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Chapter 1: Introduction

Construction

This section contains the following topics:

Construction (see page 9)
Prerequisites for Construction (see page 11)
Workstation Construction Process (see page 12)

Constructionis the stage of CA Gen development where the activities of Planning,
Analysis,and Design can be used to build an executable application system. The various
application systems thatyou can constructinclude:

m  Character-based (block mode) applications
m  Graphical userinterface(GUI)applications
m  Client/serverapplications

m  Batch applications

m  Proxies

m  Components

Note: The ability to generate GUI and clientserver applications depends on the CA Gen
options on your workstation.

You canalsocross-generateto available Implementation Toolsets.

The Construction Toolset consists of three tools. They are:

m  Environment,

m  Packaging

m  Generation

Each tool uses information from certain CA Gen diagrams, to define and create

components used inthe construction process. The diagrams mustbe complete and
consistent.

Chapter 1: Introduction 9



Construction

The Construction Toolset cannotbe installed and run by itself on a workstation. It
requires the presence of the Analysisand Design Toolsets. The installation of your
application will requirea compiler and may require other third party software, likea
Database Management System and middleware components. These software
components may be on a workstation or on the target system. The location depends on
where you intend to run your application. Becausethe installation uses software other
than CA Gen, you may encounter problems that are not related to CA Gen software. You
may need to see the vendor documentation for a specific operating system, DBMS,
middleware, and compiler.

The followingdiagram presents an overview of construction:
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Entity types inthe Data Model Diagram (DMD) are implemented as tables inthe
Technical Design (TD). These tables become physical components of the database. The
application programreferences and manipulates these tables.
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Prerequisites for Construction

Information about the Dialog Flow Diagram (DLG) is incorporated into a transaction
controller appropriateto the followingapplication types:

m  Dialog Manager for character-based (block mode) applications

m  Window Manager for GUIl applications

m  Server Manager and Window Manager for client/server applications
m  Server Manager thatcanbe accessed by a proxy

m  Batch Manager for batch applications

m  Component for Component-Based Development

Screen layouts areimplemented as screen definitions and controlled by a Screen
Manager. Action diagrams contributeto several areas of a generated application.

Prerequisites for Construction

Construction requires the followingdiagrams:
m  Data Model Diagram (DMD)
m  Technical Design (TD)
m  DialogFlowDiagram (DLG)
m  Action Diagrams (AD)
m  Screens builtusingthe Screen Design (SD) Tool (for a character-based application)
m  Windows builtusingthe Window Design functionality for the following:
- GUI application (GUI application with local database)
— GUI clientcomponent of the clientserver application
You must also meet the following prerequisites before you can complete the
construction process.
m  Model must be complete and consistent.

m  Alocal orremote installation requires a DBMS supported by CA Gen installed on the
target platformor databaseserver.

m  Clientserverinstallationrequires a supported DBMS installed on the target server
platform.

m  Alocal orremote installation requires a compiler for the type of high-level
languages generated by CA Gen.

m  |[fused, external action blocks mustbe compiled outside of CA Gen foran
installation on the target platform.

Chapter 1: Introduction 11



Workstation Construction Process

m  Target system (remote) generation requires CA Gen options that enable generation
for your specific targetsystem.

m  Selecting the Screen Generation Options is required for block mode applications
with z/0S as the target platform.

Workstation Construction Process

Duringthe workstation construction process, your CA Gen model is transformed into
the components of an executable application (codeand database definitions). These
components arethen prepared for execution on the workstation, or they are gathered
into groups for transfer to the system where it will execute.

Duringthe Construction process, you build andinstalla database fromyour transformed
data model. You alsotranslatethe logicinyouractiondiagrams, screen or window
definitions,and dialog flow diagraminto the executable code for anapplication.

Your CA Gen model is complete and consistentat the beginning of construction. During
Construction, ensure that the application you generate will work properlyinyour
selected environment. To do this, specify:

m  The environment in which the application willrun

m  How the applicationisphysically organized

Then select the portion of your application to generate. A complete applicationincludes
a database, referential integrity trigger modules, load modules (groupings of procedure

steps), operations libraries (if the generated application will bea component), and,
optionally, external action blocks. Theapplication components can then be:

m  Installed onyour workstation for test purposes

m  Concatenated into Remote Files for transfer to a target system for remote
installation

Summary of the Construction Process

The main activities in the Construction process include:
m  Buildingthe database

m  Definingthe combination of procedure steps that compose the executable
application (referred to as packaging)

m  Completing external action blocks

m  Specifyingthe environment

m  Creating the sourcecode for the application
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Workstation Construction Process

m Installingtheapplication

m  Testing the application

The followingdiagramillustrates theconstruction process:

Prepare hfodel for Construction |,

(complete Analysis and Design

Prepare TD
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(Chapter 2)
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*4
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(Chapter§) (Chapter 7)
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Yes Cleanup after Construction
(Chapter 8)
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Workstation Construction Process

More Information:

Buildinga Database (seepage 15)

Packaging (see page 27)

Using External Action Blocks (see page 43)

Generating Local and Remote Applications (see page 55)
Application Testing (see page 71)

Installing Local and Remote Applications (seepage 73)
Cleaning Up After Construction (see page 81)
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Chapter 2: Building a Database

This section contains the following topics:

Design Construction Process (see page 16)

Buildingfor Local and Remote Data Services (see page 17)
Prerequisites (see page 18)

How to Build a Database (see page 19)

Results of DatabaseBuild (see page 23)

Installing DDLwith the Databaseloader (see page 24)
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Design Construction Process

Design Construction Process

The design used by the Construction process to build the database Data Definition
Language (DDL) is the Technical Design (TD) as shown in the followingillustration.The
type of DDL generated by CA Gen is Structured Query Language (SQL).

The followingdiagramshows an overview of a databasebuild:

DM(tool) ™
Travshm Data Q.‘-:
Dats — | e D

Nodel Techital
DEgram (DMD) Des bu (TD)

v

Congrudion Process
(Build Database P rocedure)

h 2 ¥ ¥
Sebot Se kot Salact

Ewlioament Packaghg Ganaraion
Mery tems Mean [ems Menu tema

v

0 A=

Setoptions br O
Qe ke @ty and hsalEtbn 8 AT
pLLLLLES

|

v

Creak geier@te) DDL DDL

s

B database ardor rem ote Nkes |

P
Local hstal Rem ote el
Femok FRg

A databasemust be present before you caninstallyour applicationif:

m  The application has databaseaccessstatements (SQL calls)init.

m  The applicationis a character-based (block mode) application thatrequires a profile

table. For more information, see the appendix “Load Module Structure (see
page 89).”
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Building for Local and Remote Data Services

You caninstallthegenerated DDL for alocal installation or a remote installation. For a
local install, installation builds the database, tables, and indexes on your workstation.
For aremote install,installation creates a remote filethat you then transfer to your
target system. Onthe target system, the Implementation Toolset unpacks the remote
fileand builds the database.

Note: You must chooselnstall to get a remote filewhen generating for remote
installations.

Building for Local and Remote Data Services

You canbuild a databasefor either local data services or for remote data services
(depending on the DBMS).

Building for Local Database Services

For local databaseservices, thedatabaseisinstalled and accessed on the same
workstation as the application.You canset the profiletoken OPT.DBCONNECT inthe
Build Tool to LOCAL for local databaseservices.

Building for Remote Services

For remote data services, the databaseisinstalled ona databaseserver (networked
server with a DBMS installed onit) butis accessed onthe workstation. The access from
a workstationto a databaseon a databaseserver is also considered a localinstallation.
You canlocate(or pointto) the databaseon the server by specifyingthe driveof the
server on the workstation for the databaselocation. You do not need anyspecial
parameters for generation orinstallation.

To access a remote databasewith a CA Gen generated application:

®  You must set the profiletoken OPT.DBCONNECT in the Build Tool to the name of
the remote database.

m  The DBMS must provideremote data services functionality. For information about
configuring your workstation and the server to provideremote data services, see
the vendor DBMS documentation.
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Prerequisites

Prerequisites

Before you cansuccessfully build a databasefroma model or subset, you must perform
the followingtasks:

m  Verify that the Data Model Diagram (DMD) is consistent
m  Transformthe DMD

m  Verify that the Technical Design (TD) is consistent

m  Access and startthe DBMS, if necessary

Itis alsorecommended that you verify that the date and time arecorrect for your
workstation so that the proper timestamp is associated with the generated
components.

Verify Consistent Data Model

A consistentmodel is necessary to ensure successful databasegeneration. You must use
the Construction-level consistency check to verify that the DMD is consistentand does
not violateany of the rules that govern sourcegeneration.

Correct any inconsistencies before proceeding.

Transform the Data Model

You transformthe DMD intoa TD usingthe Design Toolset. The transformation process
creates the data structure objects for the TD. These objects are then used by CA Gen to
generate databasedefinitions thatincludethe DDL statements necessaryto allocate
and construct databaseobjects. This informationis stored on your workstationin one of
the files for the model.

After initialtransformation of the DMD, you can use retransformation to implement
changes to the TD. For more information abouttransformationand retransformation,
see the Toolset Help.
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Verify Consistent Technical Design

The TD is the main source of information for database generation. As CA Gen generates
DBMS-specific technical designs, you must selecta DBMS consistentwith the model, the
technical design, and the database. Before CA Gen cansuccessfully generate the DDL,
the model's TD must be complete and consistent. In the Database Design tool, you can
make manual adjustments to the transformed TD usingthe Data Structure List(DSL) and
Data Store List. For example, you might add another entry pointor change a table name.
If you make changes, run a construction-level consistency check again because
generation fails ifany components are inconsistent.

Ifyou intend to generate only a portion of the databasedefinition (for example, a table
andits indexes), the portion of the DMD and TD that describes the objects to be defined
must be complete and consistent.

Required Activities Outside of CA Gen

Before you caninstall CAGen generated database,you must be able to access and write
to your selected DBMS. Usually, this involves steps such as accessingand starting the
DBMS and ensuringthat you have the appropriate permission for the task you want to
perform.

How to Build a Database

The followingtasks describehowto build a database.

Set Generation Parameters

Set Generation parameters before generating a database. Review the options for
subsequent generations if your target or purpose changes.

Follow these steps:

1. Select Construction.

2. Select Generation.

3. Select Options.

4, Select Generation Defaults.

CA Gen provides the following dialogs to configureyour application for generation:
m  Environment Parameters (choosethe Environment menu option)

m  Generation Defaults (choose the Generation menu option)
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m  Clientand Server Environments Parameters (choose the Packaging menu option
and for more information about procedures, see Distributed Processing - Overview

Guide).

Note: The Environment Parameters window applies onlytoa business system, not to
the model. You must specify the configuration for your database DDL, Referential
Integrity (RI) triggers, and the type of installation (local or remote) for the model on the
Generation Defaults window.

At a minimum, you must define the operating system and the DBMS that you are using
for this generation, and whether this particular generationis for the local workstation or
for a remote (target) environment.

Several other options are presented for your selection. For more information about
these options, see the Toolset Help.

Several options affect the generation of a database. The specific actionsthatoccur
because of selectionareexplainedin the followingtable.

The additional options do not apply to databasegeneration.

The databasegeneration check boxes and their functions areas follows:
Include Drop Statements in DDL (Gen All)

Ensures that your databaseinstallseven ifa databasealready exists with that same
name.

Note: This check box applies only to the Generate, All action and the Generate, All
andInstall action

Qualify Tables and Indexes with Owner ID

Enables each personto have a unique databse when more than one personis
testing with the same workstation.

Create Storage Group in DDL

View the SQL statements for storagegroups in DB2.
Run Consistency Check for each item generated

Ensures consistency of the component you are generating.
Create RI Alter Primary/Foreign Keys & Triggers

Creates an alternatereferential integrity primary and foreign key triggers for
comparisonwith anexistingdatabase.
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Include DROP Statements in DDL (Gen All)

Many database management systems cannot build a database, table, or indexifone
already exists. The DROP statement that appearsinthe generated DDL is a logical data
definition statement that removes the description of a databaseorits components from
the system. For certain DBMSs, a DROP statement is necessary beforea new database
or its components can be rebuilt.

You canalsospecify generation of the DROP statement for one or more database
components from the DDL Generation window. The DROP column on the DDL
Generation window overrides the DROP selection on the Generation Defaults window.
Inaddition, when a component is dropped, all the data associated with that component
is dropped as well.

Important! The DROP statement deletes a databaseandall ofiits data.Back up the data,
if you need itbefore you DROP a database.

Qualify Tables and Indexes with Owner ID

Downstream Effects

An owner IDis a stringused as an implicit qualifier for tablenames andindex names.
The ID applies to the execution of every SQL statement. In the DDL, owner IDs appear as
a prefix to table and index names in CREATE and DROP statements.

This feature is useful for allowing multipleindividuals to have their own test databases
on the same workstation.

Do not use this check box for target system implementation (remote installation). When
the DDL is generated with the owner ID inthe table andindex names, there may be
difficultyinstallingthe DDL unless the ID of the user installingthe DDL is the same as the
user ID found inthe DDL. To avoidthe possibility of errors duringinstallation, specify
not to qualify tables and indexes with your owner ID.

Create Storage Group in DDL (DB2 only)

When applicable, selecting this option causes generation of DDL statements that let you
take advantage of the Storage Group feature of DB2.

Run Consistency Check for Each Item Generated

This option verifies that each item generated is consistentbefore generation occurs. If
the objects or model is not consistent, CA Gen specifies eachinconsistency and indicates
the level of severity (error or warning).

Ifyou do not select this option, CA Gen does no checking before generation or
installation. Generation or installation mayfail ifa componentis notconsistent.
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Create RI Alter Primary/Foreign Keys and Triggers

If required, select this option to create alternatereferential integrity primaryand
foreign key triggers for comparison with an existing database. This option generates RI
constraints and primary key statements only.

Perform Build Tool Profile Setup

The Build Tool utilizes profilefiles thatareused to customize a model's build
environment. A set of tokens is used to define various environment settings (DBMS,
System, Target and soon). These DBMS tokens are used when buildingthedatabase.

Note: For more information, see the Build Tool User Guide.

Select a Generation Action

You can either choose to have CA Gen automatically build all database components
(tables, indexes) for you, or you can choosethe components to build.

The firsttime you generate the database, use the DDL, Generate All and Install option
because itprovides the quickestway to accomplish thetask.

Generating All Database Components

If you chooseto have the CA Gen automatically build thecomponents, you can do either
of the following:

m  Generate DDL for all components but not installthe DDL (DDL, All option).

m  Generate andinstall allcomponents of the database (DDL, All and Install option).
Generating Selected Database Components

If you chooseto selectthe components individually, firstopen the database DDL, select
the database,and expand all. Then toggle on each component and specify the actionto
be performed. For more information about DDL, Selected option, see the Toolset Help.
After your choices arecomplete, selectthe DDL, Selected option.

Redenerating Database Components

When recreating components that were alreadyinstalled, you must DROP the old
component. You canadd DROP statements globally usinga selection on the Generation
Defaults window, or you cando it for each component generated by togglingon the
DROP column for the component. The DROP column overrides the DROP selection on
the Generation Defaults window. When a component is dropped, all thedata associated
with that component is dropped as well.
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Verify Completion

Ifyou areinstallinga database on your workstation, the Build Tool continuously displays
astatus lineof installation progress, giving you the option to review the results.

To review the results, highlightthe status lineand select Review. A log appears with
additional information. Ifthereis anerror, once you have corrected the error condition,
you canregenerate the databaseor selected components.

Note: Most error conditions can beavoided by assuringyour model is consistent before
generating. Ifthe error log does not display, check for availabledisk space.

If you generated for remote installation, view the progress of the generation on the
window that automatically appears when the generation begins. Asuccessful or failed
completion is reported as the final status.

Stopping the Generation Process

If you want to stop the generation process atany time, click STOP on the Generation
Status window. Generation will stop within two seconds.

Results of Database Build

Because of the databasebuild orinstallation process, CA Gen creates a sub-directory
named DDL subordinateto the directory that contains the model. For example, a model
named ORDRENT is containedinthe ORDRENT.IEF directory. The associated database
components generated by CA Gen are therefore stored inthe DDL sub-directory under
ORDRENT.IEF.

The listofvarious files thatresultwhen a databaseis builtisas follows:

Note: Each fileuses the databasename as the filename.
m  CTL

Containinformation used by CA Gen when creatinga remote file. Occurs for remote
installation only

= DDL
Contains SQL statements without the installationinformation (such asthe BIND
statements).

m  ERR

Contains messages resultingfroma failed generation.
= GEN

Contains data used by the DDL generator.
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= ICM

Contains install deckinformation. The install deckis a set of instructions on how to
installall proceduresteps, screens, and action blocks for the load module. The
install deckis in Standard Generalized Markup Language (SGML) format. This
format lets you write your own installation procedurefromthe fileshould you have
a particularinstallation requirement.

m INS

ContainsSQLstatements includingtheinstallationinformation (such as the BIND
statements and CREATE TABLE RPROFX statement).

= OUT

Contains a logof the activities thatoccurred duringinstallation. This log, called a
review file,can be viewed with a text editor or from the Build Tool with the Review
option.

= RMT

Occurs for remote installation only. If you selected generation for remote
installation, the .RMT fileis the remote file.

m TXT

Contains information used by CA Gen when creatinga remote file.Occurs for
remote installation only.

m TGT
Builds tool set-up file per module.
= CMD, BAT

Installs batch command files.

Database Directories

Ifyou selectlocal installation, your DBMS will storeyour databases as a setof files on
physical storage. The DBMS, not CA Gen, controls the location of the database.

Installing DDL with the Database Loader

After the databasebuild process, CAGen lets you install DDL(database)usinga
databaseloader program. CA Gen installsloader programs for each supported DBMS.

DDL installation using a databaseloader programis supported on Windows, UNIX, and
Linux operating systems.
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Recompiling the Database Loader Program

If you areusinga DBMS whose versionis differentfrom the DBMS version used to
generate the DDL, itis necessarytorebuildthe databaseloader programfor the current
DBMS version.

For more information, see the appendices “Rebuilding DBMS DLLs and Executables” in
Windows Implementation Toolset User Guide or “Rebuilding DBMS Shared Libraries”in
UNIX and Linux Implementation Toolset User Guide. .
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Chapter 3: Packaging

This section contains the following topics:

Load Module Packaging (see page 27)
Prerequisites (see page 28)

Why This Step Is Necessary (see page 28)
How to Package (see page 29)

Basic PackagingActivities (seepage 31)
Packaging Options (see page 35)

Results of Packaging (see page 41)

Load Module Packaging

Load module packaginglets you specify the components to create an executable
program. The act of packagingdoes not create the load modules. Packaging defines the
contents of aload module. A load module (or executable program) is generated, and
then builtduringinstallation. Aninstalled load module contains the executable code for
all components includedinits packagingdefinition plus special function routines and
system routines.

Note: Ifyou arebuildinga component for use in Component-Based Development,
specify Operations Libraries, rather than Load Modules, to packageand generate the
component.

For the Code, All and Code, All andInstallactions, CAGen does the packagingfor you
when you generate code. For the Code, Selected action,you must package manually.

If you want CA Gen to package for you, you can skip this chapter. However, ifyou let CA
Gen package for you, you have little control over the packaging names and scheme.
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Prerequisites

Why This Step

The following diagramdescribes you an overview of Packaging:
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Before you perform load module packaging, you must:
m  Open a business system.

m  Create the dialogflow of the procedures usingthe Dialog Design Tool.

m  Create the actiondiagrams usingtheAction DiagrammingTool.

The Packaging Tool requires a completed Dialog Flow Diagram (DFD) for you to create a
load module. For this reason,a completed Action Diagram (AD) is also a prerequisite.
The load modules are nothing more than filenames. Thatis, the files, atthis point, are
empty. The contents (procedure steps) for load modules come from the AD (including
anysupportingaction blocks) thatyou completed for each procedure step.

Is Necessary

An application generated using CA Gen generated model contains many procedure
steps. These procedure steps arethe buildingblocks of executable applications, butthey
need to be combined intological groupingsor units for execution.

Packaging combines the procedure steps of the applicationinto units thatcan be
executed. Before you cangenerate an application, CAGen requires that these units and
their contents be identified.
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CA Gen refers to the packaged units as load modules. The term load module, whichis
commonly associated with the IBM mainframe world, refers to an executable program.
In other environments, similar concepts are:

m  Windows executable (.EXE) file

m  UNIX, Linux, or NonStop executable

Load Modules are designed to run within a shell or an environment, commonly called a
TP monitor. The TP monitor manages screen or window handling functions and some

execution control functions. As a result, each executable program does not have to
containthe code required to perform these tasks.

How to Package

Packagingvaries accordingto the type of application beinggenerated. They are as
follows:

m  Onlinepackagingfor character-based (block mode) applications

m  Batch packagingfor batch applications

m  Window packagingfor GUI applications

m  Cooperative packagingfor Clientserver applications

m Component packagingto build components for use in Component-Based

Development

Packagingalsovaries accordingto the environment for which you are generating. Ifyou
change the environment, the new target may have different packagingrequirements,
makingrepackaging necessary.

All packagingcan be performed on the workstation. All packagingis uploaded and
stored on the encyclopedia.Packaging doneon the encyclopedia is downloaded with
the model or subset and must be changed ifitis not appropriatefor your workstation
environment.

Note: You may see an asterisk (*) next to a procedure step when you packageload
modules. The asteriskindicates thatthe procedure step is checked out to another
subset. You cannot package procedure steps that arechecked out to another subset.
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Using the Complete Option

As anaidin packaging, CA Gen provides a Complete option that you canselect at several
points during packaging.

The Complete option finishes packagingfor the selected object. The Complete option
alsoautomatically assigns a unigue name to each object. You canselect this option at
the business-system, load-module, procedure-step, action-block, or batch-job level.

At whatever level you pick the Complete option, CA Gen finishes required packaging for
the selected object and its subordinates.

For example, when you complete online packagingfor a business system, CA Gen
software:

m  Creates one or more load modules (based on your selection of multiple modules or
one module) and assigns load module names.

m  Assigns unpackaged onlineproceduresteps (with called action blocks) to the load
modules.

m  Assigns filenames for procedure-step and action-block sourcecode, screen code
and any other required code, such as Message Format Service (MFS) for the IMS TP
monitor.

m  Assignsclearscreenanddialog-flowtransaction codes for each procedure step

packaged duringtransformation.

You canview the results of packaging by selecting the business systemand selecting
VIEW and EXPAND ALL. For more information, see Results of Packaging (see page 41).

EJB Option

The EJB Generation Option lets you generate, build,and assembleServer Procedure
Steps as Stateless Session Enterprise Java Beans (EJBs). This feature enables traditional
CA Gen Servers to run as an Enterprise Java Bean (EJB) inaJ2EE container. The following
sections providesome brief information aboutthe EJB option. The TP monitor will be
ableto selectthe EJB option. The EJB properties tab will beavailablein server details
and within the EJB property tab is the URL of the naming and directory server and the
Always Start a new Transactionflag.

Note: The defaultis for EJB procedure steps to participateinanexistingtransaction.

For more information aboutinstalling prerequisite softwareand functionality of the EJB
option, see Distributed Processing - Enterprise JavaBean User Guide.
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Server Procedure Steps

Inthe TP monitor, the server procedure steps are responsiblefor performing most of
the application'sbusinesslogic and databaseaccesses. If allowed by the TP monitor, a
server procedure step can invoke other server procedure steps. Server procedure steps
do not have a user interface.

Runtime Environment

The EAR files generated by CA Gen are designed to assembleanyapplication server that
conforms to the J2EE 1.4 standard.

Generating a Model in Java

Generating

Building

The following sections describethe process of generating a CA Gen model inJava and
assemblingitonto anapplicationserver.

The generation of Java Web Clients and EJB Servers cantake placeon the CA Gen
Workstation Toolsetor the ClientServer Encyclopedia (CSE). If the generation takes
placeon a CSE, the remote files must be moved to a Windows Professional workstation
to be built.

After generating the applicationinlJava,itcanbe builtonlyon a Windows Professional
workstation system usingthe CA Gen Windows Build Tool.The applicationis ready for
assembly after all the CA Gen Load Modules have been successfully built.

Basic Packaging Activities

Packaging consists of the following basic activities:
1. Selecting the Business System

2. Definingload modules

3. Definingsource names

4. Assigningtransactioncodes
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Selecting the Business System

The firststep inload module packagingis to select or name the business systemwhere
you define load modules and their components. You most likely did this when you
defined the business systemusingeither the Business System Definition Tool or Matrix
Processorin Analysis.

Defining Load Modules

Defininga load module consists of the following activities:
m  Naming the load module

m  Adding procedure steps

Downstream Effects

When generating for remote installation, each load moduleor operations library
becomes a separate remote filethatis linked onyour target system into a separate
executable program. The Referential Integrity modules are packagedinto asingle
remote file. The DDL associated with anapplication databaseis packaged as a single
remote file.

Name the Load Module

The name you choose for the load module becomes the name of the executable file.
Therefore, you may want to choose meaningful names. CA Gen software accepts up to
eight alphanumeric characters astheload module name. The firstcharacter mustbe
alphabetic. When you packagefor remote installation, the load module name also
becomes the remote filename.

Note: Server load module names should notstart with the letter Cifthe target system
platformis CICS for the server application.
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Add Procedure Steps

Select the procedure steps to be packagedineach load module from the listofall the
unpackaged procedure steps defined for the business system. You do not explicitly
packageaction blocks. By adding procedure steps to your load module, all action blocks
used by the procedure step arealsoincludedinthe load module by CA Gen, as well as
all action blocks used by the action blocks.

GUI Applications
All procedure steps must be packagedinto one or more load modules.
ClientServer Applications

Procedure steps are packaged accordingtoload module types. The load module
types are server manager for the server procedures and window manager for the
clientprocedures.

For the server manager load module type, onlythe procedure steps that areonline,
with no display,appearinthelistofall theunpackaged procedure steps defined for
the business system.

For the window manager load module type, the procedure steps thatare to be
packagedin window load modules are usually online with display.

For the most part, flow definitions for a clientserver design are dependent on
packagingoptions.That is, when you create a Dialog Flow Diagram, you do need to
consider which procedures you will packageas clients and which procedures you
will packageas servers. Therefore, cooperative packaging for clientserver
applicationstends to be dictated by the Dialog Flow Diagram.

Batch Applications

Flow definitions for batch procedure steps arelimited to sequential transfers from
one procedure step to the next, with no returns to prior proceduresteps. Each
batch procedure step must be packaged into a separateload module.

OnlineApplications

Flow definitions for online applications areindependent of packagingoptions.That
is, when you create a DLG, you do not need to consider how the procedures will be
packaged. Conversely, packagingis notdictated by the dialogflow. However, an
application runs most efficiently when each load module contains procedure steps
that are to be used together.

Components

A collection of transactional or sub transactional operations are grouped together
in CBD packaging. This collection, called an Operations Library, is packagedintoa
DLL or a shared library,whichinturnis linked to (consumed by) one or more
applications.
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Online and Window Tradeoffs

For local testing (testing performed on the workstation) of character-based (block
mode) applications, therecommended method is to package several procedures (and all
of their procedure steps) into one load module. This recommendation has to do with
performance of generated code because of the number and size of load modules.

Duringgeneration, eachload module becomes an executable file. When a load module
is called,itmust be loaded into memory. When the next load moduleis called, it,in
turn, is loaded whilethe previous load module is removed from memory.

Ifthe load modules aretoo small,a performance penalty occurs when loadingand
reloading executablefiles.

In contrast, if the load modules are too big (for example, if you package all procedure
steps into one load module), the executable file may be too largeto fitinto available
memory, or the load module may exceed the size requirements of the compiler.

Defining Source Names

Each procedure step or action block must have a sourcename for CA Gen to use when
storingthe generated code. You canassignsourcenames during packaging, or CA Gen
will assign them for you duringinstallation of the load module. CA Gen software verifies
the uniqueness of source names within the model or subseton the workstation. The
sourcename is also generated into the code as the procedure name in C andJava.

For cooperative packaging, this stands true for server procedures as well. For the client
procedures, the sourcename is generated into the code as the functionname inC and
Java.

Source names can be up to eight characters long, and the firstcharacter mustbe
alphabetic.

Assigning Transaction Codes

CA Gen, duringgeneration of the load module, assignstransaction codes to each of the
procedure steps. (This is true only for the Code, All and Code, All and Install actions.) The
two kinds of transaction codes areclear screenanddialogflow.

Of the two transaction codes, the dialogflowtransaction codeis optional but will be
used by the generator if specified. However, if you want the application userto have a
meaningful transaction code with which to invoke certain procedure steps, you may
want to assignyour own clear screen transaction code names to them.
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For server procedures, specify the dialogflowand no clear screen transaction codes.

For clientprocedures, specify the clear screen transaction codes. You can also specify
the dialogflowtransaction codes. These are optional, but areused by the generator if
specified.

Note: Ifthe target system platformis CICS, the transaction codes for the server load
modules cannotstartwith the letter Cand canonlybe four characters long.

CA Gen software accepts names of up to eight characters and the firstcharacter must
be alphabetic.

CA Gen supplied teleprocessing monitors (commonly called TP monitors) use a special
filenamed AEENV to store clear screentransaction codes.CA Gen adds to this fileas
each load moduleisinstalled. You must, therefore, maintainthe file manually because
CA Gen software does not purge or prevent duplicatenames. Each clear screen
transaction codeshould be uniquewithin the AEENV file.

For remote installationsusing CAGen supplied TP monitor such as IEFAE, AEF, or
NonStop AEF, each target configuration has onefile.

UNIX and Linux have one AEENV file per model. The AEENV fileis locatedinthe
directory or subdirectory where you have installed CA Gen.

Note: GUI applications requirethe AEENV fileonly when diagramtestingunder the
Build Tool.

Packaging Options

The PackagingTool is used to identify the minimum number of objects required to
generate andinstallthe sourcecode for aload module or operations library. Packaging
does not create the sourcecode for an executable load module or operations library;
thatis done by generation.

The following options areavailable with the Packaging Tool:

m  Online

m  Batch

= Window

m  Cooperative

m Component

m  z/OS Library
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To perform packaging
1. Select Construction (from either the CA Gen tree view or the menu bar).
2. Select Packaging.

3. Select Diagram.
4. Select Open.

5. Select the required Packagingoption.

For online, batch, Window, and cooperative packaging, a packaged load module
contains atleastthe procedure steps and names for the generated source code files. A
packagedload module also contains other information depending on its type. For
Component Packaging,a packaged operations library containsatleastthe action blocks
and names for the generated sourcecode files.

The packaginginformation for all packagingtypes is transferred to the host when a
model is checked in.

For more information about Packaging, see the Toolset Help.

z/0S Dynamic Linking

CA Gen generates different COBOL code when callinga routinethatis statically linked
withinan executable as opposed to when callinga routinethatresides ina separate
executable. For calls toroutines that are statically linked within an executable, CA Gen
generates a COBOL CALL literal statement. For callstoroutines thatresideinan
executable separate from the calling executable, CA Gen generates a COBOL CALL
identifier statement that references a variable. The variablecontainsthe name of the
routine thatis to be dynamicallyinvoked. A program call toa routine thatresidesina
separateexecutable is known as dynamic linking.
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Dynamic linkingis implemented by CA Gen usinga z/0S specific packaging option that
indicates howa routineis built. The way in which the routine is builtdetermines how it
will becalled. The specific dynamically link packaging property associated with each
procedure step, screen, or action block (including external action blocks) identifies how
that component is resolved duringthe installation of the CA Gen load module in whichit
is packaged.

The designation of the dynamically link packaging option for a procedure step, screen,
or actionblock can be set to Default. Inthis case, the dynamicallylink packaging option
is derived from the dynamically link packaging option established in the business system

owning the CA Gen load module in which the given procedure step, screen, or action
blockis defined.

The followingvalues can beexplicitly setfor each individual procedurestep, screen, or
actionblock (orifset to Default, the valueis derived from their respective Dynamically
Link packaging option obtained from the defaultvalue established inthe Business
System):

No
The routineis statically linked into the application.
Yes

The routineis resolved as the target of a dynamic programcall andas suchis
considered to be dynamically linked atruntime. During the installation of the load
module, those components that have their associated dynamically link packaging
property set, or derived, to Yes are builtsothey resideintheir own separately
loadableexecutables.These application routines reside in DLLs.

Compatibility

The routineis resolved as the target of a dynamic programcall andas suchis
considered to be dynamicallylinked atruntime. A routine designated as
Compatibilitywillresidein a non-DLL executable.

A dynamic programcall to a routine that resides ina DLL is invoked directly by the
generated COBOL CALL statement. A dynamic programcall toaroutine thatresidesina
non-DLL moduleis indirectly invoked by CA Gen z/OS runtime.

Note: Every module that makes a dynamic program call to a routine marked for
Compatibility mustbe regenerated andreinstalledtoincorporatethe call tothe runtime
routine that handles the indirectcall processing.

For a module that was builtbefore AllFusion Gen 7, identifyingit for Compatibility
allows thatmodule to be dynamically called by a CA Gen routine that resides ina DLL.
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Itis possibleto migrate procedure steps, screens, or action block routines that were
builtbefore AllFusion Gen 7 and must continue to reside ina non-DLL executable. CA
Gen allows a modulethat is explicitly setto, or defaulted to, Compatibility to be builtas
a non-DLL executable. These migrated non-DLL executables use the same CA Gen z/0S
runtime as those application routines thatresidein DLLs.

The CA Gen Toolset, CSE, and Host Encyclopedia each providean option thatindicates
whether modules marked for Compatibility should, or should not, be processed
(generated and/orinstalled).

m Ifthe intentisto use routines created with areleaseof AllFusion Gen before
Release?, then Process modules marked for Compatibility should not be set when
generating and/or installinga load modulethat contains the item marked for
Compatibility.

m Ifthe intentis to create a current version of the non-DLL routine, then Process
modules marked for Compatibility should beset when generating and installinga
load module that contains the item marked for Compatibility.

Selecting the Process modules marked for Compatibility check box causes the R
Trigger modules and all Action Blocks statically called by the module marked for
Compatibility to be compiled twice-once using the compiler option NODLL and
againusingthe compiler option DLL. Ifthe Action Blocks are External Action Blocks
these must also be compiled with the NODLL option to be includedinthe
Compatibility load module. For more information aboutProcess modules marked
for Compatibility option, see Process modules marked for Compatibility.

The Compatibility optionis intended to enable a phased migration of an existing
application.Itallows routines thathave been migrated andresidein DLLs to
interoperate with routines that residein non-DLL executables. The non-DLL executables
canthemselves be migrated and builtusingthe current release of CA Gen or they can
remainas is, havingbeen builtwith a release of CA Gen before the Release 7.

Note: Itis possiblethatfeature enhancements offered in future releases of CA Gen may
require that any routine making use of the feature be builtsuchthatitresidesina DLL.
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Features of Dynamic Link

The use of the dynamic linking feature has the potential to reduce total memory and
CPU resources required by a TP monitor to process a load module. Dynamic linking
common routines eliminates the need to linkall of the load modules that use itbut
applications generated for DB2 require a bind or rebind.

The key features and requirements are:
m  Onlyprocedure steps, action blocks,and screens can be linked dynamically.

m  Each dynamiclinked module must be a fully resolved module. If this fully resolved
moduleis a DLL, this means Referential Integrity triggers, other action blocks called
statically withina procedurestep, screen, or action block must be compiled as DLL
and with the applicable CA Gen runtimes must be linked into the dynamic linked
DLL. Ifthis fully resolved module is a Compatibility module, this means Referential
Integrity triggers, other action blocks called statically within a procedurestep,
screen, or action block must be compiled as NODLL and with the applicable CA Gen
runtimes must be linked into the dynamic linked Compatibility load module.

m  The dynamicallylink packaging property of individual proceduresteps, screens, and
action blocks can beset to Default. Defaultindicates thatthe value of the
dynamically link property for that component is determined by the corresponding
default setting, whichis established atthe business system level.

m  As of AllFusion Gen 7, all thegenerated dynamic linked modules (including EABs),
that do not have a dynamically link packaging property of Compatibility, are
generated and builtas DLLs.

m  Markinga module for Compatibility causes its callingmoduleto be generated and
installed sothatitprocesses the call usinga module provided as partof the CA Gen
runtime. The runtime code performs the dynamic programcall to the non-DLL load
module. Inthe cases where a module marked for Compatibility issues a dynamic
program call to another non-DLL dynamic load module, only the module issuingthe
firstdynamic programcall to a Compatibility modulerequires generation and
installation.

m  Applications thatrun under TSOAE and contain modules marked for Compatibility
cannot dynamically callmodules builtwith a releaseprior to AllFusion Gen 7.6.

m  Enhanced Map Block Mode applications containing screens marked for
Compatibility cannotdynamically call screen managers builtwith a release before
AllFusion Gen 7.6.

m  Modules marked for Compatibility mustfollowstandard OSor LE linkage
conventions and must operate inthe same AMODE as the caller. These modules
must be non-DLL and must be stand-alone, fully resolved programs, eligiblefora
dynamic, OS style call.
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m  The abilitytocall a procedurestep, action block, or screen dynamically allows
application changes to become effective without havingto link every load module
usingthese modules. However, changes made to a module that uses DB2 SQL
requires that the DB2 plan correspondingto the load module containingthat
module be rebound.

m  InCICS, a PPTentry is required for each module called dynamically. For more
information aboutdefining CICS programs, see CICS documentation.

Considerations for Using the Dynamic Linking Option

The decision todynamically link CAGen modules, as opposed to generating one
executable load module by means of a static link, should bebased on the following
factors:

m  Compatibility

CA Gen creates DLLs with the exception of those modules marked for Compatibility.
The Compatibility option uses specific CAGen runtime to enableDLLs to issuea
dynamic program call to non-DLL load modules. This requires that the module
issuingthedynamic program call beregenerated and reinstalled. CA Gen allows
modules marked for Compatibility to be rebuiltinsuch a way that they are ableto
use CA Gen runtime DLLs. This requires that the modules marked for Compatibility
be reinstalled and, if necessary, regenerated as specifiedinz/OS Application
Migration section inthe Release Summary. Rl triggers and action blocks, including
EABs, statically called by Compatibility modules mustbe builtusingthe NODLL
compiler option. When these Rl triggers and action blocks arealso beusedin CA
Gen applicationsthatarebuiltas DLLs, they must be compiled using the DLL option.

Selecting the option Process modules marked for Compatibility causesthe Rl
triggers and the statically called action blocks to be generated and precompiled
once but compiled twice-once as NODLL and againas DLL.

m  DLLs

CA Gen runtimes areDLLs. These DLL runtimes areno longer included in generated
modules, except for a few that are statically linked with the CA Gen Batch, Online,
or Server Managers. This applies to both static and dynamic linked CA Gen modules.

m  Size

A dynamic linked module must be fully resolved and includeany component that it
callsusinga static call. This includes some CA Gen runtimes and Referential
Integrity triggers. When more than one dynamic linked modules use the same Rl
modules, these Rl modules are includedin each dynamic linked module. Most of
the CA Gen runtimes areno longerincludedineach of the DLL applications builtby
CA Gen sothey do not increasethe size of these modules.

= Volatility

When a staticlinked moduleis changed, the calling module containingthe statically
linked module must be relinked. Linking a frequently changed module dynamically
eliminates the requirement to link every load module that callsit.
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m  Shared modules

Action blocks thatare widely reused withinanapplication environment are good

candidates for dynamic linking. Linking a shared moduledynamically decreases the
amount of storagerequired during execution.

m  Frequency of use

Dynamiclinking may be considered for load modules that areinvoked infrequently.
Dynamiclinking modules that arecalledinfrequently would decrease the size of the
baseload module. Examples of modules calledinfrequently are exception handling
routines and processing options thatarerarely selected by the user.

Local Testing

Testing a clientserver application on your workstation (called local testing) before you
placethe applicationinto productionis highly recommended. For local testing, you need
to packageall of the clientand server procedures into window load modules under
cooperative packaging. After the local testruns successfully, then you must repackage
the server procedures into server load modules.

Note: Local testing is not applicableif you are usinga mainframe DBMS or asynchronous
cooperative processing.

Results of Packading

To view the results of packaging, select a business system, VIEW, and EXPAND ALL. The
resulting display shows theload modules and the procedure steps and action blocks
that comprisethem.

To check for any unpackaged procedure steps, you can attempt to ADD to aload
module. Ifthe resultinglistis blank, all procedure steps were packaged.
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Chapter 4: Using External Action Blocks

This section contains the following topics:

Importance of EAB (see page 43)

How External Action Blocks Are Used (see page 44)
Action Block Components (see page 44)
Prerequisites (see page 45)

Why this Step is Necessary (see page 46)

Results (see page 53)

Importance of EAB

You will need to generate, complete, andinstall external action blocks (EABs)ifthe CA
Gen generated applicationyouaregoingto installwillaccessanyinformationor
processes not generated by CA Gen. External action blocks mustbe completed and
installed before the load modules that invokethem are installed.

For remote installation, external action blockinterfaceroutines need to be generated
on your workstation. The action blockinterfaceroutines then need to be moved to your
target system for completion andinstallation. For more information, see the
Implementation Toolset Guide that applies to your specific targetsystem such as the
Windows Implementation Toolset User Guide, the UNIX and Linux Implementation
Toolset User Guide and the NonStop Implementation Toolset User Guide.

Note: Ifthere are no external action blocks inyour application, bypassthis chapter.
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How External Action Blocks Are Used

External action blocks letyou access logic created outside of CA Gen. For example, your
load module may need to use a standard date manipulation subroutinethatwas defined
for your organization. Alternatively, the load module may need to access files created
with a DBMS not supported by the CA Gen product.

External action blocks aredefined as CA Gen action blocks thatdo not contain program
logic. External action blocks aredefined using the Action Diagramming Tool. When you
define an external action block, you enter the name and define the views, as with any
other action block.

The import and export views in the external action block are the interface between the
CA Gen procedure steps (or action blocks)and the logic created outside of CA Gen. An
external action block provides a structurethatis used to match the views of a procedure
step with the views (input and output arguments) of a non-CA Gen generated
subroutine.

Action Block Components

Conceptually, the external action blockinvolves thefollowingitems listed in the
followingtable:

m  Procedurestep oractionblockthat uses the external action block
Created in Action DiagrammingTool (Design)

m  External actionblock

m  Created inAction DiagrammingTool (Design)

m  Interface routine
Created in Action Diagramming Tool (Design)

- The interface routineis generated from the external action block usingthe
Generate option from the PAD.

— The interface routine canalsobegenerated usingthe Construction Toolset.

m  Non-CA Gen subroutinelogic

Outside of CA Gen

CA Gen uses the views defined inthe CA Gen external action blockto generate the
interface routine. The interface routineincludes much of the view structures needed to
transfer data to and from the externally generated code (the user-written code).
Manually written code is then added to the interfaceroutine either inthe form of a call
to anexistingsubroutineorinthe form of handwritten, non-CA Gen subroutinelogic.
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The followingdiagramillustrates theelements and processes involved in external action

block execution:
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arrows indicate the flowof import and export data.

Programming experience and a knowledge of the programs orinformation being
accessed using the external action blockarerequired for completing external action

blocks.
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Why this Step is Necessary

External action blocks arenecessarytoaccess logic or databases created outside of CA
Gen.

Viewing the action diagramthat contains the action block canidentify external action
blocks.The actiondiagramcontainsonly onekey statement, EXTERNAL. This statement
identifies the action block as external.

If external action blocks are not properly compiled, linked, and stored, any action blocks
and procedure steps that usean external action block will failtoinstall. CAGen is not
responsibleforinstalling EABs;the EAB install process isdependent on the
programming languageand the specific content andlogic contained in the completed
EAB.

How to Use External Action Blocks

Follow these steps:

1. Generate external action blockinterfaceroutines.

2. Locate the external action block code.

3. Determine the input and output requirements for your external action.
4. Create the appropriateexternal actionlogic.

5. Compile the external action block.

Except for Step 1, each of these tasks is performed outside of CA Gen.

Generating External Action Block Interface Routines

External action blockinterfaceroutines aregenerated individuallyand separately from
the load module that contains the action diagramfor the external action block. This is
done sothat the interface routines can be completed before the rest of the code is
generated andinstalled.

External action blockinterfaceroutines canalso begenerated when the code fora load
module or selected load module components is generated.

If you selected local installation, you can generate code for procedure steps and action
blocks thatuse external action blocks, butyou will notbe able to successfullyinstall that
code until the external action blocks arecompleted and installed.
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Locating External Action Block Interface Routines

The external action blockinterfaceroutine generated by CA Gen is located inthe
source-code component subdirectory associated with the model being implemented.
The filecontaining external action block codeis named usingthe action blocksource
member name.

Ifyou select Delete Source After Installonthe Generation Defaults panel,all source
codeis deleted except the external action blockinterfaceroutines.

Itis recommended thatyou move or copy the external action blockinterfaceroutine to
another directory on your workstation when you add logictoit. (You may want to
create a subdirectory under the EXTRN directory for this purpose.) This will eliminate
the possibility of overwriting your completed external action block source code by
generating the EAB interface routine again.

Determine Input and Output Requirements for External Action Blocks

Determine the data the action block will receivefromthe CA Gen generated application,
the data that must be returned to the CA Gen generated application,andthe
procedures that will berequired to implement the external action block.

CA Gen uses the views defined inthe external action block to generate the interface
routine. The import and export views shown inthe interfaceroutine are supplied by the
CA Gen procedure step or action block that uses the external action block. The import
views define the data that is passed fromthe CA Gen generated application to the
interface routine. The export views define the data returned to the CA Gen generated
application fromthe interfaceroutine.

Decimal Precision Attributes

Import and Export views in External Action Blocks may contain any of the supported
attributes by CA Gen. This sectionis intended to give you a better understandingfor
handlingviews that contain attributes of type decimal precision.

The data structure for an attribute thatis implemented with decimal precisionisa DPrec
arraywhose sizeis the length of the attribute plus three (for the sign, decimal point,and
null terminator). A DPrec is a typedef of char.For example, an attribute thatis defined
as a number of 18 digits will beimplemented as DPrec[21].

The number represented withinthe DPrec array may consistof the following depending
on the definition of the attribute it implements:
B Aminussign

m  Zero or more decimal digits with a decimal point, one or more decimal digits
without a decimal point
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m A decimal point

m  Oneor more decimal digits

® A null terminator

For the import view, a decimal precision attribute may be its simplestformor may
containa plus signand/or leadingand trailing zeros.

For the export view, all decimal precision attributes mustadhere to the followingrules:

m  The character representation of the number placedinthe DPrec array maycontain
a fewer number of digits than that defined for the attribute. However, it must not
contain more digits to the left or right of the decimal than that defined for the
attribute.

m  The DPrec array must be null terminated.

m  Ifnumber of digits to the right of the decimal equals the total number of digits, the
resulting string mustnot containa leading zero prior to the decimal point.

Creating External Action Logic

To implement an external action block,you may prefer to add a call toan existing
subroutinerather than includingthesubroutinelogicitself. Either method is acceptable.

You can complete an external action block two ways:

m  Code itcompletely by hand

m  Add logictoa CA Gen generated interface routine

You should usethe CA Gen generated interfaceroutine because much of the work is
already done for you inaformat thatis acceptableto CA Gen.

Interface-routine logic can be written inanylanguage. This languagedoes not have to
be the same as that generated by CA Gen. Ifthis

interface-routine is used by a mainframe application,itmustbe written inalanguage
that follows LE linkage conventions.

However, the interface routine logic mustfollow specific requirements. The CA Gen
generated load module passes the following parameters to the EAB interfaceroutine.
They are passedinthe order indicated inthe followingtable.

For C Without High For C With High Performance For Java
Performance View View Passing

Passing

IEF-RUNTIME-PARM1 IEF-RUNTIME-PARM1 in_runtime_parml
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For C Without High For C With High Performance For Java
Performance View View Passing

Passing

IEF-RUNTIME-PARM2 IEF-RUNTIME-PARM?2 in_runtime_parm?2

w_ia (import view C) PSMGR-EAB-DATA (null array) in_globdata

w_oa (exportview C) w_ia (importview C) import_view
PSMGR-EAB-DATA (null w_oa (exportview C) export_view
array)

IEF-RUNTIME-PARM1 and IEF-RUNTIME-PARM2 are the firsttwo parameters passed
from the CA Gen generated load modules. These parameters must be coded on the
entry statement of the interface routine and must always be passedin this order to any
subordinateroutines that are called.

For the Clanguage, the position of the import and export views (w_ia and w_oa)
depends on whether High Performance View Passingis used (seethe previous table that
describes the order in which parameters are passed from load modul es to EABs). By
default, High Performance View Passingisset ON.

Note: For more information about High Performance View Passing, seethe Host
Encyclopedia Construction User Guide or the Toolset Online Help.

For component development, High Performance View Passingmustbe set ON for both
the component and the consuming model.

PSMGR-EAB-DATA isanarraysetto zeroes (Null array). For target system
implementation, this arrayis passed butnot used. (The arrayis used for IMS and CICS
applications on the mainframe.) For more information about the use of this array, see
Host Encyclopedia Construction User Guide.

Modify the stub usingany editor that cansavefiles inthe appropriatecharacter set
format. The modified stub cannot containany control codes or header information
unique to the editor.

Note: After you add logic to an external action blockinterfaceroutine, remember to
move or copy itto another directory. This ensures that changes are not overwritten if
you generate the action blockagain.
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Compiling, Binding, and Storing an External Action Block

There are four steps to followin creatingan external action block:
m  Precompilethe external action block (depending on the DBMS).
m  Compile the external action block.

m  Bindthe external action block (depending on the DBMS).

m  Add the external action blockto the External Library.
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In addition, there are usually subroutines called by the external action block. These four
steps alsoapplytothese subroutines.

The following figureillustrates thesesteps. Note that all of these activities, with the
exception of generating the external action blockinterfaceroutine, are performed
outside of CA Gen. After these steps are completed, you canreturn to CA Gen and install
the load module that uses the external action block.
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Precompile the External Action Block

There are certain conditions where a precompile step may be necessary. For example, if
your external action block contains SQLstatements usedto access your DBMS, you may
need to precompileit.

Compile the External Action Block

Compile the external action blockinterfaceroutines to create objectfiles (.obj) or class
files (.class). The object files mustbe added to a special library as described later in this
section. For more information about usage of the compiler, see the compiler
documentation.

Bind the External Action Block

This step is associated with precompilesteps andis only necessaryif your external
actionblockinterfaceroutine accesses a DBMS that requires a bind.

The precompiler creates a bind filewith an extension of .BND. Bind this module to the
databaseusingthe SQLBIND command.

Add the External Action Block to the External Library File

When you installa CAGen load module that uses external action blocks, the installation
process requires an external libraryfile. This fil e contains all compiled external action
blocks and all subroutines called by them.

You must create the external library filein the extrn directory for UNIX and Linux. The
directoryinwhich the external libraryfileresides is located in the same directory level in
which CA Gen models are stored.

For UNIX and Linux, the library file mustbe named with the extension .a for C
applications. You create the libraryfile outside of the CA Gen with the ar command. For
more information aboutthe ar command and usage, see the UNIX and Linux compiler
documentation.

Ifthe external libraryfileresides in a different location other than the extrn directory,
use the Build Tool token LOC.EXTERNAL_LIB to point to the location of that library.

When you installanapplication fromthe Build Tool and set the LOC.EXTERNAL_LIB
token, the Build Tool uses the external libraryfile pointed to by that token.
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The Build Tool adds optional levels to external library management. Traditionally, a
singleexternal libraryisreferenced at the model level. Models referencing external
objects to perform differingtasks may causea conflict. The CA Gen Build Tool will
additionally referencean external libraryin the EXTRN subdirectory subordinateto the
generated code directory so that model-specific objects are managed better.

You canalso process external action blocks for remote installations. For more
information, see the Windows Implementation Toolset User Guide, the UNIX and Linux
Implementation Toolset User Guide, the NonStop Implementation Toolset User Guide, or
the z/0S Implementation Toolset User Guide.

The result of External Action Block development and installation processisa compiled,
executable action blockthat resides inthe appropriateaction blocklibrary. The location
canbe determined by listingthe library's contents.

When related to your application, however, the activities involving external action
blocks concludewithin CA Gen. When you finishinstallingall therequired external
actionblocks,youcaninstallthe load modulethat uses the external action block.

Ifthe load modulethat uses the external action blockinstalls successfully, you are ready
to test the load module.

For more information abouttesting a load module, see the chapter “Application Testing
(see page 71).”
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Chapter 5: Generating Local and Remote
Applications

This section contains the followingtopics:

Local Applications (see page 55)

Remote Files (seepage 55)

Prerequisites (see page 57)

Creating an Executable Application (see page 60)

Results of Generating Local and Remote Applications (seepage 68)

Local Applications

Generation is the activity thatcreates sourcecode. A local applicationisonethatis
installed and executes inthe same environment in which you generated the source
code.

Remote Files

A remote fileis created on one system, andinstalled and executed on another. There
are four types of remote files. Each of the files contains a differenttype of information
necessary for the application. They are described in the followingtable:

Type Number Description of Contents
Load Module One or more per Applicationsourcecodefor asingleload
application module.
Database Usually oneper DDL for anapplication database. For
application remote installation, allload modules for a
CA Gen application usually sharea common
database.
Rl Triggers One per application Referential Integrity trigger modules foran

application. These routines implement
referential integrity for the entire

application.
Operations One or more per Publicactionblocks for a single operations
Libraries application library
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Remote Files

A complete CA Gen generated application contains a databaseremote file, a Referential
Integrity module remote file,and one or more Load Module remote files.

The remote process generates the Load Module and Referential Integrity remote files.
The remote filethat becomes the application databaseis generated separately. For

more information aboutbuildinga database, see the chapter “Buildinga Database.”

The followingdiagramshows a general overview of the generation process:
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Prerequisites

Several activities mustoccur before you cansuccessfully generate sourcecode for a
local application or for remote files. These activities include:

Complete Diagrams

Completing appropriatediagrams

Transformingthe Data Model Diagram (DMD)

Specifying environment parameters for the business systems
Packagingload modules

Selecting Generation options

Creating Referential Integrity (RI) trigger modules

The local encyclopedia, a workstation repository thatstores models and subsets thatare
not checked into the ClientServer or Host Encyclopedia, is the main source of
information for generation. Generation uses information from the diagrams created
during Analysis and Design.

Before you can generate sourcecode successfully, thediagrams for the partof the
model you aregenerating must be complete and pass construction-level Consistency
Check. These diagrams includethe following:

Data Model Diagram (DMD)
Dialog Flow Diagram (DFD)
Action Diagram (AD)
Technical Design (TD)

Screen or Window Designs (depending on the application)

CA Gen provides several ways to verify consistency:

The Analysis and Design Toolsets include a Consistency Check option that you can
use to check a model.

The Construction Toolset lets you check consistency before you generate each
component. This is done using Generation Defaults.
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Transform Data Model

Before you can generate sourcecode, you must firsttransformthe DMD into a TD using
the Design Toolset. The transformation process creates the data structure objects.
These data structure objects are then used by CA Gen to generate databasedefinitions
thatincludethe DDL statements necessaryto allocateand constructdatabaseobjects.
This informationis stored inthe local encyclopedia on your workstation.

Transformation does not build the actual database. This is doneduringthe database
generation process. For more information abouttransformation, see Toolset Help.

CA Gen lets you generate the source code for anapplication beforeyou build the
databasethat the application references.You cannot, however, test your application
until you build the database. For more information aboutbuildinga database, seethe
chapter “Buildinga Database (see page 15).”

Specify Environment Parameters

Before you generate an application, you must specifyits target environment. You can
specify the environment parameters usingthe Environment Tool.

Follow these steps:

1. Select Construction.

2. Select Environment.

3. Select your target business environment.

4, Select Detail.

5. Select Properties.

Environment parameters belong to a business system. Different business systems within
the same model can have different environment parameters. The parameters you set on
the environment window areuploadedto the encyclopediaandaresaved as properties
of the business system.

The parameters you will setincludethe operating system, DBMS type, language, TP
Monitor, Profile Manager, and screen type. You also havethe optionto clear the screen
default, restart the application, enforce data modeling constraints, extend attribute
support, optimize import view initialization, and select various MVS parameters.

Note: You specify the environment parameters for a clientserver applicationinthe
ClientEnvironment and Server Environment usingthe Packaging Tool. For more
information, see Toolset Help.
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You canalsospecify environmentinformation inthe Generation Defaults window using
the Generation Tool. The basic differenceis thatthe environment parameters usingthe
Environment Tool (for character-based or GUl applications) and the environment
parameters usingthe Packagingoption (for client/server applications) are meant to
indicatethe configuration where the application willrunin production. The Generation
Defaults window lets you override those selections for your workstation.

The Generation Defaults dialogalso presents generation and installation options that
are used to control generation activities. For more information about generation and
installation options, see Creating an Executable Application (see page 60).

There are two situations in which you would want to set parameters again on the
Generation Defaults window:

m  For purposes of testing, you may temporarily override the environment windows
andreset the parameters. The Generation Defaults window lets you do this. For
more information, see Specify Generation Default Parameters.

m Ifyou aregenerating Rl trigger modules or DDL, both of which are
model-level objects not associated with any one-business system, you must set the
parameters on the Generation Defaults window.

Packade Load Modules

Before you generate an application, you mustpackage the load modules. For
information about packaging, see the chapter “Packaging(see page 27).”

Specify Generation Default Parameters

You shouldreviewthe Generation Default parameters before you generate or installan
application.Some of the generation parameters can override the environment
parameters.

The parameters you set on the environment parameters windows (in Environment and
Packaging) can be checked into the encyclopedia and saved as properties of the
business system. Generation defaults are not tied to a specific businesssystemor

model. They are tied to your workstationand retained from sessiontosession by CA
Gen.

For this reason, when you upload and download work to and from the encyclopedia,
whether from the samemodel or another, the defaults you lastused stayin effect. Itis,
therefore, important that you check these options before generating.

For more information aboutgeneration parameters, see Creating an Executable
Application (see page 60).
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Create Referential Integrity Trigger Modules

All Rl trigger modules must be generated andinstalled beforean applicationcanbe
installed. Failuretodo socanresultin unresolved references when linkingload
modules.

RI triggers are automatically generated if they do not existfor the generated actions.
Optionally,you canselectRI triggers as one of the components to generate orinstall
with the Code, Selected action.

Note: Rl trigger modules are necessary for your application towork properly.RI trigger
generation adds the source member names for the trigger modules to the model. The
names are required for generating action blocks thatcall theRI trigger modules.

When generating Rl triggers to create a remote fileto be installed on MVS, the option
Process modules marked for Compatibility mustbe selected if the Rl triggers are to be
used by modules marked for Compatibility. For more information about Process
modules marked for Compatibility option, see Process modules marked for
Compatibility (see page 64).

Creating an Executable Application

Generating andinstallingload modules is the process that creates an executable
application.The application can then be tested. The followingsections providethe
information necessary to create the executable application.

Set the Date and Time

Before generating andinstallingan application, you must verify that the time and date
are correctfor your workstation.

60 Workstation Construction User Guide



Creating an Executable Application

Select z/0S Screen Generator Options

The Enhanced Screen Generator is the default for all block mode applicationswhen z/0S
is the target platform. The Enhanced Screen Generator is not availablefor other target
platforms.

You canusethe previous version of the screen generator by setting the environment
variable TIMAPGEN to 1. You cansetitinacommand file,a shell script,or a batchfile
that starts CA Gen. For more information aboutsetting environment variables, seethe
operating system documentation.

When the TIMAPGEN variableis definedinthe same sessionthatstarts CA Gen, the
definitionis localtothat sessionandallits child sessions. The definitionis notlocal to
other sessionsonthe system. Itis possibleto have more than one version of CA Gen,
each with a different environment variable.

Select Generation Default Parameters

Before selecting parameters, confirm the generation defaults lastsaved, for the
followingreasons:

m  Some parameters canbe set only usingthe Generation Tool.

m  The specifications for the operating system, DBMS, language, and TP monitor can
be overridden for a load module. Unless overridden, these specifications comefrom
the environment parameters for the business system.

m  The specifications for the operating system, DBMS, language, and TP monitor used
for the generation and installation of Referential Integrity trigger modules or DDL
canbe set only from the Generation Defaults window.

Assumingyou specify parameters on the Environment Parameters window, the only
required selection for the generation andinstallation of aload module is the type of
installation. Optionally, for a load module, you may want to override the operating
system, DBMS, language,and TP monitor. Selecting an operating system determines
what choices areavailablefor the other three options.

Accessing the Generation Defaults Window

Follow these steps:

1. Select abusiness system.
2. Select Construction.

3. Select Generation.

4. Select Options.

5. Select Generation Defaults.
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Setting Options for Local and Remote Applications
You canapplyseveral options to the generation or installation of a load module. These
options are as follow:
m  Override Business System Target Environment Parameters with above defaults

Specifies a different operating system, DBMS, language, or TP monitor than the
ones set for environment parameters

m  Run Consistency Check for each item generated
Ensures consistency of the component you are generating.
m  Generate sourcecode with trace (GEN ALL)
'Step through' your action diagrams during execution of the application
m  Delete generated source after remote install
Provides more storagespaceon a physical disk after you install your application
m  Process modules marked for Compatibility

Generates and/or builds non-DLL load modules migrated from releases of CA Gen
before Release 7

Downstream Effects

Selecting the Delete Generated Source After Remote Install option mayindirectly cause
the installation of load modules to fail. When more than one load module uses the same
common action block, the firstload moduleinstalled containstheactual code. After this
firstmodule is formatted into a remote file, the sourcecode is deleted from the code
generation platform and all other remote files contain only the reference to this action
block.

The remaining Generation options applyto databasegeneration (for more information,
see the chapter “Buildinga Database (see page 15)”) and not directly to load module
generation and installation, and thus, arenot listed in the following sections.

Override Business System Tardet Environment using Above Defaults

Selecting this option means that the values in the drop-down listdisplayed on this
window, for the operating system, DBMS type, sourcelanguage, and TP monitor are
used instead of the values stored as Environment parameters for this business system.

Unless you are certain that the environment parameter values for each business system
are what you want, select this option.

Note: When you selectthe override option, you override the business system
environment parameters previously setin Environment for character-based (block
mode) and GUI applications.Youalsooverridethe clientand server environment
parameters previously setin Packagingfor client/server applications.
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Run Consistency Check for Each Item Generated

This option verifies that each item generated is consistentbefore generation occurs. If
the objects or model is not consistent, CA Gen specifies eachinconsistency and indicates
the level of severity (error or warning).

If you do not select this option, CA Gen does no checking before generation or
installation.

Generate Source Code with Trace (Gen All)

Downstream Effects

Trace supportallows DiagramTesting. It tells CA Gen to generate additional source
code, which allows you to 'step through' the execution of the procedure-action
diagrams, for your application, after you generate andinstall thesourcecode. Ifyou
intend to test a load module or its components with the trace option, you must
generate trace supportat the time you generate the load module.

Note that this option has no effect ifthe Generation actionis Code, Selected. During
selectivegeneration, the TRCE (trace) column lets you include Trace code onlyin the
load module components you designate.

When you do not choose this option, you canstill testyour application, butyou cannot
view the underlyinglogic.The defaultchoiceis to not generate tracecode.

The special codeincluded to allowtracesignificantly increases thelength of each
remote file.|f spaceis a potential problem on either the code generation platformor on
your target system, consider addingtraceselectivelyrather than globally.

Delete Generated Source After Remote Install

This option automatically deletes the generated sourcecode after remote installation.
The purposeis to provideadditional disk space for other CA Gen models and other
applications. The default choiceis notto delete the source. If you selectthis option, you
must regenerate the sourcecode for a load module before you canreinstall theload
module.

Note: When you aregenerating andinstalling multipleload modules, the source code is
deleted after each compile, or atleastafter each install. |f youare concerned about
runningout of spaceduringgeneration, consider generating andinstallingload modules
one atatime.
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Process Modules Marked for Compatibility

This option applies to MVS applications, which have components that either explicitly or
by default areconfigured with their Dynamically Link packaging property set to
Compatibility. Compatibilityis intended to be used by applicationsthat make use of one
or more dynamically called modules that for some reason must resideina non-DLL
module.

Typically thecomponents marked for Compatibility include:

m  Routines that were builtfor dynamic linkingusinga release of CA Gen before
Release 7

m  External Action Blocks (EABs) that containa dynamic programcall toa non-Gen
routine that resides ina non-DLL module

m  Routines that are the target of a dynamic program call thatis initiated froma
routine that resides ina non-DLL module

Use the Process modules marked for Compatibility optionto generate andinstall
modules marked for Compatibility. Ifthe option is not set, the processing of
components marked for Compatibility will be bypassed. Selecting the Process modules
marked for Compatibility option causes all Action Blocks statically called by a module
marked for Compatibility to be compiled

twice-once usingthe compiler option NODLL and again usingthe compiler option DLL.

The resultof the NODLL compileis linked into the Compatibility module. The resultof
the DLL compileis providedsothatitcanbelinkedinto anyDLL applicationsthat
statically calltheseaction blocks. If the action blocks are External Action Blocks, they
must be compiled usingthe appropriate compiler options and made availableto be
included inthe install of the final load module.

Selecting the Process modules marked for Compatibility option when generating and
installing Rl triggers causes the Rl trigger modules to be generated and precompiled
once but compiled twiceina similar way to Action Blocks.

Separate libraries areprovided in the target environment to hold the separate NCAL
modules resulting fromthe two compilesteps.

Select a Generation Action

You can either choose to have CA Gen automatically createall thecomponents foryou
or you can choosethe components to create.

The firsttime you installtheapplication, we recommend the Code All and Installaction
that generates and installsall code. This action provides the quickestway to accomplish
the installation.
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Generating the Complete Application

If you chooseto have CA Gen automatically createall of the components, you can
either:

m  Generate the sourcecode for all components of the application, butnotinstall the
code

m  Generate andinstall thesourcecode for all components of the application

Note that the remote installation process actually creates the remote files.|fyou
generate a complete application, the generation action Code, All and Install creates one
remote file, for all Referential Integrity trigger modules, and one remote filefor each
load module inyour application.

A complete applicationalso hasa databaseremote filethat is created separately. For
more information aboutbuildinga database, see the chapter “Buildinga Database (see
page 15).”

Generating Selected Components

Ifyou chooseto selectthe components yourself, firstopen one of the code optionsin
the Generation Tool. For more information, see Toolset Help. After your choices are
complete, selectthe Code, Selected action.

The Code, Selected actionis inactive (or dimmed) until you open Online Code, Batch
Code, Window Code, Cooperative Code, Proxy Code, Component Code, or DDL.

Note: Ensure that you generate the Rl triggers once by selectingindividual components
when you generate or regenerate anapplication (the Code, Selected action).

Operations Library Considerations

You must generate and build anapplication with one or more operations librariesina
specific sequence.

If the application hasoperations consisting of common action blocks, you must generate
and build the operations library you generated and build the load modules that
reference it.

Ifthe applicationreferences anoperations library thatis builtfromanother model, you
must build and specify the operations libraryin the Build Tool before you generate and
build the load modules that reference it. The Build Tool profileentry setis OPT.CBDLIST
located under Options. For more information about setting tokens, see the Build Tool
User Guide.
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Installing Code Generated with Other CA Gen Tools

You canalsoinstall sourcecodethat you generated from CA Gen Toolsets other than
Construction. The generation action Install All Changes accomplishes this. This actionis
activeonlyif you generate code from a Toolset other than Construction.

Verify Completion

You canverify the completion statuses of the generation andinstallation processes.
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Status of Generation

You canverify completion of the generation process by viewingthe messages that
appearinthe Generation Status window. The window displays columns of information
about the generation process.They are as follows:

m  Lines
Displaysthe number of lines of sourcecode generated per component.
m  Status
Displaysthestatus of the component being generated:
m Inprogress
m  Completed
m Failed
= Type
Displaysthetype of component being generated. For example:
m Transaction Controller (Dialog/Window/Server/Batch Manager)
m Install Deck
m  Procedure Step
m  Action Block
m Triggers (Referential Integrity modules)
m Screen
m  Name
Displaysthe name of the component.
The Status column on the Generation Status window indicates theload module
components that complete or fail generation.The word failed appears ifa component

does not generate successfully. The Number Failed indicator shows how many
components failed.

The Show command allows you to displaytheerror filefor a failed component. The
error filecontains themessage or messages that explain whythe component failed. The
extension of the error fileis .ERR. The filename is the name you previously specifiedin
packaging or CASCADE for Rl trigger modules.

Various messages may displayifa component fails generation. If you perform a
construction-level Consistency Check on your model and remove all errors before
generation, the following conditionswill notoccur.

Entity (entity type name) not implementedin TD

The named entity type does not existas a table inthe TD. Review the DMD and TD
for the missingentity type.
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Relationship (relationship name) not implemented in TD

The named relationship does not existas a linkage on the TD. Review the DMD and
TD for the missingrelationship.

No linkage: Relationship (relationship name)

This is similarto the message Relationship notimplemented inTD, butindicates a
more serious failuresuch as a corrupted model or possiblyaninternal CAGen error.

Function (function name) not available in target SQL environment

You have used a CA Gen supplied function thatis notallowed in the target database
management system. Review the table of CA Gen supplied functions in Action
Diagrammingto identify which functions areallowed in which database
management systems.

One of the inner nested repeating groups has a cardinality greater than the number of
times it is placed on the screen

This message indicates thatthe cardinality ofaninner nested repeating group must
be the same as the number of times itis placed on the screen.

Failing current screen generation because no fields have been placed on this screen.
Complete specification of this screen and retry generation.

Screens require the placement of one or more fields to be generated.

Results of Generating Local and Remote Applications

The followingsections lists thesubdirectories and files thataregenerated by CA Gen for
character-based (block mode) applicationsand GUI applications (including GUI
stand-aloneand GUI clients) during application generation.

Subdirectories and Generated Files

CA Gen automatically creates subdirectories for the generated code. These
subdirectories aresubordinateto the directorycreated to hold the model. For
generated sourcecode, CA Gen creates a subdirectory named C, C#, Java, or COBOL. For
generated proxysourcecode, CA Gen creates a subdirectory named proxy/c, proxy/c#,
proxy/com, or proxy/java.
The different files thatare created duringgeneration areas follows:
s C

Generated Csourcecode without embedded SQL.

m C#

Generated Ctt file.
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CTL

Information used by CA Gen when creatinga remote file.
JAVA

Generated Java sourcecode.
CLASS

Java Byte code

HTML

Hypertext Markup Language
N

Java Script

CSss

Cascading Style Sheets

XML

eXtensible Markup Language
CS

Generated C# code

Config

Configurationfile

JAR

Java Archive

EAR

Enterprise Application Archive
MSI

Microsoftinstaller

VDPROI

Visual Studio .NET Setup and Deployment Project
ICM

Install deckinformation. The install deckis a set of instructions on howto installall
procedure steps, screens, and action blocks for the load module. The install deckis

inStandard Generalized Markup Language (SGML) format.
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= RMT
A remote file, which contains a concatenation of the ICM and sourcefiles.
. TXT
Status messages issued duringthe generation of remote files.
®  SQB, SQC
Generate C and COBOL sourcecode with embedded SQL statements.
s RC
Generated window and dialogdefinitions for UNIX, and Windows.
. GML
Generated onlinehelpinformation.
= H
GUI header file.Contains IDs thatare shared among the C, RC, and GML files.
m  DEF
DLL dynamic-link library specifications defaultfile.
m TGT
Build tool set-up file per module.
= CMD, BAT

Install batch commandfiles.

= MAK
Make files.
m LIB

Import library pointers to reference DLL.
= EXP

Export files for DLLs.
m  SSE

OLE object information for load modules using OLE embedding.
= CBL

Generated COBOL sourcecode without embedded SQL.
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This chapter describes the various testing tools and methods used for testing
character-based, GUI, and clientserver applications.

Diagram Testing

CA Gen gives you the ability to perform diagramtesting. After you complete
construction, you can perform end-to-end testing from data modeling to data storage
for block-mode applications under UNIX, Linux, NonStop, Windows and TSO, GUI
applications under Windows, Distributed Processing Client (DPC) applications under
UNIX, Linux, Windows, and Distributed Processing Server (DPS) applications under z/OS
CICS, UNIX, Linux, Windows, and NonStop.

You canview the logic behind your application whilestepping through the application's
execution one statement at a time. If the application does not perform as you expected,
you canimmediately identify the action diagram statement being executed. You can
then alter this statement inthe CA Gen software so that processing will performas
required.

The Distributed Processing Clientand Diagram Trace Utility providean interactive debug
facility for clients and servers generated and constructed using CA Gen. An application
developer canstep through the generated application using CAGen actiondiagrams.

Usingtrace-mode debugging, you can:

m  View the execution of a load module.

m  Stop the debugging process to examine or modify the contents of variableorloop
counters.

m  See transfers of control between statements.

The load module can be set to execute only one lineat a time, sothat the effect of
calculationsonvariables can bereviewed. This is alsotheconcept behind diagram
testing. The CA Gen software enables you to test the action diagrams thatyou build

with usingdiagramtesting. Diagramtesting does not show the execution of source
code.

For more information on application testing for a particularplatform, seethe following
documents:
m Mainframe

z/0S Implementation Toolset User Guide for or

Host Encyclopedia Construction User Guide
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m  UNIX and Linux

UNIX and Linux Implementation Toolset User Guide
= Windows

Windows Implementation Toolset User Guide
®  NonStop

NonStop Implementation Toolset User Guide
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Chapter 7: Installing Local and Remote
Applications

This section contains the followingtopics:

Install Process (see page 73)

Local Installation (see page 73)

Remote Installation (see page 73)

Prerequisites (see page 74)

Local Build Status (see page 76)

Results of Installing Local and Remote Applications (see page 77)

Install Process

Installationisthe process that converts the sourcecode into executable files (called load
modules or operations libraries). Installation involves compiling, link-editing, and
possibly bindingthesource code to a database. You specify under the Generation
Default options inthe Generation Tool whether the installationis local or remote.

Local Installation

A local installation is onein which the application executes in the same environment in
which you generated the sourcecode.

Remote Installation

When targeting remote environments, installation creates the completed remote file,
whichis moved to the remote machine.In other words,a remote installationis onein
whichthe application sourcecodeis generated on one computer andthen installed for
execution on another.

For example, a remote installation for UNIX or Linux and Oracle, although generated on
Windows, produces an applicationthataccesses Oracleand can be installed under UNIX
or Linux.

Remote installation begins usingthe same generation process as used for local
installation. The generation process creates the source code.
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Prerequisites

However, after the actual codeis generated, the installation process for remote is very
different. Remote installation creates a setof remote files thatcontainall of the
components necessaryto compileandinstall theapplicationon a target system. These
remote files must be moved to the target system and installed in anenvironment
supported by CA Gen before the application canbeused.

Note: The term remote filehas superseded the use of the term Implementation Package
(IP). There may still bereferences to IPs within some CA Gen documentation, or on
some screens. The terms aresynonymous.

Remote installation requires the presence of certain CA Gen components on the
selected target system.

The installation of a generated GUI applicationorclient,ofa client/server application on
another workstation,is also considered a type of remote installation. Unlike the type of
remote installation thatgenerates remote files and requires the presence of a remote
installation tool, remote installation for GUI applicationsand clients means transferring
(or copying) generated application executables (.EXE files), dynamic-linked libraries
(DLLs), and other required files to a directory on the target workstation.

You must generate andinstallallRI trigger modules before you install anapplication.
For more information, see the chapter “Generating Local and Remote Applications (see
page 55).”

You must also complete several additional activities to successfullyinstallan application:

Follow these steps:

1. Log on to the operatingsystem (if required)

2. Startthe Database Management System (DBMS)
3. Buildthe databasereferenced by the application

4. Complete anyexternal action blocks used by the application

Prerequisite Details

The followingsection describethe prerequisites that must be satisfied beforeyou install
anapplication.Read each requirement carefully and execute the tasks requested.
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Log On to the Operating System and Start the DBMS

Build the Database

Before installingan application, you must log on to the operating system if the operating
system requires it.

The DBMS must be running before you caninstall a database.ln most cases, youcan
startthe DBMS on your workstation yourself. For more information, see the vendor
DBMS documentation.

Before you cantest an application, you must build the databasethat the application
references. For more information aboutbuildingthe database, see the chapter “Building
a Database(see page 15).”

Resolve External Action Blocks

External action blocks definethe interface between CA Gen procedure steps or action
blocks and handwritten subroutines. You use external action blocks to access
subroutines that were created outside CA Gen. You must compileany external action
blocks outsidethe CA Gen software. This must be done before you installthe CA Gen
procedure step oraction blockthat uses the external action block. If not, you will
receive an unresolved external reference error condition.

For more information abouthow to code external action blocks for use with a CA Gen
application, seethe chapter “Using External Action Blocks (see page 43).”

Note: The installation process accesses software other than CA Gen. Errors during
installation can occur fromthese other software applications,such as compilers, or from
the operating system itself.
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Local Build Status

CA Gen summons the Build Tool as a separatesessiontohandlethe installation ofan
application.The Build Tool serves several purposes:

m  Reports on the status of the installation
m  Lets you test the application

m  Lets you review a text filethat summarizes the results of the build

The way to invoke the Build Tool is to installan application or database, or from the
command line, type the Build Tool executable name. There can be only one Build Tool
sessionatatime.

You canalsousethe Build Tool icon, which allows you to invoke the Build Tool manually.
By manuallyinvokingthe Build Tool,you caninstallanapplication both locally and
remotely.

The Build Tool runs independently of CA Gen, allowingyou to continue working within
applications,such as CAGen, duringbuild.You caneven exit CA Gen if you want.

The Exit button lets you closethe Build Tool window. However, until you arefinished
with your testing, you may prefer to minimizethe window rather than closeit.
Otherwise, you loseaccess to the Test option on the Build Tool window. For more
information aboutapplication testing, see the chapter “Application Testing (see
page 71).”

Build Status Messades

Various status messages canappear duringthe buildingofanapplication.A
representative listis containedinthe table Build Status Messages.

Ifthe installation fails, select the status linelisting the error. Select the Review actionto
displayalogofthe installation. The log contains information about why the error
occurred.

Note: The build process accesses software other than CA Gen. Errors during build can
occur from these other software applications, such ascompilers, or from the operating
system itself.
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Results of Installing Local and Remote Applications

The followingtablelists status messages thataregenerated by CA Gen for
character-based (block mode) applicationsand GUI applications (including GUI
stand-aloneand GUI clients) during application generation.

The following messages represent only a subset of the actual messages that may exist,
as messages can be added by usingscripts.
Waiting
The generated item is waiting for build.
Installing
The build process is installing the components of the application.
Compiling (component name)
The build process is compilingthe named component.
Binding SQL modules

The build process is binding the Structured Query Language (SQL) modules to a
database.

Linking (load module name)
The build process is linking the components for the named load module.
Installing transaction codes

The build process is installing the transaction codes thathave been defined for the
procedures inthe load module.

Complete: Ready for testing

The application has installed successfully and is ready for execution (testing).
Completed test. Ready to run.

The application has completed its execution and is ready for execution again.
Completed test with errors. Can retest.

The application failed to terminate normally, but you canselect Test to try the
execution again.

Awaiting installation: Exit test of duplicate load module
You tried to installaload modulethatis currently executing (being tested).

(End the execution of the load module that is beingtested by pressing Ctrl+Home.
CA Gen will automatically delete the duplicateload module from the Installation
Window and proceed with the build of the new load module.)

Testing

A load module s currently executing (being tested).

Chapter 7: Installing Local and Remote Applications 77



Results of Installing Local and Remote Applications

Error: Review results for details
The build process was unableto install theload module.

(Select Review to browse a listing of the errors and problems encountered during
the build.)

Error: Unable to create install command file

Either an invalid Install Control Module (ICM) file was generated or the filewas not
generated becauseof a generation failure.

Error: No trancode defined for (load module)

CA Gen cannotlocate the requested transaction codeinthe AEENV file.

Subdirectories and Built Files

CA Gen automatically creates subdirectories for the builtcode. These subdirectories are
subordinateto the directory created to hold the model. For installed sourcecode, CA
Gen creates a subdirectory named C.

The fileextensions and contents of files that arebuilt permanently (P) for assembly or
temporarily (T) as artifacts for both character-based (block mode) applicationsand GUI
(including GUI stand-aloneand GUI clientapplications) areas follows:
Note: This is a representative list, only, of the mostimportant resultantfiles.
= BND
Information used to bind the fileto a databaseand user. (P)
m  ERR
Messages resulting from a failed generation or installation. (T)
m  EXE

Executable code produced from a packaged load module. (P)

m  LNK/RSP
A listing of the object files and link libraries used in the link-edit process (a response
file).(T)

= OBJ

Object code produced by the compiler.(T)
= OUT

A logof the activities thatoccurred duringinstallation. This log, called a review file,
canbe viewed with a text editor or from the Install Monitor with the Review option.
(T)
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DLL

Object code for procedure steps and the Rl file. (P)

HLP

Object code for the GML file (online help) for UNIX and Windows. (P)
DEF

DLL dynamic-link library specifications defaultfile. (T)

CTL

Information used by CA Gen when creatinga remote file.(T)
MAK

Make files. (T)

PRJ

Helps to compileproject file- Windows and HP (T)

SST

OLE object data for Windows only (P)

RES

Compile RC files (T)

REG

Registration for Windows (P)
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Chapter 8: Cleaning Up After Construction

This section contains the following topics:

Cleanup Process (see page 81)
How to Clean Up (see page 81)

Cleanup Process

After all constructionand testingactivities arecompleted for a particular projecton the
workstation, the cleanup process can begin. Cleaningup involves returning your model
to the encyclopedia and removing all special files created for construction and testing of
your model on the workstation. If you generated remote files for installation on a target
system, cleaningupincludes identifyingthesefiles for transfer to your target system.

Each step of workstation generation results in some sortof output. Some of these
procedures produce output in the form of files stored on your hard drive. Other output
occurs inthe form of additions to existingfiles.

Duringgeneration, the definition of your application databaseis created. Source code is
generated for eachload moduleinyour application, as areRl trigger modules.

Ifyou installyour application on the workstation and perform testing, then your
applicationdatabaseis installed using the DBMS on your workstation. The Rl triggers
andload module code arecompiled and linked (and bound to a database,if necessary).
Entries aremade into the AEENV fileto make the new load modules accessibleto the
AEF for testing. Eachload module (both local and remote) has an Install Control Module
(ICM) file generated.

Ifyou installed your application by creating remote files for transfer to another system,
the definition of your databaseis copiedintoa remote file,asis control information
from the ICM. The components for each load module are copiedinto a remote filealong
with the ICM that defines those components. Likewise, all Rl trigger modules foran
applicationarecombinedinto a remote file.

When you have completed generation and testing of your model, you no longer need
many of the files created by generation. These files should bedeleted from your

workstation soyou canreuse the diskspace. Additionally, deleting files avoids confusion
if you work with the same model, or one with similar component names, later.

How to Clean Up

The following steps are partof the cleanup process:
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Check In Model

When you complete generation and test for a particular model or subset, you need to
check inyour model. This returns your model to the controlled environment of the
encyclopedia where itcan be accessed for further development and maintenance.

The load modules and databases generated usinga CA Gen model areindependent of
the model. The model can be checked in before testing occurs, although the model must
be checked out againifchanges arerequired as a result of testing.

Check in your model as soon as possibleafter work is completed on it. This ensures that
your changes are recorded inthe encyclopedia and allows others to access and usethe
model or subset.

When you check ina model, a read-only copy of the model remains on the workstation.
You candelete that read-only copy to conservespace, or keep itfor reference. Note

that you can generate code from a read-only model, but you cannotsave or check inany
changes.

Transfer Remote Files
When you selectremote installation, the Generate and Install processes createremote
files. These files contain all thenecessary elements to installanapplication on CA Gen

equipped target system.

There are three different types of remote files created for each application. Theseare
listedinthe followingtablealongwith a description of their contents and location.

Type Number Workstation Naming Description
Location Convention

Load Module One or more Depending on the The name of Application

per languageselected vyour load sourcecode fora
application. for your module singleload
application,inthe followed by module.

C subdirectory the file
under your model extension
directory. .RMT
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Type Number Workstation Naming Description
Location Convention
Database Usuallyone Inthe DDL The name of DDL for an
per subdirectory your database application
application. under your model followed by database. For
directory. the file target system
extension implementation,
.RMT all load modules
for a CA Gen
application
usuallysharea
common
database.
RI One per Depending on the CASCADE RI trigger source
application languageselected .RMT for an

for your
application,inthe
C subdirectory
under your model
directory.

application.
These routines
implement
referential
integrity for the
entire
application.

The remote files need to be copied or moved from their location on the workstation to
the target system for installation, further testing, and production execution.

After the load modules are copied to the target system, they can be deleted from the
workstation, alongwith all the source components used to generate them. However, if
you prefer, the sourcecomponents can be stored on the workstation so that onlythe
changed components need to be regenerated iftesting on the target system reveals

some problems.
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Chapter 9: Troubleshooting

This section contains the following topics:

Creating andInstallinga Database (see page 85)

Packaging (see page 85)
Installing External Action Blocks (see page 86)

Generating an Application (see page 86)

Testing Your Application (see page 87)

Creating and Installing a Database

Follow these steps:

1.
2.

Packaging

The steps for creating andinstallinga databaseareas follows:

Ensure that you have specified the correct operating system and database
management system (DBMS) to be used for implementation.

Ifyou arecreatinga new databaseremote filefor remote installation,do not
generate DROP statements inthe DDL. DROP statements that appearina DDL
remote filethat was not previouslyinstalled could causethe implementation to fail.

If you arecreatinga databaseremote filefor remote installation, specify notto
qualify tables and indexes with your owner ID. This is useful only when testing an
application onyour workstation.

When the DDL is generated with the owner IDincludedinthe table andindex
names, there may be difficultyinstallingthe DDL unless the ID of the userinstalling
the DDL is the same as the user ID found in the generated DDL.

If you receive a Consistency Check error message during construction that relates to
databasestructureinconsistencies, return to the Design Toolset and retransform
your Technical Design (TD). For more information aboutretransformation, see
Toolset Help.

Follow these steps:

1.

Flow definitions areindependent of packaging options, except for client/server
applications. When creatingthe DialogFlow Diagram (DLG) for a client/server
design, you do need to consider which procedures are packaged as clients and
which are packaged as servers.

An application runs mostefficiently if each load module contains procedure steps
that are likely to be used together.
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Packaginganentire applicationinto oneload moduleis desirableinsome
situations. However, itcanresultina largeload module that may be too largeto fit
inavailable memory and therefore cannot be executed.

If you want to package your applicationinto multipleload modules, each must be
accessed separately. However, you do not have to completely closeone application
to invokeanother; you can minimize one load moduleinto aniconand access
another load module. This keeps both load modules in RAM for faster access, so the
onlylimitationis theavailability of memory.

Installing External Action Blocks

Follow these steps:

1.

External action blocks areassociated with a load module inthe same manner as
other CA Gen action blocks. When generation occurs for that load module,
informationidentifyingthe action blockis includedinthe resultingload moduleor
remote file. However, the action blockinterfaceroutineis notincludedinthe
resultingload module or remote file. It should be completed and compiled outside
of CA Gen, preferably usingthe same compiler options as CA Gen .cmd and .bat
files.

Modify the interfaceroutine usingany editor that cansavefiles inthe appropriate
character-setformat. The modified interface routine cannotcontain any control
codes or header information uniqueto the editor.

Note: When creating EABs outside of CA Gen, you must take care to follow defined
namingstandards, as duplicatenames can causeerrors. EABs generated by CA Gen have

unique names.

Generating an Application

Follow these steps:

1.

Ensure that you have specified the correct operating system, programming
language, database management system (DBMS), screen format type, and
teleprocessing monitor to be used for implementation.

Generate Referential Integrity trigger modules before generating load modules.
Generating the Rl triggers adds the source member names for the trigger modules
to the model. The names arerequired when you generate action blocks thatcall the
Rl modules.
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If you select Delete Source After Installwheninstallingload modules, ensurethat
the load modules are installed in the same order in which they aregenerated.
When more than one load module uses the same common action block, the first
load module to be generated contains the actual code. After this firstmoduleis
generated, the sourcecode is deleted and all other load modules contain only the
reference to this action block. Ifthe load modules areinstalledinan order different
from the order in which they were created, a load module that references the
actionblock may be installed before the load module that actually contains the
action block.Inthat case, the installation willfail.

If your application uses external action blocks and you areinstallinglocally, compile
all of them before installingthe load modules, which reference them. The external
action blocks arecompiled outside of the CA Gen.

Ifyour application uses external action blocks and you areinstalling remotely, note
that external action block code is notincluded in the remote module. It must be
located and moved to your target system separately. You must compileall external
action blocks used by your application before installingtheload modules that
reference them. The external action blocks arecompiled outside of CA Gen. They
must then be moved to the location defined for them inyour Target Configuration
sothat your application canfind them.

Testing Your Application

Follow these steps:

1.

The DiagramTrace Utilityis usableonlyifyougenerated load modules with trace
support. The resultingload modules contain all theadditional logicnecessary to
allowthe special tracefunctions to occur.

You cangenerate trace for a singleprocedure step, anentire load module, or your
complete application.

The resultingload modules aremuch larger than they would be without trace. If
spaceis a problem, consider generating trace selectively. Duringload module
generation, you can generate the tracecode only for the elements you want to test.

To usethe tracefunctions duringtest, you must enablethem before you access the
AEF.

When you areinstructed to press End while on a trace screen, be sureto use the
end key assigned to your testing environment, not the one assigned to the
application being tested.

If you generated the entire load module or application with trace, you canelect to turn
trace off usingthe TRACE OFF command.
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Appendix A: Load Module Structure

This appendix describes the load module structure for character-based and GUI
applicationsand other load module components.

Load Structure

CA Gen software does not require you to understand load module structure to generate
andinstall application systems. However, an understanding of the structure of load
modules is animportantaid to performance tuning and in the investigation of runtime
error messages.

The roadto creatingaload module that is ready for execution in a specific environment
canbe described as havingfour stages:

1. Creating Procedure Steps and Action Blocks usingthe Action Diagramming Tool.

2. Creating Load Module Packagingdefinitions usingthe Packaging Tool.

3. Creating Load Module sourcecode usingthe Generation Tool.

4. Creating Load Module object code usingeither the Generation Tool or one of the

Remote Implementation Toolsets.

Inthe firststage, you implement the business rules of your organization with action
statements.

Inthe second stage, you build a listthatdefines how you group procedure steps and
action blocks into programs. This is influenced by the characteristics of the target
operating system. Some systems are more effective with fewer butlargerload modules
while other environments are more effective with more but smaller load modules.
Inthe third stage, sourcecode is generated whichintegrates:

m  Procedure steps andaction blocks

m  Any CA Gen supplied special functions used by the action blocks

m  External action blocks

m  Provisionsforinterfacingwith a teleprocessing monitor
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Special Load Module Functions

Inthe fourth stage, monitor-specific constructs areincluded within the load module
when itis installed.nthe MVS environment, CA Gen supplied user exits in object form
are link-edited into DLLS that are invoked during execution. In other environments,
these user exits arelinked to the load module during execution.

An analogy can be made between the top-down approach to programming and the
usage of procedure steps and action blocks. In a top-down structured program, all code
is contained within paragraphs. Control does not simply flow from the top of the
program to the bottom, and there are no explicitGO TO commands. One main
paragraph placed atthe beginningof the procedural section controls the flow within the
program by calling paragraphs. Each paragraph returns to the main paragraph upon
completion. A CA Gen procedure step performs the function of the main control
paragraph byissuing USE statements that invoke specific action blocks.

The term load module means the same thinginthe IBM mainframeenvironment as it
does to CA Gen. Other operating systems have their own terms for machine readable
code that can be executed. Some of them include:

m  Windows-executablefile (.EXE)
m  Java-Archive (JAR) file

m  UNIX, Linux, and NonStop executable

Special Load Module Functions

CA Gen supplies morethan 50 sophisticated algorithms thatcan be included as special
functionsinactiondiagrams. Theseare then subsequentlyincludedinload modules by
the code generator. You can use these functions to manipulatestrings, numbers, dates,
time, and timestamps. You can also convert data from one domainto another.

Each algorithmis described in the Toolset Help for Functions.

Load Module Components

In general, a CA Gen generated load module contains:

m  An application manager (Dialogand Screen Manager, Batch Manager, Window
Manager, or Server Manager)

m  Oneor more procedure steps from the same business systemand the action blocks
used by the procedure steps

m  Referential Integrity trigger modules

m  CA Gen provided special functions (ifused inaction blocks)
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m  CA Gen provided runtime routines,some which can be customized for your
environment.

Note: For more information, see Host Encyclopedia Construction User Guide or
Windows Implementation Toolset User Guide for Windowed Environments.

m  (Optional)User-provided external action blocks
The only component not generated by CA Gen is the external action block.
The following sections show the structure of onlineload modules for character-based

and GUI applications (including GUI stand-aloneand client) and how the components
work ina workstation environment.
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Load Module Structure for Character-Based Applications

The followingdiagramdepicts the load module structure for character-based

applications:
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Load Module Structure for GUI Applications

The following diagram depicts the load module structure for GUI applications:
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Application Manager

The Application Manager, whichis generated duringinstallation of each load module,
acts as an executive to control the flow between procedure steps, to supportterminal

input and output, and to maintain execution context. The types of application managers
are as follows:

m  DialogManagers and Screen Managers (character-based application)

m  Batch Managers (batch application)
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Dialog Manager

m  Window Managers (GUI application and the client component of the client/server
application)

m  Server Managers (server component of a client/server application)

TIRMAIN is CA Gen supplied runtime module that is the entry point forall CA Gen load
modules. TIRMAIN calls theappropriate Application Manager, which then takes over
control of the dialogflow (links and transfers) between procedure steps.

The Application Manager maintains execution context ina databasecalled the Profile
Manager. To accomplish this, the Application Manager uses information from procedure
step import and export views, screen definitions, dialog flow,and load module
packaging.

For character-based (block mode) applications, the Application Manager contains
cross-referencetables of procedure steps, exit states, and transaction codes for the
procedure steps packagedinthe load module. The procedure steps to which the load
module procedure steps link or transfer are also cross-referenced. The Application
Manager uses all of this information to select the target procedure step withinits load
module. Ifthe target procedure step is inanother load module, the informationis used
to selectthe transaction codethat invokes the load module containingthe target
procedure step. The CA Gen provided runtime routine TIRMSG is called to invoke the
other load module.

When aload moduleis executed, the Application Manager determines the procedure
step to execute and populates the import view of the procedure step from screeninput,
of data passed from another procedure step or data taken from the Profile Manager.
This allows each procedurestep to reference datainits inputview without havingto
perform the processingrequired to gather it.

Note: Window Managers do not use the names TIRMAIN and TIRMSG, but the concepts
for GUI applicationsarethe same.

The Application Manager is referred to as the Dialog Manager for character-based
(block mode) applications.

For character-based (block mode) applications with screens, a Screen Manager is
generated for every procedure step. The Screen Manager is called by the Dialog
Manager to perform functions such as input parsing, function key translation,
input/output view mapping, scrollingand Help/Prompt command processing. The
Screen Manager calls CAGen provided runtime routines to edit inputand output, and
write output buffers.
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Batch Manager

Window Manader

Server Manager

Batch processing,in this context, is a capability on IBM mainframes. This information
about Batch Managers, therefore, applies primarily toan environment that supports
batch processing. The Batch Manager can be created onlyin COBOL.

The Batch Manager is similarin function to the Dialog Manager. The Batch Manager
controls the dialog flow between procedure steps. Onlyforward transfers areallowedin
batch processes (linksarenot allowed). For more information about Batch Manager, see
Host Encyclopedia Construction User Guide.

CA Gen batch applicationsusethree special files. They are referenced inthe job control
language (JCL) by the data definition (DD) names TIRIOVF, TIRMSGF, and TIRERRF. CA
Gen accesses these special files through the CA Gen provided runtime routine TIRBTCH.

m  TIRIOVFis the data set used to pass data (views and Batch Manager control
information) from one procedure step to another on a dialogflow.

m  TIRMSGF is the Batch Manager Message File. It provides a trace of those procedure
steps executed, exit states set, exit state messages issued, and dialogflows taken.

m  TIRERRF is the Batch Manager Error Message File.In the event of a failure, error
messages and diagnosticinformation arewritten to this file. The messages and
diagnosticinformation helps you to determine the causeof the failure.

The Window Manager is similarin function to the Dialog Manager.The Window
Manager maintains an execution profilesimilarto the Dialog Manager, with two notable
differences:

m  The execution profileis maintained in memory sothere is no profiledatabase.

m  GUIl applications arenotrestartablesincethere is nostored profileto retrieve. A
GUI task can be interrupted simply by minimizingthe current window and
performing another task. You canresume by restoringthe minimized window and
continuingthe dialog.

The Window Manager can be created onlyin C language.

The Server Manager is similarinfunctionto the Dialog Manager.The Dialog Manager
sends a screen runtime message (TIRFAIL) when it encounters anerror. The Server
Manager formats and sends the error message into the data view buffer. This erroris
then passed backto the clientapplicationanddisplayedina dialog.
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Profile Manader

The Profile Manageris a CA Gen provided runtime routine that manages the Profile
database.The Profiledatabaseis a push-down, pop-up runtime stack that stores the
export views of procedure steps. Itis used to saveinformation between procedure step
executions, to support scrolling, hidden fields, links to other procedure steps,
Help/Prompt requests, and application restarts. CA Gen maintains onestack per
business system per user. Ifyou are working in three business systems, you have three
stacks.

When you transfer to a procedure step, the stackis cleared and the export view of the
procedure step that you are transferringtois the only entry on the stack. When you link
to a procedure step, existingentries remain on the stackand the export view of the
procedure step thatyou are linkingtois placed on top of the stack.

If your applicationis restartable, the capabilities of the Profile Manager let you interrupt
a CA Gen generated applicationandreturnto itwithout losingdata.You caninterrupta
CA Gen business systemto use another CA Gen business systemor to perform activities
unrelated to CA Gen generated applications.|fyourapplicationisnotrestartable, the
Profile Manager only accesses the Profile Databaseto supportscrolling, hidden fields,
links to other procedure steps, and Help/Prompt requests. For more information about
specifyingyour application as non-restartable, seethe Toolset Help.

Procedure Steps

A business system consists of procedures. Duringload module packaging, you select the
procedure steps to be packagedin eachload module from alistofall the procedure
steps defined for the business system.

Character-based (block mode) applications, GUl applications, and client/server
applicationshavenorestrictions onthe number of procedure steps that you can
packagein eachload module.

Batch applicationsrequirethatyou package only one procedure step for asingleload
module. Procedure steps for batch applicationsareactuallyjob steps inJCL.

Every procedure has a firstprocedure step. In one-step procedures, the firstprocedure
step is the only procedure step. It is shown on the Dialog Flow Diagram (DLG) as a
procedure line. In multiple-step procedures, the firstprocedure step is the procedure
step that appears immediately beneath the procedure lineon the Dialog Flow Diagram.
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Action Blocks

An executable load module contains every action block used by the procedure steps or
by other action blocks inthe load module. A single copy of the action blockis packaged
inthe load module, regardless of how many procedure steps within the load module use
it.

CA Gen supports the use of common action blocks. This means that anyaction block
defined in a model can be used by any other action block or diagram in that model. This
applies even ifthe action blockis notscoped within a business systemthat uses the
actionblock, if both action blocks aregenerated for the same target environment.

Referential Integrity Trigger Modules

User-Provided

Referential Integrity trigger modules are CA Gen generated andimplement the cascade
delete logic necessary to enforce data modeling constraints specified in the Data Model.
The Referential Integrity triggers are model-level objects. They aretied to the Data
Model and the resultantdatabase, not a specific businesssystem. When you display
codeinthe Generation Tool, the Rl triggers appear on the top line,above the first
business system. (The modules are called triggers becausea delete cantrigger the
deletion of something else, which can trigger the deletion of something else, and soon.)

RITAggsr Moduls -

o De ktbi Stk et De ktbi
Application Trarsactby dekksanden - Coitnl
Pragam 4—— | Brzs DNoor- -+ Catabais
stahts .

External Action Blocks

An external action blockis defined usingthe Action Diagramming Tool. For more
information aboutdefining an external action block usingthe Action Diagramming Tool,
see the Action Diagramming User Guide.

An external action block requires justthree components:

®  |mport Views

m  Export Views
m  The designationthatitis external
An external action block contains no action statements of its own. The EXTERNAL

designation tells CA Gen that a non-CA Gen generated programis used to obtainthe
data for the external action blocks exportviews.
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Appendix B: Retrieving SQLCA Data

This section contains the following topics:

Process Continuation During Database Exception (see page 99)
External Action Blocks (see page 99)

Process Continuation During Database Exception

CA Gen provides two action diagrammingstatements, WHEN DATABASE DEADLOCK OR
TIMEOUT and WHEN DATABASE ERROR, thatallowyourapplicationto continue
processing when a deadlock, timeout, or other databaseexception occurs. If your
application uses either of these databaseexception-handling statements, it must
provideits own logictoroll backanyprevious updates and to ensure data integrity if
processing continues.

For more information aboutusing these statements in MVS applications, seethe Host
Encyclopedia Construction User Guide.

Important! The WHEN DATABASE DEADLOCK OR TIMEOUT statement will be
inoperativefor applications running under IMS on z/0S, because IMS automatically
cancels androllsbackanytransactionthatencounters this type of error, without
returning control to the application program.

External Action Blocks

CA Gen also provides source code for external action blocks (EABs) that allow
applicationstoretrieve the SQLCODE and other data from the SQLCA after one of these
WHEN DATABASE statements executes. Because the SQLCA data for each DBMS
supported by CA Gen is different, a separatesource member is provided for each DBMS.
This sourcecode is locatedin your CA Gen directory.Since each member functions as an
external action block, you must define and packagethe external action blocks inyour
application model.

Using External Action Blocks

To usethese EABs inyour application, follow this procedure:
1. Open your model using CA Gen Toolset.

2. Select Design, Work Set List.
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3. For the DBMS you are using,add a new work set named xxx_SQLCA, where "xxx"
identifies the DBMS (Oracle, for example).

4. Add the followingattributes to this work set, inthe order shown inthe table:

Work Set (one per DBMS) Attribute Name Length Domain
DB2_UDB_SQLCA SQLCODE 8 Numeric
MESSAGE_LENGTH 8 Numeric
ERROR_MSG 256 Text, mixed case,
varyinglength
SQLWARN 11 Text, uppercase,
fixed length
SQLSTATE 5 Text, uppercase,
fixed length
DBMS_TYPE 8 Text, mixed case,
fixed length
MsSSQL_SQLCA SQLCODE 8 Numeric
MESSAGE_LENGTH 8 Numeric
ERROR_MSG 70 Text, mixed case,
fixed length
SQLWARN 8 Text, uppercase,
fixed length
SQLSTATE 5 Text, uppercase,
fixed length
DBMS_TYPE 8 Text, mixed case,
fixed length
DBMS_TYPE 8 Text, mixed case,
fixed length
ORACLE_SQLCA SQLCODE 8 Numeric
MESSAGE_LENGTH 8 Numeric
ERROR_MSG 70 Text, mixed case,
fixed length
SQLWARN 8 Text, uppercase,
fixed length
DBMS_TYPE 8 Text, mixed case,
fixed length
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Work Set (one per DBMS) Attribute Name Length Domain
ODBC_SQLCA SQLSTATE 5 Text, uppercase,
fixed length
SQLCODE 8 Numeric
ERROR_MSG 512 Text, mixed case,
fixed length
MESSAGE_LENGTH 8 Numeric
DBMS_TYPE 8 Text, mixed case,
fixed length
JDBC_SQLCA SQLSTATE 5 Text, uppercase,
fixed length
SQLCODE 8 Numeric
ERROR_MSG 512 Text, mixed case,
fixed length
MESSAGE_LENGTH 8 Numeric
DBMS_TYPE 8 Text, mixed case,
fixed length
ADONET_SQLCA SQLSTATE 5 Text, uppercase,
fixed length
SQLCODE 8 Numeric
ERROR_MSG 512 Text, mixed case,
fixed length
MESSAGE_LENGTH 8 Numeric
DBMS_TYPE 8 Text, mixed case,

fixed length

5. Select Design, Action Diagram.

6. Create anew actionblocknamed GET_xxx_SQLCA with the default action block
property settings, such that both the High Performance View Passingand Generate

Missing Flagsin Codeoptions are enabled.

7. Add anexport view to this action block containing the xxx_SQLCA work set, and all

its attributes.

Note: These must be inthe order shown inthe preceding table.

8. Add EXTERNAL as the onlystatement inthe action block (other than any notes you

want to add).

9. Open each existingactiondiagramthatneeds to retrieve the SQLCA data.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

Add a USE GET_xxx_SQLCA statement after the appropriate WHEN DATABASE
statements and match alocal or export view to the EAB's xxx_SQLCA export view.

Note: The USE statement does not have to be subordinateto the WHEN DATABASE
statement, but the EAB will not work properly unless a WHEN DATABASE statement
has actually executed first.

Select Construction, Packaging. Open a construction environment (Online, Batch, or
Cooperative) that contains anaction diagramthat USES the new EAB.

Expand aload module that USES the new EAB.
Select GET_xxx_SQLCA, Detail,Properties.
Specify the GETyyyyy source member name that corresponds to your DBMS:
m ODBC
GETODBCS
m  DB2 for Windows, UNIX, LINUX
GETDB22S
m  MS/SQL Server
GETMSSQL
m Oracle
GETORACL
m JDBC
GETIDBCS
m  ADONET
GADONETS
Save your model.
You do not need to generate the external action block stub.

Copy source member GETyyyyy from the SQLCA samples under the samples
directory beneath your CA Gen directoryto the EXTRN directory that you use for
other external action blocks.

Compile the source member and linkitintothe appropriate EXTRN.LIB for your
application.

The EAB source provided by CA Gen does not require precompilation or binding for
workstation targets.

Note: For more information about EAB, see the chapter “Using External Action
Blocks (see page 43).”

Regenerate andreinstall anyload modules thatyou modified to USE this EAB.
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Modifying External Action Block Sample Code

You can modify the EAB samplecode to exclude SQLCA data that you do not need, to
return additional data, or to extend the length of the error message. If you do this, you
must also modify the view definitions in your model to agree with your changes to the
code. If you rename the EAB source member, you must alsorename (repackage) itin
your model.

Once again, this EAB must not be called except after a WHEN DATABASE statement has
executed. The EAB uses the SAVE-SQLCA area in GLOBDATA to obtainthe SQLCA data it
returns. The generated application only saves the SQLCA in this area under the following
conditions:

m A WHEN DATABASE statement executes, in which casethe application continues
processing.

m  An exception of any kind occurs after a databasecall,and no WHEN statement for
that exception was provided, in which casethe application would terminate with a
fatal error before the EAB could be called.

The SQLCA is not saved when a logical exception statement executes, or when a
databasecall succeeds. So, GET_xxx_SQLCA cannot be used to retrieve SQLCA data
associated with WHEN SUCCESSFUL, WHEN NOT FOUND, WHEN ALREADY EXISTS, WHEN
NOT UNIQUE, or WHEN PERMITTED VALUE VIOLATION statements.

However, after a WHEN DATABASE statement has executed, the saved SQLCA for that
statement is availablefromthen on, unless replaced by the SQLCA for a subsequent
WHEN DATABASE statement. So, this EAB may be used at anytime to return the SQLCA
for the lastdatabaseexception, regardless of how many intervening databasecalls were
made sincethat WHEN DATABASE statement executed.
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