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Chapter 1: Introduction

Design Basics

Prerequisites

This section contains the following topics:

Design Basics (seepage 11)

Designis the process of defining aninformation system that meets the needs of the
users.The human interfaceis considered as well as the characteristics of the specific
environments in which the system runs.

In CA Gen, Design concentrates on selected areas of the entire system. These selected
areas, called business systems, |let you design a manageable portion of a system at a
time. A business systemis a group of related procedures. Each procedure can
implement zero, one, or more elementary processes.An elementary process defines
what must be done to supportthe business activities. Aprocedure defines how itis
done. Elementary processes areintended to be independent of procedures and can be
reused in different types of procedures, such as batch, terminal-based, GUI, and
client/server.

To supportthe procedures, you may findit necessary to design other procedures,
providesystem or operational controls to convert data, and so on. The activities during
system design, therefore, tend to beiterative. You design partof the system, such as the
interface, see if itmeets the needs of the users,andrefine the design as needed. After
your design meets the needs of the users,you canuse that designinsubsequent phases
of development, suchas Construction.

Design can begin after you have a partial or complete Data Model and a business system
defined. Other information, however, can be useful for design.

The followinglistoffers one starting place of prerequisites to design. The listdoes not
represent a sequence; itshows only a set of prerequisites that can be satisfiedin
different sequences.

m A Data Model, a partial or complete Entity Relationship Diagram
m  Activity model, a partial or complete Process Hierarchy Diagram

®m  Interaction model, a partial or complete set of Process Action Diagrams
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Design Basics

Objectives

m  Implementation plan, a partial or complete plan determined through matrix
clusteringand affinity analysis

m  Business systemdefinition, defined through Business System Definition

Several development lifecycles useinformation-engineeringtechniques. You can prefer
a different set of prerequisites or set of concurrent requisites. For a discussion of the
alternativelifecycles thatuse information engineering techniques, see the Client Server
Design Guide.

The major objective of system designis to develop the system as itappears to the users
(the external aspects of the system). The external design of the system must be suitable
for the proposed business users, locations,and technology. Detailed technical design
issues, however, arenormally deferred until the users agree with the functionality of
the interface design. The interface design must firstsatisfy the needs of the usersinits
form and its suitability to meet the business objectives.

Other objectives of design or constraints on the form of the system may also exist. For
example, anobjective may be that the new system development exploitand protect
other system development investment. This may involve designing procedures to make
the best use of current (sometimes called legacy) systems and data. The design may also
have to work with some other system thatis currently planned or under parallel
development.

After anoverall designis agreed upon, the results of the design work cansupply
subsequent phases of development, such as Construction.

Tasks Performed During Design

Designrequires you to perform several major tasks, each of whichis described in detail
inthe Client Server Design Guide.

The tasks inthe followingtableassumethat you have already prepared for design by
doingthe followingtasks:

m  Assemblinga design team

m  Reviewing the results of previous phases ofa lifecycle

m  Establishingdesignstandards
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Design Basics

Deliverables

The order of the tasks in the table does not imply the only sequence in whichyou can
perform the tasks.Inthe actual design work, itis common to perform many tasks
concurrently. The followingtablelists the major tasks performed during design.

Task Purpose

Choose anapplicationstyle Map the tasks of the users to a type of application:
Graphical User Interface (GUI)
Client/server
Terminal based (block mode)
Batch (Batch is onlyavailable on MVS)

Designthe dialog Specify the procedures and the dialogflows used
to navigatethe system.

Design the interface Build the screens, windows, and dialogs (the
external interface).

Design the procedure logic Specify the logic for each procedure.

Designthe data structure Transformthe logical data model into a physical

representation of the database.

After completingthe major tasks, you can complete the design by verifying with the

appl

ication users the consistency and completeness of the design.

After you complete design, you have the followingset of deliverables touse for
subsequent phases of development:

Interface layouts thatimplement the data views for a particular procedure
developed with the Screen Design tool and the Navigation Diagramtool

A set of procedural logic programs and data views, called Procedure Action
Diagrams

A diagramoflinks and transfers among procedures based on commands and states
that trigger these flows, called Dialog Flow Diagram

A design for the physical structure of the databasedeveloped with the Data
Structure Listand, depending on the database management system, the Data Store
List

A set of specifications determined from the technical design to use during
subsequent phases of development, such as Construction

Inaddition, you may need to update deliverables from previous phases of development.
For example, you may discover duringdesign that previous informationisinvalid or
additional requirements need to be analyzed.
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After You Complete Design

Typically, thetasks you need to complete after designinvolvegenerating andinstalling
your application, or parts of the application. Installing the application lets you test the
applicationand verify the design and functionality with users.

Note:For more information aboutgeneration and installation, seethe Workstation
Construction User Guide.
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Chapter 2: Designing a Graphical User

Interface

This section contains the followingtopics:

Graphical User Interface (see page 15)
GUIs and User-Centered Design (see page 16)

Graphical User Interface

Prerequisites

A Graphical User Interface (GUI) is the type of interfaceused by GUI applicationsand by
different styles of client/server applications (such asthedistributed process style).

You create a GUI with the Window Design functionality within the Navigation Diagram
tool.

More information:

Designing Windows (see page 69)
Client/Server Application Design Basics (see page 29)

Before you begin designinga GUI, you should have either completed or have an
understanding of certain tasks. However, the specifictasklistcanvarydependingon the
information engineering techniques of the lifecyclebeing used.

The followinglistoffers a starting place of prerequisites. As you become more familiar
with designing GUIs, or select a lifecyclethat works best for your needs, you may prefer
a different set of prerequisites. For more information aboutthe alternative lifecycles
that use information engineering techniques, see the Client Server Design Guide.

m  An understanding of the tasks thatthe user performs with the application, whichis
determined from previous phases of a lifecycleor by interviewingusers as you
design the interface

m A partial or complete data model defined with one of the Data Model tools

m  Oneor more procedures defined with the Dialog Design tool
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GUIs and User-Centered Design

m  Views for one or more procedures defined with the View Maintenance tool or the
Action Diagramtool

m A business systemdefined with the Business System Definition tool

GUIs and User-Centered Design

As you design a GUI, you should consider some of the changes required for the interface
user. These considerationsapply to standalone GUl applicationsand client/server
applications. Agood placeto startis by consideringtheinterfaces for environments that
are not graphical.Intraditional onlinetransaction processing, for example, a user
interacts with the system usinga terminal-based screen on dumb terminals. The system
drives the dialogof the userand restricts options by what the menus provide. The work
pattern for the useris one of procedural tasks controlled by the system.

As a designer, you are now faced with a change inthe work patterns of users from
procedural tasks to information gatheringtasks. Users now expect greater control of
applicationuseand the sequence in which they perform applicationtasks.Inshort,
users want applications, especially theinterface, to empower them to better complete
their work.

Applications mustaddress this changein work patterns and offer a user-centered design
for the interface. The interface should providea flexible user dialog with a choice of
activities. Tothe greatest extent possible, the user must be in control. The application
becomes one of a set of tools by which the user accomplishes work.

The application user tends to view the entire desktop as a collection of tools. All of the
applications work together, or should from the perspective of the user, to provide an
integrated solution toinformation gatheringtasks. For example, data could be shared
among a CA Gen ClientServer application,a word processor,and a spreadsheet. This
type of integration represents what users want, and will require, in desktop
environments.

How You Create a GUI

To create a GUI design, you have some preliminary decisions to make concerningthe
interface. CA Gen tools can often assistyouas you make these decisions, but, overall,
many of the preliminary decisions can be made independently of the tools.
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For example, as you decide on the overall form and function of the interface, you would
typically addresstasks such as shown next:

m  Determine the flow between windows and dialogs thatcorresponds tothe order in
whichthe user is most likely to use the application.

m  Decide on any interfacestandards for the application, which couldinclude decisions
about:

— When to use tool bars andstatus bars
— The bitmap images to useas objects

— The font and the foreground and background colors for windows, dialogs, and
controls

After you have a preliminary design, you perform several major tasks with the Window
Design functionality. Each of these major tasks has subtasks associated withit. The
major tasks tend to group into the followingbroad categories:

m  Tasks to create windows and menu items

m  Tasks to create controls and specify control characteristics (controlsare
components that allowselection of choices, entry of information, or both)

m  Tasks to fine tune the interface

The major tasks tend to be iterative. For example, sinceone procedure may have many
windows associated with it, you would iterate the tasks of specifyingthe characteristics
for each window, the characteristicsfor each control,and so forth.

You canfollowthe majortasks insequence to create a GUI interface. This is not the only
sequence in which you could build a GUI. The major tasks show one sequence that can
guide you as you create your application. As you become more familiar with the
Window Design functionality, you may prefer a different sequence.

The followingtablelists thetasks to create windows and menu items.

Task Primary Subtasks

Add a window Choose a procedure or procedure step with
which you want to associatea window or
dialog.
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Task

Primary Subtasks

Specify window characteristics

Name the window.

Specify ifthe window is the primary one with
which the user interacts.

Specify where on the desktop the window
appears when firstinvoked.

Specify if the window can remain open while
the user performs other tasks.

Specify ifthe window uses a bitmap for a
background.

Add menu items to a window

Name the menu options that appearinthe
menu bar and menu bar pull downs.
Determine the arrangement (hierarchy) of
the menu options.

Specify font and colors for menu items.

Specify menu item characteristics

Specify the text for the menu item.

Specify the resultthat occurs when the user
selects the menu item.

Specify the command, if any, associated with
the menu item.

The followingtablelists thetasks to create controls and specify control characteristics.

Task

Primary Subtasks

Add controls thatimplement views of
attributes

Select attribute views.
Specify the type of control.

Specify prompts and edit patterns.
Placethe control on a window.

Add controls thatdo not implement
views of attributes

Specify the resultthat occurs when the user
selects the control.

Specify the text for the control.

Placethe control on a window.

Specify control characteristics

Map import and export views.
Specify the text for the control.

Specify prompts and edit patterns.

Specify behavioral results of the user
interacting with the control.Behavioral
results alsoincludes event processing, which
is listed as a separatemajor task because of
the amount of information associated with
events.
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Task Primary Subtasks

Add events Add an event type.
Create a name for the event action.

Specify the action diagramlogic for the event
action.This subtaskis performed with the
Action Diagramtool.

The followingtablelists tasks to fine tune the interface.

Task Primary Subtasks
Test the flow of user tasks from Decide which windows open or closewhich
window to window other windows.

Test the flow from window to window.

Refine the overall appearanceof the Verify the implementation of any
interface application-widestandards.

Verify the use of tool bars and status bars.
Rearrange the controls ina manner that
satisfies the object/action flow in which a
user performs tasks.

Group related controls together.
Disablecontrols whereappropriate.
Create or update any bitmapimages to use
as objects.

Verify the choices for the font and the

foreground and background colors for
windows, dialogs, and controls.
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Chapter 3: Designing a Terminal-Based
Interface

This section contains the followingtopics:

Terminal-Based Interface Function (see page 21)
Design Objectives (see page 22)
How You Create a Terminal-Based Interface (see page 24)

Terminal-Based Interface Function

Inan onlineenvironment, the primary visual layouts arescreens and windows. A
window is one of the graphical objects used by the type of interfacecalled graphical
user interface. GUIs provide great flexibility and user-controlled actions. Ascreen is a
terminal-based interface, one in which the user interacts with the system usinga dumb
terminal or a PC with terminal emulation. The system drives the dialogofthe user and
restricts options to what the menus provide. The work pattern for the user is basically
system-controlled procedural tasks.

GUIl-based applicationsletthe user drive the screen. Terminal-based interfaces offer the
user predetermined routes andrestrictinput.

Each screen provides the user interfacefor one procedure step or single-step
procedure. When you design a screen, you are creatinga visual layoutof the importand
export views of a specific procedurestep that was defined usingthe Dialog Design tool.

You create a screen usingthe Screen Design tool.

You design screens only for online procedure steps. You do not design screens for batch
procedure steps. The primaryvisual layoutin a batch environment is not a screen or
window, but rather a report.

Note: Batch is onlyavailable on MVS.
More information:
DesigningScreens (see page 87)

Designing Windows (see page 69)
Designing Dialogs (see page 49)
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Design Objectives

When you design terminal-based interfaces usingthe Screen Design tool, your
objectives are as shown next:

m  Create screens thatare easyto read and consistentacross thebusiness system

m  Make the steps the user must followclear and easyto implement

Prerequisites

Before you begin designing screens, you should have either completed or have an
understanding of certain tasks. However, the specifictasklistandits contents canvary,
depending on the information engineering techniques of the lifecyclebeingused.

As you begin your screen design tasks, you can use the listof prerequisitetasks that
follows to help you get started. As you gain experience in designing block mode screens
for your application, you may choose to use this listas itis, delete some of these tasks,
or add others.

This getting started list consists of the followingtasks:

m  An understandingof the tasks thatthe userintends to perform with the application,
whichis usually determined from previous phases of development, suchas lifecycle
analysisusingtheEntity Life Cycle Analysistool

m A data model defined with the Data Model tool, Data Model List tool, or the Data
Model Browser tool

m  Oneor more procedures defined with the Dialog Design tool

m  Views for one or more procedures defined in procedure synthesis usingtheDialog
Design tool

m A business systemdefined with the Business System Definition tool

Types of Screen Objects

There are two types of objects you can define duringscreen design:
m  Screens
m  Screen templates

A screen is the view of the system for the user. Each onlineprocedure step created in
dialogdesignis associated with one screen.
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A screen template is a definition of a partof a screen, typicallya partthatyou may want
repeated in the same position on many or all screens such as the name of your business.
Becauseitcanbe used repeatedly, a template saves designtime. Italso gives screens

uniformity.

Design Componentsin Screens and Templates

Screens contain the following design components:

mfield
mliteral
m  prompt

m  specialfield

m  template

Templates contain the following design components:
m  Jiteral
m  prompt

m  specialfield

Fields arespecifictoa particularprocedurestep, sincethey are mapped to the attribute
view of a procedure step. Sincetemplates can be shared by many screens (and
therefore, many procedure steps), templates do not supportfields.

Screen Design Components

The followinglistdescribes the functions of the major components that you create and
modify in the process of designinga screen:

m A fieldimplements import and export data views. A singlescreen associated with
each procedure step is responsiblefor providingdata toits import view and
displayingdata fromits export view. As a designer, you can use each field on the
screen to implement both animport and an export view of an attribute.

Note: Before you begin to add fields to screens, be sureyou understand the
relationship between screen fields and import and export data views.

m  Aliteral isinformationthatdoes not change such as the title appearingatthe top of
a screen. Presented as text, number, or symbol, a literal represents itself rather
than a reference to something else.

m  Apromptisalabel forafieldora special field. A promptis placed closeto the field
with whichitis associated.
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m  Aspecial field reflects a special attributethatis not derived from business
requirements butis introduced duringsystem design for a specific purpose.
Examples of special fields areuser IDs, timestamps, transaction codes, and system
error messages.

m  Atemplate canalsobe partof a screen. It canconsist of literals, prompts,and
special fields.

How You Create a Terminal-Based Interface

To create screens or templates, you use the Screen Design option of the Design tool to
perform the necessarytasks and subtasks. Thetasks can be divided into the following
broad categories:

m  Create templates and screens step by step
m  Create screens automatically

m  Finetune the interface

Note: Ifyou planto usetemplates, build them first. Then build the screens in which you
planto use them.

The followingtables illustratevarious tasksand subtasks.

The followingtablelists thetasks to create templates step by step.

Step Task Subtasks to Consider

1. Open a new template Define the template name.

Inthe Description field, definehow and where this
template is used throughout the business system.

2. Add a literal Determine whether to use defaults for properties.
Add literal properties.

Determine positioning.
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Step Task

Subtasks to Consider

3.

Add a special field

Determine whether to use defaults for properties.
Add a prompt.

Add prompt properties.

Determine field displaylength.

Add field display properties.

Add error display properties.

Determine fill character.

Define edit pattern.

Add Help ID.

Determine positioning.

4.

Copy a literal

Determine positioning.

The followingtablelists thetasks to create screens step by step.

Step

Task

Subtasks to Consider

1.

Use a template ina
screen

Delete any unwanted literals or special fields contained
intemplate.

Add a field

Define import view.

Add a prompt.

Add prompt properties.
Determine field displaylength.
Add field display properties.
Add error display properties.
Determine fill character.
Define edit pattern.

Add Help ID.

Determine positioning.

3.

Add a literal

Determine whether to use defaults for properties.
Add literal properties.

Determine positioning.
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Step Task

Subtasks to Consider

4. Add a special field

Determine whether to use defaults for properties.
Add a prompt.

Add prompt properties.

Determine field displaylength.

Add field display properties.

Add error display properties.

Determine fill character.

Define edit pattern.

Add Help ID.

Determine positioning.

5. Copy a literal or
repeating group

Determine positioning.

6. Describea screen Includedescriptions of sourceand destination procedure
steps.
7. Specify screen Define screen name (changingthe name changes the
properties name of the associated procedurestep and action block).
Define Help ID.
Determine whether to enable scrolling.
Define whether unused occurrences are protected or
unprotected.
Define top on display-firstreturn.
Describescreen.
8. View in different None.
display modes
9. Run prototyping None.

The followingtablelists thetaskto create a screen automatically.

Task

Subtasks to Consider

Create a screen
automatically

None.
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The followingtablelists thetasks to fine tune aninterface.

Task Screens  Templates Subtasks to Consider
Assign commands to X X Define whether message type is
function keys Standard or Default.

Check reserved command names
before assigninga command

name.
Access view X Define whether anyattributes
maintenance should be deleted.
Center ascreen object x X None.
Change the name of X X None.
the screen or template
Delete anobject X X None.
Delete anunused X X None.
prompt
Specify whether to X None.
display function keys
and commands on
generated screens
Move an object X X None.
Redefine an object X X None.
Redefine a literal X X Reposition literal after changing
text.
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Chapter 4: Designing Client/Server
Applications

This section contains the followingtopics:

Client/Server Application Design Basics (see page 29)

Types of Logic (see page 29)

Design Alternatives (see page 31)

Distributed Process and CA Gen Toolsets (see page 31)

Navigation DiagramTool (see page 32)

DialogDesign Tool (see page 32)

Action DiagramTool (see page 35)

Construction (see page 36)

How to Add Distributed Process to an Existing Model (see page 36)
Deploying Changes (see page 42)

Client/Server Application Design Basics

When you create applications, the design decisions you make determine, in part, the
tasks that you perform. For client/server applications, thedesign decisions are often
numerous, which results in numerous tasks. For more information aboutthe tasks for
creatingclient/server applicationswith CA Gen, see the Client Server Design Guide.

Types of Logic

For purposes of distribution, itis possibleto divideapplication softwareinto three
distincttypes of logic:

B Presentation, whichis associated with the userinterface

m  Businessrule, whichis associated with accomplishinga basic business process

m  Data manipulation, whichis associated with readingand writing persistent data
Presentation logicis associated with a procedure step definition.Business rulelogicand
data manipulationlogicaregenerally foundin elementary processes or process action

blocks.Insome applications, little or no business logic exists except for that directly
governing data.
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Presentation Logic

Insimpleclient/server applications, these three types of logic can bedivided into two
components executing on different machines, one for presentation and one for data
manipulation.Businessrulelogicisgenerally embedded in whichever component it
appears to make sense, orit may be segmented into reusableaction blocks. Onereason
for putting business rulelogicinareusablecomponent is thatyou can easily generate
andinstall thecomponent for a different platform.

You do not have to decide what processinglogicisrequiredto supportnetwork
communications. CA Gen for client/server products includes a communications runtime
for you. For more information aboutthe communications runtimecomponents, see the
Distributed Processing - Overview Guide.

The important taskto remember is to design client/server applicationsto be modular
and flexible.Maintain a clear distinction between presentation logic, business rulelogic,
and data manipulationlogic sothatyou canchange between client/server styles as
needed. Maintain data manipulation logic asseparateaction diagrams or common
action blocks to be used by server procedures. This approach also allows many client
procedures to use the server procedures.

The clientcomponent of a client/server application requires a graphical user interface.
For information aboutthe special action statements for GUI applications, seethe Action
Diagram User Guide.

More information:

Designing Windows (see page 69)

Business Rule Logic

A major design consideration for the processinglogicis whatlogicis required to fully
supportthe tasks performed by the user. After you determine this,you candecide if the
logic should bedistributed or not. If the logicis distributed, you have considerations of
which platform, clientor server, is bestsuited for the particular functionality.
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Data Manipulation Logic

A key design consideration concerningdata is howimportantis access to current data.
Depending on the applicationand business needs, data that is updated periodically,
instead of continually, may be adequate. Data that is replicated on the clientplatformis
often used onlyfor read access (data look up). If other actions arerequired,such as
create, update, and delete, the database management system (DBMS) must have the
capability to handlethe data integrity, node directories, and two-phase commits.
Typically,the DBMS provides these capabilities and notthe generated application.You
can, however, build with CA Gen the time stamping andlockinglogicinyourapplication,
but you must also design for various failure conditions.

Withread-onlyreplicated data, you have several design decisions:
m  How to distributethe data
m  How to update the replicated data

m  How often to update the replicated data and ensure that each clientmachinehas
the same data

m  How to ensure consistency and synchronization of data after a component fails
You providethese capabilities through the processinglogicinyour procedure action

diagrams (PrADs), the procedure steps on the Dialog Flow Diagram (DLG), batch transfer
of data, and office procedures.

Design Alternatives

Dividingthe logic also gives riseto three basic design alternatives for client/server:
®  remote presentation
m  distributed process

m  remote data access

These design alternatives arediscussedin detail inthe Client Server Design Guide.

Distributed Process and CA Gen Toolsets

Most of your design work for a distributed process application occurs with the following
tools inthe Design Toolset:

m  Navigation Diagramtool
m  DialogDesign tool

m  Action Diagramtool
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Navigation Diagram Tool

You also havesome considerations when you use the Construction Toolset.

Navidation Diagram Tool

The user interfacefor a distributed process applicationisa graphical userinterface. Only
the clientcomponent contains aninterface.To design a GUI interface, see the chapter
“Designing Windows.”

Dialog Design Tool

Processinglogicisoften divided between hardwareplatforms.This lets you best use the
processing power of each platform andto limitthe quantity of data transferred over a
network. This division requires separate procedures for the clientand server
components. The dialogflow between clientand server procedures can pass commands
anddata asinanyother dialogflow.

Identify Client and Server Procedures

After you identify the initial procedures onthe DLG, you need to decompose these into
clientandserver procedures (called client-to-server mapping). This mappingcan take
several forms, as the following bullets show. The lastthree bullets correspondto a style
of client/server applications called thedistributed process style.

m  OneClient Procedure: No Server Procedures

This mappingassumes that all processingis performed on the client, with data

stored remotely on a server or locallyona client,and accessed directly fromthe
clientprocedure usinga DBMS to obtain data from the server. The advantage of
this mappingis that all the processingisinoneplaceand maintenanceis easier.

m  OneClient Procedure: One Server Procedure

With this mapping, the clientand server procedures areseen as closely coupled
pairs.The server procedure is developed specifically to serve the needs of the
client. The clientprocedure is developed specifically to receive the data provided by
the server procedure.

You can conveniently define this mappingas two procedure steps of the same
procedure. The clientprocedure is the firststep so that other clientprocedures can
flow to it. Usingtwo procedure steps of the same procedure, however, keeps other
clientprocedures from accessingtheserver procedure step. The flow can go onlyto
the firststep of the multiple-step procedure.
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m  OneClient Procedure: Many Server Procedures

This mappingimplies a multifunctional client procedure being serviced by many
server procedures. This makes the server procedures relatively simpleand
individually easy to maintain. However, the client procedure may become more
complex and the DLG is more complicated.

You may find itmore convenient to define this group of procedures as procedure
steps of the same procedure. The clientprocedureis the firststep and the server
procedures arethe followingsteps. With such a definition, other clientprocedures
cannot access theserver procedure steps.

m  Many ClientProcedures: Many Server Procedures

In this mapping, the functionality of each server procedure is implemented to be
reusableby many clientprocedures. Reusability in this casemayresultin complex
server procedures as well as complex client procedures. On the DLG, each server
must be a procedure (not a procedure step). Reusability might be better achieved
by means of reusableaction blocks.

Define Client/Server Flows

The followingillustration shows whatoccurs as control flows froma client procedure to
a server procedure and back.

Impaut from user Output 1o user
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Client Procedure (GUID
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and links to server and client executes

|
|
Server Procedure (no display)

Server executes

After a distributed process has been splitintoclientand server procedures, you need to
add flows between the procedures. Flows to a server are defined to connect client
procedures to the information processes, which areimplemented as server procedures.
The flows must always return and are defined as links. Maintenance of both clientand
server logic will besimpleriffew dialoglinks between a clientand server are defined.
For instance,add, change, and delete requests shouldideally beon one flow, not three.

One sstarting placeis to firstadd dialog flows between the clientprocedures that
implement user tasks.The server links areinaddition tothe clientdialogflows.The
users should not be ableto tell when the clientis accessingtheserver, soyou can think
of these additional flows asbeinginvisibleto the user.
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Dialog Design Tool

Exit States

Data in Flows

Link flows must be used to joinclientand server procedures; transfer flows cannotbe
used. The link flow works in the following manner:

m When the clientprocedure completes execution anappropriateexitstateis setand
control is passed alongthe link flowto a server procedure. The properties of the
link flowshould be Execute Firstonarrivingatthe server (the server procedure has
no displayassociated with it).

m When the server procedure completes execution an exit state that causes a return
should be setinthe procedure logic.Control is then always passed backto the
callingclientprocedure.

The Returns On flow supports any of the termination actions for exitstates (normal,
rollback, abort) and any of the exit state message types (none, informational, warning,
error). Exit state messages associated with server procedures return to the client
component and are displayed. One exception to this is if you specify a message type of
none and specify a message text. The message is not returned for a message type of
none that has message text.

Only data or acommand may be passed alonga flow. The value of the exit state cannot
be tested by the clientprocedure logic.

Exit states that causea flow for Returns On are optional.If not used, flow returns to the
clientprocedure when the server procedure completes execution. This is no different
from the behavior of any procedure.

The flow property should be set to Execute Firston return. This ensures that the client
procedureis always executed againto interpret the resultof the server procedure
execution.

Datais normally passedinboth directions alongthe flow. View matching on the flow
specifies thatthe data needed by the receiving procedure be passed between aclient
anda server procedure. A well-designed client/server application should minimize
network traffic. When you match views on a flow, move only essential information
between the two procedures.

The data to be passedalonga flowis defined usingview matching. By introducinga
work attribute view inthe server procedure and a correspondingview inthe client
procedure, you canreturn the server procedure execution status to the clientprocedure
for interpretation. The interpretationis performed by a CASE OF statement inthe client
procedure.
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Action Diagram Tool

Summary of Requirements

The procedures and flows on the DLG must meet certain requirements for a distributed
process application:

Recommendations

Clientprocedures must be designated as online.
Clientprocedures can flow to other clientprocedures or to server procedures.

Flows from client procedures to server procedures must be links. The flow must
return to the client.

The link from a client procedure to a server procedure must be set to Execute First.
Server procedures must be designated as onlinewith no display.

Server procedures can be subdivided into procedure steps, but the flow from a
clientprocedure must go to the firststep of the server procedure.

The server procedure must set an exit state to return control to the client
procedure at the end of a server procedure execution.

When datais to be sent orreturned across a link, you must map the information
views on both the clientand server procedures to one another with view matching.

Inaddition to the requirements, certaintips can help the design of your DLG:

Generally,use as few dialogflows as possible between a clientand a server. For
example, add, change, and delete requests should be on one flow, not three. The
clientapplication cansetthe command to CURRENT on the flow to the server
application.The logicinthe server application tests the CASE OF COMMAND to
determine which action to take. The reverse canhappen on the return flow. In
some situations, individual flows may be more efficient on a network becauseyou
pass onlyrequired data.

Includethe word client or server (or an abbreviation for them) as partof your
procedure name, perhaps as a suffix. This helps you visually identify the two types
on the DLG and during packaging.

Action Diagram Tool

The PrADs for distributed process applications mustcontain separatelogic for the client
and server components. The clientlogic has two parts.One partreceives inputfrom the

user, begins processing, and passes control to the server. A second part receives control
from the server and ends the processingfor that procedure step.
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Construction

Construction

Generally speaking, the separation of logic occurs alongthefollowing areas of
processing:

m  Client(Input)

— Presentation of information

Dialogcontrol

Input validation

Event processing

|
(@]

lient (Output)

— Error reporting

Reformatting of extracted data

m  Server
— Dataactions againstthedatabase
— Error recovery

— Inputvalidationrequiringdata access

Tracking between the clientandserver logicis easierif you match the command sent
andreceived. You canaccomplish this by creatinga similar CASE OF COMMAND
structure inthe PrADs for the clientand server components. Although the structureis
similar, the actions for the commands differin each PrAD.

For more information aboutthe Action Diagramtool, see the Action Diagram User
Guide.

The construction tasks for a client/server application differ little fromthose for other
types of applications. You package procedure steps, define environment parameters,
and generate/install the application. For a distributed process application, you perform
these tasks for both the clientand server components. For more information about
generating and installing client/server applications, seethe Workstation Construction
User Guide.

How to Add Distributed Process to an Existing Model

With CA Gen Toolsets, you can modify an existing model and add the distributed
process style.You can continue to use the existingapplication as you phaseinthe
distributed process application. The action blocks in the existing model arereusablein
the distributed process application.
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How to Add Distributed Process to an Existing Model

This section explains howto add the distributed process styleto a terminal-based (block
mode) application, butthe principles also apply to convertinga GUI application.

The following details the main tasks required for converting an existingapplicationtoa
distributed process application:

m  Create a separate business system

m  Create the server procedure steps

m  Copy the PrAD logic fromthe terminal-based PrADs

m  Create the clientprocedure steps

m  Modify the DLG

m  Modify the client PrADs

m  Modify the server PrADs

m  Create the clientuserinterface

m  Packagethe application

m  Generate/install the application

These tasks represent a fastway to convert an existing terminal-based application
(preferably a small application). The intent is for you to create quickly a distributed
process application thatworks. This lets you begin exploring client/server computing as
soonas possible. Fast, however, does not necessarily mean best. Any redesign of an
applicationshould takeinto accountall of the information discussed in the Client Server

Design Guide. Even so,the knowledge gained from a quick conversionis beneficial to
future design work.

Typically, a terminal-based application containsonline procedure steps. The procedure
steps areassociated with screens, which use function keys to invoke commands. The
commands areinterpreted by the PrADs through a CASE OF COMMAND structure.
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How to Add Distributed Process to an Existing Model

The followingillustration shows an example of a terminal-based procedure.
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Create a Business System

Create a separate business system for the distributed process application. Note that the
same business systemshould contain both the clientand server components of the
application.

Including both in the same business system provides the following benefits:

m  Avoids flows across business systems which can make subsetting cumbersome.

m  Flows between procedure steps canbe verified more easily.

m  Load module packagingis notpossibleacrossbusinesssystems.

Create the Server Procedure Steps

Server procedure steps contain code used to execute the business logicthatis currently
containedinthe corresponding block mode procedure steps.

Follow these steps:

1. Access the DialogDesigntool.

2. Create the server procedure steps for the DLG based on the ones for the
terminal-based application.

You may finditeasier to read from alistas youadd the procedure steps for the
distributed process application. Several reports, such as the reports for online packaging
and procedure definitions, listthe procedure step names.

Note: We recommend that you add the word server, or some designation thatindicates
server, to the procedure step name.
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Copy the PrAD Logic

Now that you have a DLG for the distributed process application, you need to copy the
PrADs from the terminal-based application.

Follow these steps:

1. Open the business systemfor the terminal-based application.

2. Select the Action Diagramtool.

3. Opena PrAD that you want to copy.

4. Open the business systemfor the distributed process application.

5. Select the Action Diagramtool.You now have two windows open for the Action
Diagramtool.

6. Open the correspondingserver PrAD.
7. Select all lines of the logicin the terminal-based PrAD. Do not includethe views.
8. Select the blanklinebelowthe views inthe distributed process PrAD.

9. Select XCOPY from the Edit menu to copy the logic from the terminal-based PrAD to
the distributed process PrAD. The views get copied also.

10. Repeat steps 3 and 6 through 9 for each PrAD that you need to copy from the
terminal-based application to the distributed process application. When finished,
closethe Action Diagramtool for the terminal-based application.

Create the Client Procedure Steps

Clientprocedure steps mimic the user interaction that the current screens facilitate.
Logic inthese procedure steps will belimited to interaction with the user and calls to
the server procedure steps.

Follow these steps:

1. Accessthe DialogDesign tool.

2. Copy each server procedure step to create a clientprocedure step.

Note: We recommend that you add the word client, or some designation thatindicates
client, to the procedure step name.
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How to Add Distributed Process to an Existing Model

Modify the DLG
In DialogDesign, the flows that currently existbetween screened procedure steps are
duplicated between the newly created client procedure steps. This allows the flow of
the application fromthe userinteraction pointof view to be the same as itwas before.
Follow these steps:
1. Select eachserver procedure step andset the step properties to onlinewith no
display.
Note: The clientprocedure steps should already beset to onlinewith display, so
you do not have to change the step properties.
2. Joineach clientprocedure step to its correspondingserver procedure step with a
link.
3. Set the Flows On property to an exit state of FLOW_TO_SERVER. Set the command
to Current.
Modify the Client PrADs

For each of the clientcomponent PrADs, complete the followingsteps.

Follow these steps:

1.

Select all lines of logicin the PrAD, except forinitial statements that move imports
to exports.

Delete the lines of logic.
Add logicthatsets anexit state of FLOW_TO_SERVER andthen escapes.

You want the current command to get passed to the server procedure step. The
server procedure step already has a CASE OF COMMAND structure to handlethe
command.

Increasethe cardinality of the repeating group views.

GUI clientPrADs can handle more data than PrADs for terminal-based screens. A
terminal-based screenis limited to 25 lines. Windows and dialogs can have
numerous scrolling listboxes, drop down lists,andsoon.
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Modify the Server PrADs

For each of the server component PrADs, complete the followingsteps.

Follow these steps:
1. Delete all logicpertainingtothe userinterface, such as MAKE statements.

2. Retain the USE statements that use action blocks dealingwith database
manipulation.

Create the Client GUI

Select the Window Design functionality in the Navigation Diagramtool and create the
windows and dialogs for the client procedure steps. You can convert a procedure step
into a window or dialogbased onits views. Inthe Window Design tool, the conversion
process is called transformation. You access transformation fromthe Window Selection

pop-up.

The conversion cancreate a window or dialogthatserves as a good starting place
depending on the type of functionality provided by the procedure step. For example, a
procedure step that performs onlyrelatively simple processing,suchas anadd
capability,inthe terminal-based application converts very well. A procedure step
associated with a selection liston a screen and with dialog flows does not transformas
well. You may want to convert the clientprocedure steps and check the results.You can
delete the ones that do not convert to your satisfaction and build thoseas required for
the design of your user interface.

Packade and Generate the Application

Information about packaging, generating/installing, and testinga distributed process
applicationisdiscussedindetail inthe Workstation Construction User Guide. Inshort,
packagethe distributed process businesssystem for local testingand for production
(the target platform). For local testing, packagethe application for window packaging.
Packagethe clientand the server procedure steps as GUI load modules.

Generate andinstall thedistributed process application for local testing. Test the
application. After you complete local testing, generate andinstall theapplication for the
target platforms.The server component on the hostplatform canrunconcurrently with
the terminal-based application. Thesame action blocklogic canaccessa common
database.
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Deploying Changes

The followingillustration shows reusableaction blocks for different types of
applications.
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Deploying Chandes

After you installthedistributed process application, revisions toithave to be
redeployed. This caninvolvethe clientcomponent, server component, or both.
Deploying changes to a distributed process application hasseveral considerations. For
more information aboutdeployment, see the Client Server Design Guide.
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Chapter 5: Designing a Database

This section contains the following topics:

DatabaseDesign Team Tasks (see page 43)
Technical Design Defaults (see page 44)

Database Design Team Tasks

Databasedesigninvolves creatinga relational database definition fromthe Entity
Relationship Diagram (ERD). The ERD is the conceptual data model. The databasedesign
team usuallyinvolves the following members:

m  Application development team

m  Databasespecialists

The involvement inthe databasedesign canvary greatly for each audience. For
example, one primary goal of the designteam is to create an application with which the
team can perform unit testing. The designteam, atleastinitially, needs only a database

designthat canbe generated andinstalled. The designteam is less concerned with
fine-tuning the databaseor with optimizing performance.

After completingunit testing and perhaps other areas of testing, the design team then
needs to fine tune the databaseand optimize its performance. This is often when a
databasespecialistassists thedesign team. The databasespecialistlooks in detail atthe
logical and physical definitions for the database.

Sincedifferent audiences have different roles concerning databasedesign, the
audiences tend to use different tools inthe Design Toolset.

Database Specialist Tasks

The databasespecialistis primarily concerned with the followingtools:
m  Data Structure List

m  Technical Design Defaults

m  Data Store List

m  Referential Integrity Process

For more information aboutthese tools and the tasks related to them, see the Toolset
Help.
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Design Team Tasks

The designteam, inan effort to reach unit testing, is most concerned with the
Transformation and Retransformation Tools. In addition, the design team may want to
modify defaults with the Technical Design Defaults tool.

As development progresses, the designteam may need to transformspecific pieces of
the data model as the data model changes. Incremental retransformation is used for
this.In general, transformationis performed the firsttime and retransformationis
performed thereafter as needed.

The physical databasedefinition thatis created when the data model is transformed
does not containa dynamiclinkto the data model. This means that the design team can
continue to make changes to the data model withoutimpactingthe technical design.
Changes may be made to the Data Structure List without affecting the data model.
Changes to the Data Structure List are lostif a subsequent transformationis performed
on the data model.

Initial Transformation Tasks

The designteam has two primary tasks to perform the initial transformation:
1. Establishtechnical design defaults

2. Invoke the transformation

Technical Design Defaults

Technical design defaults provide control over the databasedefinition thatis created
duringthe transformation process.Ingeneral, the designteam does not need to adjust
the technical design defaults. The defaults aresufficientto produce a database
definition that can be generated and installed. The default values producethe data
definition language (DDL) necessary for structured query language (SQL) generation and
installation. Most of the defaults relate to specifics of the database management system
being used and should be reviewed with a databasespecialistbeforebeing
implemented in other environments.

Technical Design provides supportfor the following DBMS types:

= DB2z/0S
= DB2 UDB
= JDBC

® MS/sQL

m  ODBC/ADO.NET
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Technical Design Defaults

Transformation

m  ORACLE
= SQL/MP

For more information aboutchangingthe defaults inthe Technical Design Properties
pop-up, see the Toolset Help.

Transformationis the process of creating a data structure diagram (DSD) based on the
ERD. You access the DSD through the combination of the Data Structure Listand Data
Store ListTools.

The DSD consists of data structure objects (tables, indexes) and data store objects
(databases, tablespaces, indexspaces). Based on the data objects of the DSD, the DDL is
created during Generation.

Before performing transformation, CA Gen runs a consistency checkagainstthe data
model. Ifany portion of the data model is incompleteor inconsistent, the
transformation fails. Thedesign team can either correct the errors inthe data model
andthen transformagain, or manually transform parts of the data model that were
consistent. Manual transformation involves using the Data Structure List tool and
requires more work from you than when CA Gen performs transformation.

CA Gen transforms a data model in the following way:
m  Each entity type in the data model is implemented as a table.
m  Each attribute inthe data model is implemented as a column.

m  Each relationship witha cardinalityof 1:1 or 1:M is implemented as a foreign key. A
foreign key is a collection of one or more columns in one tablethat is used to
identify another table.

m  |dentifiers areimplemented asindexes.
m  Foreign keys (implementing relationships)areplacedinindexes.

m Dataset sizes arecalculated from entity type and relationship properties (maximum
number of occurrences, and so forth).

m Names of tables and columns aredetermined in this way:

- Ifthe entity type (being implemented as a table) or attribute (being
implemented as a column) has a Data Structure Listname, itis used.

— Ifthere is noData Structure List name, the entity type or attribute nameiis
used.
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Retransformation

— Ifthe resultingnameis areserved word in the selected database management
system, the name is modified slightly by CA Gen.

- Alltables areplacedina singledatabase.

Note: The characters inthe table name are not verified for validity on the target
DBMS OS system. The designer must ensure that any invalid characters generated
intable orrow names arereplaced with valid character sequences. This can be
done by defininga valid sequence of characters for the TD name of the entities and
attributes or by replacingthe generated TD names in the Data Structure Listwith
valid characters sequences.

Retransformation automates the process of reconciling changes in the ERD to the DSD.
Retransformation selectively updates the DSD after the ERD has been changed. The DSD
isleftintactand onlythose ERD objects that changed insuch a way to leave the DSD
inconsistentwith the ERD are implemented again. This preserves any customizingyou
may have done on the DSD, such as changes to table sizes, and eliminates the need to
delete and add a DSD table again to make changes.

Itisintended for use when you are ina DSD maintenance mode. If there is no DSD or
you do not want to preserve the existingone, a transformation serves you better.

Retransformation uses Consistency Check rules to detect differences between the ERD
and DSD. A ruleviolationis required to trigger retransformation. Simply changing the
name of an entity type inthe ERD does not causeretransformation but makinga
structural change,suchas addingan entity type, does. Deletes inthe ERD do not result
inany retransformation changes because they are immediately applied to the DSD.

Before performing retransformation, check the technical design defaults. Even though
all databases arechecked for consistency, the default databasespecifiedis theone to
whichthe retransformation adds any new tables or tablespaces. Note that if you change
the default owner ID between retransformations, the resultwill be some tables
qualified by the new ID and some by the prior ID. This is becauseretransformation
reconciles changes inthe ERD to the DSD, not changes between one setting of defaults
and another setting of defaults.

The retransformation pop-up lets you select which objects are retransformed. You can
use the options to select the type of retransformation, and to limitthe scope of the
retransformation and the RI process to implement.
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Type of Retransformation

You canusethe followingoptions toselect the type of retransformation:

Synchronize TD With Data Model causes changes inthe data model to be
implemented inthe technical design.

Specialize TD for Current DBMS causes each entity type inthe TD to be specialized
to the current DBMS.

Scope of Unimplemented Entity Type Implementation

The following options letyou manage the scope of the retransformation:

Scope of RI Process

All causes every unimplemented entity type found inthe ERD to be implemented in
the default database.The process updates all tables, indexes,and constraints.

Mandatory and Identifying Relationships refers to relationships. This option
implements any unimplemented entity types thatare related to an implemented
entity type through identifying or mandatory relationships.

Identifying Relationships Only implements unimplemented entity types thatidentify
implemented entity types.

None does not implement any unimplemented entity types but causes changes to
existing DSD objects to be processed.

The following options letyou manage the scope of the Rl process:

All selects any unimplemented relationshipsinthedata model to be implemented
inthe RI process.

None selects any implemented entity with changed relationshipsinthedata model
to beimplemented inthe Rl process.No unimplemented relationshipsareselected.

Retransformation Reports

The following reports might contain the results of a retransformation. The reports are
created only ifinformationis availableto report.

Implementation—This report is generated unless noviolations of Consistency Check
rules arefound. The report lists what Consistency Check errors were found.

Cleanup—Retransformation takes careof certainsituationsfor yousuchas
calculating missing spaceallocations. If a VCAT name is missing, the VCAT name in
the DSD defaultpanel is used. This report lists thesetypes of changes performed by
CA Gen tools.
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m  Protection Errors—This reportlists ifanaction cannotbetaken because anobjectis
checked outinanother subset.

m  Unimplemented Objects —This report lists entity types and relationshipsthatare
not implemented. This report may appearifyou do not select the All option.
However, inconsistententity types and relationshipsthatcannotbe implemented in
the DSL also appear onthis report.

Related Publications

For more information, see the following deliverables:
m  Action DiagramUser Guide
m  Host Encyclopedia Administration Guide

m  Onlinehelpfor the Data Structure List, Data Store List, Technical Design Properties,
and Referential Integrity Process Tools
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Chapter 6: Designing Dialods

This section contains the following topics:

Procedure Definition and Dialog Design (see page 49)
Change Dialog Flow Diagram (see page 66)

Procedure Definition and Dialog Design

A procedure describes how a business will conductits activities and consists of one or
more procedure steps. The flow between procedure steps is known as a dialogandis
represented ina DialogFlow Diagram (DLG).

The DLG describes the interactions between a user and the generated business system.
Inan onlineenvironment, users interact with the system through screens, windows, or
dialogs.Ina batch environment, users interactwith the system through reports and
connections to data outside of CA Gen software.

When you use the Dialog Design tool, inputs to the DLG areas shown next:
m  Elementary processes defined duringa previous phase of development

m  Procedures added to the DLG
m  Flows added to connect procedure steps

m Commands set to invoke a procedure

m  Function keys assigned to invoke commands

Dialog Flow Diagram

Inthe DLG, a procedure appears as a horizontal bar with vertical end posts. Horizontal
bars without end posts represent procedure steps. Dialogflows appear as vertical
magenta arrows indicatingdirection. Arrows without loops represent one-directional
transfers, whilearrows with loops represent

two-directional links.

The portion of the DLG where the procedure names appearis a fixed size (you can think
of itas a window). The portion of the names you see depends on the Zoom level. The
procedure bars arealsointheirown window. Ina complex DLG, this window can be
very wide. To see the entire diagram, scrollthediagram portion usingthe bottom scroll
bar.
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Procedure Definition and Dialog Design

The CA Gen code generator uses the DLG to build a dialogcontrol program. This
program manages the data flowlogic and the sequence of screens or windows inan
application.

Note: For more information aboutdialogdesign tasks and concepts, see the Toolset
Help.

Prerequisites to Using the Dialog Design Tool

Before usingthe Dialog Design tool,invoke CA Gen and open an existing model.

Build a Dialog Flow Diagram

Create Procedures

Add a Procedure

To build a DLG, you create procedures, procedure steps, and dialogflows.

To create a procedure, use the Edit and Add Procedure commands, or use the Copy
command to create a new procedure from an existingone. Each of these activities is
described inthe followingsections.

Ordinarily, you create procedures to implement processes that resultfrom Analysis. You
alsocancreateprocedures (called designer-added procedures) that improve the
implementation of the business system, but are not a result of Analysis. The most
common example of a designer-added procedure is a menu that calls other procedures,
each of which implements one or more processes.

Note: When a designer-added procedure is required to perform CREATE, READ,
UPDATE, or DELETE actions onan entity type, itindicates thatan elementary process
was not defined during Analysis.You cangenerate Create, Read, Update, and Delete
logic automatically using Procedure Synthesis. Review the activity model before adding
a designer-added procedure that performs Create, Read, Update, or Delete.

To add a procedure, selectits locationand assignita uniquename. The name should
identify the work the procedure accomplishes. Mostoften, procedures are named with
averb, indicatingtheaction,and a noun, identifying an entity type or an attribute. For
example, ifthe procedure is designed for customer maintenance, enter a name such as
MAINTAIN CUSTOMERS.

When naming procedures and procedure steps for client/server applications, indicate
whether the procedureis processedinthe clientor server environment. For example:
MAINTAIN CUSTOMERS CLIENT and MAINTAIN CUSTOMERS SERVER.

50 Design Guide



Procedure Definition and Dialog Design

Adding Client and Server to the procedure name helps the person, responsibleforload
module packaging, distinguish procedures for the clientenvironment from procedures
for the server environment.

When a procedureis added itcanbe set to online or batch implementation. Ifyou
choose batch, the procedure name displays with batch in parentheses.

Ina client/server application, client procedures must be set to onlinewith display.
Server procedures must be set to onlinewith no display.

Perform Procedure Synthesis

To perform Procedure Synthesis, choosethe action blocks (Analysisprocesses)and
commands for each procedure to implement.

Note: For more information about procedure synthesis, see the Action Diagram User
Guide.

Copy a Procedure or a Procedure Step

You can copy procedures and procedure steps in the followingtwo ways.

m  The firstmethod, Copy, duplicates an existing procedure step after you assigna
unique name to the copy. You selecta new location for the duplicate procedureor
procedure step. The only difference inthe original and theduplicateis the name.

m  The second method, Copy with Substitution, duplicates the existing procedure or
procedure step and replaces the entity types with entity types you specify. A
different business systemalso can be selected to replacethe business systemin the
original procedureor procedure step.

Note: For more information about Copy with Substitution, see the Toolset Help.

Create Procedure Steps

Each procedure contains atleastone procedure step. A procedure step is a subdivision
of a procedure. Procedures with onlyone step are called single-step procedures. Create
more than one step for a procedure when the contents of the data views of a
single-step procedure are too largeto fiton a singlescreen.

You can create procedure steps usingthe Edit and Add Procedure Step commands, or
the Copy command. Both are described inthe followingsections.

Add a Procedure Step
When you add a procedure to the DLG, CA Gen software addsitas a single-step

procedure. When a procedure contains more than one step, the DLG distinguishes the
procedure from the procedure steps.
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The procedureis represented by a horizontal linewith a vertical lineateach end. Each
procedure step is represented by a horizontal line without a vertical lineatthe end. The
procedure steps appearimmediately below the procedure. CA Gen software assignsthe
procedure name to the firstprocedurestep. If desired, you can change the name of the
firstprocedure step usingthe Detail or Step Properties actions.You assigna unique
name to the second step and all other steps that you add to the procedure.

The followingillustration shows a procedureand procedure step names. The Cancel
Purchaseprocedure contains two procedure steps: Cancel Purchaseand Cancel Line.

The following example shows a procedure with two procedure steps:

Cancel Purchasze | |

Cancel Purchass

Cancel Line

Procedure steps assumethe type of implementation (onlineor batch) of the parent
procedure.

Detail a Procedure Step

Usingthe Detail action, you can do the followingtasks:
m  Describea procedure step.

m  Specify the type of online procedure step (with display or without display).
m  Define orredefine information views.

m  Assign PF keys/commands and display them on screens. This taskapplies only to
online procedures that areassociated with screens.

m  Specify dialogflows for the procedure step.

m  Define how CA Gen accesses unformatted (clear screen) input.

Each of these topics is described under the corresponding heading.

Describe a Procedure Step

Usingthe Detail and Properties actions, type a briefdescription of the nature of the
procedure step andits relationships to other steps.
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Specify the Type of Online Procedure Step
Usingthe Detail and Step Properties actions, specify which of the following options is
appropriateforan onlineprocedure step:
m  with display
m  nodisplay
When anapplicationisdesigned for local processing, all online proceduresteps can be

set to with display or nodisplay. When no displayisselected, the online procedure step
sometimes is referred to as a background onlinetransaction.

When anapplicationisdesigned for client/server processing, only onlineclient
procedure steps can be set to with display.Onlineclientand onlineserver procedure
steps canbe set to no display. Theseguidelines reflect the characteristics ofa
client/server application:

m  Userinterfaceis handled only by clientprocedure steps

m  Processingcanbehandled by clientand/or server procedure steps

Specifying whether a procedure step is executed with display affects dialog flows, exit
states, and clear screeninput or unformatted data.

Online procedure steps with no display:

m  Are required forall server procedure steps ina client/server application.

m  Permitdialogflows to and from other online procedure steps when the application
is designed for local processing.

m  Are the destination of link dialog flows and requirethe Returns On exit state.

m  Cannot receive clear screen input(unformatted data)from the previous procedure
step.

Online procedure steps with display:

m  Are permitted forall clientproceduresteps ina client/server application.

m  Allowdialogflows to and from all procedure steps when the applicationis designed
for local processing.

m  Permit dialogflowlinks fromclientprocedures to server procedures.
Define or Redefine Information Views

Usingthe View Maintenance optioninthe Detail pull-down list, you can define or
redefine the information views of the procedure step.

Note: For more information aboutrestrictions, seethe Action Diagram User Guide.

Chapter 6: Designing Dialogs 53



Procedure Definition and Dialog Design

Assign PF Keys/Commands and Display Them on Screens

Assigning commands to function keys expedites invokingcommands.The PF Key
Definitions pop-up window lists thefunction keys. By selectinga function key and Props,
you display thelistof commands defined in Business System Defaults. Commands that
you select when setting system defaults applyto all proceduresteps inthe business
system. When you add a command usingthe DialogDesign tool, its type is Local, which
means thatis in effect only for the particular procedurestep. The Key Properties pop-up
window lets you choose whether to displaythekey assignmenton the PF Key line.

The function key commands set in System Defaults aredefined as either Standard or
Default. In a procedure step you can override defaultcommands, but you cannot
override standard commands.

Specify Dialog Flows for the Procedure Step

Specifying dialogflows is basically thesame for procedures and procedure steps.
More information:

Create DialogFlows (see page 57)

Define Clear Screen Input

When you invokethe firstprocedurestep associated with a screen, Clear Screen Input
lets you pass unformatted inputto the procedure without displayingits empty
formatted screen. However, you cannot pass unformatted inputto procedure steps
without screens.

To enter unformatted input on a clear screen, you must enter atransactioncode
followed by a listof parameters separated by the appropriatestringand parameter
delimiters. Business System Defaults contain the stringand parameter delimiters
defined for your system. By entering this data, you specify how the dialog manager of
CA Gen will interpretthe data that follows the transaction codeon clear screen
execution and will passthatdata to the importviews of the procedure step. The
transaction codeis required by teleprocessing monitors (for example, IMS and CICS) to
identify the programs required to execute the procedure step.

The Clear Screen Input option can help you reduce execution costs and time by
providinga shortcut to invokingand usinga procedure. In addition, experienced users
can employ this optionto allowa program generated outside CA Gen to access a
program generated using CA Gen software.

The parameter listcan bedefined by keyword. Keywords are labels thatidentify the
parameter and must be accompanied by the parameter data enclosed in delimiters.
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Example:
<trancode> NAME'John Doe',NUMBER'123-45-6789'
<trancode>
Identifies the transaction code, single quotes represent the string separator
comma (,)
Identifies the parameter delimiters

Note: NAME and NUMBER are keywords. If spaces arenot selected as the parameter
delimiter, they areignoredinthe clear screen inputdata stream.

The keyword can be the prompt that accompanies the field on the screen with which
the procedure step is associated or some other label that can be associated with the
field. All keywords must be unique. When you use keywords, the parameters entered at
aclearscreen need not be inthe same order as the parameter listdefined for the
screen.

For example, the followingtwo clear screeninputs areacceptable:

<trancode> NAME'John Doe',NUMBER'123-45-6789'
<trancode> NUMBER'123-45-6789',NAME ' John Doe'

Keywords are casesensitiveand cannotcontain delimiters. However, you canappend

symbols. For example, if you append an equal sign (=) to the keyword NAME, the equal
sign functions as a keyword delimiter. Usingthe example presented here, the resultis

NAME=John Doe.

Ifyou do not define parameters with a keyword, you must enter the parameters ata
clearscreeninthe same order as they are defined inthe list. Youcanalsocombine
keywords with parameters ordered by positioninthe list.

Combining Keyword and Positional Parameters

If you mix parameters with a keyword and positionalinput, you need to be aware of this
rule. Positionalinput counts its position relative to other positionalinputs. The following
three examples illustratethe rule.

Example 1:

The clear screeninput below is acceptable when the employee number (201289),
division number (6), and costcenter number (739) are the first, second, and third items,
respectively,in the parameter list.

<trancode> 201289,6,739
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Define Input

Example 2:

If you add a keyword to the second item (DIV=6), and leave the other items unchanged,
you create an error of conflicting unformatted input.

<trancode> 201289,DIV=6,739

Although the firstpositional parameter is still first, the cost center parameter (739) is
now the second positional inputfield, notthe thirdasitis inthe parameter list.

Example 3:

To prevent the error shown in Example 2, code a second comma after the division
parameter, as follows:

<trancode> 201289,DIV=6,,739

The second comma acts as the second positional parameter. It also makes the cost
center the third positional parameter, as itis inthe parameter list.

When you select Clear Screen Input, you use the menus to define how the dialog
manager of CA Gen interprets the unformatted data. Perform the followingtasks to

define the input:

m  Have CA Gen initializethe inputtext-look inthe import view of the procedure step
andselect all non-repeating group import views (unformatted inputis not
supported for repeating group views).

m  Add import views individually by selecting Edit, Add Import.

m  Select keywords for the import view.

m  Map datato CA Gen special field Command.
After alistof parameters is selected, you can delete or rearrangeitems on the list.

More information:

Business System Defaults (see page 107)

Copy a Procedure Step

You canalsocreatea procedure step by copyinga single-step procedure or a procedure
step to another procedure. This can be useful when you have defined a procedure step
and want to use the same procedure step details or (inthe caseof a single-step
procedure) the same elementary processes inanother procedure.
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Create Dialog Flows

Transfer

Link

A dialogflowrepresents the movement and transfer of system control between
procedure steps. The dialogflowfor a client/server applicationillustrates the passing of
control from the clientenvironment to the server environment and back to the client
environment.

Dialogflows can occur withina business system (internal flows) or between business
systems (external flows) within the same model. A dialogflowcan usually originatefrom
any procedure step, but must go into the firstprocedure step of the destination
procedure. Adialogfloworiginatingfroma server procedure step canflowonly to
another step withinthat same server procedure. A flow cannot originatewith a server
procedure step and flow to clientprocedure step.

Inthe DLG, a flow is represented by a vertical arrow between procedures. The arrow
indicates the direction and movement of control from one procedure step to another.

There are two types of dialogflows-a transferanda link. Eachtypeis represented by a
different arrow on the DLG.

A transferis a type of flow in which control and, optionally, data passfromone
procedure step to another.

Inthe DLG, the transfer of control is represented by an arrow pointingto the destination
procedure or procedure step. The arrow has a flatend.

A linkis a type of flow in which control and, optionally, data passfroma source
procedure step to a destination procedurestep, and backto the sourceprocedure step.

The destination procedure step returns control to the source when the destination
procedure step is complete. Data also may be passed to the sourceprocedure step
when control returns. In addition, all data known to the source procedure step when it
originally executes is saved and made available after the destination procedure
completes and returns control.

Inthe DLG, the linkandreturn to a procedure step is represented by anarrowwith a
circleatthe end. The arrow points to the destination procedureor procedure step. The
circleindicates control can returnto the originating procedure.

Ina client/server application, thedialogflows from client procedures to server
procedures must be links. Links arerequired to ensure that system control returns to
the clientwhen server processingis complete.
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Link and transfer arrows on the DLG point up and down to illustratethe transfer of
control.The DLG groups together all arrows flowing fromone procedure or procedure
step. Ifthe procedure step is near the top of the diagram, the arrows flowing from the
step appear on the left side. If the procedure step is near the bottom of the diagram,
the arrows flowing from the procedure appear on the rightside.

Dialog Flows for Online and Batch Procedures
You can create dialogflows for onlineand batch procedures. The followingrestrictions
existwith batch procedures:
®  You cannotconnect a batch procedure orany of its steps to another procedure
m  Onlytransfers areallowed
m  Transfersto a prior procedure step are not allowed (forward or self-referencing

transfers only)

Both onlineand batch procedure steps can be joined to themselves (known as a
self-referencing transfer or link). This feature lets you control the checkpointing
frequency of your databasetables.Online proceduresteps can have self-referencing
links and transfers. Batch procedure steps can have

self-referencingtransfers but not self-referencinglinks.

Dialogflows are permitted to and from online procedure steps without screens.

Note: Batch is onlyavailable on MVS.

Dialog Flow Example
The followingillustration shows a DLG with the followingtypes of internal flows from
onlineand batch procedures:
m A transfer between two onlineprocedure steps
- (PROCSTEPS 1 and3)
m  Alinkbetween two onlineprocedure steps
- (PROCSTEPS 2 and 3)
m  An onlineprocedure with a self-referencing transfer

- (PROCSTEP 3)

58 Design Guide



Procedure Definition and Dialog Design

An onlineprocedure with a self-referencing link
- (PROCSTEP 4)
A batch procedure with a self-referencing transfer

- (PROCSTEP 6)

PROCEDURE 1 - memscmommme s ime e e e e e

PROC STEP 1
PROC STEP 2 ey
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Dialog Flows and Client/Server Applications

Inan application designed for client/server processing, the followingrestrictionsapply:

Clientprocedures must be designated as online.
Clientprocedures can flow to other clientprocedures or to server procedures.

Flows from client procedures to server procedures must be links. The flow must
return to the client.

The link from a client procedure to a server procedure must be set to Execute First.
Server procedures must be designated as onlinewith no display.

Server procedures can be subdivided into procedure steps, but the flow from a
clientprocedure must go to the firststep of the server procedure.

Ifdata is sentor returned on a link, you must match information views on the links
from client procedures to server procedures.
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External Flows

m  The server procedure must set an exit state to return control to the client
procedure at the end of a server procedure execution.

When datais to be sent or returned across a link, the information views on both the
clientand server procedures aremapped to one another by view matching.

The followingillustration shows a DLG for a client/server application.

E
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:r |
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More information:

Designing Client/Server Applications (see page 29)

External flows specify a flowin or a flow out of the current business system. Use the Edit
actionand either the Add External Flow Inaction orthe Add External Flow Out action to
create a flow between business systems.

You canaddan external flow into a destination business systemand an external flow
out of a sourcebusiness system. An external flowinto a destination system, known as
anexternal flow in,canbe to the firstprocedurestep only. An external flowout of a
business system, known as an external flow out, can originatefrom any procedure step.
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The followingillustration shows an external flowin.
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The followingillustration shows an external flow out.

h®I M WE MU

QUER™ UST

QUERY COMPOMNE

QUERY FRODUCT

FROCESS ORDER

M N TAIN MEMNU

MAINTAIN CUST

TN TAIN SUPP

I

W*’P

T

Join Procedure Steps Within a Business System

Detail a Dialog Flow

Use the Edit and Joinactions to create a flow between procedure steps withina
business system. When you join a procedure step to a multi-step procedure, the
destination must be to the firstprocedure step. Procedure steps other than the firstare
accessibleonly fromwithin the procedure.

Use the Detail and Properties actions to detail a transfer or link dialog flow. This lets you

do the followingtasks:

Specify the flowtype

Specify flow properties

Specify commands to initiatedialogflow processing

Specify conditions under which a flow occurs (exitstates)
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m  Assignautoflowcommands

m  Match data views

m  Describethe flow in words
Specify Flow Type

Specifying the flow type means specifying whether anexistingflow is a transfer ora link.
For a definition of transfer and link, see Creating Dialog Flows.

Default: Transfer
Specify Flow Properties

Specifying flow properties involves the followingtwo activities related to the destination
procedure step:

m  specifyingthe firstaction by the procedure step

m  specifyingthe command that the destination procedure step should execute

When a transfer or a link flows to an online procedure step that displaysa screen, the
destination procedure step can begin actionin one of the following two ways:

m  DisplayFirst—Thegenerated system candisplaythescreen or window for the
destination step and wait for operator input to begin the logic of the procedure
step.

m  Execute First—Thegenerated system can execute the logic of the destination
procedure step. This results in either the display of the screen or window of the
destination step, or the execution of a dialogflow. Links from client procedures to
server procedures must be set to Execute First.

Select Display Firstwhen the procedure step requires input from the user of the
application beforeprocedure step logic can begin.

Select Execute Firstwhen the source procedure step provides all of the information
required for the destination procedurestep to begin processing.

Specify Commands to Initiate Dialog Flow Processing

A command valuecan be specified for each end of a dialogflowto direct the processing
of procedure steps.

When two onlineprocedure steps are joined with a link or a transfer, set a command
that initiates the execution of the destination procedure step. When the dialogflowis a
link, set a command that initiates the return to the sourceprocedure step.
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When a procedure step is activated froma screen, the application user enters a valuein
the Command field or presses a function key assigned to the command. This initiates
the destination procedure step.

When a procedure step is activated froma dialogflow,a command valueis passed by
the dialogflow.The valueis processed the same way a command entered by an
applicationuseris processed.

When you selecta command to be passed alonga dialogflow, you can have the
command set inthe sourceprocedure step passed to the destination procedure step. To
do this, you select the command option <CURRENT> when associatinga command with
a flow. In addition, upon return from a link, you canrestore the previous command
value. To do this you select the command option PREV when associatinga command
with a link flow. You can set the valueof a command to <CURRENT> for flows withinand
between business systems.You canalsoseta command valueto <CURRENT> for
autoflows.

The <CURRENT> option can be used to add flexibility to menus: the user canselect
menu options that set an exit state and a command to be passed alongthe flow
triggered by the exit state. The <CURRENT> option can be especially helpful if you have
multiple options on the same screen menu, each of which uses a flow to the same
destination procedure. For example, on a menu that includes options to add, delete,
andfill sales orders, allthree flows can occur to the same destination procedure.
Instead of addingthree exit states and three different commands, you canadd asingle
dialogflowwith one exit state and the command value set to <CURRENT>. By using
fewer dialogflows, you develop smaller load modules duringthe Construction phaseof
CA Gen usage.

When you use the <CURRENT> valuefor command, be sure that the destination
procedure step canrespond to the command values passedto it. You must use the
techniques in Action Diagrammingto ensure that all commands passed to the procedure
step can be acted upon.

When you set a command ina flow including <CURRENT>, you should setthe properties
of the dialogflowto Execute First.

Specify Conditions Under Which a Flow Occurs (Exit States)

For adialogflowto take place,a conditioncalled an exitstate must occur. Definingan
exit state includes assigninga valueto the exit state and optionally a messagethat
appears onthe screen when the exit state occurs. For example, ifthere are procedure
steps named MAIN MENU and CANCEL ORDER, the exit state that caused flowto occur
from MAIN MENU to CANCEL ORDER could be assigned as CANCEL ORDER REQUESTED.
The exit state message could be Order cancelled.
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Every procedure step associated with a dialog flowmust have atleastone exit state set
inits actiondiagram.Eachtransferandlinkon a dialogflowdiagramis associated with a
Flows On exit state that causes the change of control from the source procedure step to
the destination procedure step. Onlinks, there is alsoa Returns On exit state associated
with the return of control to the source procedure step. When a procedure step
completes, ittransfers control based on the valuefor NEXTTRAN, then the exit state. If
the procedure step finds two exit states with the same value, the step transfers control
based on the Returns On exit state before transferring control based on the Flows On
exit state. For more information about NEXTTRAN, see the Action Diagram User Guide.
For background (non-screened) transactions,itis importantto set anexit state
associated with a dialogflowto a screened transactionintheprocedure step inorder to
respond to the terminal user.

Inclient/server applications, exit state messages associated with server procedures
return to the clientcomponent and are displayed. Only data or a command may be
passedalonga flow. The valueof the exit state cannot be tested by the client procedure
logic. However, any exit state messages associated with server procedures do return to
the client procedure and aredisplayed.

Assign Autoflow Commands

Assigninga command as an autoflowcommand lets you indicatethat a particular
command causes animmediate exit state to be set and the associated dialogflowto be
executed without screen field validation or theinvocation of a procedure step action
block.For example, itallows the user to exit a screen to return to a menu without
entering required data on the current screen. Autoflow is not required for prototyping,
butit does facilitateit.

When you define autoflows, CA Gen software lets you add an exitstate to a dialogflow
andassignanautoflow command to the exit state. If the dialogflowis alinkandinputs
to the sourceprocedure step need to be saved, autoflow updates the data views inthe
user profilewithout verifying userinputs. Autoflow also performs the indicated view
matching and activates the destination procedure step. The inputdata is always verified
immediately before execution of the destination procedure step.

Note: As you assign commands as autoflow commands, you canalsoassignthesame
commands to function keys and have the command display with the function key

assignmenton the screen. These steps improve operation during prototyping.

Note: For information about the steps to add an autoflow, see the Toolset Help.
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Match Data Views

Itis useful to send data between procedure steps ina dialogflow, especially when the
same informationis needed in both steps. Communicating data between steps can
improve system flow and reduce the chance for error. During a transfer or a link, view
matching is the way you specify the export data views of the source procedure step that
should be placedinthe import data views of the destination procedure step before the
latter executes.

Flows to procedure steps in external business systems requireview matchingas well as
flows between procedure steps within a business system. When matchingviews, you
select the receivingviews for the destination procedure step and the supplyingviews for
the sourceprocedure step. CA Gen guides you through the view matching by providing
possibleviews to match and determining whether the match is possible.

In a transfer, control passes fromthe source step to the destination step. Match the
export views of the source procedure to the import views of the destination procedure.

For example, inthe nextillustration, Procedure Step A transfers to Procedure Step B,
andthe export views of Procedure Step A are matched to the import views of Procedure
Step B.

Ina link, control passes fromthe sourceto the destination and, depending on the logic,
may or may not return to the source. After matchingthe export views of the sourceto
the import views of the destination, you match the export views of the destination to
the import views of the source.

Inthe sameillustration, Procedure Step B links to Procedure Step C and matches export
to importinboth directions.

Note: Ina client/server application, minimizethe volume of data transferred from the
server to the client. When matching server export views to clientimport views, specify
onlythe data thatis required to complete a unit of work.

The followingillustration shows an example of view matching export to importviews.

Procedure Step A
Impot Yiews Procedure Step B
> | rt Wi
Export Views — MOV 1B Procedure Step C
E—
Export Views Import Yiews
E xport Views
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Match and Copy Views

Use the match-and-copy functioninthe DLG when the sourceprocedure step does not
have a supplyingor receiving view that corresponds to the views inthe destination
procedure step.

Unmatch Views

You canunmatch import and export views inthe DLG. Unmatching a view does not
delete either the supplyingor receivingview. If you use the match-and-copy function to
create a view and then you unmatch it, you do not delete the created view.

Describe the Flow in Words

You should briefly describethe nature of the flow and the procedure steps the flow
connects on a description pop-up window.

Chande Dialog Flow Diagram

After a DLG is created, one or more of the screen objects (procedures, procedure steps,
or dialogflows) canbechanged, deleted, or moved. Exit states, flows, and other
characteristics of the dialogflowalso can bechanged.

The changes are organized into the following groups:

m  Procedures

m  Procedure Steps

m  DialogFlows

Chande Procedures

You can change procedures in the followingways:

m  Accessview maintenance from a single-step procedure. For more information
about view maintenance, see the Toolset Help andthe Action Diagram User Guide.

m  Change a procedure descriptioninthe same way that you enter a procedure
description.
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Change the implementation type (batch or online) for a single-step online,
multistep online, or multistep batch procedure when no dialogflows areconnected
to other procedures and the dialog flows within the procedure aredownward
transfers only. The implementation change also applies to the procedure steps.

Note: Batch is onlyavailable on MVS.

Delete anaction blockname from the listofaction blocks implemented for a
procedure. CA Gen removes the USE statement for the action block from the CASE
OF COMMAND constructin the Action Diagram.

Delete a procedure. When you do so, CA Gen deletes all ofits associated procedure
steps, screens, windows, and flows.

Move a procedure. When you move a multistep procedure, its steps move with it.
CA Gen does not allowyou to move procedure steps out of their parent procedure.
When you move a procedure, the dialogflows intoand out of the procedure are
redrawn to accommodate the new position of the procedure.

Chande Procedure Steps

Change Dialog Flows

You

You

canchange procedure steps in the following ways:

Access view maintenance from a procedure step. For more information aboutview
maintenance, see the Toolset Help and the Action Diagram User Guide.

Change a procedure-step descriptionthe sameway that you enter the description.

Change the name of a procedure step. When you add a procedure step to a
single-step procedure, the first procedure step is initially named the same as the
procedure. When you change the name of the first procedure step, you canalso
apply the name change to the procedure.

Delete a procedure step. When you do so, CA Gen deletes its associated screens,
windows, and all its flows.

Move a procedure step. CA Gen redraws the dialogflows to accommodate the new
position of the procedure step.

canchange flows in the following ways:

Convert the flow type for online procedures. A flow to or from a procedure can be
either a transfer or a link. After you jointwo procedures with a transfer, you can
change the transferto a linkor change a link to a transfer.You cannotchange the
flow type for a batch procedure step.

Change a dialogflowdescriptioninthesame way that you enter a description.

Delete a dialogflow, which severs the data connection between two procedures or
steps.
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m  Remove an exit state from a flow. You may need to remove exit states to avoid a
processing conflict after a model merge.

m  Unmatch data views if you happen to match the wrong views.
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Chapter 7: Designing Windows

This section contains the following topics:

Window Design Functionality (see page 69)
Windows and Dialogs (see page 72)

Menu Items (see page 75)

Controls (see page 75)

Event Processing(seepage 78)

Event Actions (see page 80)

Overall Appearance (see page 82)
Construction (see page 86)

Window Desidgn Functionality

Prerequisites

You use Window Design functionality to create a graphical userinterfaceforan
application.

With Window Design functionality, you can design the windows and dialogs required to
supporta GUI applicationandthe appropriate controls for each.

For the sakeof brevity, this chapter uses the term window to refer to both windows and
dialogs.Ifa distinctionis required, this chapter mentions the difference.

Before you begin designinga GUI, you need to complete or have an understandingof a
minimum listof tasks. However, the specifictasklistcanvarydependingon the
information engineering techniques of the lifecyclebeing used.

The followinglistoffers a starting place of prerequisites to GUI design. The listdoes not
represent a sequence. Itshows only a set of prerequisites that can be satisfiedina
number of different sequences. As you become more familiarwith designing GUls, or
select a lifecyclethat works best for your needs, you may prefer a different set of
prerequisites.

m  An understandingof the tasks thatthe user performs with the application, whichis
usually determined from previous phases of a life cycle development

m A data model defined with one of the Data Model tools

m  Oneor more procedures defined with the Dialog Design tool
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m  Views for one or more procedures defined with the View Maintenance tool or the
Action Diagramtool

m A business systemdefined with the Business System Definition tool

Note: For more information, see the Client Server Design Guide.

Tasks Performed with Window Design Functionality

To create a GUI design, you have some preliminary decisionsto make concerningthe
interface. CA Gen tools can often assistyouas you make these decisions, but, overall,
many of the preliminary decisions can be made independently of the tools.

For example, as you decide on the overall form and function of the interface, you would
typically addresstasksas listed here:

m  Decide on a flowbetween windows and dialogs thatcorresponds tothe order in
which the user is most likely to use the application.

m  Decide on any interfacestandards for the application, which couldinclude decisions
about the followingcriteria:

- When to use tool bars andstatus bars.
— The bitmap images to useas objects.

— The font and the foreground and background colors for windows, dialogs, and
controls.

After you have a preliminary design, you perform several major tasks with Window
Design functionality. Each of these major tasks has subtasksassociated withit. For more
information aboutthe tasks and subtasks, see the followingtable.

The major tasks tend to be iterative. For example, sinceone procedure may have many
windows associated with it,you would iterate the tasks by specifyingthe characteristics
for each window, the characteristics for each control,and so on.

You canfollowthe major tasks in sequence to create a GUI application.This isnotthe
only sequence in which you could build a GUI application, norisitalistofall thetasks
that you perform with Window Design functionality. The major tasks showone
sequence that can guide you as you create your application. As you become more
familiarwith Window Design functionality, you may prefer a different sequence.
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The followingtablelists major tasks performed with window design functionality.

Major Task

Primary Subtasks

Add a window

Choose a procedure or procedure step with
which you want to associatea window or
dialog.

Determine if you want to create aninitial
layout of the window or dialogbased on the
views for the procedure, based on a screen
layoutfrom the Screen Design tool, or based
on your own design.

Specify window characteristics

Name the window.

Specify if the window is the primary one with
which the user interacts.

Specify where on the desktop the window
appears when firstinvoked.

Specify ifthe window can remain open while
the user performs other tasks.

Specify if the window uses a bitmap for a
background.

Add menu items to a window

Name the menu options that appearinthe
menu bar and menu bar pull downs.

Determine the arrangement (hierarchy) of the
menu options.

Specify the font and colors for the menu items.

Specify menu item characteristics

Specify the text for the menu item.

Specify the resultthat occurs when the user
selects the menu item.

Specify the command, if any, associated with
the menu item.

Add controls thatimplement views of
attributes

Select attribute views.

Specify the type of control.
Specify prompts and edit patterns.
Placethe control on a window.

Add controls thatdo not implement
views of attributes

Specify the resultthat occurs when the user
selects the control.

Specify the text for the control.

Placethe control on a window.
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Major Task

Primary Subtasks

Specify control characteristics

Map import and export views.

Specify the text for the control.

Specify prompts and edit patterns.

Specify behavioral results of the user
interacting with the control.Behavioral results
alsoincludeevent processing, whichis listed as

a separate major task because of the amount
of information associated with events.

Add events

Add anevent type.
Create a name for the event action.

Specify the action diagram/logic for the event
action.This subtaskis performed with the
Action Diagramtool.

Test the flow of user tasks from
window to window

Decide which windows open or close which
other windows.

Test the flow from window to window.

Refine the overall appearanceofthe
interface

Verify the implementation of any
application-widestandards.

Verify the use of tool bars and status bars.

Rearrange the controls ina manner that
satisfies the object/action flow in which a user
performs tasks.

Group related controls together.
Disablecontrols whereappropriate.

Create or update any bitmap images to use as
objects.

Verify the choices for the fonts and the
foreground and background colors for
windows, dialogs, and controls.

Windows and Dialods

Windows can be regarded as primary or supplemental. Primary windows providethe
main dialogbetween the user andthe application.Supplemental windows extend the
dialogbetween the user and the application.Eachapplication musthave atleastone
primary window and may contain none or more supplemental windows. Primary
windows are associated with procedures on the Dialog Flow Diagram.
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Comparison of Windows and Screens

Add a Window

The other type of interface that you can create with CA Gen is a screeninterface, which
is used for terminal-based applications. Terminal-based applications arealso known as
block mode or 3270 applications. For a screen interface, each procedure may have only
one screen. A one-to-one mappingexists between them. Fora GUI, each procedure may
have one or more windows. A one-to-many mapping exists between them. For both
types of interfaces, a procedure may implement one or more elementary processes.

For screen interfaces, the application controls thedialog of the user and restricts
options by what the menus provide. The interface suits a work pattern of procedural
tasks controlled by the application. For GUIs, the application gives the user more control
and lets the user continue with tasks, cancel tasks, and switch to other parts of the
application. The interfacesuits a work pattern of information gatheringtasks rather
than justprocedural tasks. The interface offers a more user-centered designanduse of
the desktop as a collection of tools.

More information:

DesigningScreens (see page 87)

The objective of this taskis to selecta procedure and create aninitial windowor a
dialogforit. You must have defined atleastone procedure on the DialogFlowDiagram
before you can perform this task.

Add a Window using Business System Defaults

The following procedure explains howto add a window usingthe Business System
Defaults menu.
Follow these steps:
1. Open a model.
2. Select Design, Business System Defaults.
3. Highlighta business systemandright-click to select Diagram, Open.
4. Select Tool, Design, Navigation Diagram.
The Navigation Diagram window appears.
5. Select Navigation Diagram, Edit, Add Window.

The properties dialogappears.
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6. Complete the properties and click OK.

A window is added inthe Navigation Diagram.
Adding a Window Using Dialog Design
The following procedure explains howto add a window usingthe Dialog Design menu.

Follow these steps:

1. Open a model.

2. Select Design, DialogDesign.

3. Select Edit, Add Procedure from the Dialog Design menu.
The properties dialogappears.

4. Complete the properties and click OK.

5. Select the procedure that you have justadded.

6. Select Diagram,Launch, Navigation Diagram.
The Navigation Diagram window appears.

7. Select the procedure from the Network view.

8. Select Navigation Diagram, Edit, Add Window.

9. Complete the Properties box and click OK.

A window is added inthe Navigation Diagram.
Add a Dialog

The following procedure explains howto add a dialog.

Follow these steps:
1. Opena model.
2. Select Design, Business System Defaults.
3. Highlighta business systemand select Diagram, Open.
4. Exitthat menu andreturn to the Tool menu.
5. Select Tool, Design, Navigation Diagram.
The Open Navigation Objects dialogappears.
6. Select abusiness systemfrom the Business Systems drop-down.
7. Select a procedure step from the Procedure Steps drop-down.

8. Select one or more Windows from the Windows listand click Include.
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9. ClickOpen.

The Navigation Diagramwindow s displayed.
10. Select the procedure from the Network view.
11. Select Navigation Diagram, Edit, Add Dialog Box.
12. Complete the Properties box and click OK.

The dialogboxis added.

Menu Items

You specify the menu items on a menu design pop-up. The layoutof the menu items is
presented as anindented list. This makes the layouteasier to design and view.

Add Menu Items to a Window

Only windows, and not dialogs, can have menu items. As you add menu items, you can
alsodesignthe hierarchy of them inthe menu barandinthe menu item pull downs.

Specify Menu Item Characteristics

Only windows, and not dialogs, can have menu items. The characteristics affectthe
appearanceandthe action that results when the user selects the menu item.

You specify the characteristics on pop-ups. The pop-ups vary depending on where in the
menu structure hierarchy the menu item appears. Other characteristics of menu items,
suchas colors, disabled-by conditions, events,and help descriptions arealso accessed
from the pop-ups.You canaccess the pop-ups only from the Menu Design pop-up.

Controls

Controls arethe interface elements that allow users to select choices, type information,
or view information. Controls can be divided into the following categories:

m  controls thatimplement views of attributes

m  controls thatdo notimplement views of attributes
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Controls that Implement Views of Attributes

These types of controls primarily deal with data coming from a databaseand from a
user and data displayed to the user. Therefore, these controls areassociated with
(implement) attribute views. These controls canalso beused for programmatic control
by triggering events.

The followingtablelists thetypes of controls thatimplement views of attributes and the
pop-up from which you add the controls.

Control Added from Field Added from List Properties
Design

Check box X

Drop List X

Entry field (multipleline) X

Entry field (singleline) X

Hidden field X

Radio button X

Listbox X
Enterable listbox X
Enterable drop-down list X
Non-enterable drop-down list X

All controls inthe preceding table, except for listbox,implement a singleattributeview.
The listbox control canimplement one or more attribute views. The attribute views for
a listbox, and for the other three types of List Properties controls, must belong to a
repeating group view.

Attribute views implemented as Field Design controls may or may not belong to
repeating group views. Ifyou implement an attribute view that does belong to a
repeating group view, the control is called a listoccurrence. For example, if you
implement an attribute view in a repeating group view as a check box, the control is
referred to as a listoccurrencecheck box. The only exception to this is the hidden field
control type. There is nolistoccurrence hidden field because hidden fields are not
placed (implemented) on a window.

For more information aboutthe types of controls and specific information related to
their use, see the Toolset Help.
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More information:

Event Processing (seepage 78)

Controls that Do Not Implement Views of Attributes

These types of controls areprimarily used for programmatic control, appearance,
information, or a combination of the three as listed:

m  Group box

m  Literal

®  Menu ltem

m  Picture(bitmaps)
m  Pushbutton

m  Specialfield
Menu items are discussed under their own topic.

Special fields provideread-only information fromthe operating system or from the CA
Gen runtime. For more information aboutthe View Liston the Field Design pop-up for
further information aboutspecial fields, seethe Toolset Help.

The online help further defines the other types of controls and gives specific information
related to their use.

More information:

Menu Items (see page 75)

Programmatic Control
Programmatic control is whatyou define to occur when a user interacts with a control.
The action of interacting with a control can causethe followingresults:
m  Trigger an event
m  Execute the procedure step
m  Execute a command, which,in turn, cancausean autoflow
m  Execute aspecial action of OK, CANCEL, or HELP

m  Invokea dialog
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All of the control types except literals, hidden fields, group boxes, and special fieldscan
trigger events. Only menu items and push buttons can causethe other four types of
results.

Control Characteristics

Prototyping

The control characteristics affectthe appearanceor the action that results when the
user interacts with the control.

You specify the characteristics on pop-ups. The pop-ups vary depending on the type of
control.

At any pointafter you add a menu item or a push button to a window, you canstart
testing the dialogs amongwindows and dialogs. This testingis called prototyping. You
canuse prototyping to verify the dialogflow with your users as you design the interface.

You perform prototyping by placingthe Navigation Diagramtool into the prototype
mode. The two modes are edit and prototype. During prototyping, the Navigation
Diagramtool either presents you with a pop-up on which you specify the next
procedure or displaysa dialog. Adialogdisplaysifthe menu item or push button invokes
a supplemental dialog.

Note: You cannotadd or specify the characteristics for controls when the Navigation
Diagramtool is in prototype mode. All the menu items inthe Edit drop-down are
disabled.Toadd controls or specify characteristics for them, select Mode, Edit.

Event Processing

Events are activities thatoccur duringthe execution of a GUl application,suchas
windows opening and closing, controls beingclicked,and so on. These events canresult
from user interaction, from the GUI applicationitself, or both.

The CA Gen runtime keeps track of these events. Event processingis a notification
mechanism. A CA Gen-generated GUI applicationcanbenotified after anevent occurs.
After the GUI applicationis notified, itcanrespond by executing procedure action
diagram (PrAD) logic. You associatethe PrAD logic with the event.

Notice that the notification occurs after an event has taken place. Event processingis
not a capability of decidingwhatevents do and do not happen. The applicationcannot
change the event after it has occurred. The application can, however, be notified thatan
event has occurred and then process PrAD logic.
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You can create the followingtypes of events with the Navigation Diagramtool:

m Open
m  Close
m  Changed
m  Click

m  Double-click
m  ScrollBottom
m  ScrollTop

m  User-defined

Different controls can be associated with different event types. For more information,
see the Toolset Help.

Event processingdoes not change the overall process of creatingapplications, including
client/server applications. |Itdoes make it easier, however, to design the user interface
and create the PrAD logic as concurrentactivities. You can chain backand forth between
the PrAD logic andthe Navigation Diagramtool conveniently.

As far as the design of client/server applicationsis concerned, events are only client
based because they involve GUI applications. Event processing provides the capability to
do more flows to a server becausethe flows could be from event actions.An application
couldflowto aserver at almostanytime based on the events that trigger the flow.

Why Use Event Processing

The followingtasks can beaccomplished with event processing:

m  Control program execution at a more granular level by associating events to
controls.

m  More conveniently design the userinterface and the associated PrAD logic.

m  More conveniently provide functionality of an application.
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Event Processing Characteristics

Event Actions

The following characteristics of event processing enableyou to complete the tasks:

m  Special PrAD statements defined for event processingcanbeincludedinthe PrAD
logic. The event processing statements execute justas anyother statements would
duringthe normal execution of the PrAD.

Note: The CA Gen runtime components silentlyignoreany failures of the event
processing statements and allow processingto continue. For example, CLOSING a
window that is already closed does not produce an error; the CLOSE statement is
ignored.

m  Special blocks of PrAD logic, called event actions,canbe created ina PrAD.

®  You cancreate event actions inthe Navigation Diagramtool orinthe Action
Diagramtool.

Event actions arespecial blocks of logicina procedureaction diagram (PrAD) that can
execute separately from the main body of PrAD logic. An event actionis an extension of
a procedure step because itshares views with the procedure step. The mainuse of an
event actionis for the userinterface functionalityandis typically tied to the
presentation. Action blocks,in comparison, are pieces of code that typically perform
actions againstthe databaseandarenot tied to the presentation. The executing
application queues all events. Event actions areexecuted insequence, never inparallel.

Event actions arereusableand can be associated with many different events within the
same procedure step. Insuch a situation, the event action would typically havea CASE
OF COMMAND structure. The commands inthe CASE OF COMMAND structure would be
associated with different events.

Inthe Navigation Diagramtool, you add event actions fromthe Events pop-up. The field
Action Name on that pop-up specifies the name for the event action.

Event actions can beassociated with windows, dialogs,and controls. The event action
logic executes depending on the action taken with the window, dialog, or control.The
actionis a combination of what the user does and what the application does. For
example, a user clicks a control. The click event sets an exit state that causes a flow
which closes the window. The user did not directly closethe window. But as a result of
the click event by the user, the application logic closed the window.
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Why Use Event Actions

Event actions enableyouto control programexecution ata more granular level by
associating events to controls.In some cases, you can provide functionality of an
application moreconveniently with event actions than otherwise.

Event Action Characteristics

Event actions havethe followingcharacteristics:

All event actionsina procedurestep sharethe same views as the procedure step.

We recommend you to perform entity actions in process or common action blocks
and not directlyinanevent action. However, ifyou do choose to perform entity
actions inanevent action, you should limitthem to READ and READ EACH only (no
updates of any kind). Performing entity actions in action blocks also avoids the
sharing of entity action views between event actions and between event actions
andthe procedure step. Sharingviews may causeundesirableresults with SQL
optimization. For example, ifyou use the WHERE CURRENT OF constructwith a
READ statement, the READ action could fail. Additionally, if your logic performs
update functionality (UPDATE, TRANSFER, ASSOCIATE, or DELETE statements), too
many databaselocks may be generated. This does not affect data integrity, but
responsetime may be unacceptable.

By default, an event action moves import views to export views for all event types
except the Changed event. With Changed events, the import view contains the
current view of the data inthe window and the export view contains the previous
data. You canoverride the default for any event type by detailingan event actionin
the Action Diagramtool.

Event actions never clear export views. When the main body of PrAD executes, the
export views are cleared. Thus, an event action may begin execution with import
values or export values thatresulted from the execution of another event action.

The logicinan event action executes without executing the logicinthe entire PrAD.
An event action cannotcausethe procedure step inwhich itis included to execute.
You can, however, set an exit state withinan event action that causes a flowto
another procedure step.

CA Gen always places eventactions after the main body of PrAD |l ogic.

The order of event actions inthe PrAD is significantduring Construction. Event
actions produceentry points intothe sourcefile. Therefore, if you reorder event
actions withina PrAD, you must regenerate the Window Manager and the
procedure step.
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m  An implied commit pointoccurs when anevent action completes execution, unless

the event actionsets an exitstate that causes a rollback.

m  An event actioncannotbe nested within another event action. A user-defined
event, however, cantrigger another event with the use of the special external
action block TIREVENT. Refer to the onlinehelp for a complete discussion of
user-defined events and TIREVENT.

Overall Appearance

The overall appearanceof your interface helps the user work with the application. A
layoutthatis consistentand aesthetically pleasing helps a userincrease productivity.
The followingtasks can help you refine the appearanceof the interface:

m  Verify the implementation of any application-widestandardsfor the interface
design.

m  Verify the use of toolbars and status bars.

m  Rearrange the controlsina manner that satisfies the object or action flowin which

a user performs tasks.
m  Group related controls together.
m  Disablecontrols whereappropriate.

m  Create or update bitmap images to useas backgrounds and on controls.

m  Verify the choices for fonts, foreground and background colors for windows,
dialogs,and controls.

Toolbars and Status Bars

Only windows, and not dialogs, can contain toolbars or status bars. Atoolbaris a visually
separatearea across thetop of a window that can contain push buttons. A status baris

avisuallyseparatearea acrossthebottom of a window that cancontainread-only
controls. Neither the status bar norits controls canreceive inputfocus at runtime.

Size, Align, and Move Controls

After you create and lay out the controls for your window, you need to adjustthe size

and alignment of the controls.Sizingandaligning could bevery tedious if you had to do
them manually. The Navigation Diagramtool contains functionality that helps you adjust

the sizing,aligning, and moving of controls.
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Disable Controls

The followingtablelists thefunctionality for sizing, aligning, or moving controls.

Functionality Primary Use

Grid Define a grid as a positioningand alignmentaid.
Causean object to align (snap) to the nearest grid lines.

Move Reposition a window or control.

Move Groups

Move a group box and all controls with whichitintersects as
asingleobject.

Position

Size other controls to the size of a reference control.
Align controls vertically or horizontally.
Separate controls vertically or horizontally.

Move controls to the top, center, or bottom of a window.

Note: The size of fonts from platformto platformand the resolution of monitors can
causesome overlappingor truncation of controls. You may notice this more ifyou
develop an application on one platformand execute it on another.

The following suggestions can help you minimize or eliminate problems caused by
different font sizes and monitor resolutions:

m  Sizethe surroundingbox around each control and prompt (the box that you see
when you select a control) larger both horizontally and vertically.

m  Changethe font designation of the generated application onthe target (execution)
platformto match the font designation on the development platform.

m  Positionentry fields and their prompts with the Horizontal/Middlealignment
option (selectEdit, Position).

m  Perform the design work on the lowest resolution monitor on which the application
will execute. Controls sized for fonts on a lowresolution monitor areusually sized
adequately for a high resolution monitor, but not conversely.

The design of yourinterface is more user-centered if you specify the conditions for
which a user canand cannotinteract with a control. Disablinga control prevents a user
from interacting with it. You disablecontrols based on the conditions of other controls.
For example, you candisablea push button until an entry field contains data.
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Add Pictures

Fonts and Colors

You canassociateanevent (click or double-click) with a bitmap object.

Bitmaps canalso be the background for windows or appear on push buttons.

Note: CA Gen supports only 16 color (4-bit) and 256 color (8-bit) bitmaps. Most graphic
software packages save bitmap images in one or both of these formats.

More information:

Event Processing(seepage 78)

The font and color specifications you make in the Navigation Diagramtool override any
specifications you makein Business System Defaults. If you change the font for a
window, all controlsonthat window inheritthe font. If you change a color for a window,
the following objects on the window inheritthe color:

m  Lliterals

m  Group boxes
m  Prompts

m  Radiobuttons

m  Check boxes

Specify Fonts and Colors for a Window

The following procedure details howto specify fonts and colors for a window.

Follow these steps:
1. Opena model and select Design, Navigation Diagram.
The Open Navigation Objects panel displays.
2. Select abusiness systemfrom the Business Systems drop-down.
3. Select a procedure step from the Procedure Steps drop-down.

4, Select one or more Windows from the Windows Listand click Include.
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Click Open.

From the Navigation Diagrammenu, double-click the procedure inthe Network
View.

Displaythefont and color properties pop-up:
a. Select Detail, Video Properties.

b. Select the display properties.

c. ClickOK.

Note: For more information, see the Toolset Help.

Differences Between Design and Tardet Platforms

Because of differences in hardwareand operating systems, applications maylook or
behave differently on the execution platformthan on the design platform. The following
points explain some of these differences.

The size of fonts from platformto platformand the resolution of monitors can
causesome overlappingortruncation of controls. These suggestions can help you
minimizeor eliminate problems caused by different font sizes and monitor
resolutions:

- Sizethe surrounding box around each control and prompt (the box that you see
when you select a control or prompt) larger both horizontally and vertically.

— Change the font designation of the generated application on the target
(execution) platform to match the font designation on the development
platform.

— Positionentry fields and their prompts with the Horizontal/Middlealignment
option (select Edit, Position).

—  Perform the design work on the lowest resolution monitor on which the
application will execute. Controls sized for fonts on a low resolution monitor
are usually sized adequately for a high resolution monitor, but not conversely.

Literals onthe Windows platforms always align atthe top of their surrounding box.
Center Verticallyisa property of literals.

The Navigation Diagramtool supports only 16 color (4-bit) and 256 color (8-bit)
bitmaps. Most graphic software packages savebitmap images inat leastone of
these formats.
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Construction

m  The Designed Position of a window or dialogcanvary. Designed Positionis a

property of a window or a dialog. For applications executingon Windows, the
position of the window or dialogatruntime is relativeto its designed position on
the design desktop. For example, supposeyou designa window whose lower |eft
corner is three inches horizontally and three inches vertically fromthe lower left
corner of the design desktop. At runtime, that window will appear three inches
horizontally and three inches vertically fromthe lower left corner of the runtime
desktop.

m  The behavior of the default push button when the Enter key is pressedvaries by
platform. On the Windows platform, the Enter key invokes the push button that has
the focus regardless of which push button is the default. Ifthe focus is onany other
type of control, the Enter key invokes the default push button.

Construction of a GUI application produces a Window Manager fileand associated files
required by the target environment. These associated files canincludea resourcefile, a
help file,and a header file. The files produced have the same name as the load module
to whichthey are associated. Inaddition, construction produces thestandardfiles fora
generated application,such as thesourcecode files, the referential integrity libraryfiles,
and the installation control monitor files.

Note: For more information about construction, see the Workstation Construction User
Guide.
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Screens

This section contains the following topics:

Screens (see page 87)

Block Mode Design (see page 87)
Prerequisites (see page 88)

Screen Design Display Objects (see page 89)
Screen Design Guidelines (see page 90)
Screen Design Tasks (see page 91)

Prepare to Design Screens and Templates (see page 93)
Create Templates (see page 93)

How to Create Screens (see page 94)

Screen Preview (see page 99)

Change Screens and Templates (see page 100)

Each screenis associated with one online procedure step. A screen cannotbe associated
with a batch procedure step.

Note: Batch is onlyavailableon MVS.
More information:

DesigningDialogs (see page 49)

Block Mode Design

Screen designis often referred to as block mode. Block mode is a type of design that
uses a static screen, one which cannotbe resized the way a GUI screen can be. Unless a
user isrunninganapplicationina window, block mode runsinwhatis called full -screen
mode.

The following table summarizes the differences between the block mode design and GUI
design.

Points to Consider Block Mode GUI
Singleprocedure step represented One screen One or more screens
by
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Points to Consider Block Mode GUI

Tool used Keyboard Mouse (primarily)
Type of design orientation User-Data Action-Object
Type of screen used Static Flexible

More information:

Designing Windows (see page 69)

Tasks and Objectives of Screen Design

Prerequisites

Screen design basically requires thatyou repeat the followingset of tasks until the
screen you have created fits the needs of your target application:

Create a template
Create a screen

Periodically previewa screen to be sureyou are on the right track

Make changes to the screen or template(s) as necessary

Use the Screen Design tool to accomplish thefollowing objectives:

Create screens that are easyto read and consistentacross thebusiness system

Make the steps the user must followclear and easy to implement

Before designingscreens, you need the followingprerequisites:

An understanding of the tasks thatthe userintends to perform with the application,
whichis usually determined from previous phases of development, suchas lifecycle
analysisusingtheEntity Life Cycle Analysistool

A data model defined with the Data Model tool, Data Model List tool, or the Data
Model Browser tool

One or more procedures defined with the DialogDesign tool

Views for one or more procedures defined in procedure synthesis usingthe Dialog
Design tool

A business system defined with the Business System Definition tool
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Screen Design Display Objects

The Screen Designtool defines two types of display objects —templates and screens.

Templates aredefinitions of portions of a screen. A template can be used by many
screens across a business systemto define and position standard screen objects. In
addition, one or more templates canbe used ineach screen.

Screens are the view of the system by the user and can contain one or multiple
templates. A screenis associated with a single procedure step (or a single-step
procedure) and is responsiblefor providing data to the import view of the procedure
step and displaying data fromthe export view.

A screen inagenerated system canappearinthe followingtwo states:
m  Onceasthe system has formatted the export view as a response

m  Once as the terminal operator has specified the data required in the import view

The following example shows a screen usinga template.

TRAMNCODE YWOUR BUSINESS INCORPORATED  hihd OD-YY
HH:hb: 55
hATERLAL IMWVENT ORY STATUS QUERY
Fart Bumber: 3R RE-RH-H Current Stock Lewel: 99999
Part Mame:  REERHEREEK Unit of heazure: RE
Part Type: HHH Unit Prica: BEE B0 09

“andor: SOOI N

<4¢<1ERF << ERR <<¢ ERR <<< ERR <<< ERR <<< BRR <<¢ ERR << ERR << ERR
<4 1PFE <42 PFE <4< PFE <4< PFK <4< PFK <4< PFK <4< PFK<<< PFK <<< PFK

Screens and templates may contain the following objects:

m  Fields (screens only), which implement the attributes of import and export data
views.

m Lliterals,whichareconstantinformationintext or symbols.

m  Special fields, whichreflectthe set of special attributes (attributes not derived from
business requirements but introduced during system design for a specific purpose).
Special fields generally appear onall screens inthe business system.

m  Prompts, which arelabels for fields and specialfields.
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Screen Design Guidelines

You can customize screens by specifying the location and characteristics (color, light,
andintensity) of anyfield. The colors you define in the system defaults or override when
you define screen objects locally will bethe colors the user sees in the generated
system. However, the display properties inthegenerated system will vary with the
software and hardware used for development and display.

As a consequence, use the following guidelines as you design screens and templates.

Ifyou planto usetemplates, build them first. Then build the screens in which you
planto use them.

Sincethe Screen Design tool does not permit overlappingfields,add templates to
the screen before addingfields.Ifyou add a template and then determine you want
to delete one or more literals or specialfields thetemplate provides, use the Delete
command.

Use field properties to highlightimportantinformation. Do not overuse highlighting
as itmight confusethe user.

Arrange fields onthe screenin the same order that the user is likely to use them.
When both mandatory and optional fields appear, place the mandatory fields
before the optional fields.

Ensure that the order of fields on the screen reflects the reading order of the user;
for example, in English, left to rightand top to bottom.

Be consistentacross screens and screen types informatandsequence of fields.

Use display properties to differentiate data fields from prompts and literals. Use
discretionin color selection. Do not overuse color as tt makes screens difficultto
read.

Make literals consistentin text, color,and placement across screens inthe business
system.

Use simplescreen formats that convey information clearly and concisely. Do not
crowd the screen; use additional screens when necessary.

At any stageinthe design process,you can preview screens to see how they will appear
to the end user.

More information:

Change Screens and Templates (see page 100)

Prototyping (see page 78)
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Screen Design Tasks

To build screens and templates, you add or copy screen objects. The followingtable
shows the suggested sequence of tasks and the related subtasks thatyou can perform
to create templates usingthe Screen Design tool.

Each of these topics is discussed under the corresponding heading.

Step Task Subtasks to Consider

1. Open a New Template Define the template name.
Inthe Description field, definehow and
where this template is used throughout
the business system.

2. Add a literal Determine whether to use defaults for
properties.

Add literal properties.

Determine positioning.

3. Add a special field Determine whether to use defaults for
properties.

Add a prompt.

Add prompt properties.
Determine field displaylength.
Add field display properties.
Add error display properties.
Determine fill character.
Define edit pattern.

Add Help ID.

Determine positioning.

4. Copy a literal Determine positioning.

The followingtablelists thetasks to create screens step by step.

Step Task Subtasks to Consider

1. Use a template ina screen Delete anyunwanted literals or special
fields contained in template.
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Step Task

Subtasks to Consider

2. Add a field

Define import view.

Add a prompt.

Add prompt properties.
Determine field displaylength.
Add field display properties.
Add error display properties.
Determine fill character.
Define edit pattern.

Add Help ID.

Determine positioning.

3. Add a literal

Determine whether to use defaults for
properties.

Add literal properties.

Determine positioning.

4, Add a special field

Determine whether to use defaults for
properties.

Add a prompt.

Add prompt properties.
Determine field displaylength.
Add field display properties.
Add error display properties.
Determine fill character.
Define edit pattern.

Add Help ID.

Determine positioning.

5. Copy a literal or repeating
group

Determine positioning.

6. Describea screen

Includedescriptions of sourceand
destination procedure steps.
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Step Task Subtasks to Consider

7. Specify screen properties Define screen name (changingthe name
changes the name of the associated
procedure step and action block).

Define Help ID.
Determine whether to enable scrolling.

Define whether unused occurrences are
protected or unprotected.

Define top on display-firstreturn.

Describescreen.

8. View indifferent display modes None.

9. Run prototyping None.

Prepare to Design Screens and Templates

To begin designing screens and templates, you access theScreen Design tool. Select the
Screen Design tool only when a business systemis defined or when Procedure steps
existfor the business system.

Create Templates

Sincemost screens contain atleastsome common information, templates are a good
way to minimize repetition and save designtime. You cancreate a listof templates, and
then includewhichever ones you need ineach screen.

Complete the followingtasks to create a template:

m  Add (andcopying)literals

m  Add special fields

m  Add adescription (optional butrecommended)

When you create a template, the Screen Design tool displayseach objectyou addina
different color:

m Literals appearinwhite

m  Special fields appearingreen

m  Prompts appearinblue
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Add a Literal

Literals arethe constantinformation shown as text or symbols. An example of a literal is
the title placed atthe top of a screen.

Follow these steps:

1. Type a literal name.

2. Positionthe literal onthe screen.

How to Create Screens

You canaccess automatic screen design from Design through the Action Diagramming,
DialogDesign, and Screen Design Toolsets. In Action Diagrammingand Dialog Design, CA
Gen automatically generates a screen when you copy anactiondiagramor action block
whilesubstitutinga new entity type.

Begin screen design after you create all the templates you think you may need. Each
screen goes through the same basic steps, coveringthe iterative tasks in the following
order:

m  Usetemplates ina screen

m  Add fields

m  Add andcopy literals

m  Add special fields

m  Add adescription (optional butrecommended)

m  Change the screen

Use a Template in a Screen

Use the Uses option of the Detail command inthe Screen Design tool to perform the
followingtasks:

m  Select atemplate to be usedin the current screen. You can use more than one
template inthe samescreen, provided the literals or special fields on the templates
do not occupy the same space.

m  Identify the templates used inthe current screen.
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Add a Field

Define a Field

A field represents the implementation of an attribute. This means that you canadd
fields only to screens, not to templates. When you add a field, you must define and
positionit(except for hidden fields, which you only define).

Adding a field involves the following tasks:
m  Add afieldname
m  Define afield

m  Positionafield

You canaddindividualfields, repeating groups of fields, and nested repeating groups.
When you add repeating and nested repeating groups where the maximum cardinality
exceeds the number of displaylines,youshouldalsoaddthe special fields for scrolling
(Scroll Location Msg, Scroll Amount Msg, and Scroll Indicator Msg) to either the
template (if repeating groups are found on all screens) or the individual screen.

When you add nested repeating groups to a screen, you should planthe screen layout
sothat the presentation of fields reflects the subordination of one group to another.
One way to do this is through indention of groups, similar to the indention of repeating
group names on the Views panel during View Maintenance. CA Gen supports multiple
levels of nesting, but only three levels can contain groups with a cardinality greater than
one. Onlythe highest level of a repeating group can be scrolled.

Repeating group views can be mapped onlyto repeating group views. In addition,
non-repeating group views can be mapped onlyto non-repeating group views.

A procedure step is associated with a singlescreen, whichis responsible for providing
data to import and export views of a procedure step. Sincea field can represent both
the import and export data views of an attribute, the field must be correctly mapped to
both. Duringthe definition of a field, you can specify the import and export views.
Duringfield definition, CA Gen automatically maps a matchableimportview field to the
export view chosen. Insome cases, however, an export view cannot be mapped to a
correspondingimportview. Inthese cases,you should map the import view as not yet
mapped. When you define a field with unmapped views, you should perform view
mapping. Ifthe fieldis contained onlyin the export view (only exported from the
procedure step), the system maps the import view of the field to none.

You canonlydefine a field after you have added the field, using Add Field.You then
select the attribute, entity or group view to useas afield.
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Use the Field Definition panel to define the followingfields:

Import view to be mapped to the export view.

Prompt that accompanies the field. You canselectan existing prompt, add a new
prompt, or display thefield without a prompt.

Field characteristics-displayed or hidden.

Inan onlinesystem, you may need to save information between procedure step
executions. To do this, you can hidethe field that contains the information. This lets
the data pass between the export view of the proceeding execution and the import
view of the next execution without appearingon the screen. Any field identified as
a hidden field must be associated with an import and an export data view;
otherwise, the data cannot be passed between the executions of the procedure
step.

Length of the display and, for numeric fields, the number of decimal points.

The length of the displayisthenumber of character positions required to display
the field on the screen. The displaylength may differ from the number of characters
inthe valuebecause of the additional characters in the edit pattern. For example,
the attribute Date Ordered for an entity named Customer contains a four-digityear,
a two-digit month, and a two-digit day (attribute length of eight). For itto appear
usingthe edit pattern YYYY-MM-DD, the displaylengthis 10.

The Screen Handler canaccept only those numeric fields thathave a length of 18
characters.

Edit pattern to be used for field display. Whileitis preferableto keep edit patterns
consistentacross a business system, you may need to locally changean editpattern
on selected screens.

The edit pattern is the way the informationinafieldis formatted. Edit patterns are
used to make values inviews more readable when they appear on a screen.

Help identifier for the field. The identifier is associated with the text for the help
system. The help identifier records information needed by the help system of the
installation to locate help text for the screen.

Field video properties.

Error message video properties.

When setting field and error display properties, you can use system defaults or you can
override the system defaults with local properties. You have the same options when
setting properties locally as when setting system defaults.

For attributes within a group, you can define the fields individually or you can define all
attributes inthe group inone sequence. Ifyou select a group view, CA Gen guides you
through the definition of each field until all fields have been defined, includingfieldsin
lower level groups.

96 Design Guide



How to Create Screens

Describe a Screen

Position a Field

Describinga screen lets you explainits purpose. When you are describinga screen, you
shouldincludedescriptions of the source procedure step and the destination procedure
step, ifany.

To positiona fieldandits prompt, you use the incremental move box. The size of the
box varies to reflect the number of characters inthe prompt orfield.Firstyou select the
attribute or group name from the views for the procedure step. You then position the
prompt and field for each view selected. After you have positioned a field, you can
review or redefine it only by usingthe Detail command from the Screen Design
command menu.

The Screen Designtool prompts you for placement of the firstoccurrenceof fields in
both repeating and nested repeating groups. For nested repeating groups, you position
the fields in higher level groups before the fields in lower level groups.

After you positionthe lastfield for the lowest level repeating group (one level for a
non-nested repeating group). CA Gen prompts you to specify the options for the
remaining occurrences in each group, starting with the lowest level group and working
up to the highestlevel group. The number of occurrences depends on the cardinalities
you assignto the group view during View Maintenance. You specify the remaining
options for repeating group views on the Repeating Group Occurrences for Export
panel.

The followingtablelists the options for repeating group views.

Repeating Field Positioning Description

Options

Number of additional Defaults to the maximum cardinality minus the one
occurrences current placement of the group.

Number of occurrences on Lets you placecolumns of the group fields acrossthe
each line screen.

Number of blank columns Specifies the horizontal spacing of the group columns
between occurrences across thescreen.

Display prompts with each Specifies whether to includethe prompt with each
occurrence repetition of group fields. Defaultis not to redisplayit.
Spacing Lets you specify vertical spacing (single, double, or

triplelines) between each field.
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Note: The path to the Repeating Group Occurrences for Export panel is Add Field\[set
the product group or family](r)\OK\<prompt>(whatever you select)\OK. Then you place
the firstprompt and below it the correspondingfield. When you have placedall
prompts and fields in the firstoccurrence of the repeating group view, the Repeating
Group Occurrences for Export panel appears.

You should carefully planthespacingrequirements for single-level and nested repeating
groups. Forexample, inarepeating group where you placethe prompt above the field,
you may run out of vertical screenarea if you chooseto accompany each occurrence of
the field with a prompt. For nested repeating groups, CA Gen positions only those
occurrences inwhich all allowed levels of nested repeating groups can appear
simultaneously.

Note: Ifthe domain of anattribute is changed with the Data Modeling tool after the
field for the attribute is positioned, the new domain can be reflected by deleting the
field and positioningitagain.

Define and Position a Field

You canaddafield by definingand positioningit. For a repeating group, you continue
definingand positioningfieldsuntil allfieldsinallgroups havebeen positioned.

Add a Literalto a Screen

CA Gen lets you add literalstoscreens as well as templates.

Add a Special Field to a Screen

CA Gen lets you add special fieldsto screens as well as templates.

Copy a Literal or Repeating Group

To savetime in preparingtext for screens,you cancopy literalsand repeatingfields to
another part of the screen. To copy, you must have already added a literal ora
repeating group. The Screen Design tool copies only literals and repeating groups, even
if you select other objects to be copied.
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Specify Screen Properties for Repeating Groups

If you add repeating groups, you use the Detail and Screen Properties commands to
specify screen properties regardingscrolling. You have the followingoptions:

m  Allowscrolling.Scrollinglets theuser scroll back and forth through a repeating
group. For nested repeating groups (repeating groups within repeating groups),
scrollingoccurs on the highest level group. Multiplerepeating groups placed on the
same screen scrollsynchronously.

m  Ifthe maximum cardinality of the entity represented by a repeating group exceeds
the number of displaylines, youshould allowscrolling. If the cardinalityis equal to
or less thanthe number of display lines, scrolling is notnecessary.The sameiis true
for nested repeating groups.

m  Allowor prevent the updating of unused occurrences of a repeating group. This
prevents a user from scrolling forward when the lastfilled-in occurrence of the
repeating group appears on the screen. Ifthe user attempts to scrollforward, the
NEXT command is sent to the procedure. Ifthe unused occurrences are protected,
the user cannotadd occurrences to the end of the group. The default option is
leavingunused occurrences unprotected to allow updates.

m  Select whichoccurrencein the repeating group will bedisplayed onareturn froma
link.You can choose to redisplay the screen that was displayed beforethe link, or
you candisplaythescreen with the firstoccurrenceinthe repeating group. If you
select the screen that was displayed before the link, you must have the dialogflow
returns on properties set to Display First. The default optionis the firstoccurrence
inthe repeating group.

You canselectthese options from the same panel.
More information:

Designing Dialogs (see page 49)

Screen Preview

After ascreen is built,you can use Prototyping to preview what you have created.

After previewing a screen, you may want to fine tune the screen by making some
changes to the contents of the screen or to one or more of the templates.

More information:

Prototyping (see page 78)
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Change Screens and Templates

After creatingatemplate ora screen, you canchangeit. The followingtablelists the
tasks to fine tune aninterface.

Task Screens Templates Subtasks to Consider
Assign commands to function X X Define whether message type is
keys Standard or Default.

Check reserved command names
before assigninga command name.

Access view maintenance X Define whether anyattributes should
be deleted.

Center a screen object X X None.

Change the name of the screen  x X None.

or template

Delete anobject X X None.

Delete anunused prompt X X None.

Specify whether to display X None.

function keys and commands on
generated screens

Move an object X X None.

Redefine an object X X To change a protected prompt,
determine whether delete authorityis
needed.

Redefine a literal X X Reposition literal after changing text.

Access View Maintenance

When usingthe Screen Design tool, you canaccess view maintenance only when you
are workingon a screen. For more information, see the Action Diagram User Guide. If a
procedure step contains importand export views with cardinality greater than one and
you have positioned attributes on the screen, do not change the structure of the fields.
Do not move a view with positioned attributes into or out of a repeating group view. If
suchrestructuringis required, delete the attributes from the screenfirst.
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Assign Commands to Function Keys

Assigning commands to function keys provides the user of the generated system aneasy
means of invokinga command. The command, inturn, is tested for inthe action
diagram. You cannot assign function keys when designinga template.

The PF Key Definition panel lists thefunction keys and commands you have defined in
Business System Defaults. When you add a command usingthe Screen Design tool, its
type is Local -it applies onlyto the particularprocedurestep. The function key
commands setin Business System Defaults are defined as either standard or default.
You canoverridedefault commands in a screen, but not standard defaults.

When assigningcommand names to PF keys, keep in mindthat CA Gen reserves certain
commands, for example, RESET and RESTART. Inaddition, CA Gen recognizes the
command names NEXT, PREV, TOP, and BOTTOM for scrolling. Italsoreserves the
command names HELP and PROMPT for invocation of the help system of the
installation.

Chande Screen or Template Names

You can change the name of a screen within the screen. Similarly, you can change the
name of a template from within the template.

The screen name is created when you name a procedure step in a Dialog Flow Diagram.
When you use the Dialog Design tool to change the name of a procedure step or use the
Screen Design tool to change the name of a screen, the change is reflected in both the
DLG and the Screens and Templates panel (used for selecting screens). When you
change the name of a template, the change affects only the template.

Delete Screens or Templates

When you delete a screen, the procedure step with whichitis associatedis notdeleted.
When you delete a template, all objects on the template are removed and do not
appear on any screens that used the template.

Delete Screen Objects

The Delete option on the Screen Design command menu lets you delete one or more
objects from a screen or template. If you delete an object that belongs to a template
from a screen, all objects on the template are deleted only from the application of the
template of that screen.

From screens, you can delete fields, prompts, literals, or special fields. Fromtemplates,
you candelete literalsand specialfields.
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Unused Prompts

When you delete a prompt, only the prompt is deleted. When you delete a field that
was positioned with a prompt, the promptis also deleted. When you select a field from
a group, CA Gen alsoselects for deletion all the fields fromthe same entity that were
positioned atthe sametime.

New prompts that are not used add to the size of the model and the number of objects
the model must manage. If you have unused prompts, you should delete them.

Function Keys and Commands

Move Objects

Usingthe Screen Designtool, you can specify whether to displayfunction keys and
commands on a PF key lineon generated screens.

You can move the followingobjects usingthe Screen Design tool:
m  Objects positioned on a template only from within the template
m  Objects positioned on a screen only from within the screen

m  Oneor more objects on one or more consecutivelines

However, you cannot move objects to spacethatis already occupied.

Redefine Screen Objects

You canredefine objects positioned ona screen only from the screen. Similarly, you can
redefine objects positioned on a template only from the template.

If you change the displaylength or edit pattern of a positioned occurrenceof an
attribute ina repeating group, all occurrences change. If you change the field or error
properties, only the selected occurrence is changed.

When you change the width of a positionedfield in a repeating group, avoid a length
that extends the field pastcolumn 80. CA Gen wraps fields extending pastcolumn 80 to
the next line.

You cannotchange a protected prompt ina subset unless you have delete authority on
the screens or procedure steps that use the prompt.
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Redefine a Literal

Downstream effects

When redefiningliterals, you can changethe text andthe display properties. After
changingthe text, you mustreposition the literal.

The literal can contain up to 80 characters, includinginternational characters.

If you size prompts or literalsin onedialect,and then change the dialectandresizethe
prompt or literal, thelarger sizeremains in effect for placement purposes (copy or
move).

Suppose you have two dialects-Defaultand French. You create a literal under the
default dialectwith a size of 25 characters. Then, you select the French dialectand
resize the literal to 10 characters.The literal you see inthe Screen Design tool is 10
characters.

If you selectthe literal, however, and then select copy or move, the box that surrounds
the literal is still 25 characters. The amount of spacereserved for the literal remains 25
characters, whichis the larger of the two sizes.This feature allows you to switch back
andforth between dialects withoutcausingspacing problems onthe terminal screen.

Note thatyou can placethe 10-character literal onlyasyoucould placea 25-character
literal. Other fields, for example, cannot be closer to the 10-character literal than they
could be to a 25-character literal.

When aload module defined in Packaging contains multiple proceduresteps, every
screen inthe load module must contain a unique identifyingstringas the firstliteral on
the screen. Placethis literal onthe firstline of the screen, followingthe transaction
code.

The special field, panel ID,can be used instead of a unique literal.Duringscreen
generation, aliteral equal to the member name of the screen is generated inthe
location of the panel identification.
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This section contains the following topics:

Prototyping Tool (see page 105)

Prototyping Tool

The Prototyping tool provides the ability to review the order and content of screens
before detailing procedurelogic and generating code. The PT tool can help you verify if
your screens arecomplete and flow in the order that your business requires. By using
the PT tool before refiningthe action diagrams for procedure steps, you can avoid costly
changes later in the project.

Before usingthis tool, you must have at leastone procedure step defined inthe Dialog
Flow Diagramand one screen defined in Screen Design for the applicationyouare
developing. On the Dialog Flow Diagram, you must detail the transfer or link between
screens, using Detail and Flows On or Detail and Returns On options.You must have also
assigned atleastone command as an autoflow command.

More information:

Designing Dialogs (see page 49)
DesigningScreens (see page 87)

How You Access the Prototyping Tool

After completingthe minimum components of the Dialog Flow Diagramand Screen
Design, you canaccess the Prototyping tool by clicking Design, Diagram, Open and
selecting a beginning step (screen) from which to begin the prototyping session.
You canalsochaintothe PT tool from the followingtools:

m  DialogDesign

m  Screen Design

m  Action Diagram

m  Action Block Usage
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How You Use the Prototyping Tool

Whileyou arereviewing the screens usingthe PT tool, you caninteractively change
screen definitions and the order in which screens are presented and review the results
immediately. For example, if a user is reviewingthe screens with you and suggests that
one screen precede another, you can make that change by chainingtothe sourcetool,
making the modification,and then accessingPrototyping with the updated screen order.
This ensures that you and the user agree on the change.

The objective of this tool is to further refine the screen definition. Therefore, when you
build action diagramsfor procedure steps, you will beworking with stableinformation
which has hadthe prior approval of the user and management.

You cannotenter data,interpret data,transfer data between screens,or simulatethe
look of data on the screen inthe PT tool. These tasks aredone inthe CA Gen test facility.
However, the edit pattern displayswith each data field. The cursor position does not
change to indicatewhichfields are protected and which will allow data entry. Also, error
messages do not display when using this tool.

Select Another Beginning Screen

You canrestartPrototyping to change to a different beginningscreen or to startover
with the sessionyouarecurrently running.

Follow these steps:

1. Select the spacebarto exit the Prototyping session.

2. Select the procedure step which is to be the new beginning screen.

When you have completed the review of the screens and verified any changes, you can

chainto the DialogDesign tool, Screen Design tool, the Structure Chart tool, or the
Action Diagramtool.
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As partof the project-planningtaskfor a Design project, you can define standards
known as business systemdefaults. Business systemdefaults, used with all design tools,
providea consistentuserinterface to the system you areconstructing.

This section contains the following topics:

Consistencyin Construction (see page 107)
How to Set Business System Defaults (see page 108)
Reports (see page 120)

Consistency in Construction

You make all business system defaultselections from pop-up menus or panels that
appear after you access Business System Defaults from Design. Each menu selectionin
Business System Defaults has a menu with its own set of tasks or panels.The panels
containfields to be completed or selected.

You canoverridebusiness systemdefaults in most cases atthe procedure step, screen,
or template level.

Prerequisites
Before you begin defining system defaults, be sureyou have either completed or have
anunderstanding of the following prerequisites:

m A data model, whichis defined with the Data Model tool, Data Model List tool or
the Data Model Browser tool

m  Oneor more procedures defined with the Dialog Design tool
m  Views for one or more procedures defined with the View Maintenance tool

m A business systemdefined with the Business System Definition tool

Note: For more information aboutdefiningbusiness systems, see Analysis Tools
Reference Guide.
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How to Set Business System Defaults

After accessingBusiness System Defaults, you can choose from the options shown in the
followingtable. Each optionis discussed under the corresponding heading.

Option

Allows You To

Properties

Rename or describesystem.

Video Properties

Set the screen video properties such as the display properties of
screen prompts, fields, error messages, and literals.

Set the window video properties such as the color and font
characteristics of windows and dialogs.

Commands

Set command names and the synonym associated with each
name.

Exit States

Set exit states for actiondiagrams and dialogflows.

Function Keys

Assign commands to function keys.

Special Edit
Patterns

Add editing patterns that control field display and inputformats
for special fields,such as system date, time.

Field Edit Patterns

Add editing patterns that control field display and inputformats
for other screen objects.

Delimiters

Specify the string separators and parameter delimiters that
identify the separation of data items.

Set Properties

The Properties option lets you rename or describethe business system.To reach this
option, you must firstselect a defined business system.

Set Video Properties

The Video Properties option lets you set screen video properties and window video

properties.

Set Screen Video Properties

Click Screen inthe Video Properties dialogtree view to set screen video properties.
Screen video properties determine the display characteristics of the following controls:

®  Prompts

m  Fields
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m  Errors

m Literals
Set Prompt Properties

A prompt is a field label thatindicates the contents of the field.You canset prompt
display properties to distinguish them from the fields. See the followingtablefor the
options available. Setting the display properties defines how the generated system will
displayscreens to the user.

Prompt or Literal

Properties Comment Initial Default Other Options
Color Determines colororscreen display Normal White, Cyan, Yellow, Green,
characters. Used only on terminals Pink, Red, or Blue

with extended colorand
highlighting features.

Intensity Determines brightness of display.  Normal High or Dark (no display; usefor
hidden prompts or literals)

Highlight Determines how characters are Normal Underscore, Blink, or Reverse
highlighted. Used only on terminals Video
with extended colorand
highlighting features.

Justify Specifies how datais to be aligned Left Right or Center
withinthe field when input.

Set Field Properties

A fieldis anarea of the screenin the generated system where an attribute valueis
displayed for, or entered by, the user. You define fields interms of their display
properties in order to distinguish them from other types of screen objects.See the
followingtable, whichidentifies and explains thefield properties you canset.

Field Properties Comment Initial Default Other Options
Color Determines color of display Normal (default for monitor) White, Cyan, Yellow,
characters.Used onlyon Green, Pink,Red, or Blue

terminals with extended color
and highlighting features.

Intensity Determines brightness of display. Normal High or Dark (no display)
Highlight Determines how characters are Normal (default for monitor) Underscore, Blink, or
highlighted. Used onlyon Reverse Video

terminals with extended color
and highlighting features.
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Field Properties

Comment

Initial Default

Other Options

Justify

Specifies how data is to be
aligned within the field when
input.

Default (see Note 1)

Left or Right

Put Cursor Here Indicates where user is to enter No Yes
data when generated screen
appears.
Protected Prevents user from entering data Off On
in protected field.
Blankwhen Zero or  See Note 2. No Yes
NULL
Fill Character Used for input of fields shorter Blank Type desired fill

than defined field length.

character

Note:

m  Selecting Default lets you left-justify alphabetic text and right-justify numerals.

m  Ifyou selectNo and no data is present, blank numeric fields will befilled with
asterisks (*) and blank text fields with underscores (_). Ifyou selectNo and data is
present, the import view will display 0 for numericfields, spaces for text fields, 0 for
date andtime fields, and spaces for commands. If you select yes, spaces will appear
where there are blanks and zeroes.

Set Error Properties

Error fields can bedisplayed with unique properties to distinguish them from other
fields. The options you selectshould differ from those for the correspondingfield

properties for intensity, color,and highlight. The followingtable describes the error
properties and their associated display options.

Error Properties

Comment

Initial Default

Other Options

Color Determines color of characters used Red Normal (default),
to displayerror.Used onlyon White, Cyan, Yellow,
terminals with extended colorand Green, Pink,and Blue
highlighting features.
Intensity Determines brightness of display. High Normal, Dark (no
display)
Highlight Specifies highlighting for characters Reverse Video Normal (default),

inerror. Used only on terminals with
extended colorand highlighting

features.

Underscore, Blink
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Error Properties

Comment Initial Default Other Options

Justify

Specifies how datais to be aligned Left Right, Default
within the field when input.

Put Cursor Here

Indicates where user is to enter data Yes No
when the fieldisinerror.

Protected

Prevents user from entering data in  Off On
protected field.

Set Literal Properties

A literal isconstantinformationin text or symbols. Literals can be used on both screens
andscreen templates. Literals can be column headings, lines between columns, or other
information that cannotbe manipulated. Display properties mustbe set for literalsso
they can be distinguished from other screen objects. The property options availableto
define literals arethe same as those used for prompts.

Set Window Video Properties

Click Windowin the Video Properties dialog tree view to set window video properties.
Window Video Properties specifies the color and font characteristics of an object on all
of the windows or dialogs ina businesssystem.Ifyou change a font or color fora
window, some or all ofthe controls of that window are affected.

The followingtablelists window controls affected by font or color changes.

Control Affected by Font Change Affected by Color Change
Group Box Yes Yes
Literal Yes Yes
Menu Bar Yes Yes
Prompt Yes Yes
Push Button Yes No
Status Bar Yes Yes
Toolbar No No
Entry Fields Yes Yes
Hypertext Links Yes Yes
Dialog Box Yes Yes
ListBox Yes Yes
Window Yes Yes
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Set Commands

Set Exit States

In general, you canoverridethe font or color selection for anindividual control by
selecting a different font or color.

More information:

Designing Windows (see page 69)

A command provides a way for you to directthe execution of a procedure, which,in
turn, implements one or more processes. Duringdialogflowdiagramming, you specify
the command that tells the procedure step which action block to execute. You canuse a
command to call anaction blockthatwas created in Analysis or Design. When setting
system defaults, you canassignthe command name. You canalsoassigna synonymto
the command name that the system will recognizeand use to invoke the command (for
example, A for Add). You canadd, change, and delete command names and synonyms.

Note: RESET, RESTART, HELP, AND PROMPT are reserved words and cannotbe used as
command names. CA Gen reserves the command names HELP and PROMPT to invoke
the help system of the installation. CAGen recognizes the command names NEXT, PREV,
TOP, and BOTTOM for scrolling.

For data and activity control to flow between procedure steps, a condition called anexit
state must be met. An exit state is the trigger that causes transfer of control. Exit State is
the name of a CA Gen special attributethat links the Action Diagramand the Dialog
Design Diagram.You canadd, change, or delete exit states. For example, if a transaction
code must be validated before another procedure canoccur,you can add an exit state
called INVALID_CODE ifthe code does not exist.You canset global exitstates (exit
states that apply acrossthe model) or local exitstates that apply only to the current
business system.

You canset the termination action of an exit state-the action to be taken when the exit
state occurs. The following table describes the types of termination actions.

Termination Action What System Does When Exit State Occurs

Normal Displaysthe message associated with the exit state
only.

Rollback Backs out the databaseupdate, displays a message
associated with the exit state, and invokes the flow of
control.
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Termination Action What System Does When Exit State Occurs

Abort Aborts processing and executes a system dump.

Inspecifyingthe properties of anexit state, you can add, change, or delete a message
thatis associated with the exit state and displayed when flow does not occur. You can
alsoassign thetype of message.

Each type of message displayswith unique properties. The followingtableshows the
message types you canassign, what each message describes and how it appears on
different types of monitors.

Message Type Appearance on Color Appearance on Description
Monitors Monochrome Monitors

None Normal color (the color of Normal Message type has not been
fields onthe screens) defined. This optionallows

compatibility with messages
created in earlier releases.

Informational White High Intensity Message gives information

only; no actionis required.

Warning Yellow High Intensity Message advises thatuser

actionmay berequired as a
resultof processing.

Error Red

Highlighted Message advises thatanerror
occurredinan entry and
actionis requiredto correct.

Set Function Keys

You candefine and assign these messages when defining system defaults, when
diagrammingdialog flows, or when definingaction diagrams. For example, you can add
the message CODE ISINVALID andassociateitwith the exit state INVALID_CODE. The
message would display when the logic of the action diagram causes the exit state to
occur.

You canusea function key (alsoknown as a program function key or PF key) as a
shorthand way to issuea command to a procedure in anonlineenvironment. For
example, ifyou map PF key 2 to the Add command, you caninvoke the Add command
with one keystroke by pressing PF2.
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Set Edit Patterns

When you associatea command with a function key, you can define the type as Default
(canbe overridden) or Standard (cannot be overridden). A Default command allows
flexibility. For example, ifa particular procedure does not have the function currently
mapped to a function key, you can map another command to that function key for that
procedure. A Standard command is assignedtoits function key in every procedure step
inthe business system. For example, you could assign commands sothat PF1 always
invokes Help, regardless of the procedure you execute.

An edit pattern is a defined maskthat controls the display and inputformat for fields.
Edit patterns are classified as text, numeric, date, time, or timestamp. Each edit pattern
classisassociated with a set of supported edit pattern components. Some components
displayvariabledata, others contain formattinginstructions, while others display the
literal componentitself. Any two components may be separated by a spaceor a
supported literal character such as aslash (/), hyphen (-), period or decimal point(.), or
colon ().

The Business System Defaults menu lists two edit pattern options:

m  Special EditPatterns, which are used by the system to format System Date, System
Time, Scroll Indicator,and Scroll Location.

m  Field Edit Patterns, which are used to define edit patterns for data fields. Five edit
patterns have already been created for your use. Their names are Date, Time,
Timestamp, Quantity, and Currency. Quantity and Currency are both instances of
the numeric class.

You canadd new edit patterns for fields with data display requirements different from
the displayed defaults.You can delete or modify any edit pattern thatis supplied or that
you add.

Edit patterns for a date typicallyincludethree components: year (YYYY), month (MM),
andday (DD). The edit pattern, YYYYMMDD represents a stylewhere the 4-digityear,
the 2-digitmonth (with leading zeroes), and the 2-digitdayare displayed contiguously,
thatis, without separators. The defaultedit pattern for Date is YYYY-MM-DD, where the
hyphen is used as the separator;the defaultfor Time is HH.MM.SS, where the periodis
the separator. Timestamps arestored internally as a combination of all thedate and
time values, plus microseconds. This valueis stored in the following edit pattern:
YYYYMMDDHHMISSNNNNNN.
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The followingtablelists separators by classand description.

Class of Edit Edit Pattern Separators

Separator Description

Date, Time, Timestamp, A hard spaceorone of the following

Text. Mixed Text, and DBCS  symbols:

A literal character or spaceusedto
separatethe components of the edit

Text / (slash) pattern.
. (period)
: (colon)
- (hyphen)
Numeric . (decimal point) The character used to separatethe
integer component from the mantissa
component of anedit pattern for a
decimal number.
, (comma) The character used to separate periods of

a number over 999 and displayableafter
startof significance. Entryis optional.

The followingtabledescribes components that can be used when specifyingan edit
pattern for the followingtypes of data: numeric, text, date, time, or timestamp. You
may use these components to build new edit patterns or modify those that exist.

Class of Edit Edit Pattern Component Description Valid Value and Default Value
Components

Date and C 1-digitcentury code Valid values:0through 9 inclusive,

Timestamp representing centuries as follows:

0-1900
1-2000
2-2100
3-2200
4-2300
5-2400
6 -2500
7 -1600
8-1700
9-1800
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Class of Edit Edit Pattern Component Description Valid Value and Default Value
Components
YYYY 4-digityear Validvalues:1-,2-, 3-, or4-digit
number, where leading zeroes are
significant. The valuemust be
between 1600and 2599, or 0 (zero).
Default value for omitted leading
digits:correctdigitfor current year
Default valuefor unspecified
component: current year unless
specified date components are
zeroes, then 0000.
Date and YY 2-digityear Validvalues:2-digit number, where
Timestamp leading zeroes are significant.
No default; ifspecifiedinthe edit
pattern, a value must be entered.
MM 1- or 2-digitnumber for Validvalues:1through 12
month of the year representing the month, or 0 (a
special case).
Default valuefor unspecified
component: current month unless
specified date components are
zeroes, then 00.
DD 1- or 2-digitnumber for day Validvalues:1through 31
of the month representing the day, or O (a special
case).
Default value for unspecified
component: current day unless
specified date components are
zeroes, then 00.
Time and HH 1- or 2-digitnumber for Valid values:0through 23; Default: 0
Timestamp hour of the day, using
24-hour notation.
Mi 1- or 2-digitnumber for Valid values:0through 59; Default: 0
minute of the hour.
SS 1- or 2-digitnumber for Valid values:0through 59; Default: 0
second of the minute.
Timestamp N, NN, NNN, NNNN, 1- to 6-digitmicrosecond Valid values:0through 999999,

NNNNN, NNNNNN

value, where the number of
Ns determines precision.
The valueis alignedto an
implied decimal point.

where leading zeroes are significant
andtrailing zeroes are insignificant.
Default: 000000
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Class of Edit Edit Pattern Component Description Valid Value and Default Value
Components

Text X One or more 'Xs, where the Validvalues:All charactersinthe
number of 'Xs, literalsand  current codepage, including
separators does not exceed alphanumeric characters and
the field length. Spacesare symbols but excluding DBCS
significant. characters. Default: nothing

A-L, N-Z, 0-9, No DBCS Literal text composed of all Validvalue:asis.
Characters alphanumeric characters
except 'X'.
Mixed Text M One or more 'Ms, where the Validvalues:All charactersinthe
number of 'Ms, literalsand current codepage, including
separators does not exceed alphanumeric characters,symbols
the field length. Spacesare and DBCS characters. Default:
significant. Asingle'M' nothing
represents one byte. Two
'Ms, arerequiredto hold a
DBCS character.
A-L, N-Z, 0-9, Any DBCS Literal text composed of all Validvalue:asis.
Character alphanumeric characters

and DBCS characters with

the exception of the single

byte 'M".

DBCS Text DBCS:X One or more DBCS:'Xs, Valid values:All DBCS charactersin
where the number of bytes  the current codepage. All single byte
of DBCS:'Xs, literalsand characters areexcluded. Default:
separators does not exceed nothing
the field length. Spaces are
significant.

Any DBCS Character Literal text composed of any Validvalue:asis.
DBCS character.
Numeric * Asterisklineleader fill Valid values:as needed to fill field.

character preceding data

Floatingdollar sign

Validvalue:asis.
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Class of Edit Edit Pattern Component Description Valid Value and Default Value
Components
9 Numeric characters, Valid values:0through 9, inclusive

includingleading zeroes

z Numeric characters, Valid values:0through 9, inclusive;
excludingleadingzeroes Os are suppressed until significance
has been established.

0 A literal zero Validvalue:asis
+ For signed data, displays Validvalues:+ (plus sign)and -
both plus sign (+) for (minus sign)

positivedata and minus sign
(-) for negative data.

- For signed data, displays Validvalues:-(minus sign)
minus sign (-) for negative
data.

Rules for Using Established Edit Patterns

Followthe rules listed to useestablished edit patterns:

m When separators arenotused between components inthe date, time, or
timestamp edit patterns, then the entry mustincludeall digits of each component.
Any white spaceincludedinthe entry isignored.

Edit Pattern Entry Result

YYYYMMDD 19930801 Accepted: 19930801
199308 01 Accepted: 19930801
20010104 Accepted: 20010104

m When date components areseparated by valid separatorsintheedit pattern, itis
not necessary to enter leading zeroes for components with values between 1 and9,

inclusive.
Edit Pattern Entry Result
YYYY/MM/D 1993/8/1 Accepted: 1993/08/01
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Edit Pattern Entry Result

2003/8/1 Accepted: 2003/08/01

m When YYYY is partofan edit pattern defined with separators, you may omit up to
the firstthree characters of the year. The valuefor these characters will betaken
from the date thatis setinthe system clock.Thatis,ifyour system clockis setto
1999, and you enter 83 for the year, the year defaults to 1983. If you enter only 3,
the date defaults to 1993. If your system clockis setto 2000, the dates, inthese
examples, would default to 2083 and 2003 respectively.

Edit Pattern Entry Result
YYYY/MM/DD 89/11/26 Accepted: 1989/11/26 or 2089/11/26
3/8/1 Accepted: 1993/08/01 or 2003/08/01

m When components are separated by valid separators intheedit pattern and you
intend to accept defaults, you must enter atleastone digitfor each component.

Edit Pattern Entry Result
YYYY/MM/DD 3/08/01 Accepted: 1993/08/01 or 2003/08/01
/08/01 Rejected: No valueis specified for the year
component.

m  Ifmultiplecomponents of an edit pattern target the samevalue, then the rightmost
component overrides. For example, the century code (C) and the 4-digityear code
(YYYY) both supply the two most significantdigits of the 4-digityear where:

- C=0represents 1900,
- C=1represents 2000,
- C=2represents 2100.

Edit Pattern Entry Result

YYYY/MM/DD-C 1993/08/01-2 Interpreted: 2193/08/01

m A datevalueof all zeroesis a special case. If specified components are set to zeroes,
then the unspecified components used for the internal timestamp are alsosetto
zeroes. Inthe following example where YYYY is unspecified, the 4-digityear valueis
interpreted as 0000 for the associated timestamp.

Edit Pattern Entry Result

MM/DD 00/00 Timestamp: 00000000
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Set Delimiters

A delimiteris a punctuation symbol that separates data items. In Design, delimiters refer
to the parameter delimiters and string separators you canuseduring clear screen.

Parameter delimiters includespaces, commas (,), periods (.), semicolons (;), slashes (/),
backslashes (\), carets (*), dashes (-), asterisks (*),and plus signs (+). String separators

includedouble quotations (“?”), parentheses ((?)), brackets ([?]), braces ({?}), andsingle
quotations ('?').

Instring data that contains symbols thatmay be interpreted as parameter delimiters,
enclosethe parameter with stringseparators. For example, for the followingstringdata:

John Smith, Jr.

Use a stringseparator such as double quotations, as shown in the following example:

“John Smith, Jr.”

This solution eliminates problems in parameter interpretation that may be caused by
both the comma andthe period.

More information:

Designing Dialogs (seepage 49)

Reports

Four reports areavailablefromthe Diagramaction onthe Business System Defaults
main window:

m  Command Listlists commands and synonyms defined for the business system.

m  Command Uses (Command Where Used) lists oneor more commands and the
procedure steps by which they are used.

m  ExitState Listlists theexit states and messages defined for the business system.

m  ExitState Uses (ExitState Where Used) lists oneor more exit states and the
processes and procedure steps by which they are used.
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Event Browser

Work Set List

This section contains the following topics:

Event Browser (see page 121)
Dialect Definition (see page 122)

The Event Browser displaysina dialogformatthe event objects created during window
design usingthe Event Processingtool.An event is a notification thatsomething has
occurred. Itincludes openingand closing windows, clickingonanitem, and soon. An
event actionis aspecial blockoflogicina PrADthat can execute separatelyfrom the
main body of PrAD logic.

The Event Browser tool lets you do the followingtasks:

m  View logicforanevent actionandchangeitby chainingto Action Diagramming

m  Determine which controls havehad events defined for them and what types of
events they are

m  Create or change a control

Note: There is also a user-defined event type. For more information, see the Toolset
Help.

More information:

Designing Windows (see page 69)

A work set provides information that a process, procedure step, or action block requires
but cannot get from entity types inthe model. Attributes (or characteristics) of work
sets arelikeentity type attributes. A work view is a view of a work set that does not
create permanent storage. A work set listdisplaysa listof all work sets ina given model.
The Work Set Listtool implements a work view from a work set.
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Structure Chart

Work set lists letyou use work sets to do the followingtasks:

m  Monitor execution time information, such as calculation of intermediate totals and
counts

m  View applicationsrequiringinformation thatis notavailablefromentity views in
the data model

The Structure Charttool shows the relationship between implemented action blocks
and procedure actiondiagrams. This lets you do the followingtasks:

m  See the entire actiondiagramstructure without chaining between action diagrams
m  See procedure step action block decompositionin different ways

m  Match import and export views of action blocks called by the USE command

Action Block Usage

The Action Block Usage tool creates a diagramthatillustrates howanactionblockis

connected to other action blocks, processes, and procedure steps through the USE
command.

This tool eliminates the need to chain between actiondiagrams andis useful in
performing the followingtasks:
m  Showing the different ways anactionblockis usedina model

m  Providingasimplewayto match import and export views of action blocks called by
the USE command.

Dialect Definition

The Dialect Definition tool lets you design multilingual applications for screens in more
than one language (each model has a defaultdialect). Usingthis tool, you can do the
followingtasks:

m  Add dialects with the Dialect Definition tool and use the Dialect Properti es pop-up
to define the various properties, including dialect name, the direction the text will
flow, separators and the scroll amount.

m  Size prompts or literalsin onedialect, then change the dialectandresizethe
prompt or literal ina smaller size without causing spacing problems on the terminal
screen.

Note: Multipledialects aresupported in both screen design and window design
functionality.
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The followingtablelists other design tools.

Tool Used In Used by Code Also See
Generator

Event Browser Navigation Diagram Y Event Processing

Work Set List Navigation Diagram, client/server N
or Screen Design

Structure Chart Navigation Diagram, client/server Y Action Diagram
or Screen Design

Action Block Usage Navigation Diagram, client/server Y Action Diagram
or Screen Design

Dialect Definition Navigation Diagram, or Screen Y

Design

Note: For more information aboutany design tool, see the Toolset Help.
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Appendix A: z/0S Block Mode Screen Design

This section contains the following topics:

Operational Behavior (seepage 125)

3270 Information Display System (see page 125)
Data Stream Options (see page 126)
External Data Representation (see page 129)
Field Fill Processing (seepage 137)

Output Justification (see page 139)

Input Justification (see page 140)

Validation (seepage 142)

Error Processing (see page 146)

Editing (see page 148)

Edit Pattern Conversion (see page 164)
ScrollingList (see page 169)

Operational Behavior

Much of the underlying operational behavior of the z/OS Block Mode Screen Manager is
controlled inthe way that the user defines screens and constructs edit patterns. Some
of the behavior, however, canbe controlled by modifyingthe generated source
materials.

The Enhanced Screen Generator is the default for all z/0S block mode applications
developed with CA Gen.

More information:

Numeric Edit Pattern Restrictions (see page 152)

3270 Information Display System

The screen presented to the useris formatted usingthe facilities and capabilities of the
IBM 3270 Information Display Systemor a compatibleterminal and controller.

Note: For more informationabout3270 Information Display System, see the IBM
Programmer's Reference Documentation.
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Initial Write Compared to Subsequent Write

The initial write of a screen is the case where the screen must clear what may existon
the screen and write the firstinstanceof its image on the screen. After itis written, the
imageis retainedinthe device and control unitbuffers until itis changed or erased. The
CA Gen implementation rewrites the content of fields thatchange. The software does
not redefine the fields, nor does it rewrite the entire screen.

Additionally,onthe initial write, CA Gen uses either the Erase/Writeor the Erase/Write
Alternate device commands. These commands firstclear the buffer of all formatting
informationandset all display positions to nulls, which aredisplayed as blanks. Then,
the data stream is processed to write new formatting and data into the buffer.

Data Stream Options

The generated screen manager programcontains a Screen Table that controls the Data
Stream Options and Alarm Options. The followingfive options can be changed by
modifyingthe Screen Tableinthe generated code:

m  Repeat to Address (RA) Order
m  Set Attribute (SA) Order

m  Program Tab (PT) Order

m  Erase/Write Always

m  Alarm Options

A valueis assigned to each option inthe screen table. To suppress any combination of
these options, add the valueassigned to each option. Enter the total inthe valuefield
for the Data Stream Options.

To control the alarm, setthe value of the alarm options to the appropriatevalue.

03 DATA-STREAM-OPTIONS PIC S9 (4) VALUE 0 COMP.
88 EXTENDED ATTRIBUTES VALUE 1.

88 BINARY ADDRESSES VALUE 2.

88 SUPPRESS RA ORDER VALUE 4.

88 SUPPRESS SA ORDER VALUE 8.

88 SUPPRESS PT ORDER VALUE 16.

88 ERASE-WRITE-A;LWAYS VALUE 32.

03 ALARM OPTIONS PIC S9 (4) VALUE O COMP.

88 ALARM-ALWAYS VALUE 1.

88 ALARM-ON-ERROR VALLE 2.
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Repeat to Address Order

The Repeat to Address (RA) order compacts the data stream by eliminating repeated
characters, specifying the ending buffer address and the character to be repeated. The
RA order canbe used atany pointin the data stream and can be used withina field at
any pointinthe data.

The RA Order, address, and character arefour bytes long. CA Gen uses the RA order
when the repeated data exceeds four bytes.

The RA Order can be inserted any number of times into a stream of data, even when the
datais for the same field.

For example, the string:

AAAAAAABBBBBBBCCCCCCC

Can bereduced to:

SA addrA SA addrB SA addrC

Where the address ineach caseindicates the buffer address of the lastoccurrence of
the repeated character.This examplesaves nine bytes inthe data stream. When
combined with other fields, the savings can besignificant.

When the RA order is suppressed by the user, the runtime does not reduce repeated
strings. Instead, the runtime software sends the entire stringunchanged to the device.

To suppress the RA order, modify the Screen Tableinthe generated screen manager
program. Add 4 to the valuecurrently shown for the Data Stream Options.

Suppressingthis feature may make itpossibleto use non-IBM 3270 systems that do not
supportthis order.

Set Attribute Order

The Set Attribute (SA) order can modify the highlighting, color, or character setused to
displayindividual characters ina field. This supports enhanced error detection and user
interface improvements.

When the SA order is suppressed, individual characters thatarein error are not
highlighted. Also, Shift Out (SO) and Shift In (SI) control codes are not suppressedin
mixed DBCS/SBCS fields. This means unexpected spaces appearin mixed strings
containingsinglebyteand multiplebyte characters.The spaces aredisplayedin place of
the SO and Sl control codes that mark the transition between single byte and multiple
byte characters.
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Note: When the TP monitor is IEFAE and extended attribute supportis turned off, IEFAE
supplies defaultcolors for screens. The default colors cannotbe changed usingthe video
properties dialog.

Program Tab Order

The Program Tab (PT) order advances the current buffer address and optionally clears
the buffer. This works well for clearinga field of its contents on an already formatted
screen without transferringa largeamount of data inthe data stream. This is especially
true for scrollareas whereonlya partial viewis valid.

CA Gen runtime uses a PT order to clear fields when the resultshould be a blankfield. If
other data replaces the field, use a PT order at the end of the new data to clear the
remainder of the field.

Consider the example of a field defined as 40 bytes in length. It currently contains a 32
byte string, which will be replaced by an eight byte string. The PT order can be
appended to the eight-byte stringinthe data stream to clear the remainder of the
existingfield. In this mode, the PT order acts likea user placingthecursorinafieldand
pressingthe Erase/EOF key. The current buffer address is advanced to the next field.
The runtime requires a Set Buffer Address (SBA) order to move the current buffer
address.

When the PT order is suppressed, the runtime software sends the entire string, padded
with spaces or Nulls, to clear fields.

To suppress the PT order, modify the Screen Table inthe generated screen manager
program.

Suppressingthis feature makes itpossibleto use non-IBM 3270 systems that do not
supportthis order.

Erase/Write Always

Device Alarm

The Erase/Write Always option forces the runtime software to perform an Erase/Write
or an Erase/Write Alternate for all screen 1/0, not justthe firstscreen.

Ifa devicealarmisinstalled,itcan be activated when datais entered inanyfield, oronly
when there isanerror.Edit the screentableinthe generated code to modify the
Attribute State Flagforthe Alarm Options.
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To always soundanalarm,set the valueto 1. To sound an alarmonly when there is an
error, set the value to 2.

External Data Representation

Edit patterns

Character Sets

The external representation of data is the way data appears after the internal datais
transformed to a character representation and displayed with the appropriate
punctuationincludingcommas, decimal points,and currency symbols.

All fields havean edit pattern. Ifthe user does not select an edit pattern, the generator
synthesizes an edit pattern that matches the characteristics of the fieldand variable
data types.

The 3270display system defines a one-byte Logical Character Set ID (LCID) for each
charactersetloaded or installed in the device. In addition, some of the LCIDs are
reserved for permanently installed character sets and loadablecharacter sets.

Loadablecharacter sets are control memory that can be programmed by the user
application by the Load Programmed Symbols structured field. Also, whether the
character setis defined for a one-byte or two-byte codepointis reservedas well. When
usingtwo-byte codepoints,select an LCID that defines a two-byte character set.

The CA Gen runtime software does not load loadablecharacter set buffers (LCIDs) and
does not use these LCIDs if present. DBCS character sets arealways assumedto bein
LCID x'F8', and the SBCS character set LCID is the device default, x'00'.

The assigned character setbuffers (LCIDs) are:
m  x'00'Default character set

m  Xx'40'-x'EF' Loadablecharacter sets

m  x'FO'-x'F7'Non-loadablesingle byte character sets

m  x'F8'-x'FF' Non-loadabledoublebyte character sets

All 3270 character sets define 190 printable characters (glyphs). These characters are
assigned codepoints x'41' -x'FE'. The firstbyte of a double byte charactersetalsois
restricted to the range x'41'-x'FE', and can be thought of as a selector of one of the 190
glyph sets. Therefore, DBCS characters canrepresent a maximum of 1+190X190
characters,or 36,101 characters (x'4040'is alwaysa space,andis notpart of the 190
groups of 190 characters).
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The operation of doubleand singlebyte characters depends upon the character set for
the field, the Input Control settings, the use of SO/SI characters on write to the device,
andthe useof SA order.

When asinglebyte or mixed fieldis created, the Start Field Extended (SFE) order sets
the default character set LCID to x'00". This selects the installed defaultfor the target
device. Although the default character set may differ from one device to another, x'00'
always selects the installed default.

Typically, thedefault character setis a single byte character set, but itmay not be
English. This can be determined by querying the installed character sets of the terminal,
by user definitions, or other mechanisms.The Character Set Descriptor self defining
terms received on the inbound Query Reply (Character Sets) structured field contains
the LCIDs of eachinstalled character set, its characteristics (loadable, notloadable,
number of panes, andsoon), andits Coded Graphic Character Set Global ID (CGCSGID)
and Coded Character Set ID (CCSID). The CGCSGID and CCSID identify the codepage
number of the international standard codepageassociated with that character set.
Additionally, CICS queries each terminal and retains that information, allowing
applicationsto query CICS to obtainit, rather than query the terminal.Under CICS, the
standard APl services should beused. Under TSO/CMS, the Query can be sent to the
device to determine this information (as defined in the TIRDCX) exit.

Codepage Translations

Codepage translations also take placewhen querying the installed character sets ona
terminal. When the applicationisgenerated, the generator stores the codepage ID of
the applicationina constantdata area made accessibleto the runtime. This codepage
ID is the codepage in use when the screen was modeled. Itis the codepage of all literals,
edit patterns, and character data inthe application referenced by the runtime.

The codepage of the terminal is determined directly from the device or from the TP
monitor (such as CICS). The terminal codepage always is thetarget codepage on
outbound operations and the source codepage on inbound operations.The application
codepage is the sourcecodepage on outbound operations,and the target on inbound
operations.

The application codepageis the codepage used to define the model. The screen
manager assumes that the dataisinthe same codepage as the application.

Itis importantto note that the internal representation of a character and the display
image of the string can be a different size. This is especially true when field editing
inserts literal characters and a codepage translates the data for display.

Sindle Byte Characters

The customer must verify that the default LCID is setcorrectly when the control unitand
displaystations areconfigured. If the default LCID cannotbe configured, the correct
codepage must be installed.
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Not all 3270 display units reportthe installed codepage. Inthese systems, the Query
Reply structured field indicates thata single LCID is installed, and that the CGCSGID is
not present. This informationis relayed inthe Query Reply (Character Sets) structured
field,inthe character sets query reply base section. Specifically, theinformation is
relayedin byte 4, bits 1and 6. Also,when bit5 is on double-byte (DBCS) fields are
supported. When bit5 is off, double-byte (DBCS) fields are not supported.

When the CGCSGID is not present, the runtime assumes that the codepageinuseis 37
(US English EBCDIC). This is alsotruewhen CICSreports that the CGCSGID is not
available.

During codepage translation froma singlebyte to a single byte codepage, the length of
the strings does not change. However, ifthe translationisfromasinglebyte to a
multiple byte codepage, then the resulting multiple byte string may be the same length,
or longer.

Multiple Byte Characters

Multiple byte characters can beused both on the display deviceandinthe screen
manager program data areas. When the screen manager data areas contain fill
characters, punctuation characters, currency symbols or strings, the fields are defined
largeenough to contain multiple byte characters.No indicationis madeas to whichis
stored in one of these data areas. The values areimplicitly defined. Since no byte within
a multiplebyte stringcan havea valueless than or equal to a single byte space (with the
exception of a double byte space, whichis x'4040'), the runtime determines implicitly
whether acharacterinadata areaisal, 2, 3, or 4 byte value.

Multiple byte character strings aredesignated as suchinthe appropriateentry inthe
attribute table. All data withina multiple byte character stringareassumed to be
multiple byte characters. No Shift In or Shift Out control codes are used. When the data
is presented to the user, the user is prevented from entering any single byte characters.
To block the entry of single byte characters, the field must be created with the Input
Control attribute set to disallow generation of SO/SI control codes.

When the field contains characters thatoccupyless spacethanis provided, the
characters areleft aligned. For example, if the fill characteris defined as a PICX(4) area
in COBOL, andthe fill characteris a single byte asterisk (x'5C'), then the fieldis actually
stored as x'5C404040'.Sincethe second byte is a x'40', itlegally cannotbe part of the
character,and the x'5C' is assumed to be the fill character. If, on the other hand, the fill
characteris a doublebyte '?' (x'426F'), then the fill character fieldis stored as
x'426F4040'. Again, the firstoccurrence of a space(x'40') signifies theend of the
character sequence, whichis x'426F'. This also works correctly for ASCII encodings,
except that an ASClI spaceis x'20'and not x'40"as in EBCDIC.
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The previous algorithmworks when the fieldis defined to contain only one character.
When a field contains a string,anindicatoris needed to informthe runtime that the
valueis a multiple byte, mixed, or singlebyte string. This is provided for user-defined
fields,as anindicatorinthefield tableentry for the field.This algorithmis used for
constantdata encoded in the data areas of the screen manager.

When a multiplebyte characteris transmitted to a screen ina field, the appropriate
mechanisms areused to represent it.

Fixed Length Character Strings

Fixed length strings havean invariantlength, regardless of the length of the significant
portion of the data.

When a fixed-length character stringis output, itis edited to contain the appropriate
formatting. All editing is performed usingthe application codepage.

When a fixed-length character stringis input,itis translatedintothe application
codepage, if needed. This makes it unnecessaryto translate edit patterns, and to
perform complex editing functions on mixed codepages becauseall literals, edit
patterns, and permitted values arestored inthe generated screen manager programin
the application codepage.

Varying Length Character Strings

The defined length of a varyinglength character stringis treated as significant.

The stringis not trimmed. This means that the user logic can padthe stringwithany
desired characters, including the defined fill character or white space.

When avaryinglength stringis output, the current length determines the significant
portion of the data.The stringoccupies a substringwhichis leftaligned withina space
largeenough to containthe maximum defined stringlength. However, onlythe current
length is valid,and any characters beyond the current length areignored.

Ifthe length is larger than the defined maximum length, then the length should be reset
to the maximum length. This prevents any storageviolations, overlays, or other
problems downstream. However, sucha conditionis suspect,andif some diagnostic
reporting is available(such as tracing), then the conditionis reported.

The defined substringis edited using the edit pattern defined for the field. This results in
avaryinglength intermediate string.

The intermediate stringis then translated to the terminal codepage. This may resultin
anintermediate string being longer or shorter than the intermediate stringthatis
output from editing. After translation,the output stringis output to the deviceand
justified.
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Mixed Strings

Numeric

Significance

When avaryinglength stringis input,itis translated into the application codepage, if
needed. The variableis notpadded with spaces. Instead, the computed length is setinto
the current length of the variable. The variableis padded with spaces to its maximum
defined length to support COBOL comparisons, which arealways for the maximum
defined length.

More information:

Input Justification (see page 140)

Ina mixed stringfield,all stringsareassumed to begin in single byte mode. The display
system must distinguish where the mode changes from single byte to multiple byte.

When a mixed stringis output, each characteris transmitted to the device without
alteration until an SO or Sl control code is encountered. When an SO code s
encountered, then an SA order specifyingthe appropriatecharacter set(x'F8' for DBCS)
isinsertedinto the data stream andthe SO code is discarded (itis notremoved from the
variablehowever). Then, doublebyte characters aretransferred to the data stream until
anSlis encountered. When an Sl is found, the Slis discarded and an SA order specifying
the default character set for the fieldisinserted.The singlebyte characters arethen
copiedinto the data stream as before. This process can be continued for as longas
possible, with any number of SO/SI pairs inthesame string.

The controller synthesizes SO/SI control codes and places them in the data for the field
returned inthe inbound data stream. The control codes existonlyinthe data stream
that the controller returns to the host program. The codes aresynthesized from the
character set selections made by the SA orders when the fields were written. Also, if the
user is allowed to enter SO/SI codes, these are returned to the host program.

Numeric fields can be signed or unsigned, and associated with zoned, packed, binary
(either shortor long), and floating pointvariables.

Significanceis the pointin which data becomes significantand, if truncated, would
causea loss of meaning. Significancecan beforced by the edit pattern picture, or by the
dataitself.

For numeric, numeric/text, or picture data types, significant data begins with the
left-most non-zero digiton the right of the decimal point.
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For example, 00123.4500is the same as 123.45.The leadingand trailing zeroes add
nothing to the meaning of the data.

After significanceis turned on, it remains on until the second condition (right most
non-zero digitafter the decimal point) is encountered.

For example, the zeroes inthe value120.01 aresignificant,and cannotbe removed
without changingthe value.

In picture strings, Zrepresents anoptional digit,and 9 represents a mandatory digit
which must be present even ifthe datais insignificant.

The Z specifiers can existonly onthe left side of the picturestring, before any 9
specifiers. The 9 specifier forces significanceto be turned on, regardless of the data
values,andto remain on for the rest of the pattern (proceeding from left to right). The Z
specifierisillegalifitexists aftera 9, sincethe significance has been forced on by the 9.

Algebraic Notation Rules

When the inputof a numeric field cannot be matched to the supplied editpattern
pictures (positive, negative, or zero), then standard algebraic and quantity notationis
attempted asalastcourseofaction.|f this fails, then the stringis marked as error, and
the user is prompted to specify the valueagain.

The followinglistshows therules for interpretation of an i nputvaluethat does not
match any pattern:

m Ifthe edit pattern indicates a signed quantity (a format 2 or 3 edit pattern), the
input valueis checked for the presence of a leadingor a trailing sign, specified using
the “+” or “-” characters. If either is found, then the signis setaccordingly and the
characteris removed from considerationintheinput string.Ifno sign characteris
found, then the signis assumed to be positive. Ifthe variableis unsigned, then no
check is made for aleadingor trailingsign.

m  Prefixand postfix literalsarenotallowed, andif present, fail theedit.

m  Digits areextracted from the input stringuntil aninfix literal characteris
encountered orthe end of the inputis reached. Ifan infix literal is encountered,
then it must match an infix literalinthesupplied edit pattern, and the datais
aligned over the edit pattern on that infix literal character. This supplies decimal
point or separator alignment. After itis aligned, the input digitstring must match
the digitandinfix literal specifiers of the edit pattern from that point forward.

m |fnoinfixliteralsareencountered inthe digitstring,then the valueis assumed to
be aninteger value.If assignmentis to a variablethatcontains decimal digits, then
the input valueis aligned to the indicated decimal position.
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The followingtableshows how the system interprets data that does not match a
supplied pattern. The table shows various positive, negative, and zero edit pattern
pictures. For each pattern, the tableshows which pattern is matched, its variable width
and decimal digits (w,d), and the resulting value extracted.

User Input Positive Picture  Negative Zero Picture Match Variable Value
Picture (w,d)
+123 +779 -Z79 N/A Positive (5,0) 00123
123 779 N/A N/A Positive (5,0) 00123
1.23 779.99 -779.99 -0- Positive (5,2) 001.23
-0- 779.99 -279.99 -0- Zero (5,2) 000.00
-12 779.99 -779.99 -0- None (5,2) -012.00
-12 7277.779 -277,779 N/A Negative (5,2) -012.00

Numeric/Text (Picture)

Dates

Picturefields can be used to model edit patterns for phone numbers, social security
numbers, partnumbers, and others that contain digits but are not formatted like
numeric quantities.

Usinga picturefield, the user specifies an edit pattern stringusingthe normal numeric
specifiersZand 9.

Edit patterns created inearlier versions of CA Gen arealsoaccepted. They are converted
to Zand 9 specifiers by the generator.

The external data representation of dates can consistofany combination of the
component parts of date, or derivatives of these parts. The parts canbein any order,
separated by any number of literals. Internally, dates havethree components, the
4-digityear, 2-digitmonth of the year, and 2-digitday of the month. Other components
canbe derived from these values,includinga 2-digityear, century code, week number,
day of week number, month name (both abbreviated and longform), day name (both
abbreviated and longform), and remainder day number. These components are
specified using particulareditpattern picture specifiers, as defined later.

Not all component parts are required to be present inan edit pattern picture. For
example, a date edit pattern picture may specify only the month and day. However, the
internal representation must always resultin a valid date. Therefore, default values
must be supplied for all omitted component parts inthe edit pattern picture.
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The defaults for date edit patterns are defined inthe followingtable.

Edit Pattern Picture

Component Specifier Default Value

4-digityear YYYY Current value,unless ALL of the specified components are
zero. Ifall arezero, the defaultis zero.

2-digityear Current value, unless ALL of the specified components are

zero. Ifall arezero, the defaultis zero, including the century
digits.

Century code

Current value,unless ALL of the specified components are
zero. Ifall arezero, the defaultis zero, includingthe century
digits.

Month Number

MM Current value,unless ALL of the specified components are

zero. Ifall arezero, the defaultis zero.

Times

The external data representation of times can consistof any combination of its
component parts, or derivatives of these parts,inanyorder, separated by any number
of literals. Times areinternally composed of three component parts, the 2-digithour,
2-digit minute of the hour, and 2-digitsecond of the minute. Other components can be
derived from these values, includinga time zone name, 12-hour clock AM or PM
specifier,and 24-hour clock hours.

The followingtablelists thedefault values for time edit patterns.

Component Edit Pattern Picture Specifier = Default Value
2-digitHour HH Zero
2-digitminutes of the MM or Ml Zero

hour

2-digitseconds of a SS Zero

minute
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Timestamps

The external data representation of timestamps can consistof any combination of the
component parts of the timestamp, or derivative of these parts, inany order, separated
by any number of literals. Timestamps areinternally composed of all of component
parts of both dates and times, plus a 6-digit microsecond value. Derived components
includeall of thosederived from dates, times, or both plus the microseconds value.

The followingtablelists defaultvalues for timestamp edit patterns.

Component Edit Pattern Picture Specifier  Default Value
Fractional n, Nn, nnn, nnnn, nnnnn, Current valueunless ALL of the
Seconds nnnnnn specified components are zero, in

which caseits defaultalsois zero.
Ifthe execution platformis not
capableoftimer resolutiontoone
microsecond, then the missing
precisionis supplied as zeros.

Field Fill Processing

Fill processingis performed on output whenever the data, after being formatted for
presentation, is shorter than the presentation area. The defined fill characteris added
to the formatted data to make itthe same length as the presentation area. Fill
characters areadded before, after, or before and after the formatted results.

Fill characters alsoareremoved from the presentation area when the presentation
spaceis read.This is done to obtain the significantdata for editing. Input fill processing
reverses the operations performed on the data during output fill processing.

Fill processingisrelated to justification. The operation on the fill characters and the
presentation spacedepends on the justification modes in effect.

Blank When Zero or NULL

When the condition Blank When Zero or Null is true, fill characters arecopiedinto the
field. This applies to numeric fields, numeric/text (picture) fields, text fields,and
timestamp fields thathave a value of zero or no defined value.

No edit pattern processingis performed.Instead, the fieldis cleared and no formatted
datais presented to the user.
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Transparency

When the condition Blank When Zero or Null is false, numeric, text, and date fields
display differently.

When the conditionis falsefor numeric and numeric/text (picture)fields, the edit
pattern is formatted based on a valueof zero. Itis the sameas ifthe valueis supplied as
zero. The standard formattingis applied.

When the conditionis falsefor text fields, the edit pattern is copiedinto the field as ifit
is the intermediate resultof editing. No formatting is performed. Fill characters are
applied after justification.

When the conditionis falsefor date, time, or timestamp fields, the numeric components
are edited usingavalueof zero. Derived components that represent names are ignored
as ifthey are not specifiedinthe edit pattern. These includethe month, day, calendar,
AM or PM, and time zone names. Derived values that resultin numeric values display as
zeroes. These includethe number of the day or the week. The fill characteris applied
after justification.

Transparentfields areused for the directentry of internal format data, such as file
uploads and binary data. Whena fieldis transparent,itcan containanyvalueinany
byte of its presentation space(x'00' - x'FF').

The fieldis assumed to be in the format of the internal variable. The data is not edited,
nor checked for permitted valueviolations, nor converted from the terminal codepage
to the application codepage.

The fields arenot operated upon inany way, except to verify lengths. If the presentation
spaceis shorter than the attribute, then the data is low-byte aligned and filled with nulls
(x'00")inthe attribute. If the presentation spaceis longer than the attribute, then the
low byte of the presentation spaceis aligned with the low byte of the attribute, and the
excess of the presentation spaceis discarded.

Shift Out/Shift In Generation

Shift Out/Shift In (SO/SI) generation is disabled for all fields except those defined as
accepting mixed SBCS/DBCS characters.SO/SI generation is notallowed for exclusive
SBCS or DBCS fields.
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Dynamic Attributes

Dynamic attributes are supplied by the MAKE statement inthe procedure step. These
attributes are passed to the screen program in the export view. The view contains a
6-byte, character-encoded value preceding the attribute state variablefor a particular
attribute. The format of the attributes is defined by the currentimplementation and
cannot be changed.

Output Justification

Output justificationis the process of aligning the data within a presentation spacebased
on the size of the data andthe presentation space.CA Gen supports five justification
modes. Not all arehonored for all data types.

The five different supported justification modes are detailed in the followingtable.

Field Type Left Right Centered Word Wrap ASIS
Numeric Yes Yes Yes

Text Yes Yes Yes Yes Yes
Picture Yes Yes Yes

Date Yes Yes Yes

Time Yes Yes Yes

Timestamp Yes Yes Yes

When datais justified, the internal data is converted and edited to produce an
intermediate text-like string. This intermediate stringis justified within the presentation
space. Every character of the intermediate data is considered significant.

The intermediate stringis converted from the application codepageto the terminal
codepage, if necessary. This intermediate result is then compared to the length of the
presentation area. The significantportion of the resulting string may be longer, shorter,
or the same sizeas the presentation space.

Fill and spacecharacters areinserted into the stringbased on the selected justification.

Fill Characters Output Justification

Fill characters areadded to the edited intermediate results prior to being sent to the
presentation space. The type of justification determines whether fill characters are
added to the beginningor end of the intermediate string.
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Left and word-wrap justification addsfill characters to the end of the intermediate
string.

Right justification addsfill characters to the beginning of the intermediate string.

Centered justification adds fill characters to the beginning and the end of the
intermediate string.

ASIS justification adds only NULL (x'00') characters to the end of the string, if needed. Fill
characters arenever added to an ASIS justification field.

Truncation of strings, either on the left or the right, is done at a character boundary.
Sincethe terminal codepage may be a multiple-byte character codepage, the truncation
may leave an odd number of bytes unaccounted for. These bytes will be filled with the
appropriatespacecharacterif possible, or nulls if not. These bytes inthe intermediate
stringarecalled dead positions.

Input Justification

Text Justification

Input justificationisthe process of aligningthe inputdata properlyinthe variable. This
process differs from one data type to another.

Ifthe justification mode is ASIS, the stringis moved directly to the input variable
unchanged. If the presentation spaceis larger thanthe variable, then no truncationis
performed and the fieldis flagged as error (overflow). If the presentation spaceis
smaller thanthe variable, then the variableis aligned leftand filled with spaces.

For all other types of justification, the valuein the text fieldis left-aligned. If the variable
exceeds the size of the presentation spaceandsignificantdata would be truncated, the
fieldis flagged with an overflow error.

Numeric Justification

Numeric quantities arealways rightjustified. Fill digits (zeroes) areadded to both the
left and rightas necessaryto alignthe decimal point (if one exists), to the defined
implied decimal position.

Ifthe variableis aninteger variable (no decimal digits defined), then the valueis
right-aligned andfilled on the left only.
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Fill Characters

When the justification mode is ASIS, no fill characters areremoved from the input. The
entireinput stringis considered significant.

When the justification mode is LEFT, fill characters areremoved from the right to leftin
the presentation spaceonly. When the firstnon-fill characteris encountered, removal
of fill characters halts. The remaining presentation stringis considered significant.

When the justification mode is RIGHT, fill characters areremoved from left to rightin
the presentation spaceonly. When the firstnon-fill character is encountered, removal
of fill characters halts. The remaining presentation stringis considered significant.

When the justification mode is CENTER or WORD-WRAP, fill characters areremoved
from both ends of the presentation space. Additionally, word-wrap justification results
inthe removal of multipleadjacentoccurrences offill characters or spaces WITHIN the
presentation space. The multipleoccurrences are reduced to a singleoccurrenceof a
space.

Decimal Point Alignment

When numeric attributes aredefined ina data model or a work set, the sizeand decimal
digits aredefined usinga syntaxsuchas (w,d). W represents the width of the variablein
total digits,and d is the number of digits assumed to be on the right of a decimal point.
An integer, containing5 digits, would be defined as a (5,0) variable.Areal value,
containing 12 digits total, with 5 decimal digits (and therefore 8 integer digits) would be
defined as a(12,5) variable.

A floating decimal pointis provided usinga sliding pattern matching algorithmto match
a literal character specified in the edit pattern at the specified decimal pointposition. If
no literal characteris presentinthe edit pattern picturestringat the specified decimal
position, then the right-mostinfix literal isassumed to be the decimal pointand the
inputis aligned on that literal.fthe data cannot be aligned to the implied decimal
point, then itis assumedto be an integer, and a decimal pointis forced to the right of
the lastsignificantdigit.

The followingtableillustrates several alignmentexamples.

Case Edit Pattern Input Aligned Input Variable (w,d) Value
1 777,779.99 1231 000,123.10 (8,2) 00012310
2 777,779.99 1,234 001,234.00 (8,2) 00123400
3 777,779.99 1.0000 000,001.00 (8,2) 00000100
4 779.999999 1.20000 001.20 (5,2) 00120
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Case Edit Pattern Input Aligned Input Variable (w,d) Value
5 779,99 1,2 001,20 (5,2) 00120
6 779,99 12 012,00 (5,2) 01200
7 779599 152 001$20 (5,2) 00120

Validation

When the edit pattern is defined, only digitspecifiers arerecognized. All other
characters areliteral. They are placedin the edit picture justas the user entered them.
The literals arenot processed by the runtime, except for formatting. A period in the edit
pictureis not assumed to be the decimal point.

The runtime locates the decimal pointposition within the edit pattern, and aligns itwith
the implied decimal pointof the variable.

The valuecolumn does not have a decimal pointbecausethe actual internally-stored
valuehas animplied decimal pointbased on the defined width and decimal digits. The
inputis aligned onthe implied decimal pointand the right-most infix literal. Then,
zeroes are added or removed so the digitstringconforms to the edit pattern.

Once aligned to the implied decimal point, the valueis converted andstored inthe
internal variable. Alignment may discardinsignificantdigits,as incase4 inthe Input
Decimal Point Alignment table. However, ifany significantdigitsareto be discarded,
then the fieldis flagged as anerror and the user is allowed to correct the input (either
underflow or overflow).

Casel inthe Input Decimal Point Alignment table shows the input string “123.1"” of the
user is aligned over the edit pattern of “ZZZ,229.99”, based on the right-most infix literal
ruleand the defined width and decimal placeofthe variable. The missingdigits arethen
supplied as zeroes, resultinginanaligned inputof “123.10”. This is then converted to
the internal representation and stored in the variable.

To obtain a fixed decimal point, associatethe edit pattern picturewith aninteger
variableand implement logic for the appropriatescaling.

After the inputstringis edited and found to conform to the edit pattern, the data may
be incorrect. The edit pattern pictures convey formatting information only, not content.
Itis the job of validation to verify the data.

Validation takes placeatone of three points inthe processingofa transaction:

m  Input of data from a formatted screen

m  Duringprocessingandinterpretation of unformatted input

m  DialogFlows
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Input Data Validation

When anautoflow command is not used and validation errorsareencountered for
formatted input from a screen, the fieldis flagged in error and the user is presented
with the same screen againto allowcorrections.

When anautoflow command is used and validation errors areencountered, the dialog
manager performs the flow and does not return control to the screen. The screen is not
presented to the user for correction.The valueinthe export view variableassociated
with the erroneous fields remains unchanged from the most recent non-error value.

Unformatted Input Validation

When validation errors areencountered for unformatted input, the incorrectinputis
moved to the image buffer for the screen and displayedin error when the screen
displays. When the unformatted inputis associated with a variablethatis unplaced
(does not exist on the screen), then the incorrectinputisignoredanddiscarded.

Dialog Flows Validation

Validation also takes place when control flows from one procedure step to another
passingdata onaview. The dialog manager callsthescreen manager verification
services to perform this validation. This istrue even if the procedure step being flowed
to is execute first,in which no screen is displayed until the procedure step executes. If
validation fails, then the screen manager reports the error to the dialog manager, which
passes control to the screen to causethe target screento be displayed. Inthis case,the
screen is displayed first, even if the procedure step was marked as execute first, to allow
the user to correct the erroneous data on the flow. In other words, if the flow
verification fails, the target of the flowis treated as displayfirst, regardless of how itis
modeled. If the screen manager does not fail the validation, then the execute
first/display firstcharacteristic of the flow is executed as normal.

Attribute State Variables Validation

Validationisalsoa placewhere the attribute state variablecan bereset after the
procedure step executes. The procedure step does not preserve the attribute state
variables used by the screen manager. As such, when verificationis called, itchecks to
see ifthe attribute state variables havebeen reset to an indeterminate state (spaces). If
thisis the case, then verification synthesizes new state information for each variable
duringverification. The synthesized valueis based on domain checks, verification, and
permitted valuechecking, which alsois checked each time verificationiscalled with
determinate state variablevalues.
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Domain

One aspect of the validity ofa dataitem is the domain. Ifa variableis defined as
character, then the value may be any byte valuefrom x'00' - x'FF'. For signed zoned, the
range of legal values is different. The domain checks aresummarized for each data type.
Also, note that the verification domain checkinglogic mustperform this test such that it
is not susceptibleto abnormal termination.

The followingtablelists domain checkingrules.

Data Type Domain Checking Rules

Character Any byte may be from x'00' through x'FF', inclusive.

Unsigned zoned decimal Each byte must containa valid numeric,inthe range
of 0 - 9. Each byte must have a zone valueof x'F' (x'FO -
x'F9").

Signed zoned decimal Each byte must containa valid numeric BCD encoding

for digits 0- 9. All bytes except the right-most byte
must have a zone valueof: x'F'. The lastbyte must
have a zone value of x'F', x'C', or x'D'.

Unsigned short Value may range from 0 to 65535 (x'0000' through
X'FFFF',
Signed short Value may range from -32768 to +32767 (x'8000'

through x'7FFF' in 2's complement notation.

Unsigned long Value may range from 0 to 4,294,967,295
(x'00000000' through x'FFFFFFFF'.

Signed long Value may range from -2.147,483,648 to
+2,147,483,647 (x'8000000' through x'7FFFFFF' in 2's
complement notation.

Packed decimal All nibbles of all bytes must have the valueO - 9. The
only exception is the low order nibbleof the lastbyte.
It must be: x'C', x'D', or x'F'. Based on the principles of
operation for IBM mainframes, x'F', is legal. However,
COBOL recognizes onlyx'C' and x'D".
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Data Type Domain Checking Rules

Time Inaddition to the validation rules for unsigned zoned
decimal, the time must adhere to the format
HHMMSS. where:
HH represents the hours specified as 00 - 23, or 24 if
all other components are zero.
MM represents the minutes specifiedinthe range
from 00 - 59.
SS represents the seconds specifiedinthe range from
00 - 59.

Date Inaddition to the validationrules for unsigned zoned
decimal, the date must adhere to the format
YYYYMMDD. where:

YYYY represents the four-digityear.
MM represents the 2-digitmonth of the year.
DD represents the two-digit day of the month.

The value must specify a valid month for the specified
year. The day of the month must be a valid
specification for a day within the indicated month and
year. This check must accountfor leap years and
centuries, as well as Gregorian calendar anomalies. A
value of zero for the entire date valueis legal for
optional date fields.

Timestamp Inaddition to the validationrules for unsigned zoned
decimal, the timestamp must adhere to the rules for
its date and time components.

A valueof zero for the entire timestamp is legal for
optional timestamp fields.

A valueof zero for the date components, but a
non-zero time component is anillegal combinationin
all cases.

The microseconds component must be from 0 to
999999, inclusive.

Optionality

A variablecan be defined as mandatory or optional.Avariableis mandatory only when
its view is marked mandatoryand all containers of the variableare marked mandatory,
as well as the variableitself. Ifany containing structure, sub-structure, or other
recursiveor nested containeris optional, then the variableis optional.

An optional variabledoes not requirea value. This is reflected in the attribute state
variable.
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Permitted Values

The attribute state variableis sufficientto determine whether avalueis assigned for all
data types other than date and timestamp. If the attribute state variableindicates that
the valueis present, then optionalityis alwayssuccessful.|favalueis notpresent and
the variableis optional, then optionalityis also successful. When a valueis not present
andthe variableis mandatory, then the fieldis flaggedinerror.

Inthe caseof date andtimestamp, itis necessarytocheck components of the entry for
zeroes. Zero dates and timestamps that areomitted or empty are legal only for optional
variables. If specified for a mandatory variable, then the field containing the zero value
is marked inerror. Times are notincluded inthis test because a valueof zero is legal
even for a mandatoryvariable.

The user may associateone or more permitted values with a variable. The permitted
values may be specified as individual values, lists of values, ranges of values, or any
combination.There is no limittothe number of permitted values that can be specified.
When permitted values arespecified, the input of the user must match one of the
values.

Permitted values arechecked after domain and optionality arechecked. The check for
permitted values verifies optional variables wherea valueis entered and mandatory
variables. Permitted value checkingis not performed on optional variables thathaveno
value,or any variablethathas failed any of the previous tests (domain or optionality).

Error Processing

The screen manager detects and reports on many different types of errors and error
conditions. The basic premise used throughout the error handlingis toassisttheuser in
correcting mistakes with the leastamount of effort. Data entered incorrectlyis not
discarded.The erroneous portions are highlighted and brought to the attention of the
user.

When extended attribute supportis available, itis possibleto highlightone or more
individual characters within a field. When extended attribute supportis notavailable,
standard field-level processingis used.

The cursoris positioned on the firsterroneous character of the firsterroneous field
when the screen is displayed again. Any error message displayed applies only to the first
fieldinerror.
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Any field can have from zero to “n” characters (where “n” is the length of the field)
flagged as errors. When extended attributes aresupported, each erroneous characteris
displayed usingthe merged normal and error characteristics. Characters thatarenotin
error aredisplayed using the normal characteristics for color and highlighting. When
extended attributes arenot supported, the entire fieldis displayed usingtheerror

characteristics.

Each field has normal and error display characteristics.

Extended Attributes

When the target device supports extended attributes and the SA order is not
suppressed, errorsinaninput stringareindicated by changingthe characters to the
defined error characteristics. When error characteristicsand normal characteristicsare
incompatible, the two are merged and the error characteristics aredominant. Datain
the fieldthatis notinerror is displayed usingas much of the normal characteristicsas

possible.

Inthe followingtable, which shows error display processing for extended attribute
support, the field contents are shown both for validand invalid data.

Normal Characteristics

Error Characteristics

Valid Data

Invalid Data

Blue, Not Protected,
Displayable, Not

Selectable, No MDT,
Alphanumeric Shift,
Normal Highlighting

Red, Not Protected,
Displayable, Not
Selectable, MDT,
Alphanumeric Shift,
Reverse Video

2002/01/12

Blue, Not Protected,
Displayable, Not
Selectable, No MDT,
Alphanumeric Shift,
Normal Highlighting

2002/13/12

Field:Blue, Not Protected,
Displayable, Not Selectable,
MDT, Alphanumeric Shift,
Normal Highlighting.
Characters “13”: Red, Reverse
Video

Blue, Not Protected,
Displayable, Not

Selectable, No MDT,
Alphanumeric Shift,
Normal Highlighting

Red, Protected,
Displayable, Not
Selectable, MDT,
Alphanumeric Shift,
Reverse Video

2002/01/12

Blue, Not Protected,
Displayable, Not
Selectable, No MDT,
Alphanumeric Shift,
Normal Highlighting

2002/13/12

Field:Blue, Protected,
Displayable, Not Selectable,
MDT, Alphanumeric Shift,
Normal Highlighting.
Characters “13”: Red, Reverse
Video

Blue, Not Protected,
Displayable, Not

Selectable, No MDT,
Alphanumeric Shift,
Normal Highlighting

Red, Protected, Not
Displayable, Not
Selectable, MDT,
Alphanumeric Shift,
Reverse Video

2002/01/12

Blue, Not Protected,
Displayable, Not
Selectable, No MDT,
Alphanumeric Shift,
Normal Highlighting

XXXXXXXXXX

Field:Blue, Protected, Not
Displayable, Not Selectable,
MDT, Alphanumeric Shift,
Normal Highlighting.
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Editing

Output Editing

Numeric

Editingis the process of converting data from one form or representation to another,
usinga picturespecification to control the process. This picturespecification contains
formatting information to convert the internal formatto the presentation format, or to
reverse the process andinterpret the presentation formatand convert it backto the
internal format.

There are six types of edit patterns. These are:

®  Numeric

m Text

m  Picture(Numeric/Text)

m  Date

® Time

m  Timestamp

The numeric edit patterns also havethree formats, known as format 1, 2, and 3. These
different formats supply one, two, or three picture s pecificationsrelated to positive,
negative, or zero quantities.

Editing can take placeeither when the internal data is being displayed, known as output
editing, or when the displayed datais beinginterpreted for storage backinto the

variable, known as inputediting.

More information:

Numeric Edit Pattern Restrictions (see page 152)

Output editing converts the internal representation of a data item to the appropriate
external representation, usinga picturespecification to control formatting. The result
canbe displayed on the screen or printed on a printer.

Currently, numeric output is synthesized into a positive, negative, or zero edit pattern
based on the numeric entry. Future enhancements will allowyou to specify a positive,
negative, or zero edit pattern picture string for output editing.
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Positiveand negative picture strings areinterpreted to format the data for display.
Specifier characters inthe picturestrings have specific meaning, and areused to format
the data accordingly. All other characters areliteral characters,and are copied from the
pictureto the output field as appropriate.

The blank when zero or null property of a field also controls the presentation of the
data. When this property is enabled, a zero numeric valueis blanked and the fieldis
filled only with the fill characters.

The significantdigits ina numeric stringarethe digits on the left or rightof the decimal
point that provide meaning and would alter the valueif removed.

The numeric concept of significanceis used. Both leadingand trailing zeroes are
considered insignificant. However, for formatting purposes, once significance has been
forced on, either by the picture or the value, proceeding from left to right, it remains on
for the entire field including any decimal digits. Specification of a specific precision for
use inscientificand engineeringdisciplines is controlled by the specification of the edit
pattern picture, which the data will be formatted to match on output.

The edit pattern picture specifies optional (suppressible) digits, or mandatory digits, or
both. Optional digits aredenoted by Z, and mandatory digits arespecified by 9.

Significancecan be forced on by the edit pattern or by the value of the data.

Inan edit pattern, significanceis forced on by the left-most 9 inthe string.Significanceis
turned on at that position, and for all other positions to the rightof that digit, regardless
of the value of the data. When significanceis turned on by the picture, then leading
zeroes become significant.

The valuebeing edited also canforcesignificanceon. When the valueis edited, the
|eft-most non-zero digitcan be aligned with a Z specifier. When the digitis non-zero,
significanceis forced on. The left-most Z and all other digitspecifiers to the rightare
treated asa?9.

The table below shows examples of numeric output editing behavior.

Case Float Prefix Picture Value Presentation
Literal

1 No 779 000 _0

2 No 779 012 _0

3 No 999 000 000

4 No 999 012 012

5 No 777,779.99 00000000 0.00
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Case Float Prefix Picture Value Presentation
Literal
6 No 777,779.99 00123456 _ 123456
7 No 772,779599 00123456 **1234.56
8 No 999,999.99 00000000 000,000.00
9 No 777,777.99 00000009 HrkRRREX09
10 No 999,999.99 00012345 000,123.45
11 Yes +2717,779.99 00012345 **%%1123.45
12 No +277,779.99 00012345 +¥**%123.45
13 No $272,779.99 00012345 S***%123.45
14 Yes $777,779.99 00012345 **%%8123.45

The preceding tableillustrates several cases wheresignificanceis controlled by the edit
pattern. Inall cases, anasteriskis thefield fill character. This fill character explicitly
demonstrates the behavior of the edit routines based on the data, pattern, and
significance. Justificationis nottaken intoaccount.

Incasel, significanceis forced by the edit pattern pictureat the lastdigitposition
(specified by the 9 specifier). The Z specifiers areoptional digits,and correspond to
insignificantdigitsin the value (leading zeroes). Significanceis notalready established.
Therefore, the character positions occupied by the Z specifiers areremoved from the
resultandare filled with the fill character.

Case2isavariationofcaselinthatthe same pattern is used, but the valueis now
non-zero. Inthis case, the digitlinthe valueis the startof significance. This digit
corresponds to a Z specifier, thus significanceis forced on by the data, not the pattern.
From that digitposition onward to the right, significanceis turned on, and all digit
specifiers (Zand 9) areconsidered significant (as if they were 9s). The leading zero inthe
valueis still associated with an optional digit, and significance has notyet been
established,soitis suppressed and replaced with the fill character.

Cases 3and 4 areadditional variations, using a pattern picture that specifies only 9s.
These specifiers forcesignificanceon,and causeall digits, whether they are zero or not,
to be output. This can be seen with both a zero and non-zero value.

Cases 5and 6 demonstrate the effect of infix literalsand significance. Infix literalsare
always suppressed until significanceis turned on. Then, they are copied into the output
stream inthe same relative position they holdin the edit pattern picture. The implied
decimal pointis placed based onthe defined width and decimal digits as defined by the
variable.This is further demonstrated in cases 7,8, 9, and 10.
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Incaseb5, significanceis forced on by the 9 specifierinthe picture, and thus all leadingZ
specifiers,andinfix literals (,),aresuppressed and replaced by the fill character.

In Case 6, the significanceis forced on by the data,and corresponds to the digitposition
before the infix literal.Sincesignificanceis nowon, all digitsaresignificantas well as all
infix literals inthe edit pattern picture. Itis alsoimportantto note that the decimal
point character (.) in both cases is justanotherinfix literal. There is nothing special
about this character, orits position. The implied decimal pointis placed based on the
defined width and decimal digits as defined by the variable. This is further
demonstrated incases 7, 8,9, and 10 of the table.

Cases 11,12, 13, and 14 demonstrate the effect of floating or fixing the position of
prefix literals. When the FloatPrefix Literals property is enabled, the prefixliterals
(either a singlecharacter or string of characters) arefloated alongthe field such that
they immediately precede the startof significance. fthe property is not enabled, then
the prefix literals areplacedintheir exactposition as specified by the picture, and
suppression of insignificantdigits and infix literals occurs normally (being replaced by
the fill character).

The effects of output editing also depend on which picturestringis used to format the

data. Currently, numeric output is synthesized into a positiveor a negative edit pattern
based on the numeric entry. Future enhancements will allow you to specify a positive

(format 1), negative (format 2), or zero (format 3) edit pattern picturestringfor output
editing. See numeric edit pattern restrictions.

The picture stringis determined by the sign and magnitude of the value, combined with
the format of the edit pattern. When the edit pattern is aformat 1 edit pattern, the sign
is always disregarded. Negative values aredisplayed and formatted on output as
positive, or absolutevalue, quantities.

When a format 2 or 3 edit pattern is defined, the sign of the value determines which
edit pattern pictureis used to edit the data. A zero quantity will selectthe positive edit
pattern pictureof format 2 edit patterns, or the zero picture of format 3 edit patterns.
This behavioris further demonstrated inthe following examples.

The different picturestrings (positive, negative, and zero) of the format 2 and 3 patterns
can be different lengths. As a result, the presentation space(field) length displayed will
be the longer of the various patterns. When shorter pictures areformatted, they will be
justified and filled based on the defined fill character andjustification mode for the
field.

The followingtableshows an example of numeric output editing usingvarious edit
pattern formats (1, 2, and 3).

Case

Format

Positive Negative Zero Value Presentation

1

779 123 123

Appendix A: z/0S Block Mode Screen Design 151



Editing

Case Format Positive Negative Zero Value Presentation
2 2 +779 -Z79 123 +123

3 2 +779 -719 -001 **1

4 2 779 (z29) -123 (123)

5 3 ZZ9CR Z79DB -0- 012 *12CR

6 3 ZZ9CR Z79DB N/A 000 N/A

Numeric Edit Pattern

Character

More information:

Numeric Edit Pattern Restrictions (see page 152)

Restrictions

The Enhanced Block Mode Screen Generator for the z/OS target platform synthesizes
format 1 and format 2 edit patterns from the edit pattern syntax used before COOL:Gen
5.0. Format 3 edit patterns are not synthesized, nor canthey be entered directly by the
user. The discussionis includedinthis releasefor completeness, as the generated
sourcefilecontains these different types.

The standard generator may be forced by definingan environment variable, named
TIMAPGEN, andsettingitto a valueof 1. If omitted, or set to a valueof 2, then the
enhanced generator is used when targeting z/OS. If generating under z/0S, an option is
provided on the generation dialogs.

Character and character string edit patterns use Xand Y as specifiers. Each specifier
represents a singlecharacter (notnecessarily a byte) inthe data. Any character other
than a specifierinthe edit pattern is assumed to be a literal character.

The Y specifier represents a mandatory character position (likethe 9 for numeric), while
the X represents an optional character position (likethe Z for numeric). When a Y is
specified, then the character position mustbe filled with a non-spaceand non-fill
characters. When an X is specified, then the position may or may not have a non-space
or non-fill character.

Literal characters can be prefix, infix, or postfix. The operation and use of these literalsis
basicallythesame as for numeric and character strings. Significanceis defined as being
the left-most non-blank character for left-right orientation dialects, and the rightmost
non-blank character for right-left orientation dialects. Significance may also beforced on
by the picture, justas for numeric edit patterns (the firstoccurrenceof a Y specifier,
either left-right or right-left based on dialect).
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Usade Note

Character edit patterns are always format1 edit patterns. There is never a negative or
zero picture. The positive picturesupplies theedit pattern picturestringfor usein
editing the field.

Ifa character stringis edited, and there is less data inthe stringthan required to satisfy
the optional characters specified in the picture, then fill characters areinserted for
these missing characters. This is truefor fixed or varyinglength strings. In the caseof
varyinglength strings, the string may have fewer characters thanthose necessaryto
satisfy the optional characters in the picture (especially for NULL strings).

The followingtableillustrates character string outputedit patterns.

Case Picture Value Presentation

1 XXXXXXXXXY,YY DALLASTX __ DALLAS,TX

2 (XXXX)XXXXXXX DEWAYNE __ DEWAYNE
3 (XXXX)XXXXXXX DLH DEWAYNE (DLH_)DEWAYNE
4 (XXXX)XXXXXXX XYZ ZEBRA (XYZ_)__ZEBRA

5 (YYYY)YYYYYYY XYZ ZEBRA (XYZ ) ZEBRA

Casel inthe Character Output Editing tableshows a picturethat specifies a literal
character (,) between two groups of significantcharacters.The resultis edited, with the
literal inserted, and the fill character pads the field to accountfor insignificant
characters.

Incase?2, the picturespecifies entirely optional character specifiers. The data is the
same length, but no significantdata is presentfor the left portion of the picture. Prefix
literals andinfix literals aresuppressed until significanceis started.

Case3issimilartocase2, except that significantdata exists inthe variableto force
significanceonimmediately. This causes the prefix literal to be displayed. The fill
characterisinserted for all optional character positions thatdo not have a characterin
the data or spaces inthe data.

Cases 4and 5 demonstrate the different behaviors when the data is shorter than the
picture, and the picture specifies both optional and mandatory character specifiers.

Use of the edit pattern specifieris supported only by the Enhanced Block Mode
Generator andonly on the z/0S platforms.If used, the edit pattern specifieris not
supported on other platforms or by the standard map generator as a literal string.
Support for the enhanced generator on other platforms will beannounced inthe future.
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Picture (Numeric/Character)

Picture, also known as Numeric/Text, is a logical combination of the behavior and
specification of numeric and character edit patterns and capabilities.

The edit pattern specifiers in picturefields aredetailed in the followingtable.

Specifier Description

X Optional alphanumericcharacter. Itcan be anyvaluefrom x'00'to
x'FF,' except x'11."' unless the field is transparent.

Y Mandatory alphanumeric character.ltcan be the samevalueasan
X' specifier.

Optional digit, may be from 0 to 9.

Mandatory digit, may be from 0 to 9.

> o | N

Optional alphabetic, may be any printablenon-numeric character.

B Mandatory alphabetic, may be any printablenon-numeric
character.

Picturefields aremost often used for non-quantity numeric values, such as part
numbers, phone numbers, social security, other identification numbers,andsoon.
Typically, they are associated with integer numeric variables, although they canalsobe
associated with fixed or varyinglength character strings.

Significanceis defined differently, based on the orientation of the dialect. For dialects
with a left-to-right orientation, significanceis defined by the left-most non-zero digit, or
the left-most non-spacecharacter. For dialects with a right-to-left orientation,
significanceis defined by the right-most non-spacecharacter.

Significancecan be forced on by the edit pattern picturestring, usingeither the 9or Y
specifiers. Again as either the left-most 9 or Y for left-right orientation, or right-mostY
for right-left orientation.

Prefix and infix literals up to the pointof significancearesuppressed. This differs from
numeric editing, inthat the prefix literals areeither fixed or floated. In picturefields,
prefix literals aresuppressed UNLESS significance starts immediately following the prefix
literal,inwhich caseitis notsuppressed.Infix literalsarealways suppressed until
significance begins.

The followingtableillustrates significancein Picturefields.

Case

Data Presentation

(2ZZ) 999-9999 0005756595 575-6595
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Case

Picture

Data Presentation

(22Z) 999-9999 2145756595 (214)575-6595

XX99-9999Y

123456X _12-3456X

XX99-9999Y AB121234C AB12-1234C

XX99-9999Y AB1212349 AB12-12349

XX99-9999B AB1212347 AB12-12347

Date

Casel of the Picture Output Editing Examples shows data thatis not significantuntil the
fourth digit (left to right). The edit pattern picturedoes not force significance until the
fourth digit. This means that all prefix and infix literals,and optional specifiers,are
suppressed until significance has been started.

Incase?2, the datais significantinthe firstdigitposition, forcingsignificanceon. Thisin
turn causes the prefix literals to be output, becausesignificanceis onimmediately
followingthe prefix literal.

Incases 3and 4, a picture edit pattern specifies both digits and characters. Thedigit
specifier only accepts a digit(0-9), whilethe character specifier accepts any character.
This allows the picture to specify, inthis case, a partnumber usinga mixed value of
characters and digits. Itis also significantto note that the data canhave a character
valuethatis the same as a specifierin the edit pattern picture. These are not the same,
and should not be confused.

Incase®6, the edit pattern stringis changed to force the lastpositionto be a mandatory
alphabeticvalue.Case5 indicates thatthe use of a Y specifieris satisfied by either a
numeric or character value.

On output, data that does not conform to the edit pattern is flagged as anerror, and the
user is allowed to correctit. Thus, a fieldis flagged in error when a numeric characteris
entered where the edit pattern specifies analphabetic character. Output editing not
onlyflags thefieldinerror, but also flags each character position thatis incorrect. This is
one of the few places where output editing changes the state of a variabletoerror and
fails anedit;normally this is performed duringinput editing.

Date editingaccepts many different specifiers toindicatedifferent portions ofa
formatted date value, such as the century, year, month, name of the month inthe
current calendar. The specifiers can beused inany combination,andinanyorder. Also,
specifiers can beintermixed with any literal characters in order to provide the necessary
punctuation.
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The followingtablelists all of the date edit format specifiers.

Specifier

Description

YYYY

The century andyear, formatted as a four-digitvalue, rangingfrom
0001 to 9999 for date variablesand from 1600 to 2599 for numeric
variables, or 0000 for both when all other components are also zero.

The year of the century, formatted as a two-digit value, from 01 to 99
for either date or numeric variables, or 00 when all other components
arealsozero.

Century number, specified as a one-digitvalue, from 0 to 9.

MM

Current month number of the year, based on the current calendar.The
number may be from 01 to 12 for Gregorian, or 00 when all other
components arealso zero.

MN

The full name of the month for the current calendar. This component
results inavaryinglength value, correspondingto the name of the
month. For example, MN DD YYYY displaysJuly4,2000 for 7/4/00,and
August 4, 2000 for 8/4/00.

MA

The abbreviation of the month name for the current calendar,ifan
abbreviationis allowed. If not allowed, the full month nameis used.
This component results ina varyinglength value.

DN

The full name of the day of the week for the current calendar.This
component results ina varyinglength value, correspondingto the name
of the day of the week.

DA

The abbreviation of the name of the day for the current calendar,ifan
abbreviationis allowed. If not allowed, the full month name s used.
This component results ina varyinglength value.

1

This is the sequence number of the day inthe year. Itis based onthe
current calendar for the date being edited. For Gregorian, the firstday
of each year is January 1,and the specifieris the sequence of days since
the firstof January.

Note:January1lis sequence number 1.

RRR

The sequence number indicatingthe number of days remainingin the
current calendar.

CAL

The full name of the current calendar. This component resultsina
varyinglength result.
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Time

Insome cases, more than one specifier can be used to specify the same portion of the
internal date. For example, the specifier JJJrepresents the daysequence number from
the startof the year. This valueactuallyimplies the month and day of the month wi thin
the year. If JJJis used inanedit pattern as well as either the month and/or day of the
month, then anoverlappingcondition exists. In this case, output editing synchronizes
the values. For inputediting, however, these overlaps can be a causefor concern.

Time editing accepts many different specifiers. These specifiers indicate different
portions of a formatted time value, such as the hours, minutes, seconds, and time zone
name. These specifiers canbeused inanycombination,inany order, and intermixed
with any literal characters in order to provide the necessary punctuation.

The followingtablelists all of the time specifiers.

Specifier Description

HH or 24 Two-digit hour of the day, in 24-hour clock format. The value ranges
from 00 to 23, or 24 when all other components are zero.

12 Two digithour of the day, ina 12-hour clock format. This valueranges
from 00 to 11, or 12 ifall other components are zero.

Ml or MM Two-digit minutes of the hour. This valuemay range from 00 to 59.
When the hour of the dayis 24 (24-hour clock) or 12 (12-hour clock),
then the minute valuemust be zero.

AM or PM AM/PM indicator.|fthe internal time hour component is between 0 and
12, inclusive, then the string AM is shown. For a valueof 13 to 24, PM is
shown.

Oninput, ifthe valueis AM, and the 12 component is between 0 and
12, then the internal hours and the valueinthe 12 component are the
same.

Ifthe indicatorisPM,then 12 is added to the valueof the 12
component to compute the 24-hour clockvalueto be stored internally.

The operation and behavior of the various timeedit pattern specifiers is showninthe
followingtable.

Internal Time (HHMMSS) Edit Pattern Presentation
012345 HH:MM:SS 01:23:45
134455 24:M1:SS 13:44:55
012345 12:MM PM 01:23 AM
134567 12:MM PM 01:45 PM
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Timestamp
Timestamp edit patterns use all of the specifiers in both the date and time edit patterns.
Inaddition, timestamp edit patterns includea pattern for microseconds.These
fractional portions of a second can be specified usingfrom 1 to 6 digits of precision.
Also,the MM component is ambiguous between dates (month of the year) and times
(minutes after the hour). MM used ina timestamp edit pattern will be assumed to be
the month of the year, Ml will be the minutes after the hour.
The followingtablelists thedescriptions for all the specifiers:
Specifier Description
N 1-digitfractional second (1/10th Second)
NN 2-digitfractional second (1/100th Second)
NNN 3-digitfractional second (1/1000th Second) or milliseconds
NNNN 4-digitfractional second (1/10,000th Second)
NNNNN 5-digitfractional second (1/100,000th Second)
NNNNNN 6-digitfractional second (1/1,000,000th Second) or microseconds
The followingtablelists all of the timestamp format specifiers.
Internal Timestamp
(YYYYMMDDHHMISSNNNNNN) Edit Pattern Presentation
19960528123456123456 HH:MI:SS.N 12:34:56.1
19960528123456123456 12:MI:SS.NN PM 12:34:56.12 AM
19960528234500123456 12:MI:SS.NNN PM 11:45:00.123 PM
Input Editing

Input editingis the process of interpreting presentation data based on the edit pattern
pictureand converting itinto the appropriateinternal representation. The internal
representation is then stored inthe associated attribute within the view.

Input editing must supportall of the same specifiers as outputediting. The field may be
formatted based on these specifiers, then displayed, modified (or maybe not, ifthe
Modified Data Tagis seton), read backin,and processed. Therefore, input and output
editing must be synchronized such thatboth supportthe same edit specifiers and
behaviors.The difference is thatin output editing, aninternal valueis formatted for
presentation. Ininput editing, a presentation is beinginterpreted to derive aninternal
representation.
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Numeric

Numeric editing is somewhat difficult because of the different edit pattern formats and
the many different possibilities. Basically,input numeric editing attempts to match the
edit pattern to the input presentation based on the order of digits and literalsfor each
picturestringinthe edit pattern.

Pattern matchingis based on the edit pattern picturestringas the rules for
interpretation. For example, an edit pattern of 2ZZZ,279.99 represents the following rule:
0 -3 optional digits, followed by an optional comma, followed by 0-2 optional digits,
followed by a mandatory digit, period, and finally 2 digits. This isillustrated in the
following syntax diagram for pattern matching of numeric edit patterns.

IFFriraas

2> 10igt ] HEDigitsl—bl
, I—D[EDig'rts}J

($Z79.99)

10igt 1 . {z0itsfe] o |

Inthe syntax diagram, the rules for interpretation of any edit pattern aresomewhat
vague. The diagramshows the translation of an edit pattern intoa syntax diagram, but
yields littleinformation on how that transformationis performed.

The followinglistdetailstheinterpretation rules:

®m  Any prefix literals mustbe matched exactly (as inthe caseof “($” inthe last
example).

m  Each Zspecifierisinterpreted as a parallel track to the maintrack through the
syntax. This is becausethese specifiers areoptional,and may not be present.

m  Adjacentoptional digits (Zs) aregrouped together and may be satisfied using from
zero (0) to the number of Z specifier digits ofinput.

m Infixliteralsfollowing optional digits mustbe matched within the optional digits
track.

®  Mandatorydigits must be matched exactly.
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Character

m Infixliteralsafter a mandatory digitmust be matched exactly.

m  Infixliteralsafter optional digits mustbe matched after the optional digits in that
paralleltrack, notinthe main track.

m  Postfixliterals mustbe matched exactly.

Pattern matchingbegins with the positive picturestring.ltcontinues with the negative
picturestringfor edit pattern formats 2 and 3. When the positiveand negative strings
fail, the zero picturestringis matched if the edit pattern is format 3. The signor
magnitude of the variableis known based on which pattern matches.

For example, if the positivestring matches the input pattern, then the signis setto
positive. If the negative stringmatches, then the signis set to negative. Ifthe zero
picture matches, then the magnitude of the valueis set to zero and editing ends for this
variable. Note that even if the positive or negative string matches the general pattern of
digits andliteralsinput, novaluehas yet been extracted.

When a positiveor negative pattern is matched, then the valueis extracted and
converted to the domain of the variable. Editing then ceases for this field.

If no pattern is matched, then the inputedit routines revert to standard algebraic
notationrules for interpretation of the value. When the valueis valid, both the signand
magnitude areextracted andset into the variableafter domain conversion.

Ifthe algebraic notationrules donotyield a result, the appropriatecharactersinthe
input areflagged inerror andthe fieldis set to an error state. Input editing of that field
ceases.

More information:

Numeric Edit Pattern Restrictions (seepage 152)

Input editing of character strings isthereversal of the application of the edit pattern to
remove any literal characters thatmay have been inserted into the output during
output editing. Itincludes validation of optional and mandatory characters as well. The
resultof the editing is a singlecharacter or character string.Inthe caseof a character
string, the extracted characters areconcatenated inthe appropriatedirection to
compose the internal stringvalue.

Character stringedit patterns areinterpreted much the same as for numeric strings,
with the exception that there is only one format.
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Picture (Numeric/Text, Numeric/Character)

Date

A pictureedit pattern may use anedit pattern that specifies alphanumeric, numeric,and
alphabetic specifiers. The pattern can be associated with either a numeric or character
variable.Ifalphabetic or alphanumeric specifiersareused, then the variable mustbe
capableofstoringalphabetic data.

The characters and/or digits are extracted from the input based on the edit pattern. The
resultingvalueis then stored inthe variable.

Ifthe fieldis associated with a character or character string, then no domain conversion
is performed. Ifthe stringis a varyinglengthstring,then itis setto the actual length of
the extracted data. If the variableis a numericvariable, then the datais converted to
the proper domainand stored inthe variable.

Note that when the associated variableis numeric, the picture cancontainonlyZand9
specifiers,and literal characters. This prevents a non-numeric valuefrom being
extracted which could not be converted to a numeric domain.

Input editing of dates attempts to extract the informationfrom the input fieldand
compute an internal value comprised of either the year, month, anddayin the form
YYYYMMDD or the century, year, month, and dayinthe form CYYMMDD. Each
component part of the date edit pattern specifies one or more portions of this value,
either directly or by derivation.

For example, the YYYY edit pattern component directly supplies theyear portion of the
YYYYMMDD format, or both the century andyear of the CYYMMDD format.

Overlap exists between many components used to specify dates. This overlap comes in
the derivation of the internal valuebased on the component. For example, JJJ specifies
the sequence number of days sincethe firstday of the calendar, whichimplies the
month and day of the month. Ifthe JJJ specifieris used with the MM, or DD, or both
specifiers, then duplicate or overlapping specifications exist.

When a date edit pattern contains overlappingspecifications, then all of the overlapping
specifications mustbe in agreement. Any overlappingspecificationsthatconflictare
flagged inerror, inaleft to right scan. This means that the firstspecificationis assumed
to be correct, and that any subsequent overlap thatisindisagreementis flaggedas an
error. The actual error may be the firstcomponent, but editing has no way of knowing
this.
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Date components may be omitted from anedit pattern that is necessaryto fully derive
the internal date format (YYYYMMDD or CYYMMDD). When this happens, the internal
values must be defaulted. Note that these defaults applyto computing the INTERNAL
valuefrom specifiers thatare OMITTED from the EDIT PATTERN. Ifthe specifiers are
used inthe edit pattern, and the user omits values for them inthe input string, then the
pattern flags the valueas anerror. The error occurs becausethe user did not enter all of
the values specified in the edit pattern.

The followinglistdetailsthedefault rules:

The current 4-digityear is used as a mask on which the inputof the user for the YY
or YYYY specifieris right-aligned. The resultis a merge of the current 4-digityear
with the specified values, where the current valuesupplies all of the missing
left-most digits and the user-entered valuesupplies all of the right-most digits.

Ifthe DD component cannot be computed from the JJJ or RRR components, then it
defaults to 01, unless the DN or DA component specifies a day name, in which case
itis defaulted to the day number correspondingto that day inthe firstweek of the
indicated month.

Ifthe MM component cannotbe computed from the JlJ, RRR, MN, or MA
components, then it defaults to 01.

Ifthe Cspecifieris used,then it overrides the default century (based on the current
year).

Ifall values for all specifiers inan edit pattern are zero, then the resulting omitted
(internal) components are forced to zero to resultin a zero date.

The followingtableillustrates dateinputediting behavior.

Presentation

Edit Pattern

Internal Date (YYYYMMDD)

Internal Date (CYYMMDD)

05/28/00 MM/DD/YYYY 20000528 0000528
05/28/0 MM/DD/YYYY 20000528 0000528
Jan 2,2000 MA DD, YYYY 20000102 0000102
Jan 2,00 MA DD, YYYY 20000102 0000102
January 2000 MN YYYY 20000101 0000101
Jan 00, Wed MA'YY, DA 20000103 0000103
00/00 YY/MM 00000000 0000000
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Time

Time edit patterns extract the time components from a presentation spaceand
constructan internal valuein the form HHMMSS. Note that overlap may existwithin
times as well as for dates, especiallyintheuse of the HH or 24-hour specifier combined
with the AM or PM specifier.In these cases, the two groups of specifiers provide
derivationinformation for the same partof the internal value. The action for
overlappingspecifications isthesame for time asitis for date (disagreements are
flagged as anerror).

When a time edit pattern contains overlappingspecifications, then all of the overlapping
specifications mustbe in agreement. Any overlappingspecifications thatconflictare
flagged inerrorin aleft to rightscan.The firstspecificationisassumed to be correct,
andany subsequent overlap thatisindisagreementis flagged as anerror. The actual
error may be the firstcomponent, but editing has no way of knowing this.

The internal storageformat for time is a 2400 clock format, regardless of how data is
displayed. The use of the 12 specifier and AM or PM specifiers mustderive the value
based on a 2400 clock. When the 12 specifieris used, then the value of the AM or PM
indicator determines whether 12 is added to the valuespecified by this component. If
the AM or PM indicatoris notused, but the 12 is usedinthe edit pattern, then the clock
valuecan never exceed 125959.

Time components that are necessary to fully derivethe internal time format (HHMMSS)
may be omitted from an edit pattern. When this is the case, then the internal values
must be defaulted. Note that these defaults apply to computing the INTERNAL value
from specifiers thatare OMITTED from the EDIT PATTERN. Ifthe specifiers areusedin
the edit pattern, and the user omits values for them inthe input string, then the pattern
flags the valueas anerror because the user did not enter all of the values specifiedin
the edit pattern.

The followinglistdetailsthedefault rules:
m  |fthe Ml or MM component is omitted, then it defaults to zero (00).
m  Ifthe SS component is omitted, then it defaults to zero (00).

m Ifthe HH, 12, 0r 24 component is omitted, then it defaults to zero (00).

The followingtableillustrates thetime input editing behavior.

Presentation Edit Pattern Internal Time (HHMMSS)
12:34:56 HH:MM:SS 123456

08:30:00 AM 12:MM:SS PM 083000

08:30:00 PM 12:MM:SS PM 203000

20:30:00 AM 24:MM:SS PM ERROR
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Timestamp

Timestamps use the combination of both date and time editing, and add the
microsecond specifier (as was the casefor timestamp output editing). All of the same
rules for dates and times apply to timestamps. Inaddition, there is a rulefor a zero
timestamp.

A zero timestamp can be valid only for an optional timestamp when all defined
specifiersintheedit pattern have a zero value. Any non-zero time component with any
zero date component isillegal.

Input Edit Exit

An inputediting exit lets you tailor the behaviors for input editing. The exitis called after
all parsingandinterpretationis performed, but before the results arestored inthe
variableand before anerror is reported. The exit provides the image of the inputfield,
the characteristics of the field (its type, justification, fill character, state,and so on), the
results of the edit (the intermediate result), the attribute address and its characteristics
(type, length, and soon), the address of the error mask, and a work area.

The user exit can do the followingtasks:

m  Alter the image and causeediting to be repeated
m  Changethe intermediate result

m  Set anyvalueitwants inthe variable

m  Fail the edit

m  Flaganycharacter or characters thatitwants to as error

m  Clearthe variable

The user exit reports the actions thatittakes usinga return code to the edit routines.
The return code can be used to direct the edit routines to continue normal processing,
re-edit the image, fail the edit (even though the normal action may not have been a
failure), convert a new intermediate resultand storeitinthe variable, bypass all
processing, or erasethe valueof the variable.

Edit Pattern Conversion

Itis necessaryto modify some edit pattern strings storedin current models. The
modifications generally involve conversion from numeric patterns to either format 1 or
format 2 patterns, synthesis of edit patterns for unedited strings, translation of
numeric/text patterns to picturepatterns, and soon.
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More information:

Numeric Edit Pattern Restrictions (see page 152)

Toolset Specification of Edit Patterns

From the perspective of the generator itmakes no difference how an edit pattern is
defined or where itis defined. However, itmay make a tremendous difference to the
user.

Itis not necessary forafield to be the same length as the edit pattern. Fields can be the
same length or LONGER than the edit pattern (they may not be shorter, however). This
is especially truewhen specifiers suchas DN (Day Name) resultinastringthatis much
longer than the specifier.Specifiers need not be the same length as the data component
that they specify.

Named Edit Patterns

The user canuse business systemdefaults to define a field or special edit pattern for the
entire model. These edit patterns are assigned a uniquename and are availablefor any
screen inthe specified business system.

Special edit patterns canformat system fields which are either derived from system
information or used to display status information. Thesefields includescrollamounts
andindicators, systemtimestamp, and other system values.

Field edit patterns format variables contained within the views, which are mapped onto
the screen. The variables may be values from a supplied work set, but they arestill
variables within the view. Being provided as partof the |EF_Supplied group does not
make them system variables. Also, some system variables (such as thecommand field)
are copiedinto |IEF_Supplied variables which can beused inthe view, but when placed
on the screen are placed as systemfields.

Generally, named edit patterns are a means to define a common picture format for
different types of data fields.Ifa consistentformatis desired for a date or time, for
example, then the edit pattern canbe defined as a business systemdefaultand given a
name to uniquelyidentifyit. This named edit pattern is then added to the choices of
edit patterns that are presented to the user when a fieldis placed onthe screen inthe
screen designer.

Also,named edit patterns allowyou to implement changes more easily.Ifitis necessary
to alter the standard presentation format of some particular dataitem,and named edit
patterns are used, only the definitioninthe business system defaults needs to be
changed.
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Unnamed Edit Patterns

Unnamed edit patterns are entered directlyinto the edit pattern control on the field
properties dialoginthe screen designer. The entered edit pattern is then associated
with onlythat fieldinstance. Itis not availablefor use inanyother field, even inthe

same screen. This is intended to providean override capability, so thatthe user can

enter a specific picturefor a specific field on a specific screen, without changing the

business systemdefaults.

User-Defined Edit Specifiers

Users can define their own edit specifiers and implement their behaviorin the input edit
exit (TIRIEX). These specifiers aretreated as literals within theedit pattern specification,
andare generated directlyintothe screen sourcecode unchanged. These patterns are
then passedto the runtime to interpret the meaning and edit the field contents on the
screen.

User-defined edit specifiers may be individual characters (for example, 9 for mandatory
digit) or shortstrings of characters (for example, DN for day name). Care should be
taken that no user-defined specifiers arethe same as any CA Gen specifiers.Toassistin
this effort, CA Gen does not define a specifier that starts with the letter U, thus allowing
user-defined specifiers to start with this letter.

Conversion of Numeric Patterns to Format 1 or 2 Edit Patterns

Currently, the toolset allows only a single editpattern for a numeric field. In this edit
pattern, the user enters specifiers for optional and mandatory digits and leadingor
trailingsigns. Punctuationistreated as literals, which may be changed based on the
dialect. These specifiers are, for the most part, the same as defined by the generator,
with a few exceptions.

Inthe toolset, a '+' represents a mandatory sign,anda '-' represents an optional sign.
The sign may be leading (precedingall digits) or trailing (following all digits). A
mandatory sign specifier means that the sign must always bedisplayed, even if the
valueis positiveor zero. An optional signis onewhere the signis suppressedifthevalue
is positiveor zero, and displayed ifthe valueis negative.

Also, the current implementation defines the '*' and '$' characters to mean special
things.The '*'is considered a combination of fill character and optional digit(2). If
significancehas notbeen established, then the '*' is used as the fill character. If
significance has been established, then the '*' operates as a digitspecifier 9. This
behavioris extracted from the old edit pattern and is used to set the edit pattern
correctly and to specify the fill character.
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The 'S' characteris used to represent a floating currency symbol or optional digit. Much
the same as the '*' character, if significanceis notset, then the 'S' is replaced by the fill
character.This is true for all positions EXCEPT the one justleft of the firstsignificant
digit,inwhich casethe '$'characteris inserted. All other '$' characters after significance
startare treated as digitspecifiers (9).

The generator translates numeric editpatterns specified usingthis syntax to either a
format 1 or format 2 edit pattern usingthe new syntax. This conversion process must
handleunsigned, mandatorysigned, and optional signed patterns, as well as
check-protection fill and floating currency symbols.

The rules for conversion of an old format edit pattern to a new pattern are:

m  Ifthere is nosignspecified, either leadingor trailing, then the old pattern is copied
into the positive pictureof a format 1 edit pattern.

m Ifthere is a mandatorysign,then the old pattern is copiedinto both the positive
and negative picturestrings of a format 2 edit pattern. The “+” signinthe negative
pictureis then changed to a “-” character.The sign characters (+/-) are now
considered onlyto be literals.

m |fthere is anoptional sign, then the old pattern is copied into both the positiveand
negative picturestrings of a format 2 edit pattern. The “-” signinthe positive
pictureis then removed from the string. The “-” character in the negative pictureis
now considered to be a literal only.

m Ifthe '"* characteris specified, then all occurrences of '*' arereplaced with 'Z'
characters and the fill characteris setto '*".

m Ifthe 'S'characteris specified, then all butthe firstoccurrence (or only occurrence)
of the 'S'is setto 'Z'. Ifthere is more than one 'S’ specified (for example, $5559.99),
then the floatprefix literal propertyis enabled, otherwise (for example,
$777,779.99) itis disabled causingthe prefix literal to be fixed.

m |[fthere isonlyasingle'S'specifier,anditfollows any '*' specifiers, then the 'S'is
replacedby a 'Z' and'S'is inserted as the prefix literal and the floatprefix literals
property is enabled.

The followingtableillustrates thetranslation process. Thesign of the value determines
which pictureis used to format the value, resultingin the correct presentation. Inthe
future, the toolset will be enhanced to allowthe user direct entry of the positive,
negative, and zero edit pattern pictures for numeric values.

Old Format Edit Format Positive Picture Negative Picture Fill Character Float Prefix
Pattern Literal
777,779 1 777,779 N/A Default No

+779 2 +779 -229 Default No

779+ 2 779+ 779- Default No
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Old Format Edit Format Positive Picture Negative Picture Fill Character Float Prefix
Pattern Literal
-279 2 779 -279 Default No
779- 2 779 779- Default No
*kx k*Q 1 777,779 N/A * No
*H* *59 1 $272,729 N/A * Yes
$**9.99 1 $779.99 N/A * No
$$$9.99 1 $779.99 N/A Default Yes
+$%%9 99 2 +$779.99 -$779.99 * No
S$+**9.99 p $+279.99 $-729.99 * Yes
$$59.99+ 2 $779.99+ $779.99- Default Yes
$**9.99- 2 $779.99 $779.99- * No

Translation of User-Defined Specifiers

User-defined specifiers arenottranslated, assumingthatthey do not conflictwith any
defined specifiers.They are copied directly into the format 1, 2, or 3 picturestrings
unchanged.

Conversion of Picture (Numeric/Text) Patterns

The current implementation limits the use of picture edit patterns to a textual
representation of a numeric quantity. This means that digits arespecified using the 'X'
specifier.This is defined as an optional alphanumeric specifier in the CA Gen generator.
Therefore, old format numeric/text edit patterns would continueto operate, but would
not providethe level of control as specified by the new generator. Domainvalidation
would be the only mechanismto catch entry errors ifthe old format pattern is
interpreted usingthe new rules.

Therefore, old numeric/text edit patterns that contain'X'specifiers are converted to 'Z'
specifiers,ifthe associated variableisa numeric variable. This is a simpletransformation
that guarantees that the edit pattern specifiers coincide with the type of data thatcan
be entered inthe variableassociated with the field.

Note that this transformationis only performed if the pattern contains 'X' specifiers,
AND the fieldis associated with a numeric variable. This limitationisimposed becausein
the future, when picturefields may be associated with text variables, the 'X' specifier
may be valid.
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Scrolling List

A scrollinglistcan display data storedin a repeating group view. Use scrollingwhen the
maximum cardinality of a group view exceeds the number of displaylinesavailableon
the screen.

The screen, or presentation space, displaysfields, literals,and special fields.

The area of the screen where the repeating group view is displayedis called the
presentation view. Data inthe presentation view thatis visibleto the user is called the
viewport.

The size of the repeating group view equals the cardinality of the view. This sizeis
referred to as the data view extent. The maximum cardinality of the repeating group
view defines the total number of entries that can be present inthe repeating group. This
sets the size of the data view extent in memory.

The size of the viewportis based on the number of rows it contains. This sizealsois
known as the placed cardinality. The viewport can originateat anyrow inthe data view
extent. The row inthe data view extent thatis the firstrow in the viewport is called the
viewport origin.This is anindex number identifyingthe row inthe data view extent that
is to be mapped to the firstrow in the viewport. All subsequent rows are mapped from
that point.

The data view encompasses all of the occurrences in a repeating group view. The data in
arepeating group must be stored inmemory ina tableor inan array of data items. The
entire collection of scrollabledata can be up to 32 bytes inlength, includingthe
overhead of the view and other variables within theview.

The data populationsizeis the number of rows actually populatedinthe repeating
group view. Also called the current cardinality, this value canrangefrom zero to the
data view extent size. The data populationsizecannotbe greater than the data view
extent size, nor canit be a negative number.

Scroll Protection Property

Inthe toolset, a protection property canbe set for eachscrollablerepeating group view.
The view can be unprotected to allow updates, or protected to prevent updates.

When the view is protected, the data view boundaries are defined by the data view, and
not necessarily by the maximum cardinality of the view. The population of the data view
canrange from zero (an empty view) to the size of the data view extent. The population
cannot be negative, and cannotexceed the size of the data view extent.
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Scrolling Modes

When a protected data view is usedinscrolling, unpopulated fields areoutsidethe
boundaries of the data view. These fields are protected and blanked to prevent the user
from entering data. This is especially true when scrollingintwo or more fields is
synchronized.

When the view is unprotected, the user canadd an occurrenceto the end of the view.
The viewport can be positioned anywhere within the data view extent.

Ifthe user enters dataina previously unpopulated area of the data view, and there are
unpopulated rows before the row that was modified, then the view is condensed. The
new datais moved to the firstunpopulated row and the unpopulated rows are
removed. All unpopulated rows are collected at the end of the data view.

Note: The data view protection property controls the selection of areas that can be
mapped to the viewport and determines whether users canadda row to the data view.
Screen Design alsoallows a field to be protected, thus preventing users from entering
data. The combination of data view protection and field protection determines whether
the user can change existing data, add new data to unpopulated rows, or both.

The followingtableidentifies the possible protection level combinations and the result
of each common action.

Data View/Field Protection Levels Change Data Add Data
Data View Protected, Field Protected No No
Data View Protected, Field Unprotected Yes No
Data View Unprotected, Field Protected No No
Data View Unprotected, Field Unprotected Yes Yes

The Scroll check box inthe Screen Properties dialog determines if scrollingishandled by
the user procedure step, or by both the CA Gen software and the user procedure step.

When the boxis checked, the user procedure step and CA Gen cooperate to perform
scrolling. This is called Cooperative Scrolling, or Mode 2 scrolling.

When the boxis not checked, the user procedure step handles allscrolling functions.
This is called User Scrolling, or Mode 3 scrolling.

Currently, Mode 1 scrollingisnotavailable.

Scrollingis controlled by the data view extent, the protection property for the data
view, and the positioning property for the map.
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Cooperative Scrolling Mode 2

In Cooperative Scrolling, the user procedure step and CA Gen cooperate to perform
scrolling. When the user places the viewport anywhere within the boundaries of the
data view, then the CA Gen software performs the scrollingoperation. Scrollaction
commands arenot passedto the procedure step.

However, when the user moves the viewport entirely outside of the data view
boundaries, then the procedure step is called. The command entered by the useris
translated to a common scroll action command, whichis then passed to the procedure
step for processing.

The scrollingcommand can be dialectspecific. Itis associated with a standard scroll
operationthat is presented to the procedure steps. This way, the screen procedure step
logic does not have to be duplicated, or sensitiveto, dialectspecific scroll commands. As
aresult, scrollingsupportcan beconstructed without regard to the dialectdefined for a
screen.

After the viewportoriginis relocated,itis evaluated to make sureitis withinthe data
view. Ifthe viewport has been moved entirely outside of the data view boundaries
either prior or beyond it, then the common command is passed to the procedure step.

User Scrolling - Mode 3

Scrolling Commands

In User Scrolling, the screen manager performs no actions to supportscrolling. All
commands entered arepassedto the procedure step. Inaddition,nocommand
translationis performed, either on input or output, to common scroll actions. The user
application procedurestep is responsibleforall actionsand behaviors.

When the Scroll check boxis not selected, the software suppresses the placement of
scroll position, scrollamount, or the scroll indicator special fields.

In Mode 3, no viewport adjustment is performed. Instead, the command and the special
fields areavailableto the user procedure step to make scrolling decisions. After this
logic completes, the assigned values of the scroll viewport, scroll amount, scroll
position,andscrollindicator areused to display the next screen.

Scrollingactions can beassociated with commands inany dialect. The scrollingactions
are processed consistently regardless of the dialect of the command entered.

NEXT, PREV, TOP, and BOTTOM areEnglish commands associated with scrollingactions.
Scrollingcommands inanother dialectcan be used in placeof the English commands.
The CA Gen software associates the non-English commands with the appropriatescroll
actions.The entered command is checked againstthe defined scroll actions. If the
command represents a defined scroll action, theactionis performed and the command
is replaced bya common command for the scroll action.
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The procedure step of the user requires one Case of Command statement containing
cases for each of the common scroll commands. Itis notnecessaryto add individual
casestatements for each command ineach dialect.

Data scrollsforward or backward based on the total number of lines in the viewport.

The followingtable defines the common scrollaction commands.

Common Scroll Action Description

Command

NEXT Scroll to next unit NEXT increments the viewport originto the
next entry that corresponds with the scroll
amount.

PREV Scroll to previous unit  PREV decrements the viewport originto the

previous entry that corresponds with the
scroll amount.

TOP Scroll tothe firstentry TOP sets the viewport origin coincident with
the firstrow of the data view.

BOTTOM Scroll tothe last BOTTOM sets the viewport origin to the row
viewport inthe data view which, when mapped into
the viewport, causes the lastrow of data to
be coincident with the lastrow of the

viewport.
LOCATE Scroll tothe indicated LOCATE sets the viewport origin to the row of
row the data view indicated by the locate
amount.

NEXT is substituted when a scroll actionindicates a sequentially forward movement by
some scrollamount. PREV is substituted when a scroll action indicates a sequentially
backward movement by some scroll amount.

TOP, BOTTOM, and LOCATE are substituted regardless of the scroll amount, and based
solely onthe scroll action entered.

Scroll Amounts

The scroll amountdetermines how many lines of data arescrolled forward or backward
inthe viewport. There are six scrollamounts.
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The followingtable shows scroll amountand viewport displacement.

Scroll Amount Description

PAGE Data scrollsforward or backward based on the total number of
lines inthe viewport. The viewport displacementis the size of
the viewport. When the command is NEXT, the displacementis
added to the current viewport origin. When the command is
PREV, the displacementis subtracted from the current viewport
origin.

HALF Data scrollsforward or backward based on half of the number of
lines in the viewport. The viewport displacementis half the size
of the viewport rounded down aninteger. The displacement
must be atleastone. When the command is NEXT, the
displacement is added to the current viewport origin. When the
command is PREV, the displacementis subtracted from the
current viewport origin.

CURSOR Datais displayedintheviewport sothat the row that contains
the cursoris either the firstrow or lastrowin the viewport. The
displacementis the same asitis for PAGE when the cursoris on
the:

Firstrow of the viewport and NEXT is selected.

Last row and PREV is selected.

MAX The viewport originis relocated to either the firstrowor the last
row of the data view.
When the command is PREV, the viewport originis located to
the firstrow.
When the command is NEXT, the viewport originis located to
the lastrow. Ifthe view is protected, the lastrowis the last
populated row. If the view is not protected, the lastrowis the
lastrowinthe data view extent. This row may or may not be
populated.

LOCATE The viewport originis relocated to the linenumber entered by
the user. The linenumber cannot be zero or a negative number.
Ifthe number is larger thanthe number of rows inthe data view
extent, then the viewportis relocatedto the lastrow of the data
view, justas itwould be for a MAX NEXT command.

NUMERIC The viewport originis relocated based on a number entered by
the user. The number is the viewport displacement that is added
to, or subtracted from, the viewport origin. The number cannot
be zero or a negative number. This is similarto PAGE scrolling,
except that the displacementequals a number provided by the
user instead of the number of rows ina viewport.
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The Page, Half, Cursor,and Numeric displacementscroll amounts areretained after they
are set. The Locate and Max scroll amounts areprocessed and then discarded, returning
the scroll amountto its previous setting. The setting remains in effect until the user
changes the scroll amountto a different value.

Also, Page is the scroll amountassigned when an applicationisstarted without a profile,
orresetifa profileexists.|farestartis performed and a valid profileexists, then the
scroll amountis recovered from the profileandreset to the lastvalueithad inthe
application.

Processingofall scrollactionsis performed usinga two-phase process which depends
on the followingcriteria:

m  Protect/unprotect property of the repeating group view
m  Boundaries of the repeating group view

m  Scroll viewportpositioning property

Inthe firstphase, the viewport originis relocated based on the scrollrequest.In the
second phase, the viewport originis evaluated, a postprocessingactionis performed,
andthe viewportoriginis relocated if needed. The second phaseprocessing depends on
the mode of scrollingused, and the protection property of the repeating group view
being scrolled.

Synchronized Scrolling

Synchronized scrollingapplies to all screens havingtwo or more scrollablefields. With
this scrollingstyle, allscrollablefields arescrolled atthe same time andinthe same
direction, based on the scroll command the user enters.

When the viewports of the scrollablefields aredifferent sizes, the smaller viewportis
used when determining how many rows to scroll forward or backward.

For example, if one viewport contains five rows and another viewport contains seven
rows, then five is the viewport size CA Gen uses to scroll both fields.

When the data view boundaries aredifferent for all fields, thelargestdata view extent is
used to determine the boundaries for all fields. It does not matter whether the fields are
protected or unprotected.

For example, when there are two repeating group views, one with an extent of 50 and
the other with an extent of 100, then the extent size of 100is used as the data view
boundaries for both repeating groups for the purposeof scrolling. Also, if there are two
data views, one protected and a population of 90, and another unprotected with an
extent of 200, then the scroll boundary for bothis 200. The protected data view is
extended (logically) by 110 to make up the missingrows. In this case, the viewport for
the protected data viewis scrolled pastthe boundaryand the viewportis spacedand
protected to prevent entry even ifthe fields arenot defined as protected.
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Scrolling List

When there are mismatches between the boundarysizes of the repeating group views,
then the unpopulated areas of each view can be modified by the userifthe screen
property for unused occurrences is set to Unprotected to Allow Updates. The
unpopulated areas of each view cannot be modified by the user if the screen property
for unused occurrences is setto Protected to Prevent Update. In either case, the
viewportis protected for undefined areas of any data views that aresmaller thanthe
data view extent.

Scroll Viewport Positioning Property

The scroll position property controls relocation of the viewport when the viewport is
scrolled pastthe boundaries of the data view extent. This scroll position property forces
relocation to the top of the data view, or causes itto remain inits previous location
after adjustment to be insidethe data view, ifany.The scroll position property only
applies to Cooperative Scrolling,also called Mode 2.

The position property controls the relocation of the viewport to ensure that the
viewport always is placed within thedata view boundaries. When the viewport is
relocated to the top, or firstrow, of the data view, then the viewport originis setto
coincidewith the firstrow of the data view. When the viewportis relocated to the end
of the view, then the viewport originis setsuchthat the lastrow of the viewport is
coincidentwith the lastrow of the data view boundaries. When the view is protected
andthe population does not equal or exceed the size of the viewport, then positioning
to the end of the data view isignored and the viewportis positioned to the beginning of
the data view.

Relocation of the viewport depends upon the scroll positioning property specified by the
user.

If scrollingis forward, then the NEXT common command is passed to the procedure
step. Ifscrollingisbackward, then the PREV common command is passed to the
procedure step.

Ifa locaterequest is issued thatpositions theviewport outside of the data view
boundaries, then it is treated the same as a NEXT common command that scrolled
outside of the data view. The common command is set to NEXT.

Ifa Maxscroll operationis requested, as well as a top or bottom request, then the
viewportis positioned at the end of the data view boundaries appropriatefor the
request, and a NEXT or PREV common command is passed to the procedure step. The
viewportis positioned atthe beginning of the data view if the request was for TOP or
Max backward, regardless of the positioning property. Likewise, ifthe command is
BOTTOM or Max forward, then the positioning property determines the viewport
relocation.
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