5=User pointsz F6=Cancel pending moves F7=Forward F8=Backward

FO=Edit parameters F15=Open Functions F16=Toggle Change Date F24=Hore keys

Press Enter.

Adding a Second Condition

Add another condition to the CASE construct by typing IX against the first !!! New
condition as shown. Recall that IX inserts a new condition within a CASE construct.

EDIT ACTIOH DIAGRAH Edit
FIMD=>
» Finizhed race

. =CASE
[& | H Hew conditionm

i 111 Undetermined action

' =EHDCASE
F3=Exit F5=Uszer points
FO=Edit parameters FLlS5=0Open Functions

F6=Cancel pending moves

MYMDL *FIELD

Finitzhed race

<<
L€
L4
<<
LS 44

F?=Forward F8=Backward

F16=Toggle Change Date FZ4=Hore keys

Press Enter.
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Adding a Second Action

Add another action to the CASE construct by typing IA against the second !!! New

condition.

EDIT ACTIOH DIAGRAH Edit MYMIOL *FIELD

FIND=> Finizhed race

_ » Finizhed race

_ m= <<

. .-CASE <gg

.« i=!11 Hew condition <<
. | Undetermined actionm (L4

Iall . !-111 Hew condition €L

___ . '=EHDCASE L 44

F3=Exit F5=Uszer points F6=Cancel pending moves F7=Forvard F8=Backward
F9=Edit parameters F15=0pen Functions FLl6=Toggle Change Date F24=Hore keys

Press Enter.

Defining the Conditions and Actions

To define the conditions and actions, type F against them all, and press Enter. Recall
that F lets you edit the action or condition details for a line in the action diagram.

Type F against the conditions and actions.

EDIT ACTIOH DIAGRAH Edit MYMDOL *FIELD

FIMD=> Finitghed race

_ » Finished race

I <<
. .-CASE <<
F__ . i-'!! Hev condition €<
F_ . ! Undetermined action €<
F_ .1 ! Hey condition £4<
F . 1 111 Undetermined action €0
H_ . '-EHDCASE <4<

F3=Exit F5=Uzer points Fo6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date F2Z4=Hore keys

Press Enter.
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Specifying the First Condition

The first condition specifies that the action is only to be executed if the Entry Status is
Finished.

Type the details as shown. Type PAR (parameter) for the context, Entry Status for the
Field, and ? in the condition field to view a list of the available conditions.

' =EHDCASE : Comparison. .
' ¢ Context.Field .

EDIT ACTIOH DIAGRAH Edit MYMDOL *FIELD

FIND= Finiszhed race

___ > Finished race : EDIT ACTION - COWDITION 77 7777777777777
T . .-CAsE i Title. : 111 Hew condition

F_ v=111 Hew condi

E_ ! 111 Undetermi : Context_Field . . . : PAR Entry statusll

[ V=111 Hew condi : Condition . . . . . : 2

F_ V1 Undetermi oR

F3=Exit F7=Edit Compound Condition

F3=sExit F3=User points F6=Cancel pending moves F7=Forward F8=Backward
FO9=Edit parameters FLl5=0pen Functionz F1l6=Toggle Change Date F24=More keys

Press Enter.

Defining Field Conditions for the Status Field

If you completed the earlier exercise of defining conditions for the Entry Status field, the
Edit Field - Condition window panel will include the list of conditions shown here. If you
have not already done so, you can add them at this point.

Type X against the condition Finished.

EDIT FIELD COHDITIOHS Hy model

Field name. . . . . ! EntTy Status AtLT. | 5TS

Enter condition . . : and type to add new condition.
type . ¢ [Type! LST, VAL)

T Condition Twvpe Op File<From walue Displaw - To value MM

_ #ALL wvalues LST =

_ Dizqualified AL D 1]

¥ Finished vaL F F

_ Hot yet Tun vaL ) ]

_ Scratched vaL 5 5

SEL: Z2-Details, D-Delete, X-5elect, U-Wherte used, H-Harrative.
F3=Exit
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Press Enter twice.

Specifying the First Action

You have just finished defining the first condition in the CASE construct you are defining.
Because you also typed F against the first action in the CASE construct, CA 2E displays
the Edit Action - Function Name window to specify the action. In this case, the action
will be the built-in function *MOVE.

The action you are specifying is executed when the first condition is true; namely, when
Entry Status is Finished. The action is to return a constant value of one in the Finished

race function field.

Leave the Function file field blank to indicate a built-in function and type *MOVE.

EDIT ACTIOH DIAGRAH Edit MYHDL *FIELD

FIMD=x> Finished rvace

__ » Finished race : EDIT A : EDIT ACTIOH - FUHCTIOH HAHE

L am= H v Function file

_ . =CASE © Title. : Fumction. . . : »nDUEN

F_ H Hew condi : : Comment . . .

| Undetermi : Context

F_ H Hew condi ! Conditi ! F3=Euxit

F_ 1 111 Undetermi : orR

_ ' =EHDCASE i Compari H
== T =

F3=Exit F7?=Edit Compound Condition

F3=Exit F5=User pointz F6=Cancel pending movesz F7=Forward F8=Backwatd
F9=Edit parameters FLlo=0Open Functions FL6=Toggle Change Date F24=Hore keys

Press Enter to enter parameter details for the *MOVE function.

Type the details for the *MOVE parameters.

EDIT ACTION DIAGRAH Edit MYMOL *FIELD

FIMD= Finished race
___ ¥ Finished race EDIT A EDIT ACTION - FUHCTIOH HAHE
_ EDIT ACTIOH = FUHCTIOH DETAILS

F__ Function file :

F_ Function. . . : =HOVE

F_ Obj

F_ I0OE Parameter Usze Twp Ctx Object Mame

. 0 =Result PAR Finished tace
. I »Factor 2 COH 1

F3=Exit F9=Edit parametersz Fl@=Default parmsz FlZ=Prewvious

F3=Exit F5=Uszer point: F6=Cancel pending moves F7=Forward F8=Backward
FO9=zEdit parameters F15=0pen Functions F16=Toggle Change Date F24=Horte keys
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Press Enter.

Specifying the Second Condition

Because you typed F against the second new condition in the action diagram CASE
construct, CA 2E displays the Edit Action - Condition window. The second condition
specifies the action to be executed in all cases other than that specified in the first
condition. A special value of *OTHERWISE is used for this case.

Remove all the ? and specify *OTHERWISE for the condition.

FIMD=>

>

ARNANARY

EDIT ACTIOH DIAGRAH

Finizhed race

CASE

" =EHDCASE

F3=Exit FS5=User points
F9=Edit parameters

Hew comdi
! Undetermi

F15=0pen Functions

*FIELD
Finizhed race

EDIT ACTIOH - COHDITIOH

Title. :

I Hew comdi
Undetermi

11l Hew condition
Context_Field . A
Condition . . . ;. *0THERWISEN
R
: Comparison. . . _

¢ Context_Field .

F3i=Exit F7=Edit Compound Condition

Fr=Ferward FE&=Backward
F24=Hore keys

Fe=Cancel pending moves
F16=Toggle Change Date

Press Enter.
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Defining the Second Action

Because you typed F against the second action, CA 2E displays the Edit Action - Function
Name window. For the second action, you will specify the action to take when the first
condition is not true. The action is to return a value of zero in the Finished race function
field. You will again use the *MOVE built-in function.

Leave the Function file field blank and specify the *MOVE function.

EDIT ACTIOM DIAGRAH Edit MYMOL *FIELD

FIMD=> Finished race

___ » Finished race i EDIT A : EDIT ACTIDH - FUHCTION HAHE

== : : Function file :

_ . .=-CASE ¢ Title. @ Function. . . ! *HOVE

F_ . | Hew condi : . Comment . N |

| Undetermi @ Context

F_ . ! Hew condi : Conditi : F3=Exit

F_ . i 111 Undetermi : oR :

_ . "=EHDCASE : Compari :
== I I T o

F3i=Exit F7=Edit Compound Condition

F3sExit F5=sUser point: Fo6s=Cancel pending moves FT7=sForward FG=Backward
F9=Edit parameters F15=0pen Functions FLl6=Toggle Change Date F24=Hore keys

Press Enter to enter parameter details for the *MOVE function.

Type the details for the *MOVE parameters.

EDIT ACTIOH DIAGRAH Edit MYMOL *FIELD
FIMD= Finished race
___ » Finished race EDIT A EDIT ACTIOH - FUHCTIOH HAME
. EDIT ACTION - FUHCTIOH DETAILS
F__ : Function file :
F_ : Function. . . : =HOUVE
F_ obj
F I0E Parameter Use Typ Ctx Object Mame
. 0 s*Result PAR Finished tace
I sFactor 2 CoH B8

F3=Exit F9=Edit parameterz FlBA=Default parmns FlZ=Previous

F3=sExit F5=sUser points F6sCancel pending moves F7=Forward F8sBackward
FO=Edit parameters FL15=0pen Functions Fl6=Toggle Change Date F24=Hore keys

Press Enter to accept the parameters and return to the Action Diagram Editor.
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Complete Action Diagram

The completed action diagram should look like this.

EDIT ACTIOH DIAGRAH Edit MyMOL *FIELD

FIMD=x Finished race

__ » Finished race

== <<<

_ . =CASE €K

_ V=PAR.Entry Status iz Finizhed Ed

_ | PAR.Finizhed tace = COH.L {44
} =*OTHERNISE <K

| I ! PAR.Finished Tace = CON.*ZERD <<

_ ' “EHDCASE <4<

F3=Exit F5=User points F6=Cancel pending moves F?=Forvard F8=Backward
FO=zEdit parameters F15=0pen Functions F16=Toggle Change Date F24zHore keys

Press F13 to exit the action diagram for the Finished race function field.

Accept the default of Y to save the Finished race function field.

EXIT FUHCTIOH DEFIHITIOH Hy model

Twvpe choices, press Enter.

Changescreate function. . . . by Y=Yes, M=Mo
Function mame . . . . . . Finished race Mame
Access path name. . . _ . =*HsA Mame
File mame . . . . . . . . #*FIELD Mame
Function tvpe . . . . . . Deriwved function field

Print functiom. . . . . . .

Y=Yes, M=Mo

Return to editing . . . . _

1=

Y=es, M=Mo

FS=Refrezh F12=Cancel F15=0pen Functions
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Press Enter to return to the action diagram for the Edit Race and Entries function.

EDIT ACTIOH DIAGRAH Edit MYHOL Race
FIMD=> Edit Race and Entries
B > CALC: Subfile record function fields
- €<
. Finizhed race *FIELD {44

F3=Exit F5=User points F6=Cancel pending moves F7=Forward FB=Backward
F9zEdit parameters F15=0pen Functions F16=Toggle Change Date F24zHore keys
Function "Finished race" has been saved.

Press F13 to exit the action diagram for the Edit Race and Entries function.

Accept the default of Y to save the function definition.

EXIT FUHCTION DEFIHITIOH Hy model

Type choices, press Enter.

Change-create function. . . . a Y=Yes, M=Mo
Function name . _ . . . _ Edit Race and Entries Mame
Access path name. . . . _ Races and Entries Mame
File name . . _ _ . . . . Race Mame
Function type . . . . . . Edit transaction
Print function. . _ . - H Y=Yes, M=Mo
Return to editing . . - H Y=Yes, M=Mo
Submit generation . . - Y=Yes, M=Mo

Fo=Refresh Fl2=Cancel F1o=0pen Functions

Press Enter.
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Returning to the Device Design

You have now finished defining the Finished race function field. Return to the device
design to define the No. of finishers function field.

Type S against the Edit Race and Entries function.

EDIT FUHCTIOHS Hy model

File name. . . : Race EF3 15T LEVEL *=
Y Function Function type fAccess path

_ Change Race Change object Update index

_ Create Race Create object Update index

_ Delete Race Delete object Update index

_ Edit Race Edit file Retrieval index

S Edit Race and Entries Edit tranzaction Racez and Entries

0 select Race Select record Retrieval index

Hote...
SEL: Z-Details, P-Parms, F-Action diagram, S-Device design, H-Harr, O-Open,
T-Structure, A-Acces: path, U-Uszage, G/J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functions F17=Services
Function 'Edit Race and Entries” has been saved.

Press Enter.

Adding the Second Function Field

Add the second function field to the header format (subfile control). Position the cursor
on the field before the desired location for the function field, in this case Prize money,
and press F19.

File fllnction Selector Help

*PROGRAM *PISHHOD DD-MM-%Y HH: FMH: S5
Edit Race and Entries

Course code . . . 0o00000000000000000000000

Race date . . . . Mame .

Going conditions _ Distance . Prize money . [ |

Select items, then select an action.

Opt Entry Hotse Hotse Finithing Entry H'cap Fini

number code name position Status Tace

0000000000000000000000000 _ BEA
Jockew: 0000000000000000000000000

_ 0000000000000000000000000 _ [1:1.)
Jockey! 0000000000000000000000000

_ 0000000000000000000000000 _ [1:1)
Jockew: 0000000000000000000000000

_ Q000000000000000000000000 _ 5219
Jockew: 0000000000000000000000000

F3=Exit F5=Rezet Fo=0pen FlB=Actions
Design exceeds device gize limits for function Edit Race and Entries
1
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Specifying the Second Function Field

The required field already exists; as a result, you can type the name No. of finishers
directly. Alternatively you could type ? to obtain a selection list.

Type the function field name No. of Finishers.

EDIT DEVICE FUHCTION FIELD Hy model

.+ =« « . i Subfile control.

Format

Field name Ho. of finishersl ['? to zelect)

F3zExit F5=Parameters

Press Enter.
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Defining Parameters for the No. of finishers Function Field

The parameters for the No. of finishers function field are defaulted. The input
parameter is Finished race from the RCD (subfile record) context; the output parameter
is the No. of finishers function field itself in the CTL (subfile control) context. Recall that
you defined the No. of finishers function field with the SUM field usage.

This causes the values in the input parameter field (Finished race) for each detail record
to automatically be added together and the sum to be placed in the output parameter
(No. of finishers).

EDIT DEVICE FUHCTION FIELD Hy model

Format. . . _ _ . ! 5Subfile control.
Fiel : EDIT ACTION - FURCTION DETAILS 7 777777777 777777770ny
i Function file : *FIELD

Function. . . : Ho. of finiszhers
obj
I0E Parameter Usze Typ Ctx Object Mame
0 Ho. of finishers FLD CTL Heo. of finitzhers
I Finished race FLD RCD Finished Tace

t F3=Exit F9=Edit parameters Fl@=Default parms FlZ=Previous
i Some parameters have been defaulted. Press EHTER to accept

F3zExit F5=Parameters

Press Enter to accept the default parameters as shown.

The Added Function Field

The No. of Finishers field will be added to the subfile control format.

File fUnction Selector Help

*PROGRAM *PEMMOD DDAMHAYY HH: HM: S5
Edit Race and Entries

Course code . . _ 0000000000000000000000000

Race date . . . _ Hame .

Going conditions _ Distance . Prize money . [ | Mo, of

Select items, then select an action.

Opt Enmtry Horse Horse Finishing Entry H'cap Fini
number code name position Status Tace
0000000000000000000000000 _ 113
Jockey: 0000000000000000000000000
_ 0000000000000000000000000 _ 31
Jockey: 0000000000000000000000000
_ 0000000000000000000000000 _ 11
Jockey: 0000000000000000000000000
_ 0000000000000000000000000 _ 113
Jockey: 0000000000000000000000000

F3=Exit F5=Reszet F9=0pen FlB=Action=
Design exceeds device zize limits for function Edit Race and Entries
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Readjusting the Device Design

Adjust the device design so that all fields fit on the panel. Move the No. of finishers
function field to a new line and hide the Finished race function field so that it is not

displayed.

To do the latter, position the cursor on the field and press Enter. The Edit Screen Entry
Details panel displays. Change the I/O usage for the field to hidden (H).

Field name .
GEM name .

Label location .
Lines before .

Spaces before.
Column Headings.

I-0 Usage.

Check condition .
Allow zero . R

F3=Exit, no update

EDIT SCREEH EHTRY DETAILS

Left hand side text. :
Right hand zide text
Display RHE text .

Mazk input edit-cédé

Ff=Relations

Hy model

: Finished race Displaw length . . : 3
! ACHB

C (Above,Before,Column,blank]
2 Screen text. . .

Finished

race

Label spacing.

S E (M, L, F)

Finished race

Humber
_ PRHE spaces . . . _ Fill LHS text. ¥
1 H Edit codes Qutput. . ¢ 3 Input: 4
N
*HOHE

Field exit option.

I

Fli=Screen attributes

Press Enter.

The final device design should look like this:

File fUnction

*PROGRAM *PGHMOD
Course code

Race date . oo
Going conditions
Ma.

Select items,

Hotse
code

Opt Entry

number

Jockey
Jockey

Jockey

Jockey

F3=Exit FS=Reset

Selectar

_ Distance .
of finishers 666

then select an action.

OD-MM-Y HH: MM S5
Edit Race and Entries
0000000000000000000000000
Mame .
Prize money .

Hetse

name
O000000000000000000000000
0000000000000000000000000
O000000000000000000000000
O000000000000000000000000
0000000000000000000000000
O000000000000000000000000
0000000000000000000000000
O000000000000000000000000

Finishing
position

Entry
Status

H'cap

F9=0pen FlB=Actions

Press F3 to go to the Edit Function Devices panel.
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Exiting the Device Design

You have finished creating the function Edit Race and Entries and designed an
appropriate panel layout.

EDIT FUHCTIOH DEVICES Hy model
Function mame. . @ Edit Race and Entries Tywpe @ Edit transaction
Received by file : Race Acpth: Races and Entries
T Title
Screen title.. ... B Edit Race and Entries

SEL: Z-S5crsTpt design, H-Harrative, A-Animate
F3=Exit FS5=Action diagram F15=0pen Functions

Exit from the Edit Function Devices panel by pressing F3. The Exit Function Definition
panel displays.

Submitting the Function for Generation

In addition to saving changes to the function, you can use the Exit Function Definition
panel to submit the function and display file for generation by setting the Submit
generation field to V.

Accept the default of Y for Change/create function to save your changes and change the
Submit generation field to Y.

EXIT FUHCTIOH DEFIHITIOH Hy model

Twpe choices, press Enter.

Change~screate function. - . . ¥ V=Yes, H=Mo
Function name . . . _ . . Edit Race and Entries Mame
Access path name. . _ . . Races and Entries Mame
File name . . . . . . . . Race Mame
Function twpe . . . _ . . Edit transaction

Print function. _ - H W=Yesz, N=Mo
Return to editing . . H ¥=Yes, M=Mo
Submit generation . . & ¥=Yez, M=Mo

FS=Refresh FlZ2=Cancel F15=0pen Functions
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Press Enter.

You will be returned to the Edit Functions panel. Messages indicating that the function
has been saved and submitted for generation will appear at the bottom of the panel.

EDIT FUMCTIOHS Hy model
File name. . . : Race * 1ST LEVEL ==
? Function Function type Access path
Change Race Change object Update index
_ Create Race Create object Update index
_ Delete Race Delete object Update index
Edit Race Edit file Retrieval index
Edit Race and Entries Edit tramsaction Races and Entries
Select Race Select record Retrieval index

Horte...
SEL: Z-Details, P-Parms, F-Action diagram, S-Device design, H-Harrv, O-Open,
T-Structure, A-Access path, U-Usage, G/J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload F7=File details F9=Add functions Fl?=Services
Function "Edit Race and Entries’ has been saved. +

You have now created a program that allows the end user to update the two files, RACE
and RACE ENTRY, simultaneously.
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Exercises

Do the following exercises:

1. Submit the request for generation and compilation for the Races and Entries SPN
access path and the Edit Races and Entries function. You do this by selecting the
Submit model create request (YSBMMDLCRT) option from the Display Services
Menu (F17). For a program to compile successfully, all files and access paths used
by the program must have been generated and compiled first.

Note: Be sure to write down the implementation name for the Edit Races and
Entries function. You will need this name for testing the program using the CALL
command.

2. Call the Edit Races and Entries function and add a few races to the database and
some entries for each race. When you call the program, remember to specify the
null or blank parameter for the return code. For example,

call myaretr

Try pressing F4 on fields like Horse code and Jockey code to view a selection list of
available entries.

Note: CA 2E automatically provides this prompting capability for file-to-file
relations, such as, RACE ENTRY Refers to HORSE. When the end user types a ? or
user prompt (F4) for a key or foreign key field, by default CA 2E calls the related
Select record function, such as, Select Horse. A function used in this way is known
as a prompt function.

3. Call the Edit Horse program and test the link you defined between the Edit Horse
program and the Display Racing Results program. You should be able to select a
horse and display its racing history.

For example, the steps required to call Display Racing results for Faithful Dobbin
are:

a. Type / in Subfile selector for Faithful Dobbin.

b. Press F10 to access the action bar.

c. Type S to access the Selector Choice menu.

d. Type 1 beside the Display Racing Results action.

e. Press Enter.

Press F3 to return to the Edit Horse function.
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This chapter introduces the two functions used to produce reports. These are:
m  The Print File (PRTFIL) Function
m  The Print Object (PRTOBJ) Function

You will use these functions to define the two following reports:

m  Asimple report of all the horses recorded in the database.

m A more complex report showing all the horses in the database and for each horse, a
list of the races in which the horse competed.

This section contains the following topics:

Introduction to the Print File Function (see page 375)
Introduction to the Print Object Function (see page 397)

Introduction to the Print File Function

In this topic you will learn how to define a Print File function to produce a simple report
of all the horses recorded in the database.

New terms introduced

m  PRTFIL (Print File) function

m  CNT (count) function field

m  CUR (current report format) report context
m  NXT (next report format) report context

New displays introduced
m  Edit Report Design
m  Display Report Formats

m  Edit Report Format Details
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Objectives

You will be producing a report that lists all the horses recorded in your database. In
addition, the report will give the total number of horses recorded and the total value of
all the horses. The following steps are involved:

1.

Create a Print Horses function based on the HORSE file. The function will require
the creation of a RSQ (resequence) access path to retrieve records in Horse name

order.

Specify the Total horse value and Total number of horses function fields on the

report design.

Modify the layout of the report, as required.

Generate and compile the source for the access path and the report.

Test the implemented function.

Defining the Print File Function

Starting from the Edit Functions panel for the HORSE file, specify the Print Horses
function. A Print File (PRTFIL) function is defined the same way as other functions. Type
Print Horses for the Function name, PRTFIL for the Function type, and ? in the access
path field to view a list of existing access paths.

Press Enter.

EDIT FUHCTIDHS
File name. . . : Horse

Hy model

e 15T LEVEL ==

-2

Function
Change Horse
Create Horsze
Delete Horse
Edit Horse
Select Horze

Function tvpe
Change object
Create object
Delete object
Edit file

Select Tecord

Access path
Update index
Update index
Update index
Retrieval index
Retrieval index

Select Hares Select Tecord Hates
Select Stallioens Select Tecord Stallions
Print Hotses PRIFIL i |

SEL: Z-Details, P-Parms,

F9=Add functions

Hore...

F-Action diagram, 5-Device design, H-Harr, O-Open,
T-Structure, A-Access path, U-Usage, G/J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit FS5=Reload F7=File details

Fl7=Services

path.

The Edit File Details panel displays as a result of entering ? for the Access

376 Tutorial




Introduction to the Print File Function

Specifying a New Access Path

Use the Edit File Details panel for the HORSE file to create a new access path that will
cause the report to print horse details in alphabetical order by Horse name, rather than
in Horse code order. To achieve this, specify a new access path of type RSQ called Horse

name order.

Type RSQ for the access path type, Horse name order for the Access path name, and Z
to zoom into the access path.

EDIT

Typ
PHY
uPn
RTV
RTV
RTV
RSO

H-Hold-Release,
F3=Exit F5=Reload F8=Change name

FILE DETAIL

File name . . . . .
Attribute . oL
Documentation sequence.
GEM format prefix .
Aszimilated phwsical. R
Record not found message.
Record exists meszage .

Access path
Phyzical file
Update index
Hares

Retrieval index
Stallions

Horse name ovaerll

Hy

: Horsge
: REF Field reference file.

model

Source library.

i Horse
! Horze

Source mbr Key

HYAEREP

HYAERELB
HYAERELZ2
HYAEREL1
HYAEREL3

T-Trim,

V-Virtualize,
FLT=Services

HOHE

UHIAUE
UHIAUE
UHIAUE
UHIAUE

U-Usage,

. AE Distributed .

HF  Msgid.
EX M=sgid.

Index

THHED
IHHED
THHED
IHHED

! HYGEH
ROV, N

aptions

DYHELT
DYHSLT

SEL: x-Select, Z-Details, G-J-Genetate, E-STRSEU, D-Delete. O-Override, L-Lock
F=Func refs., H-Harrative

FZB=Harrative

i USRBAAY
. USReAa3

*HOHE

Auto add
ATR OHLY
ATR OHLY
ATR OHLY
ATR OHLY
ATR OHLY

Press Enter.
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Adding Virtual Entries to the Access Path

Remember that virtual entries are not automatically added to an access path. As a
result, you need to add the Dam name, Dam Date of birth, Sire name, and Sire Date of
birth virtual fields explicitly so they will appear on the report you are designing.

Type V against the access path format.

EDIT ACCESS PATH DETAILS Hy model

File mame . . . _ . . . _ : Horse Attribute . : REF

Access path name. . . . . ! Horse name order Twpe. . . . : R3O

Unique or duplicate order : F (U-Unique,F-FIFO,L-LIFO,C-FCFO,' '-Undefined)

Index maintenance option : I (I-IMMED, D-DLY, R-REELDI

Alternate collating table

Allow selectsomit . . . . ¢ _ (5-5tatic, D-Dwnamic, ' '-Monel

Generation mode . . . ¢ H (M-MDWYAL, D-DDS, S-S0L, H-UNX)

Source member name . . : HYAERFL 4

Source member text . . @ Horse HoTse name oTder
Farmat GEM  Format text Azzociated

* Seg name pfx [(Based on filel Retrieval access path

v 1 YAEREAG RAE Hotze Retrieval index

SEL: Z-Entriez, R-Relationg, S5-5electsomit, A-Assoc.acps, T-Triw, V-Virtualize
F3=Exit F&8=Rename F20=Harrative

Press Enter to display the Virtualize Access Path panel.

VIRTUALIZE ACCESS PATH Hy model

File name . . . . . . i Horse Attribute. : REF

Access path . . . . . : Horsze mame ovder Twpe . . . : RSO
Field Twpe Ocrt Et keg GEM name Length Renamed
Dam name TXT REF v AFTX 25 ¥
Dam Date of birtth DOT# REF v ADDZ 18 ¥
Sire name TXT REF v AGTX 25 Y
Sire Date of birth OT# REF v REDZ 18 ¥

F3=sExit, mo update EHTER=Yalidate

Press Enter twice to validate and confirm the virtual entries displayed. Notice the
message at the bottom of the Edit Access Path Details panel.
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Edit Access Path Details
You used the Edit Access Path Details panel earlier in this tutorial to specify a RSQ access
path. You will use the same process here to specify a new key order on the access path

format.

Type Z against the access path format.

EDIT ACCESS PATH DETAILS Hy model
File mame . . . . . . . . | Horse Arcribute . . REF
Apccess path name. . . . . ! Horse nase arder Twee. . . . ¢ RSO
Unigue or duplicate order : _ [(U=Unique F=FIFO,L=LIFO,C=FCFO." '=Undefined)
Index maintenance option I (I-TMMED, D-DLY, R-REELD)
Flternate collating table
Allow selectsomit . . . . | _ (S<3tatic. D-Dvnamic, ' '-Honel
Generation mode . . . ¢ W (M-MOLYAL. D-DDS, S-S0L, R-URX]
Source member name . . @ HYREREL4
SouTce member text . . i Horse Horse name oTder
Format GEM Format textc Assoclated
T Eeq name pfu  (Bazed on filel Fetrieval sccest path
2 1 MEREAG RE Horse Retrieval indewx
SEL: Z-Entries, R-Relations, S-Selectsomit, A-Assoc.acps, T=Trim, V=Virvtualize
FizExit FO=Renawe FZB=HarTative
Forwat "Horze' of 'Horze nawe ovder' opdated with all virtwals,

Press Enter

Specifying Access Path Details

On the Edit Access Path Format Entries panel, specify the new key order for the RSQ
access path. The initial key order default is the same as for the default Retrieval index
access path.
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The New Key Order

Specify an alternative key order. For this type of access path, you can choose any field
except a virtual field as a key field. Use Horse name as the key.

In the Key no. column, clear the 1 next to Horse code and type 1 against Horse name.

EDIT ACCESS PATH FORMAT EHTRIES Hy Wodel
File name . . . . . . . . . Horsze Attribute . REF
Access path name. . . . . ! Horse name order Tvpe. . . . ! RSO
Format text . . . . . . . : Horse
Baged on. . . . . . . . . ! Horse Format Mo . 1

GEM Key Altcol Fef

7 Field Mame Tvpe no. Dsc seq cnt
_ Horge code CDE ADCD K _ 1
~ Horse name TXT ADTX A [ | 1
_ Horgze gender 5TS ADST A - 1
_ Horse wvalue VAL ABVA A o 1
~ Date of birtth OT# ACDZ A - 1
_ Dam Horse code CDE REF AFCD A o 1
_ Dam name TxT REF AFTX b 1
_ Dam Date of birth DT# REF ADDZ L 1
_ Sire Horze code CDE REF AGCD A _ _ 1
_ Sire name T<T REF AGTX w 1

Sire Date of bitth DOT# REF REDZ b 1

SEL: Z=Field details, L=Locks.
F3=Exit F7=Relations

Press Enter. Press F3 twice to exit.

Generating and Compiling the New Access Path

At the Edit File Details panel, request batch generation and compilation for the newly
defined access path using the J option.

Type J next to the Horse name order RSQ access path.

EDIT FILE DETAIL: Hy model

File name . . . . . . . . : Horse
Attribute - . . . . . . . i REF Field reference file. : =HOHE
Documentation sequence. . Source library. . . . ! HYGEH
GEM format prefix . - . . AE Distributed . _ . . . i+ H [¥Y,M]
Azzimilated physical. R
Fecord not found message. . Hotse HF rMsgid. : USROGa?
Record exists message . . @ Horse EX Msgid. : USROBBS

? Typ Access path Source mbr Key Index options Auto add
_ PHY Physical file HYAEREP HOHE ATR DHLY
_ UPD Update index HYAERELB  UHIGUE IHHED ATR DHLY
_ RTY Hares MYAEREL2  UHIGUE IWMED DYHSLT ATR DHLY
_ RTY Retrieval index HYAERELL  UHIGUE IHHED ATR DHLY
_ RTVY Stallions HYAEREL 3 UHIOUE IHHED DYHSLT ATR OHLY
i RS0 Horze name otder HYAEREL4  UHDEFH IHHED ATR DHLY

SEL: X-Select, Z-Details, GsJ-Generate, E-STRSEU, D-Delete, O-Override, L-Lock
H=Hold-sRelease, T=Trim, V=Uirtwalize, U=Usage, F=Func vefs., H=Harrative
F3=Exit F5=Reload F8=Change name F17=Services F20=Harrative

Press Enter to request generation.
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Selecting the Access Path

Now that you have created the required access path, select it for use with the Print
Horses function.

Type X to select the Horse name order access path.

EDIT FILE DETAILS Hy model

File mame . . . _ . _ . _ ! Horse

Attribote o . . O . . . _ ! REF Field reference file. : =HOHE

Documentation sequence. . Soutce library. . . . . HYGEH

GEM format prefix . . . _ ! AE Diztributed . tHOIYLM)

fAssimilated physical. . _

Record not found messzage. : Horse HF rM=gid. : USRBB8T

Record exists messagqe . . ¢ Hotrse EX M=gid. @ USRBOOE

T Tvp Access path Soutce mbr Key Index options Auto add

_ PHY Physzical file HYAEREP HOHE ATR OHLY

_ UPD Update index HYAERELG UHIOGUE IHHED ATR OHLY

_ RTVY Hares HYAEREL2 UHIGUE IHHED DYHSLT ATR OHLY

_ RTY Retrieval index HYAEREL1 UHIGUE IHHED ATR OHLY

_ RTY Stallions HYAEREL3 UHIGUE IHHED DYHSLT ATR OHLY

i R50 Horvse name oTder HYAEREL4 UHDEFH IHHED ATR OHLY

SEL: X-Select, Z-Details, GeJ-Generate, E-STRSEU, D-Delete, O-Overvide, L-Leck
H-Hold~Release, T-Trim, V-Virtualize, U-Uzage, F-Func tefg., H=Harrative

F3=Exit F5=Reload F8=Change name F17=Services F2ZBzHarrative

Source generation request for HYAEREL4 accepted.

Press Enter.

The Report Design

After you select the access path, CA 2E creates the Print Horses function and returns to
the Edit Functions panel. From here you can display the report layout. To do so, type S
against the function.

EDIT FUHCTIOHS Hy wodel

File name. . . : Horze *w 15T LEVEL ==

Y Function Function twvpe fccess path

_ Change Horse Change object Update index

_ Create Horsze Create object Update index

_ Delete Horse Delete object Update index
Edit Hotse Edit file Retrieval index
Print Horses Print file Horse name orader
Select Horse Select record Retrieval index
Select Hares Select Tecord Hares
Select Stallions Select Tecord Stallions

[T R I I ]|

Hore...
SEL: Z=Details, P=Parmsz, F=Action diagram, S=Device design, H=Harr, O=Open,
T-Structure, A-Access path, U-Usage, Go/J-Generate, D-Delete. C-Copy, L-Lock.
F3zExit F5=Reload FT=File details F9=Add functions Fli=Services

Press Enter.
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The Default Report Layout

Initially, the report layout will look like the one shown here.

“0000000000000000000000000000000000000000 Print Horses

Horge name 0000000000000000000000000

Horze Horse Horse value Date of Dam Horse Dam name Da

code gender birth code of
0oooo0 o BEEEEE666. 66CR 00000000 000000 O000000000000000000000000 00
oooooo o BE66666660 . 66CR 00000000 000000 O000000000000000000000000 Qo
0oooo0 o BEEBRE6666. BECR 00000000 000000 O000000000000000000000000 00

Horse name 000000000000000000000C000
Final totals

#*% EMD OF REPORT =%

Desziqn exceeds device size limits

The default layout is made up of the following formats:

The page header format at the top contains a title (Print Horses) plus information such
as the date and page number. The header format is repeated on each page of the
printed report. An End of report format is placed at the end of the report design.

A heading format and corresponding total format is provided for each Level break. For
example, for each key of the based-on access path there is a heading and total format. If
the access path has a unique key, the number of level breaks is one less than the
number of keys. In this case, the access path does not have a unique key. Since there is
one key level, one heading format is provided that, by default, has Horse name as an
output field.

The detail format contains the subfile records from the based-on access path. It is
shown on the Print Horses report layout between the Horse name heading and Horse
name total formats. All the fields from the access path are available in this format. The
key field (Horse name) is hidden by default because it already appears on the heading
format.

You can modify the report layout the same way you modified the device designs of the
earlier functions. The editors for the report layout and the panel design are very similar.
However, a report is by default 132 characters across and extends vertically past the
bottom of the panel. You can press the Roll Up key to roll the panel by half a panel at a
time.
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Displaying the Report Formats

The report formats are shown on the Display Report Formats panel. To access this
panel, press F17 from the device design (report layout).

DISPLAY REPORT FORHATS Hy model

Y Format Twvpe Hide Start Space HMew Owfluw Function
fmt Line before page print indent

B Standard report header HDR 1

_ Top of Page ToOP 1

_ First Page Format 1PG 1

_ Horsze name 1HD 1

_ Detail line. RCD 1

_ Hors=e name 2TL 1

_ Final totals 2TL 1

_ End of Tepott FTR 1

SEL: Z2-Details, H-Hide, I-Indent, "-"-Drop, "+'-Reinstate format.
FI=Exit

m  The Top of page format (TOP) enables you to define fields to be printed at the top
of each page in addition to the Standard report header (HDR). This format is empty
by default.

m  The First page format (1PG) can be used to add title information to the beginning of
the report. This format is empty by default.

m  The Level-heading format (1HD) contains fields appropriate to the key level; in this
case, Horse name. By default, this format prints before the first detail within a level
break.

m  The Detail line format (RCD) contains the records from the access path on which the
Print File function is based. By default, this format is printed for every record read.
This format cannot be dropped, only hidden.

m  The Level total format (2TL) contains fields appropriate to the key level. By default,
this format is printed after the last detail record or subtotal within a level break.

m  The Final total format (ZTL) contains totals of all previous total levels. By default,
this format contains only the constant Final totals; you can add your own function
fields to provide totals.
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Dropping Formats from a Report Design
In this step you will remove the Horse name heading and total formats. To remove a
format, you can either hide it or drop it completely. If you hide a format it will still be

logically present. In this example, you will drop both formats completely.

Type ‘-’ against the two Horse name formats.

DISPLAY REPORT FORHATS Hy model

* Format Twpe Hide Start Space HMew Owflu Function
fmt. Line before page print indent

_ Standard report header HOR 1

_ Top of Page TOP 1

_ First Page Format 1PG 1

= Horsze name 1HD 1

_ Detail line. RCD 1

= Horse name 2TL 1

_ Final totals ZTL 1

_ End of report FTR 1

SEL: Z=Details, H=Hide, I=Indent, "='=0Drop, ‘+"'=Reinstate format.
F3=Exit

Press Enter. Notice the D in the Hide fmt column for the two formats you dropped.

Adding Function Fields

In this step, you will add two function fields to the Final totals format (ZTL).

Type Z against Final totals format.

DISPLAY REPORT FORHATS Hy model

¥ Format Type Hide Start Space Mew Owflw Function
fmt Line before page print indent

_ Standard veport header HDR 1

_ Top of Page TOP 1

_ First Page Format 1PG 1

_ Horsze name 1HD ] 1

_ Detail line. RCD 1

_ Haorse name ZTL o 1

2 Final totals ZTL 1

_ End of Teport FTR 1

SEL: Z-Details, H=-Hide, I-Indent., °‘="=Drop, "+'=-Reinstate format.

F3=Exit
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Press Enter to display the Edit Report Format Details screen for the Final totals format.

EDIT REPORT FORHAT DETAILS Hy model

Relative . : Absolute .

Format . ... . Final totals Twpe: 2TL
Skip to new page . . . . . . . _ : _ Print on forms owverflow. . . . _ : _
Elank lines before fmt . . . . . _1 or Fixed start line no . . . . . & __

Indentation twpe .

SEL: 2-Details, A,B,C,D-Text position, I,0.H.'-"-Field usage.
F3=Exit F7=Fmt rel FlB=S5equence F19=Add function field F23=fAdd constant

Press F19 to add a function field to this format using the Edit Device Function Fields
panel.

Displaying Existing Function Fields

To display existing function fields, type ? for Function field.

EDIT DEVICE FUHCTIOH FIELD Hy model
Format. . . . . _ : Fimal totals
Field name il | ['? to zelect)

F3=Exit FS=Parameters
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Press Enter.

All fields defined in your model are displayed, including the two function fields you
defined for the Edit Race and Entries function (EDTTRN).

DISPLAY FIELDS Hy model
(#ZERO) [ #BLAMNK)
? Eield name Tvpe EEF Length Field name Field usage
_ Coursze code CDE 6 ABCD CDE
_ Course name T=T 25 ABTX ATR
_ Dam Date of birth DT# REF 18 ADD2 ATR
_ Dam Horse code CDE REF 6 AFCD CDE
_ Dam name TT REF 25 AFTX ATR
_  Date of birth DTH# 18 ACD2Z ATR
_ Distance ary 5.8 ARAT ATR
_ Entry number CDE 6 ACCD CDE
_ Entry Status 5T 1 ACST ATR
_ Finiszhed Tace HEBR 3.8 ACHB DRY
_ Finizhing position HBR 5.8 ABHB ATR
_ Going conditions 3T5 1 ABST ATR
_ Handicap ary 5.8 ABAT ATR

SEL: P-Parameters, H-Harrative
X=5elect.
F3=Exit FS5=Reload Flo=Define field

To define two new function fields, press F10.
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Defining New Function Fields

The first new function field, Total horse value, will provide a total of all the Horse value
fields on the detail format. A function field of type SUM is used for this purpose. Recall
that you used a function field of this type previously to calculate the Total Number of
finishers in a race.

The second new function field, Total number of horses, will calculate the total number
of horses recorded. It will count the number of occurrences of Horse code field on the
detail format. A function field of type CNT can be used for this purpose.

There are two ways to define a function field:

®m  As a REF field based on the field you wish to sum or count

m  As anew field with input parameter(s) specified separately.

You will use the REF field method to define the Total horse value function field.
However, you cannot use this method for the Total number of horses function field

since the CNT field must be numeric and the field you are counting is alphanumeric
(CDE).

Define the Total horse value and Total number of horses function fields.

DEFIHE OBJECTS Hy model

Object Object Object Referenced Field Edit
type name attr field uzage field
FLD Total herse value REF Horze value SUH
FLD Total number of horses HER CHT
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD

F3=Exit

Press Enter.
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Specifying Function Parameters

When you pressed Enter, the two new function fields were created. Press Roll Up twice

to view the two new function fields.

The Total horse value function field is now fully defined. However, you must still specify
the field used to arrive at the Total number of horses function. Type P next to this
function field as shown to specify its parameters.

DISPLAY FIELD3

¥ Field name Tvpe
_ Sire Horze code CDE
_ Sire name T=T
_ Total horse value vaL
P Total number of horses HBR

SEL: P-Parameters, H-Harrative
x-Select.

REF

REF
REF
REF

F3=Exit F5=Reload FlB=Define field

Hy model

(#ZERD) [ #BLAMK)
Length Field name Field usage

6 AGCD CDE
25 AGTX ATR
11.2 ACVA SUH

5.8 AEHB CHT

Press Enter.
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The Default Parameters

As mentioned previously, the function field itself is the output parameter. In this step,
you need to specify an input parameter, which is the field to be counted. In this case,
the Horse code field is the input parameter.

You can specify function parameters in two different ways. These can either be
individual fields or an access path from which you select individual fields. In this
example, you will specify the parameter as an individual field.

Type the parameter details.

EDIT FUHCTIOH PARAME TERS Hy model
Function name. . : Total number of horses Twpe ¢ Count function field
Received by file : »FIELD ACcpth
Passed
7 Files*FIELD Access path-Field Aasg Seq
_ *FIELD Total number of horses FLD
_ #FIELD Horse code o B
|
Yalues
FLD: One parameter per field
RCO: One parameter for all fields
KEY: One parameter for kew fields only
SEL: Z2-Details (field selection).
F3=Exit F5=Reload

Press Enter.

The parameter usage defaults to input. You can check this for yourself by typing Z
against Horse code on the Edit Function Parameters panel.

Press F3 to exit.

Chapter 8: Report Functions 389



Introduction to the Print File Function

Selecting the Function Fields

You have finished defining the two new function fields. You must now select them to
appear on the Final totals format.

Type X against Total Horse value.

DISPLAY FIELDS Hy model
[*ZERO) [ *ELANK)
7 Field name Type FREF Length Field name Field uszage
_  5irte Horse code CDE REF 6 AGCD CDE
_ Sire name T=T REF 25 AGTX ATR
X Total horse value AL REF 11.Z2 AacYa SuUn
_ Total number of horses HER 5.8 AEHB CHT

SEL: P-Parameters, H=-Harrative
X=Select.
F3=Exit F5=Reload Fla=Define field

Press Enter.
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Confirming the Function Details

The Edit Action - Function Details window will prompt you to confirm details of the
function parameters. This panel shows the contexts from which the values of the
parameters will be taken: NXT (next report format) and CUR (current report format).

The values for the Horse value parameter are taken from the CUR context. This context
corresponds to the format upon which the processing of the function field takes place
(the Detail line format). The NXT context corresponds to the format that follows the
Detail line. In this case, the NXT context is the Final totals format.

DISPLAY FIELDS Hy model
[#ZERD] [ *BLAMK)
N
_ ¢ EDIT ACTIOH - FUHCTIOHN DETAILS
_ 5 : Function file : «FIELD
_ 5 ! Function. ! Total horze value
. Obgj
_ T : IOB Parameter Uge Typ Cty Object Mame
: 0 Total horse value FLD HXT Total horse value
I Horse value FLD BUR Horse value
! F3=Ewxit F9=Edit parameters FlB=Default parms FlZ2=Previous
i Some parameters have been defaulted. Press EHTER to accept
0 |
X=5elect.
F3zExit F5=Reload Fla=Define field

Press Enter to confirm the parameters. Press F13 to return to the report device design.

Adding the Total Number of Horses Function Field

The Total horse value function field is now present on the Final totals format. To add the
other function field, position the cursor on the Final totals format.

*¥ EMD OF REPORT %=

Design exceeds device size limits

OO00000000000000000000000000000000000000 Print Horses

Horse Horse Horse walue Date of Dam Horse Dam name Da
code gender birth code of
Qooood o GoGo60666 . 66CR 00000000 000000 0000000000000000000000000 00
oooooo 0 GEEREEEEE6. E6CR 00000000 000000 0000000000000000000000000 00
0oooaa o GhG666666. 66CR 00000000 000000 0000000000000000000000000 00

Final totall Total horse valus G56666666.66CH
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Press F19 to add the Total number of horses function field.

Type Total Number of horses in the Field name field.

EDIT DEVICE FUHCTIONH FIELD Hy model
Format. . _ . . . : Finmal totals
Field name . . . : Total number of horsesll (' to selectl

F3=Exit FS=Parameters

Press Enter.

Confirming the Parameters

CA 2E automatically provides defaults for the parameters and contexts. In this case you
need only accept them.

EDIT DEVICE FUHNCTIOH FIELD Hy model

Format. . . . . . i Final totals
Fiel : EDIT ACTION - FUNCTION DETAILS 7777777777770
¢ Function file : *FIELD

Function. . . ¢ Total number of horses
abj
IOE Parameter Use Typ Ctx Object Mame
0 Total number of horses FLD HXT Total number of horses
I Horse code FLO BUR HoTse code

i F3=Exit F9=Edit parameters FlB=Default parms FlZ=Previous
: Some parameters have been defaulted. Press EHTER to accept

F3=Exit FS5=Parameters

Press Enter to accept the parameters and return to the report device design.
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Exercise

Both function fields are now present on the Edit Report Format Details panel of the Final
totals format. Check this yourself by pressing F17 from the report device design and
typing Z against the Final totals format on the Display Report Formats panel. Press F13
to return to the report device design.

The Report Design with Function Fields

The report layout should now look like the one below, with the function fields displayed
on the Final totals format. The words Final totals are a constant and can be removed.

Completing the Report

In this step, to make the report easier to read, you will specify a blank line between
records and hide the Horse code, Dam code, and Sire code fields. In addition, you will
change the Horse name field from hidden to output. By default, the Horse name field is
hidden because it was originally present on the Horse name header format. Since the
Horse name header format has been dropped, it now makes sense to have the Horse
name appear on the Detail line format.

Place the cursor on the Horse code field.

O000000000000000000000000000000000000000 Print Horses

Horse Horse Horse value Date of Dam Horse Dam name Da
code gender birth code of
anoood o GEE666666 . 66CR 00000000 Q00000 0000000000000000000000000 00
anoooo 0 BEEGREEEEE . EECR 00000000 000000 0000000000000000000000000 00
oooooa o GEEGEGAEG . E6CR 00000000 000000 0000000000000000000000000 00

Final totals Total number of horses 66666 Total horse walue 666666666 66CR

#% END OF REPORT ==

Dezign exceeds device size liwmits
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Press F5.

Type the options as shown; namely, type Y for Blank line between records, type O
against Horse name, and type H against Horse code, Dam Horse code, and Sire Horse
code to hide these fields on the report.

EDIT REPORT FORHAT DETAILS Hy model

Format . . . . . . . . . i Detail line, Type: RCD

Skip to new page . . . . . . . . & _ Print on forms overflow. . _ . . _
Elank lines before fmt . . . . . : _1 or Fixed ztart line no . . . _
Indentation tvpe . . . . . . . . : R Relative . : _ 3 Abzolute . _
Elank line= after column headings: _1 Elank line between records . Y
T Field Func Typ Usg Ovr Length GEM name Etp FREgd LL
H Horze code DTA CDE 0 O 6 ADCD A C
0 Horze name DTa TXT 0O H 25 ADTX K ¥ C
_ Horze gender OTA S5T5 0 1] 1 ADST A C
_ Horse value OTa YaL 0O 1] 11.2 ABM™ n C
_ Date of birth DTaA DT# 0 O 6.8 ACD2 A C
H Dam Horge code DTA REF 0O 1] [ AFCD A C
_ Dam name DTA REF DO D 25 AFTX v C
_ Dam Date of birth DTA REF O 1] 6.8 ADDZ w C
H Sire Horse code OTA REF 0O 1] [ AGCD A C
_ Sire name DTA REF 0 O 25 AGTX® v cC +

SEL: Z2-Details, A,.B,C,D-Text position, I.O0,H,"-"-Field uszage.
F3=Exit F7=Fmt tel FlO=5equence F19=Add function field F23=Add constant

Press Enter. Note the changes in the Ovr column as a result of your entries. Press F3 to
return to the device design.

The Modified Report Device Design

The report device design should now look like the one shown below. Since you have
hidden some fields on the Detail format, the design no longer exceeds the 132 character
size limit.

0000000000000000000000000000000000000000 Frint Horses

Horse name Horse Horse walue Date of Dam name
gender birth

0000000000000000000000000 0 BEEGG6E66_GEACR OOO0OO0O0 OO000000000000000000
0000000000000000000000000 O BEEGGE66E6 . G6CR 00000000 QO000000000000000000
0000000000000000000300300 O BEEG66666 . 66CR 00000000 Q000000000000000000
Final totals Total number of horses 66666 Total horse value 666665666 GECR
wx END OF REPORT =%
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The Completed Report Layout

Update the report device design by moving fields and changing labels and label spacing

until the design meets your needs. Here’s an example.

O000000000000000000000000000000000000000 Print Horses

Horse MAF Value I of B
0000000000000000000000000 0 666666666, 66CE 00000000
Dam:  0000000000000000000000000

Sire: 0000000000000000000000000

66660066, 6ECE 00000000
Dam:  0000000000000000000000000
Sire: 0000000000000000000000000

0000000000000000000000000 0

BAAAE666G . GGCR 00000000

[ulu[u]nln/n]u[n]
[nlulu/nlu/u]u]u]

[ulu[u/nluln]u]n]
00a00a00

0000000000000000000000000 0
Da
=1

Final totals
Total number of horses
Total horse value .

#» EMD OF REPORT =

Qooooaao
ooooooao

0000000000000000000000000
0000000000000000000000000

m:i
Te:

BEGGE
GEGGE6E66 . 6E6CR

Note that to produce this design you will need to drop the Top of Page format (TOP) and

the First Page Format (1PG) using the method
formats previously; hint, press F17.

you used to drop the 1HD and 2TL

When you have finished the report layout, press F3 to exit the device design.

EDIT FUHCTIOH DEVICES

Print Horses
Horze

Function name. .
Received by file

7 Title

Report title. _ B Print Horses

Hy model

Type ¢ Print file
Acpth: Hotze name orvder

SEL: Z-Scrsrpt design, H-Harrative,

F3=Exit FS=Action diagram

F15=0pen Functions

fA=-fAnimate
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Press F3.

EXIT FUHCTIOH DEFIHITIDH Hy model

Twpe choices, press Enter.

Change~screate function. . . . by | Y=Yes, H=Mo
Function mame . . . . . . Print Horszes Mame
Access path name. . _ . . Horse name ovder Mame
File name . . . . . . . . Horze Mame
Function type . . . . . . Print file
Print function. . . . . . . . H Y=Ves, M=Mo
Return to editing . . . . . . H Y=Yes, M=MNo
Submit generation . . . . . . H Y=Yes, M=MoO

FS=Refrezh F12=Cancel F15=0pen Functions

Saving the Report Device Design

Save the changes by accepting the defaults and pressing Enter.

Generating and Compiling the Function

You have now finished specifying the Print Horses function. Type J next to this function
on the Edit Functions panel and press Enter to request batch generation of the Print File
and program that will implement the function.

Finally, compile the generated source for the function and the access path. Press F17 to
access the Display Services Menu and select the Submit model create request
(YSBMMDLCRT) option. Be sure to note the implementation name (member) of the
Print Horses function so you can call it in the next step.
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Running Your Program

When the Print Horses function has successfully compiled, try it out by calling the
program from a command line. For example,

“r

call myaspfr

Following is an example of the resulting report showing data you entered earlier using
the Edit Horse program.

Your company name here Print Horses
Horse MF Value DofB
Bonfire M 5000.00 2/01/83
Dam:
Sire:
Faithful Dobbin F 3500.00 5/31/86
Dam:
Sire:
Pegasus M 3000.00 6/23/92
Dam: Faithful Dobbin 5/31/86
Sire: Bonfire 2/01/88
Final totals
Total number of horses : 3
Total horse value. . . : 11500.00
** END OF REPORT **

Use the i OS Work with Spooled Files (WRKSPLF) command to view or print your report.

Introduction to the Print Object Function

You will learn how to embed a Print Object function into the existing Print File function
to produce a more detailed report.

New terms introduced

m  PRTOBIJ (Print Object) function

m  QRY (Query) access path

New displays introduced

m  Edit Device Structure
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Objectives

At this point, you have created a function to print a list of all the horses stored in the
database. A more useful report might also list the races for which each horse has been
entered. To produce such a report, you need to combine records from the RACE ENTRY
file with the existing Print Horses function. You can achieve this using a Print Object
function. Use the following steps to do this.

1. Specify a Print Object function based on the RACE ENTRY file.
2. Define a Query access path to be used with the RACE ENTRY file.

3. Combine the Print Object function with the Print File function and specify the
parameters to be passed between them.

4. Generate and compile the new Print Horses function.

5. Test the program.

Defining the Print Object Function

To define a Print Object function, start from the Edit Database Relations panel and go to
the Edit Functions panel on the RACE ENTRY file.

Type F against RACE ENTRY.

EDIT DATABASE RELATIOHS Hy model
=» _ Racex Rel 1v1: _
¥ Typ Object Relation Seq Twp Referenced object
__ FIL Race Owned by ___ FIL Course
__ FIL Race nown by __ FLD Race date
__ FIL Race nown by ___ FLD Race time
__FIL Race Hasg __ FLD Race name
__ FIL Race Has __ FLD Going conditions
__FIL Race Has ___ FLD Distance
__ FIL Race Has _ FLDN Prize money
F_ FIL Race Entry Owned by ___ FIL Race
_ FIL Race Entry Known by _ FLD EmtTY number
__ FIL Race Entry Refers to _ FIL Horze
__ FIL Race Entry Refers to _ FIL Jockey
__ FIL Race Entry Has ___ FLD Finishing position
_ FIL Race Entry Has _ FLD Handicap
_ FIL Race Entry Has __ FLD EmtTy Status
Bottom
Z2in)=Details F=Functions Efnl=Entries Sinl=5elect F23=Hote options
F3=Exit F5=Reload Fo=Hide Show F?=Fields F9=fidd-Change F24=Hote keys

Press Enter.
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Adding a Print Race Entries Function

Specify the Print Object function by typing Print Race Entries for the function name,
PRTOBI for the function type, and ? to display the available access paths.

EDIT FUHCTIOHS Hy model
File name. . . ! Race Entry * 15T LEVEL =
? Function Function type Access path
Change Race Entry Change object Update index
Create Race Entry Create object Update index
Delete Race Entry Delete object Update index
Display Racing results Dizplay file Races for a Horse
Print Race Entries PRTOBJ i

Hote...
SEL: Z-Details, P-Parms, F-Action diagram, S-Device design, H-Harr, O-Open,
T=S5tructure, A=fAccess path, U=Usage, GrJ=Generate, D=Delete. C=Copy. L=Lock.
F3=Exit FS5=Reload F7=File details F9=Add functiong Fl?=Services

Press Enter to display the Edit File Details panel.
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Specifying a Query Access Path

The Edit File Details panel shows the existing access paths for the RACE ENTRY file. You
will create a new access path for the Print Race Entries function.

To produce the desired report, the records in the RACE ENTRY file need to be processed
in order by Horse name. To do this, you need to create an access path keyed on the
Horse name field; however, Horse name is a virtual field on the RACE ENTRY file. In
order to use a virtual field as a key, you need to create a query (QRY) access path. In
addition, since virtual entries are not automatically included on an access path, you
need to add them explicitly.

Specify a QRY access path named Entries by Horse name and type V against it.

EDIT FILE DETAIL Hy wWodel

File name . . . . . . . . : Race Entry

Attribute . . . . . . . . 0 CPT Field reference file. : *HOHE
Documentation sequence. . Source library. . . _ : HYGEH

GEM format prefix . . . . : AD Distributed . . . . . : H [¥.MH)
fAssimilated phwsical. R

Fecord not found meszage. @ Race Entry HF Msgid. : USRB885
Fecord exists message . . : Race Entry EX Msgid. : USRODBG

Y Tvp Access path Soutce mbr Key Index options Auto add
_ PHY Physical file HYADCPP HOHE ATR OHLY
_ UPD Update index HYADCPLE  UHIGQUE IHHED ATR OHLY
_ RTV Retrieval index HYADCPL1 UHIGUE IHHED ATR OHLY
_ RS0 Races for a Horse HYADCPL2  FIFOD IHHED ATR OHLY
U ORY Entries by Horse namell

SEL: ¥-Select, Z-Details, G/J-Generate, E-STRSEU, D-Delete, O-Overtide, L-Lock
H-Hold-Releaze, T-Trim, V-Virtuwalize, U-Usage, F-Func tefs., H-Harrative
F3=Exit F3=Reload F3=Change name F1l7=Services FZB=Harrative

Press Enter to view the virtual entries that are available for inclusion on the access path;
namely, Horse name and Jockey name.

VIRTUALIZE ACCESS PATH Hy model

File name . . . . . . i Race Entry Attribute.  CPT

Acoccess path - . . - . ¢ Emtries by Horze name Tvpe . . . : ORY
Field Tvpe Ocr Et ksgq GEM name Length Renamed
HorTse name TXT v ADTX 25
Jockey name TZT v AETX 25

F3=sExit, no update EHTER=Validate
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Press Enter twice to validate and confirm the inclusion of the two virtual entries and
return to the Edit File Details panel. Note the message at the bottom of the panel
indicating that the access path has been updated with all virtuals.

Type Z against the Entries by Horse name access path to begin the process of specifying
Horse name as the key.

EDIT FILE DETAIL: Hy model

File name . . . . . . . . ! Race Entry

Attribote . . 0 O . . . ¢ CPT Field reference file. : =HOHE

Documentation sequence. . Source library. . . . ! HYGEH

GEM format prefix _ . . _ : AD Diztributed . _ . _ _ ¢ H [¥,M]

Assimilated physical. -

Record not found message. : Race Entry HF M=gid. : USRO8B5

Record exists message . . ! Race Entry EX Msgid. : USRBAB6

T Typ Access path Source mbr Key Index options Auto add

_ PHY Physical file HYADCPP HOHE ATR OHLY

_ UPD Update index HYADCPLE  UHIGUE IHHED ATR OHLY

_ RTY Retrieval index HYADCPLL  UHIGUE IHHED ATR OHLY

_ RS0 Races for a Horse HYADCPL2  FIFO THHED ATR OHLY

i ARY Entries by Horse name HYADCPL3 FIFO ATR OHLY

SEL: ¥-Select, Z-Details, G-/J-Generate, E-STRSEU, D-Delete, D-Override, L-Lock
H=Hola-Release, T=Trim, V=Wirtualize, U=Usage, F=Func tefs., H=Hartative

F3=Exit F5=Reload F8=Change name FL7?=Services F2ZB=Harrative

ficcess path "Entries by Horse name' updated with all wvirtuals. *

Displaying the Access Path Format Entries

Press Enter to display the Edit Access Path Details panel. Next, type Z against the
displayed format and press Enter to access the Edit Access Path Format Entries panel.

EDIT ACCESS PATH FORHAT EHTRIES Hy model
File name . . . . . . ! Race Entry Attribute . @ CPT
Access path name. . . . . . Entries by Horse name Type. . . . . ORY
Farmat text . . . . . . . ! Race Entry
Based on. . . . . . . . . i Race Entry Format Mo . 1

GEN kew Altcol Ref

7 Field Mame Tvpe no. D= zeq cnt
0 Course code CDE ABCO Kk 1 _ L
_ Race date oT# ABDZ K _2 _ 1
_ Race time TH# ABTZ2 kK _ 3 _ L
_ Entry number CDE ACCO K _ 4 _ 1
_ Horse code CDE ADCD A - L
_ Horze name T=T ADTX L _ 1
_ Jockey code CDE AECD A - L
_ Jockey name T=T AETX L _ 1
_ Finishing position HBR ABHE A - L

Handicap aTy ABOT A - 1
_ Entry S5tatus 5TS ACST A - 1
SEL: Z-Field details, L-Locks.
F3=Exit F7=Relations

On the Edit Access Path Format Entries panel, the key order defaults to that of the RTV
access path. Note that all fields, including virtual fields, are available as key fields.
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Specifying an Alternative Key

Specify Horse name and Race date as the alternate keys of the access path. You can
assume that each horse runs in no more than one race per day; as a result, Race time is
not required as a key.

Define the keys by changing entries in the Key no. column as shown; namely, blank the
Key no. field for Course code, Race time, and Entry number, and type 1 for Horse name.

EDIT ACCESS PATH FORHAT EHTRIES Hy model
File name . . . - i Race Entry Attribute . : CPT
Access path name . « « - i Entries by Horse name Tvpe. . . . : ORY
Format tewt . . . . . . _ Race Entry
Eaged on. . . . . . . . . : Race Entry Format Mo . 1
GEM Ky Altcol Ref
? Field Hame Type no. Dsc zeq cnt
_ Coutsze code CDE ABCD K o 1
_ Race date DT# hBD2Z2 k 2z _ 1
_ Race time TH# ABTZ2 K - 1
_ Entty number CDE ACCD k _ 1
_ Horze code CDE ADCD A _ 1
~ Horse name TXT ADTYX u F I | 1
_ Jockey code CDE RECD A - 1
_ dJockey name TXT AETX u _ _ 1
_ Finishing position HER ABHB A o 1
_ Handicap aTy hBOT A _ 1
_ EntTy Status 515 ACST A o 1
SEL: Z2-Field details, L-Locks.
F3=Exit F7=Relations

Press Enter. Press F3 twice to exit to the Edit File Details panel.

Compiling the QRY Access Path

The access path you have just defined must be generated and compiled before running
the application. You have the option to add it to the job list now. To do so, type J next to
the QRY access path.

EDIT FILE DETRILS Hy model

File name . . . . . . ! Race EntTy

Attribute . . . .+ CPT Fiezld reference file. : =HOHE

Documentation sequence o Source library. . . . HYGEH

GEM format prefix . . _ _ : AD Distributed . . _ . _ ¢ H [¥Y.M)

FAzzimilated physical. . .

Record not found message. | Race Entry HF rMsgid.  USRAOBS

Record exists meszage . . ! Race Entry ExX M=zgid. : USROO86

¥ Tvp Access path Source mbr Kew Index options Auto add

_ PHY Phyzical file HYADCPP HOHE ATR OHLY

_ UPD Update index HYADCPLB  UHIAGUE IHHED ATR OHLY

_ RTVY Retrieval index HYADCPL1 UHIGUE IHHED ATR OHLY

_ RSB Races for a Horse HYADCPL2  FIFD THHED ATR OHLY

i ORY Entries by Horse name HYADCPL3 FIFO ATR OHLY

SEL: x-%elect, Z-Details, G/J-Generate, E-STRSEU, D-Delete, O-Overrvide, L-Lock
H=Hold~sReleaze, T=Trim. V=Uirtwalize, U=Uzage., F=Func refs., H=Harrative

F3=Exit F5=Reload F8=Change name FLl7=Services F2ZB=Harrative

Press Enter.
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Selecting the Access Path for the Function

Now that you have defined the QRY access path, you need to select it for the Print Race
Entries function. To do so, type X next to the QRY access path.

EDIT FILE DETAIL Hy model

File name . . . . . i Race Entry

Attribute . P = 4 ) Field reference file. *HOHE
Documentation sequence. . i Source library. i HYGEH

GEM format prefix . : AD Disztributed . . rH YL M)
Asgimilated physical.

Record not found message. : Race Entry HF HMsgid. : USRB885
Record exists message . : Race Entry EX Mszgid. : USROOOG6

? Typ Access path Source mbr Key Index optiaons Auto add
_ PHY Physical file HYARDCPP HOHE ATR OHLY
_ UPD Update index HYARDCPLA UHIGUE IHHED ATR OHLY
_ RTY Retrieval index HYADCPL1 UHIGUE IHHED ATR OHLY
_ RS0 Racez for a Horse HYRDCPL2 FIFO IHHED ATR OHLY
i GRY Entries by HoTse name HYADCPL3 FIFO ATR OHLY

SEL: X-Select, Z-Details, Gr/d=Genmerate, E=STRSEU, D-Delete, D=Override, L=Lock
H-Hold/Release, T-Trim, V-Virtwalize, U-Usage, F-Func refs., H-Harrative
F3=sExit F5=Reload F8sChange name F17=Services F2ZB=sHarrative

Press Enter.

Displaying the Report Device Design

Now that you have created the PRTOBJ function, check the device design to see
whether the default options meet requirements. To access the device design, type S
next to the Print Race Entries PRTOBJ function from the Edit Functions panel.

EDIT FUHCTIOHS Hy model
File name. : Race Entry B3 15T LEVEL ==
T Function Function type Access path
Change Race Entry Change object Update index
_ Crteate Race Entry Create object Update index
Delete Race Entry Delete object Update index

Races for a Horse
Entrieg by Horse name

Display Racing tesults
Print Race Entries

Display file
Print object

.|

Hote...
SEL: Z-Details, P-Parmsz. F-fAction diagram, S-Device dezign, H-Harr, O-Open,
T-Structure, A-Access path, U-Usage, G/J-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload F7?=File details F9=Add functions Fil?=Services

Press Enter.
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The Default Report Device Design

Initially, the report device design should look like the one shown.

Race Entries for 0000000000000000000000000

Course Date Time Entry Jockey Finishing H'cap
number position

000000 00000000 00000000 000000 0000000000000000000000000 GEEGE GREGE
Q00000 00000000 00000000 000000 0000000000000000000000000 GEEEE GEEEE
000000 00000000 00000000 000000 0000000000000000000000000 BEGEGH GHEGEG

The default layout is obtained in a similar way to the previous Print File function. The
access path has a non-unique key. A heading and total format are provided for each key
of the access path. All the fields from the access path format are output on the detail
line records, except for the key fields, which are hidden.

A PRTOBIJ function is an internal function. It does not represent a complete report and
must be embedded within an existing Print File function. The embedding Print File
defines the standard header format, page size, and additional details for the combined
report.
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Exercise - Updating the Report Layout
Update the report layout using the same techniques as those in the device design
updates you completed earlier in this tutorial. Perform the following steps.

1. Display the report formats (F17) and drop the following formats: Race date header,
Final totals, Horse name total, and Race date total.

2. On the Detail line format, change the usage of the Race date field from hidden to
output.

Hide all fields that are not required and adjust labels and label spacing until the
design resembles the one shown.

EXIT FUMNCTIOH DEFIHITIOH Hy model

Type choices, press Enter.

Change-create function. . . . & v=Yes, N=Mo
Function name . . Print Race Entries Mame
Access path name. . Entries by Horse name Mame
File name . - . Race Entry Mame
Function type . . Print object
Frint function. - H Y=Yes, M=Mo
Return to editing . - H W=Yes, M=Mo

FS=Refresh Fl2=Cancel F15=0pen Functions

3. Press F3 twice to exit.

Exiting the Device Design

Save your design by accepting the defaults on the Exit Function Definition panel.

EDIT FUHCTIOHS Hy model
File name. . _ : Horse % 13T LEVEL *=
T Function Function type Access path

Change Hotse Change object Update index
Create Horse Create object Update index
Delete Horse Delete object Update index

Edit Horse

Print Horses
Select Hotse
Select Hates

[ | I

Select Stallions

Edit file
Print file
Select tecord
Select record
Select Tecord

Retrieval index
Horse name order
Retrieval index

Hares

Stallions

Hore...

SEL: Z-Details, P-Parmg, F-Action diagram, E-Device degigm, H-Harr, O-Open,
T-Structure. A-Access path, U-Uszage. G-J-Generate, D-Delete, C-Copy, L-Lock.

F3=Exit

F5=Reload F7=File details

F9=Add functilons

Fli=Services
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Press Enter to return to the Edit Functions panel.

Combining the Report Functions

You have just finished defining the two report functions. Press F3 to exit the Edit
Functions panel for the RACE ENTRY file and return to the Edit Database Relations panel.

Go to the Edit Functions panel for the HORSE file. To do this, type Horse* on the
selection line and press Enter. Then type F next to any HORSE relation and press Enter.

The next step is to combine the two functions so that the records from the Print Object
function (each race entry) will be printed after each detail record in the Print File
function (after the horse to which it applies). To do this, you will use the Edit Device
Structure panel.

Type T against the Print Horses function.

EDIT DEVICE STRUCTURE Hy model

Function name : Print Horses

B__ Page Headings
Fitst Page

KEY.Horse name Header
_ Details
_ KEY.Horse name Totals
_ Final Totals
_ End of Teport

SEL: IA¢IB/D-2 H-/C/B/H
F3=Exit F6=Cancel pending moves Fl4=Hap

Press Enter.

EDIT DEVICE STRUCTURE Hy model
Function name : Print Horses

Page Headings
Firzt Page
KEY.Horse name Header
Details
KEY.Horse name Totals
Final Totals
End of report

,
TR

SEL: IA/IB-DsZ2 H/C/BAA
F3=Exit Fo6=Cancel pending moves FLl4=Hap

406 Tutorial



Introduction to the Print Object Function

Embedding the Print Race Entries Function

The Edit Device Structure panel represents the layout of the report in terms of the
formats from which it is constructed. This display is only available for functions of type
PRTFIL or PRTOBI. It has facilities for embedding PRTOBJ functions within the report and
moving and copying them.

Many Print Object functions can be embedded within the same Print File function. A
Print Object function can contain other embedded Print Object functions. This makes it
possible to construct complex reports. In this tutorial, you will be embedding one Print
Object function in the previously defined Print File function.

Insert a Print Object function after the Details format by typing IA (Insert After) in the
Subfile selector.

DISPLAY PRIHT FUHCTIOHS Hy model
<= Position
File Function
X Race Entry Print Race Entries

SEL: X=-5elect
F3=Exit F9=Create functiom

Press Enter.
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Selecting the PRTOBJ Function

The Display Print Functions panel is now shown. This panel displays a list of all the Print
Object functions that are available for inclusion in the Print File function. In this case
there is just one, Print Race Entries. Type X to select the Print Race Entries function.

EDIT DEVICE STRUCTURE Hy model

Function name : Print Horses
B__ Page Headings
First Page
KEY.Horse name Header
Detalls
“FUH.Print Race Entries
KEY.Hotze name Totals
Final Tetals
End of report

SEL: IA/IB-D-2 H/C/B-A

F3z=Exit F6=Cancel pending moves Fld4=Hap

Press Enter.

The Modified Device Structure

The modified device structure is shown below. The backslash character indicates that
the Print Race Entries function is attached to the preceding Details format and will be
printed after each detail record.

F3=Exit

EDIT DEVICE STRUCTURE

Function name

: IA/IB/D/2 H/C/B/A
F6=Cancel pending moves

Hy model

Print Horses

Page Headings

T8 3
KEY. : Exit Device Structure
De
~“F o Select ome of the following
KEY. : 1. Exit without update
Final Z. Exit and gzave device structure
End of 1 3. Return to editing
: Option: |
F12=Cancel

Fld=Hap

Press F3 to exit.
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Saving the Device Structure

Save the modified device structure by selecting option 2 from the Exit Device Structure

panel.

EDIT FUHCTIDHS Hy model
File name. . . : Horsze EES 15T LEVEL *=
* Function Function type Access path
_ Change Horse Change object Update index

Create Horse Create object Update index
_ Delete Horse Delete object Update index
_ Edit Horse Edit file Retrieval index
% Print Herses Print file Horsze name order
0 Select Horse Select record Retrieval index
_ Select Hares Select rvecord Hares

Select Stallions Select record Stallions

Hore...
SEL: 2-Detailz, P-Patms, F-Action diagram, S-Device design, H-Harr, O0-Open,
T=5tructure, A-Access path, U-Usage, GoJ-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit FS5=Reload F7=File detaile F9=Add functions Fli=Services

Press Enter to return to the Edit Functions panel.

Displaying the Report Device Design

Examine the effect of the new device structure on the layout of the Print Horses report
device design. Type S next to the Print Horses function on the Edit Functions panel.

0o000000000000000000000000020000000000000 Print Horses
Horze MsF Value 0 of B

0000000000000000000000000 O 4666666664 . 64CR OOOO0D00
Dam:  0000000000000000000000000 00000000
Sire: 00000000C0O0C0O0C00000000000 00000000

0000000000000000000000000 0 666666666 . 66CR 00000000
Dam:  0O00000000000000000000000 00000000
Sire:r 00000O000000O0O00000000000 00000000

0000000000000000000000000 0 666666666 . 66CR OOODOOO0

Dam: 0000000000000000000000000 00000000
Sire: 0000000000000000000000000 00000000

Race Entries for 0000000000000000000000000

Courze Date Time Entry Jockey Finiszhing H'c
number position

Press Enter.
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The New Report Device Design

The modified report device design is shown with the fields resulting from the embedded
Print Object function.

View the Rest of the Report Device Design

You can display the rest of the report device design by pressing Page Down (or Roll Up
depending upon your keyboard).

EXIT FUHCTIOH DEFIHITIOH Hy model

Type choices, press Enter.

Changescreate function. . . . @& ¥=Yes, MN=No
Function name . . . _ _ . Print Horses Mame
Access path name. . . . . Hotse name otder Mame
File mame . . . . . _ . . Horse Mame
Function type . . . _ . . Print file
Print function. . . . . _ . . H ¥Y=Yes, M=Mo
Feturn to editing . . . . . . H Y=Yes, MH=No
Submit generation . . . . . . H Y=Yes, M=Ho

Fa=Refresh Fl1Z=Cancel F15=0pen Functions

Note: If your report device design does not look like that shown above, adjust it until it
looks similar. Do not be concerned with exceeding the panel limits. For reports, CA 2E
allows 132 characters per line.
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Modifying the Combined Report Device Design

You are restricted in the placement of the fields from the Print Object function. Place
the cursor on any PRTOBI field and press F10. All the PRTOBI fields are moved in a single
block. In other words, you cannot manipulate the PRTOBI fields individually from this
panel. You are only allowed to alter the indentation of the whole PRTOBJ function
relative to the left-hand margin of the PRTFIL function in which it is embedded. It is
possible to specify individual formats of the PRTOBJ. You can specify an absolute
indentation that is fixed relative to the left-hand margin of the report, regardless of any
adjustments made to the indentation of the PRTOBJ as a whole.

In the current report design, the PRTOBI fields are displayed after all the detail line
records. This implies that all the horses will be printed followed by all the race entries.
The advantage of the report as shown in the above panel is that it enables you to easily
distinguish between the different formats. However, to meet the original requirements,
you need to change the report functions to print one horse at a time followed by the
corresponding race entries. You will do this in the next step.

Press F3 twice to exit the Device Design Editor. Save your design by accepting the
default options.

EDIT FUHCTIOHS Hy medel
File name. . . : Horse EES 15T LEVEL s«
Y Function Function type Access path
_ Change Horze Change object Update index
_ Create Horze Create object Update index
_ Delete Horse Delete object Update index
_ Edit Horge Edit file Retrieval index
F Print Herses Print file Horse name order
0 select Horse Select record Retrieval index
_ Select Hares Select record Hares
_ Select Stallions Select record Stallions
Hore...
SEL: Z2-Details, P-Parms,. F-Action diagram, S-Device design, H-Harr, O-Open,
T=5tructure, A=-Access path, U-Usage, G-d-Generate, D-Delete, C-Copy, L-Lock.
F3=Exit F5=Reload FY=File details F9=Add functions Fl7=Services
Function "Print Horses' has been saved.

Press Enter.
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Specifying Parameters

You have now combined the two report functions and have a suitable report design.
However, the function is not yet fully defined. If you generate and compile the program
now, it would print all the race entries in the RACE ENTRY file after every horse. You
need to pass a restrictor parameter from the Print Horses function to the Print Race
Entries function so that only the race entries that apply to each horse are printed after
each horse’s details.

There are two places where you can specify the parameters of the Print Race Entries
function.

®  From the Edit Functions panel of the RACE ENTRY file by typing P against Print Race
Entries.

®m  From the action diagram of the Print Horses function.
In this example, you will use the second method. Go to the Action Diagram Editor for

the Print Horses function. To do so, type F next to the Print Horses function on the Edit
Functions panel.

EDIT ACTIOH DIAGRAH Edit MYHDL Horse

FIMND=} Print Hotses

¥ Prin: ACTIOH DIAGRAH EXIT POINHTS F3=Exit SEL:X,2-Select. :
== i _ USER: Initialize program H

_ « wu.@ ¢ _ USER: Record zelection processing et
. Posi @ _ USER: Process top of page !

_ -.R : _ Print first page €L 0 (-
_ P i _ USER: Hull teport processing It
_ -.P : _ USER: Print required level headings £LL 0 -
_ -CA : 2 Print details <4<

_ 1-DB I USER: Print required level totals <«C

_ \ . ¢ _ Print final totals + €4 1 <{--
_ T |

_ 1 «..Process report body ==
__ « 1 «..Print final totals (==
___ . '"=EHDCASE

. ...Print end of report {mm
F3=Exit F5=User points Fo6=Cancel pending moves F7=Forward F8=Backward
F9=Edit parameters FL15=0pen Functions F16=Toggle Change Date FZ4=Hore keys

Press Enter.
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Editing the Action Diagram

Display the user points of the action diagram by pressing F5. To specify the parameters

of the Print

Race Entries function, locate the point in the action diagram at which the

function is called. Since the function was attached to the Detail format, you will zoom
into the Print details user point.

Type Z against the Print details user point.

EDIT ACTION DIAGRAH
FIND=>

Edit MYMOL Horse

Print Horses

> Print details
. Process before print of detail format
...USER: Process before print of detail format
...PRTOBJ calls before print of detail format
. On print of detail format
. » USER: On print of detail format

€<L

: Print detail line format

. Process after print of detail format
...PRTOBJ calls after print of detail format
...USER: Process after print of detail format

Cmm
.

IR

Fi=Forward F8=Backward
F24=Hore keys

F3=Exit FS=zUser points
F9=Edit parameters F15=0pen Functions

F6=Cancel pending moves
Fl6=Toggle Change Date

Press Enter.

The Print Details Construct

You embedded the PRTOBJ function after the detail line format. To reach the equivalent

point in the

action diagram, type Z against the hidden construct, ...PRTOBJ calls after

print of detail format.

EDIT ACTIOH DIAGRAH
FIND=>

MYMDL Horse

Print Horzes

Edit

» PRTOBJ calls after print of detail format

...Embedded PRTOBJ :

Print Race Entries

| & |

Fi=sForward F8=Backward
FZ4=Hore keys

F3=Exit FS5=User pointsz
F9=Edit parameters F15=z0pen Functiions

F6=Cancel pending moves
Fl6=Toggle Change Date

Press Enter.
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Editing the Print Race Entries Function

You have now reached the point in the action diagram where the PRTOBJ is embedded.
Type Z against the hidden construct, ...Embedded PRTOBJ : Print Race Entries.

EDIT ACTIOH DIAGRAH Edit MYHOL Horse
FIND=> Print Horszes
> Embedded PRTOEJ @ Print Race Entries
L -- <<
EI: . Print Race Entries - Race Entry = L4
F3=Exit FS=User points Fé6=Cancel pending mowes F?=Forward F8=Backward
F9=Edit parameters F15=0pen Functions F16=Toggle Change Date F24=Hore keys

Press Enter.

The Action Diagram Editor Subfile Selector Values

You can type ? in the Subfile selector of the Action Diagram Editor to display a list of

allowed values. Type ?.

DISPLAY ALLOWED 'MILUES
Field name. ool
Lizt name .

=0

Value
#*

* ¥

|t A B
-
-

SEL: X=Select value.
F3sExit, no selection

Hy model
#A0 SFLSEL
: Line Commands

Description

ActivatesInactivate construct (Comment out)

Place block ActivatesInactivate boundary

Place copied or moved construct after this line
Place copied or moved construct before this Lline
Copy construct to a point indicated by 'A' or 'B°
Place block Copy boundaty

Delete this construct

Place block Delete boundary

Edit action or condition details for line

Edit action parameters

Hide construct

Inzert *ADD built-in function

Insert amd Prompt =ADD built-in function

Insert Comment

Inzert amd Prompt Comment +

Press Enter.
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Editing the Function

Since you are in the process of specifying a restrictor parameter, you should select FF,
Edit action parameters.

Type X as shown to select the FF value.

EDIT ACTION DIAGRAM Edit MYMOL Horse
FIMD=3 Print Horses
» Embedded PRTOEJ : Print Race Entries
7 EEDIT ACTION - FUNCTION DETRILS 7777
¢ Function file : Race Entry
Function. ¢ Print Race Entries
F3=Exit F9=Edit parameters Fl@=Default parms FlZ=Previous
FisExit FSzllser points Fé6=Cancel pending moves F7=Forward FdzBackward
F9=Edit parameters F15=0Open Functions F16=Toggle Change Date FZ4=Hore keys

Press Enter.

Displaying the Function Parameters

The Edit Action - Function Details window is now displayed.

EDIT ACTION DIAGRAM
FIND=»

||

FO9=Edit parameters

Edit MY¥MOL Horze

Print Horses

» Embedded PRTOEJ : Print Race Entries
: BEDIT ACTION - FUNCTION DETAILS 7777777777777
¢ Function file : Race Entry

Function. ¢ Print Race Entries
F3=Exit F9=Edit parameters Fl@=Default parms FlZ=Frevious
Exit F5:User points Fé=Cancel pending moves F7=Forward F8zBackward

F15=0pen Functions FLl6=Toggle Change Date F2Z4=Hore keys

To edit the function parameters, press F9. The Edit Function Parameters panel lets you
edit parameters for the Print Race Entries function.
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Editing the Function Parameters

To define the Horse name field as a restrictor parameter, type Z in the Subfile selector
to specify additional details, and type *Field, Horse name, and FLD.

EDIT FUHCTION PARAMETERS
Function name. . : Print Race Entries
Received by file : Race Entry

File~*FIELD Access path-Field

: Print object
Acpth: Entries by Horse mame

7
2 »Field Horse nmame

SEL: Z-Details (field selection).
F3=Exit F5=Reload

Paszed
as Seq
o B
T
Malues

FLO: One parameter per field
RCD: One parameter for all fields
KEY: One parameter for key fields only

Press Enter.

Specifying a Restrictor Parameter

On the Edit Functions Parameter Details panel you will specify the usage and role of the
Horse name parameter. In this case, the parameter defaults to Input (1). You will specify
that the parameter has a restrictor role by typing R in the Subfile selector. This will

cause the Print Race Entries program to process only those records on the RACE ENTRY

file for the horse identified by the Horse name parameter.

Type R against the Horse name parameter.

EDIT FUHCTIOH PARAHETER DETAILS
Function name. . : Print Race Entries
Received by file : Race Entry
Parameter (file) : =FIELD

Y Field Usage
R Horse name I

F3=Exit

! Print object
Acpth: HoTse name
Pazzed as: FLD

SEL: Usage: I-Input. D-Output, B-Both, H-Heither, D-Drop.
Role: R-Restrict, H-Hap, V-Yary length. P-Pozitiom.
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Press Enter.

CA 2E confirms that the parameter is a restrictor parameter by showing RST in the Role
column.

EDIT FUNCTIOH PARAHETER DETAILS

Function name. . : Print Race Entries Type : Print object
Received by file : Race Entry Acpth: Horse name
Parameter (filel : «FIELD Pazzed as: FLD

¥ Field zage Role

B Horse name I R3T

SEL: Usage: I-Input, O-Output, B-Both, H-Heither, D-Drop.
Role: R-Restrict, H=-Hap, Y-Yary length, P-Position.
F3=Exit

Press F3 twice to exit and return to the Edit Action - Function Details window.

Confirming Parameter Details

The final step is to confirm the values for the parameters you specified. Note that the
default context for the Horse name parameter is CUR (current). Since the Detail line is
being processed at this point in the action diagram, the CUR context corresponds to the
Detail line format.

Note: If you had used the Edit Functions panel rather than the Action Diagram Editor to
define parameters, you would still need to access the Action Diagram Editor to confirm
the parameter values.

EDIT ACTIOH DIAGRAH Edit MYHDL Horse
FIMD=3 Print Horses

» Embedded PRTOBJ : Print Race Entries
EDIT ACTION - FUNCTIOH DETAILS
Function file : Race Entry
Function. . . : Print Race Entries
Obj
I0OB Parameter Usze Typ Ctx Object Mame
I Horse name RST FLD CUR Horse mame

=

i F3=Exit F9=Edit parameters FlB=Default parms FlZ=Previous
. Some parameters have been defaulted. Pressz EHTER to accept

F3=Exit F5=User points F6=Cancel pending moves F¥=Forward F&=Backward
FO=Edit parameters FL15=0pen Function: Fl6=Toggle Change Date FZ4=Hore keys
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Press Enter to accept the parameter details.

Exit Action Diagram

Exit the action diagram and save the design you have just completed. To exit the action
diagram quickly, press F13.

Generating and Compiling the Functions

You have now finished defining the Print Horses function. Accept the default values on
the Exit Function Definition panel and change the N on the Submit generation option to
Y. This will save the function and add it to the joblist for generation. Then select the
Submit model create request (YSBMMDLCRT) option from the Display Services menu

(F17) to submit the generation and compilation for the function and the Query access
path.
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Testing the Program

Once the program has compiled, call it from any command line. Various messages
relating to the execution of the Query access path (via the i OS Open Query File
(OPNQRYF)) command are displayed while the report is produced. A sample report
listing data entered with the Edit Horse and Edit Race and Entries programs follows.

Your company name here Print Horses
Horse M/F Value DofB
Bonfire M 5000.00 2/01/88
Dam:
Sire:
Race Entries for Bonfire
Course Date Time Entry Jockey Finishing H'cap
number position
CAMDEN 5/01/95 1:11:00 2 M Brown 3 0
GOLDEN 6/12/95 1:30:00 3 M Brown 3 0
Faithful Dobbin F 3500.00 5/31/86
Dam:
Sire:
Race Entries for Faithful Dobbin
Course Date Time Entry Jockey Finishing H'cap
number position
CAMDEN 5/01/95 1:05:00 1 A Miles 2 0
GOLDEN 6/12/95 1:00:00 2 M Brown 1 0
Pegasus M 3000.00 6/23/92
Dam:  Faithful Dobbin 5/31/86
Sire:  Bonfire 2/01/88
Race Entries for Pegasus
Course Date Time Entry Jockey Finishing H'cap
number position
CAMDEN 5/01/95 1:00:00 3 M Brown 1 0
GOLDEN 6/12/95 1:02:00 1 M Brown 2 0
Final totals
Total number of horses 3
Total horse value . . . : 11500.00
**END OF REPORT * *
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Glossary

access path

access path format entry

access path relation

access path types

action bar

action bar choice

action diagram

action diagram editor

A view of the data in a physical file, in a given key sequence, implemented as an i OS
physical or logical file.

A process that establishes which fields are present in the access path, which of those
fields are key fields for the access path, and the order of those key fields.

The set or subset of a file’s relations that apply to a particular access path.

Types which differentiate the functionality of the various access paths. The types of
access paths include Physical, Update, Retrieval, Resequence, Span, and Query.

A construct that appears at the top of an end user panel. It provides a set of choices
which define the actions available to the end user.

An option that allows application users access to the actions available for the panel.

A notation for defining and showing procedural processing logic. It is made up of a
number of basic logic constructs: Iterative, Sequential, and Conditional. Most functions
have an action diagram associated with them.

A facility that lets you modify the default processing logic automatically supplied for a
function by adding action diagram constructs at specified user points.

All Objects Model Object List

animation

A unique list within a model that contains an up-to-date detailed model object
description for each model object in the model. A model object’s description is updated
automatically whenever it changes. It is also referred to as *ALLOBJ.

A process that converts a device design to a Toolkit panel design that you can use to

interactively simulate (prototype) a system design. This is useful for demonstrating a

design to end users to ensure that the design meets operational requirements before
you begin programming.
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application

attribute

based-on file

built-in function

capture file

change type

A set of implementation objects, primarily programs and files that together satisfy
business needs. For example, a payroll application or an order entry application.

A property of an entity. It is any detail that qualifies, identifies, classifies, quantifies, or
expresses the state of an entity. Attributes are usually implemented as fields.

The file to which a given object is attached.

Type of function which provides commonly required low level operations such as
addition and multiplication.

One of the two types of database files. Capture files generally contain transaction data.

The change type indicates the impact a change to a model object has on other model
objects. The change type indicates whether impacted model objects require editing
and/or regeneration to ensure the integrity of the model and the application.

component change processing

condition

conditional construct

construct

context

cross reference facility

An automated impact analysis tool that determines how a change to a model object
affects other objects in the model and records whether the affected objects need to be
edited or regenerated.

A value that specifies the circumstances under which an action or set of actions are to
be executed. It also defines the particular value for a field.

A construct that allows steps to be conditionally executed within the action diagram
logic and generally conforms to nested IF THEN ELSE logic statements or SELECT sets.

The system of notation in an action diagram to define a boundary for procedural logic.

The source of a field within a function. A particular field name can be present several
times in a function. The context of the field differentiates between these instances of
the field. For example, a field may appear on a panel and also be part of a database file.

The operations provides for identifying dependencies between objects. This is also
referred to as the model object cross reference facility.
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current version

data model

database function

design model

design object

designer

developer

device design

device function

domain

This refers only to versions of functions or messages. A version is current when it is the
version that is active in the model. In other words, the current version is the one used
by and referred to by other model objects and is the one shown on panels that are not
specific to processing versions. Only one version in a group of versions can be current at
atime.

A representation of the information used by a business. A data model contains groups of
data called entities, attributes of the entities, and the relationships between those
entities or between an entity and an attribute.

An internal function which reads or updates the database. The database functions are:
Change Object (CHGOBIJ), Retrieve Object (RTVOBJ), Create Object (CRTOBJ), and Delete
Object (DLTOBYJ).

The library that holds the i OS database files that compose the model. The model library
has an associated library, the generation library, which contains the source code
generates for the model.

See model object.

The user type that can change any aspect of the design model including data
relationships and functional specifications. In general when a designer is using a model,
no other user can access that model. A designer also has the authority to lock and
unlock objects. Also known as *DSNR.

A term used to designate either a designer (*DSNR) or a programmer (*PGMR) when a
distinction between the two user types is not necessary. Designers and programmers
are often referred to collectively as "developers."

The layout of a panel or report associated with a function.

A function which has a device design associated with it, such as Edit Record (EDTRCD),
Display File (DSPFIL), Edit Transaction (EDTTRN), and Print File (PRTFIL).

A set of possible values an attribute can take, along with its definition of length and data
type, such as numeric or alpha.
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dynamic selection

end user

entity

An option that specifies that all records are included in the access path regardless of any
select/omit criteria. The records are then filtered by the system as they are read by a
program.

The person who uses the generated application once it is in production.

An object which is significant or relevant to the business it represents; for example, a
company, a person, a product. An entity is a potential file to be created in the data
model of your application system.

entity-relationship diagram (ERD)

expansion

external function

field ()

field type

file ()

file entry

file type

A graphic chart used to record the entities and entity relationships using boxes, lines,
and notation.

The process of resolving all relations for a file or for all files in a model. For example,
synchronizing a model causes the expansion of all relations to rebuild the file entries for
all files in the model.

A function which is implemented as a separate HLL program rather than as a subroutine.
All functions are either external or internal.

A description of an item of data. It must have a name and a field type. Field names may
be up to 25 characters long. The names of fields must be unique within the design
model.

An assigned type which defines the type of data that the field represents; for example, a
number or a date.

A list of relations that describe an entity. can automatically resolve the relations into a
list of file entries or fields. File names may be up to 25 characters long. The names of
files must be unique within the model.

A field that arises as a result of resolving relations. An entry indicates the presence of a
field on a file. The three types, depending on the type of relation from which the field is
resolved, are: key field entry, attribute entry, and virtual field entry.

The description of how the file will be used. Each file must be one of the allowed file
types: structure (STR), reference (REF), or capture (CPT).
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first normal form (1NF)

foreign key

function

function field

function options

function parameter

function parameter role

function parameter usage

function redirection

function type

generalization

The normalization rule that eliminates repeating groups of data from an entity.

A file entry that is the result of a relationship between two entities. The relationship is
defined by a non-key attribute of one entity that exists as the primary key of the other
entity.

A template process that operates on a file or field. A function serves as a building block
with which to design applications.

A field whose value is not physically stored in the database but is derived from other
fields or files. Function fields can be placed on device designs and used in action
diagrams.

The optional features of the standard functions.

A field whose value is passed into or out of a function when it is executed. Each
parameter can have a parameter role and a parameter usage.

The parameter role that specifies how a parameter is to be used in a function into which
it is passed. Standard parameter roles include Restrictor, Positioner, Map, and Vary.

The parameter attribute that specifies whether a function parameter is to be passed to
and/or returned from a function. Function parameter usage includes Input, Output,
Both, and Neither.

A process whereby the using objects of a given function (FUN) or message (MSG) are
redirected to use an alternative FUN or MSG. This occurs when you make a version of a
function or message current.

One of a group of process templates provides such as EDTFIL.

The process during data modeling of combining two entities of the same class into one
entity and renaming it.

generatable objects;defined generation

The creation of application source code from a function definition and device design.
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generation library

group

i 0S

impact analysis

implementation

The library that holds generated source code, compiled objects, and help text for a
model.

This term relates to versions of functions or messages. Versions of the same model
object form a group of versions.

The IBM i operating system.

The process of determining the impact of a proposed or actual change to model objects
in order to ensure the integrity of a set of changes by identifying and including
dependent objects. impact analysis tools include, cross reference commands,
interactive panels to determine usages and references, simulation, and automated
component change processing.

The process of setting up your application and moving it into production once you have
generated and compiled source objects.

implementation objects;defined implementation object

internal function

involution

iterative construct

key

list entry

logical file (i OS)

Objects such as generated source and compiled objects as opposed to model objects.
They are also known as traditional or 3GL (third generation language) objects.

A function which is generated as in-line code within the calling function.

A process that occurs when an entity refers to itself. This is known as an involuted
relation. Also called a self referencing relation.

A programming construct that represents repetitive statements or loops that will be
implemented as REPEAT WHILE logic within the main action diagram logic.

The field(s) used to uniquely identify a record in a file.

This is another term for model object list entry.

A logical view of the data in the physical file based on key sequence. Access paths can be
implemented as logical files.
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message function

model object

model object description

model object list

model object list entry

model profile

model value

normalization

notepad

object ()

object type

open functions

Function types which allow you to send error, status, or information messages to the
invoking program or to send information to other destinations such as submitting a job
to batch.

design objects such as, access paths, functions, and fields, as opposed to
implementation objects such as, generated source or a compiled object.

A reference to a model object in the All Objects list (*ALLOBJ). It contains detailed
information about the actual model object. A model object’s description is automatically
updated whenever the model object changes, and as a result, always reflects the
current state of the object.

A list of references to model objects.

A reference to a model object in a named model object list. It reflects the state of the
model object at the time the list entry was created or refreshed, and as a result,
provides an historical record of the model object.

A user profile associated with a model where you can define defaults for various
processes and file specifications for an interactive session.

A specific value for a model that controls particular features of the interactive use of ,
code generation, or implementation.

The process of eliminating data redundancy using specific standards and rules in data
modeling.

A temporary action diagram which can be used to copy constructs between action
diagrams.

A design element of a model; for instance, a field or function. See also model object.

Each object must belong to one of the object types: file, field, condition, message,
function, access path, or application area.

All functions a single user currently has open for editing.
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owning model object

panel

panel entry

parameter

primary key

program

programmer

prototyping

redirection

reference file

references

Certain object types exist associated with an owning type. For example, functions (FUN)
and access paths (ACP) are owned by a file (FIL) object type.

A panel is displayed by a device function. Panels are composed of a header, a footer,
and a body.

The appearance of a field on a panel device design. Panel entries arise either from the
resolution of access path relations, from function parameters, or from explicit
specification by the application user.

See function parameter.

A chosen attribute or group of attributes assigned to a particular entity to uniquely
define it within an entity relationship model.

The result of generating and compiling a function.

A user type who can create, change, and delete any help text, access paths, functions,
and arrays, including working with action diagrams and field conditions for database and
function fields. A programmer cannot alter the database files or fields. In general,
programmers cannot use a model while a designer is using it. Also known as *PGMR.

The presentation of a realistic mock up of a system used to verify that the design meets
the operational requirements.

See function redirection.

One of the two types of database files: Reference files contain static data, in contrast to
capture files which contain volatile transactional data.

The references for a model object are all objects the model object refers to, or contains.
For example, an internal function is a reference of the external function that contains it.
In other words, references are the model objects the referring model object requires in

order to be complete or to exist.
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referential integrity checking

relation

relation type

restrictor parameter

The process that ensures that proper relations between files are maintained. This
usually means making certain foreign keys contain valid values in the referenced files.
functions generate source code by default to provide referential integrity checking.

A connection between one entity and another or between an entity and an attribute.
When specified in , a relation defines the connection between files or between a file and
a field in the file.

A relation must be one of a fixed number of types; the type is indicated by the verb used
to represent the relation such as Has or Known by.

One of the allowed function parameter roles. If a function has a restrictor parameter, it
can only process database records whose keys match the restrictor. Any device design is
modified automatically to meet restrictions. Restrictor parameters must be key field
entries on the access path to which the function is attached.

second normal form (2NF)

select/omit set

sequence construct

session list

simulation of a change

source file (i OS)

standard function

The normalization rule that eliminates attributes that are not dependent on the primary
key. In 2NF, non-key attributes are fully functionally dependent on the primary key.

A choice that defines criteria for the inclusion or exclusion of records from the physical
file.

The simplest action diagram construct which specifies a list of actions or other
constructs that are to be executed sequentially.

A model object list to which all objects you change during a session are logged.

A process that lets you see the impact of a proposed change to a model object on other
objects in your model before you actually make the change.

A file specially formatted to contain program source code. It is usually multi-member
with each member containing a different set of source.

A function which specifies entire programs (external functions) or subroutines (internal
functions). There are three main classes of standard functions: device functions,
database functions, and user functions.
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static selection

subfile

subfile selector

synchronize a model

third normal form (3NF)

unique key

usages

user

user function

user point

version

virtual field

An option that specifies that only those records that satisfy select/omit criteria are
included in the access path.

The part of a panel that contains a repeating detail format such as that needed for a list
longer than one page.

A field on the left hand side of a subfile used for specifying an action to be taken against
a particular subfile record or records. For device designs there will normally be a subfile
selection value explanation text field to explain the allowed values for the subfile
selector.

The expansion of relations to rebuild the file entries for all files in the model.

The normalization rule that eliminates non-key dependencies between attributes of an
entity. In 3NF, non-key attributes are mutually independent.

A file key that ensures each record in the file is unique.

The usages for a model object are all objects that use the model object. They are also
called using objects.

A user type that is limited to viewing the model and cannot change it. Also known as
*USER.

A function that is entirely user specified.

A point in an action diagram at which you can insert logic. A user point is indicated by an
arrow on the far right in the action diagram editor.

A model object that originated as a copy of either a function (FUN) or a message (MSG).
Versions of the same originating model object are linked together to form a group of
objects.

A field that is logically, but not physically, present on an access path. Virtual fields are
the result of specifying that fields in a related file are to be included on an access path.

430 Tutorial



virtual field entry
An entry which describes the presence of a field on a file or access path as a result of a

join with another file. Virtual fields can only be specified for the Owned by, Refers to,
and Extended by relations.

window

A panel on which information appears that is not necessarily a full panel. Windows can
be varying sizes and can be positioned in varying locations.
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