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Introduction

Welcome to the Oracle Utilities Application Framework Software Development Kit.

The Oracle Utilities Application Framework Software Development Kit is a set of utilities
designed to build applications based on Oracle Utilities Application Framework, the application
framework built by Oracle. It provides utilities for implementers to extend applications without
compromising upgradeability. This document describes the Software Development Kit.

This document is divided into the following parts:

e The User Guide describes how to use the Software Development Kit to customize
products.

e The Developer Guide presents information that aid the development process including
technical references and standards.

 The Packaging Guide describes the procedures for taking developed code and data to
the target environments.

Software Development Kit
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User Guide

Qverview

e Converted COBOL Programs

*  Development Environment

e Build Server
* Tailoring Your Oracle Utilities Application Implementation

e JUnit testing
e Technical Background

 Metadata Overview

 Development Process
e Cookbook

o Utilities
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Overview

The Oracle Utilities Application Framework Software Development Kit is a set of utilities
designed to build applications based on Oracle Utilities Application Framework, the application
framework built by Oracle. It provides utilities for base product developers and implementers to
extend OUAF applications without compromising upgradeability. This document discusses the
details of application development using Software Development Kit, including:

Software Development Kit
G61177-01

The Development Environment section describes the environment that developers work
on while using the Software Development Kit.

The Build Server section describes the procedure for setting up a build server.

The Technical Architecture section describes applications developed on framework. It
describes the framework technical architecture at a high level and then describes its
components in detail.

The Meta-data is the core component of applications built on framework. The meta-data
section describes the purpose, structure, and use of the meta-data tables.

The Development Process section contains high level, quick reference guides on
common tasks in building applications based on framework.

The Cookbook section describes the development tasks in detail. The Development
Process section contains links to specific sections in this section.

The Utilities section describes the tools provided with the Software Development Kit.
These tools include batch programs and Perl scripts developed to automate several stages
of the development process.

October 9, 2026
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Converted COBOL Programs

7

@ Important

As of Oracle Utilities Application Framework Release 4.3.0.0.0, all COBOL programs
have been converted to Java. This version of the SDK therefore does not require a
COBOL runtime or compiler. The term COBOL is still used to refer to metadata in
some places, but in those and any other case, "COBOL" in this document implicitly
means "Converted COBOL Program".

Software Development Kit
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Development Environment

«  Qverview

Components of the Software Development Kit

» Directory Structure

»  Synchronizing with the Project Repository

e Versions

*  Product Single Fixes

Overview

 The App Server is the Development Environment

» Development App Server is Local, Not Shared

* Repository for Project

The App Server is the Development Environment

The Software Development Kit development environment is built on a standard app server
install of the product being customized. Put another way, the app server is the development
environment.

Source code is written and generated within the app server directory structure and executables
are generated where the app server expects them and are therefore ready to be executed.

For example:

e Ul code is written directly where the app server looks for them.

e The jar file for the Java programs is created directly where the app server looks for it.
Development App Server is Local, Not Shared

Each developer has a development app server in his workstation for each project. This means
that a developer can code and unit test all within his workstation. This also means work-in-
progress code contained within the developer's workstation.

Repository for Project

All finished code is submitted into the project repository. As such, developers synchronize with
the project repository to get their local development environments current with the rest of the
team.

Software Development Kit
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ORACLE Chapter 4
Components of the Software Development Kit

The project repository is also set up as a development environment. When developers
synchronize with the project repository, they get a development environment including
configuration necessary for that project.

Components of the Software Development Kit

The following diagram illustrates the development environment.

@® Note

Please see the installation guide for instructions on how to set up the Software
Development Kit and its components.

(]

Deve]opm_ent Sync / Submit Code Sour_ce
Workstation Repository

Development
Database

——
—
—
—
et

Development Environment

Source Repository
Development Workstation

Development
Client Development Application Server

Oracle Utilities Software Development Kit

B [Ba

Java Software Development Kit
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ORACLE Chapter 4
Directory Structure

Development Client

*  Project Development Database

»  Project Repository

»  Development Workstation

Project Development Database

Each project has a development database. This is a regular database install of the product that
is being customized. System data for customizations are stored in this database. Development
processes like code generation connect to this database. In addition, development app servers
in development workstations connect to this database.

Project Repository

The project repository serves the following purposes:

e ltis the central storage for all completed unit-tested code.
e |t provides the environment from which to build the latest state of the project.

e It provides the latest state of the project dev app server from which all developers can
synchronize with.

e ltis the source for CM Packaging.
To support these purposes:

e It must be accessible to all developers.

e Itis set up as a development client, like a development workstation (see Development
Workstation below).

Development Workstation

Developers write, generate, compile, and test code on development workstations. A
development client is installed for each project that the developer works on.

The main components of a development client are the following:

« Project Dev App Server. Code is developed on, and executables built into, the project
dev app server.

- Software Development Kit Client. This is the primary development tool of the Software
Development Kit.

- Eclipse SDK. This is the Java development tool used in the Software Development Kit.

Directory Structure

e« The App Server Directory

The App Server Directory

Software Development Kit
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Chapter 4
Directory Structure

As mentioned earlier, the app server is the development environment. Source code and
executables are therefore placed within the directory structure of the app server.

Standard App Server Directory Structure

Additional Directories for Development

Pertinent Directories in the App Server

Client Directory

Standard App Server Directory Structure

A typical application server will be installed with a directory structure such as the following:

N I B = = = B = = (3 B Y R 3

J bin

J cobol

, etc

. java

| ks

) logs

J product

. scripks

| splapp

J skruckures
) templates
. kmp

| kools

Within this structure only some of the subdirectories are of interest to a developer.

The cobol directory may still exist for some applications (for example, CCB), but that is now
obsolete as all COBOL programs have been converted to Java for edge applications running
on OUAF 4.5.0.x.

The spl app directory contains all the main application files, including the deployed custom jars
(cmj ar) and Web server files (for example, JSP, Javascript).

=l IZ) splapp
=l [Z) applications
= [ appViewer
1 config
= | data
+ ) source
= () wml
£ M
[ images
5l WEB-INF
= 21 help
+ [ ARA
# [ ENG
5l WEB-INF

Software Development Kit
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ORACLE Chapter 4
Directory Structure

= 153 rook
I batch
IChct
50 em
I cm_templates
I code
I comman
I configlab
I database
I images
I portalur
=5 report
I security
I todo
I el
I WEB-INF
I workFlaw
I xai
I xjs_templates

= ) xalapp
I WEB-INF
I billiew
= 1= mpl
I lib
= 15 standalone
I config
I lib
= ) xai
IS schemas
I =miMetalnfo

Additional Directories for Development

e Java

*  Project Configuration Information

Java

A directory structure with a base directory of java is used for Java development, as shown in
the following image.

Software Development Kit
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=l ) java
=l ) source
= em
1 cobolServices
=l I com
= |1 sphwg
=l 1 cm
+ () domain
= ) sourceqen
=1 cm
) cobalServices
=l [ com
= |1 sphwg
= I cm
+ ) domain
[ services
=l | target
=1 cm
1) cobalServices
=l I com
= |1 sphwg
= I cm
+ ) domain
[ services

Chapter 4
Directory Structure

source contains the code that the developer writes or generates that is submitted to the
repository. Under this is the com.splwg.cm.domain folder, which contains the CM Java

source code.

sourcegen contains generated code that is necessary to build the project. All files in this
structure are generated and therefore must not be modified manually in any way.

target contains the runtime files created from source and sourcegen. The content of this
directory is what is deployed as a jar file to the app server. All files in this structure are

generated and therefore must not be modified manually in any way.

The cobolServices folder contains any Converted COBOL service XML mapping files.

Project Configuration Information

Project information is stored in the SPLSDKCommon directory structure.

eclipseLaunchScripts contains the Eclipse launch scripts for various tools.

eclipseProject contains the project configuration information for Eclipse.

tools contains the tools that are required for the project.

= |1 SPLSDECommon
) eclipseLaunchscripks
) eclipseProject
) tools

Pertinent Directories in the App Server
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Chapter 4
Directory Structure

Item

Directory

Content

Java sources

Web Application

Standalone
Application

XAI Schemas
Service XML files

Eclipse Launch
Scripts

Eclipse Project

Software
Development Kit
Tools

java\source\cm\com\splwg\cm.domain

splapp\applications\root\cm
splapp\applications\root\WEB-INF\lib

splapp\standalone\\lib

splapp\xai\schemas\CM*xml
splapp\xmlMetaInfo\CM* xml

SPLSDKCommon\eclipseLaunchScripts

SPLSDKCommon\eclipseProject

SPLSDKCommon\tools

Java source code.
UI code.

CM?*jar file.
cm.jar file is
deployed here.

XAI schemas.

Service XMLs for
Java.

Eclipse launch
scripts.

Project
configuration
information for
Eclipse.

Tools required by
the Software
Development Kit.

Client Directory

The Oracle Utilities Application Framework Software Development Kit client directory contains
both the Software Development Kit itself and some project-specific information such as the

Eclipse workspace.

The location of the Software Development Kit client is stored in the environment variable

SPLSDKROOT.

= 50 ouafsdk,

= [ CCE_250 101
[# [T edipseWorkspace
I ete
® [ cCB_250_102

= ) 5ok

* The Software Development Kit Client

¢ Project Directories

The Software Development Kit Client

The Software Development Kit client is installed in SDK/ <ver si on>.

Software Development Kit
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Directory Structure

= SOk
eclipse
help
Scripks
shortcuts
kernp
Tools

The SDK folder has the following scripts at the top level:

E App.ica

[ setcommanEryv. bat

Bl setsdker bat

&) setsplerv.bat

%L splUserCptions. bat
Additionally, a copy of Eclipse is installed later into the ecl i pse directory.

@ Note

Updates are unique versions of the Software Development Kit and therefore have their
own directories.

@® Note

A separate copy of Eclipse is installed per version of the Software Development Kit
client because each version may have its own set of plug-ins and the plug-ins must be
in the plugins directory of Eclipse.

These files are not meant to be executed directly by the developer and are intended to be
executed through scripts in the shortcuts folder.

The set sdkenv. bat script specifies the OUAF SDK version and installation folder.

The set pl env. bat scriptsets up the environment variables needed to correctly run a
development environment for the application server.

@® Note

A copy of Eclipse is installed later into the ecl i pse directory. This folder is created
when the user first runs the startEclipse shortcut script. A separate copy of Eclipse is
installed per version of the Software Development Kit client because each version may
have its own set of plug-ins, and the plug-ins must be in the pl ugi ns directory of
Eclipse.

Project Directories

Each project has its own directory.

Software Development Kit
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=1 |20 cuafsdk,
= [ CCB_250_101
# [ eclipseWorkspace
I etc

« eclipseWorkspace contains Eclipse workspace files.

- etc contains additional project-related files, including set spl env. bat , which is used to set
environment variables for the project. This script is executed before other scripts so that
succeeding scripts operate on the project.

» eclipseProject (not shown above) exists only in development workstations (not in the
project repository). It is a copy of the same directory in the app server.

@ Note

setsplenv.bat is generated when the project is created/configured.

Shortcuts Directory

The shortcuts directory contains various scripts used in development.

5] buildsppviewer SrcxML bat
“i] buildPrompted. cmd

] commandPrompt. bat

5] createmewEny, bat

5] displayEnvironment, bat
5] generatelavadoc bat

5| generateLike, bat

] newizeneratar, bat

i reindesxJavadoc. bat

] setupSvesmiPromphed, bat
i startEclipse.bat

] switchEnvironments. bat

5] updaterMLMetalnfo, bat

Except for commandPr onpt . bat , cr eat eNewEnv. bat , and st art Ecl i pse. bat, all of these scripts
are intended to be executed on the command line (see conmandPr onpt . bat ).

The commandPr onpt . bat script initializes the appropriate environment variables for a
development environment so that OUAF SDK scripts, particularly those in the shortcut
directory, can be executed on the Windows command prompt.

The creat eNewEnv. bat script allows a developer to set up another development environment
for another application server in the workstation. The initial development environment is first
created on installation of the OUAF SDK.
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The start Ecl i pse. bat script installs the Eclipse IDE and sets up the OUAF plugin in Eclipse if
these are not yet installed. Otherwise, it initializes the appropriate environment variables for a
development environment that the OUAF Eclipse plugin requires.

Synchronizing with the Project Repository

Developers synchronize the whole of the app server directory except for the following:
e javalsourcegen

e javaltarget

e splapp\xmIMetalnfo

« splapp\applications\root\WEB-INF\lib\cm.jar

e splapp\standalone\lib\cm.jar

e splapp\XAIApp\WEB-INF\lib\cm.jar

* logs\system
\Versions

e Version Number
e Compatibility with Products

» Updates
«  Moving Up to a New Update

¢ Moving Up to a New Version of a Product

Version Number

The Software Development Kit version number is referenced after its relevant FW version.

The SDK update number starts with 1 (and increments by one). For example, an SDK version
of 25.4 SDK1 means that it is the first SDK developed for FW 25.4.

Compatibility with Products

Generally, unless noted otherwise, an OUAF SDK product should only be used for its intended
FW version. That general rule applies to all previous versions of the Oracle Utilities Framework
SDK.

For example, OUAF SDK FW 4.2.0.2.4 is not compatible with OUAF SDK 4.3.0.0.1, and OUAF
SDK 4.3.0.0.1 and FW 4.3.0.1.1 are never compatible.

Updates

Each new version of the OUAF SDK installs to its own folder, allowing you to use several
versions of the SDK on the same workstation. An OUAF SDK installation should never be used
to overwrite an existing SDK installation with the intent of "upgrading" it. You should only
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develop using the version of the OUAF SDK that runs the same OUAF version that your
application server runs.

New versions of the OUAF SDK can be installed and old versions uninstalled without affecting
the application server. These options allow you to migrate your application servers to a newer
version of the OUAF while allowing you to still refer to the original application server setup.

Moving Up to a New Update

Since an update of the OUAF SDK installs to its own folder, a new development workspace for
your application server must be created as well. If it has not yet been created by the OUAF
SDK ClientSetup program, use the cr eat eNewEnv. bat shortcut script to create one for your
application server.

You will also need to install Eclipse through the st art Ecl i pse. bat shortcut script and create a
new Eclipse project for your project. Since the CM Java sources are already present in the
application server, you need only re-run the Generate Artifact launch configuration in Eclipse
to generate code before you rebuild your project.

You should not run the Generate Artifact launch configuration in the Eclipse installation of the
older OUAF SDK installation at this point.

Moving Up to a New Version of a Product

Moving to a new version of a product requires creating a new development environment suited
for the new version. A new version is likely to be built on a new version of the Framework,
which would mean that a new compatible version of the Software Development Kit is required.

The steps are as follows:

1. Stabilize the project on the old version of the product. Ensure that the projectisin a
stable state and that all developers have submitted all code to the repository.

2. Prepare the database for the new project:
a. Copy the database of the project in the old version to a new database.

b. Upgrade this newly created database to the new version of the product by following
the database upgrade procedures of the product.

3. Set up the repository for the new project:
a. Prepare a project repository as described in the installation documentation.

b. Copy source code from the repository of the previous version into the project
repository.

c. Update code, if necessary, as specified in the documentation of the new version of the
product.

d. Build the entire project. This includes generation of code, compilation, generation of
services, etc.

e. Test the customizations.

4. Set up development workstations. At this point, developers can set up their workstations
for the new project on the new version of the product. Each developer must follow the
workstation setup procedure.

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 11 of 12



ORACLE Chapter 4
Product Single Fixes

Product Single Fixes

When single fixes to products are released, the following should be done for projects for which
the single fixes are required:

«  Stabilize the project by making sure that the project is in a stable state and that all
developers have submitted all code to the repository.

*  Apply the single fix to the project repository.

» Each developer of the project must then synchronize with the project repository.
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Build Server

Every enterprise has its own software development practices that cover how developers
update code, how changes are tracked and tested and how new releases are created. We
generally expect that whatever practices have historically worked within an organization will
continue to work for the implementation of this application. However, a build methodology was
developed that has worked well for managing concurrent changes to the application that is
based on the following principles:

*  The application should work in its entirety at all times. Therefore, any change to a part of
the application requires the application to be retested in whole.

* Bugs are more expensive to fix the longer they stay in a system. Hence the importance of
spotting any defect immediately after a software failure or crash occurs.

* In a complex system, errors not always appear where the code is modified, so it would be
unreliable to test selectively based on what is likely to fail to find all the places of actual
malfunction.
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Talloring Your Oracle Utilities Application
Implementation

This document describes the naming conventions and processes that must be followed to
ensure a successful upgrade of the Oracle Utilities application base product release-on-
release. The implementation team responsible for tailoring the Oracle Utilities application to
meet specific customer needs must follow this guide to preserve their changes and ensure
successful upgrades. Only the changes described in this document are considered as
permitted for the tailoring of the base product. Any changes that do not conform to these rules
may be overridden by the install utility during a base product upgrade.

Some naming conventions used in this document:

e $SPLEBASE (for UNIX) and %SPLEBASE%(for Windows) is the generic Oracle Utilities
environment directory name.

e $SPLENVI RON (for UNIX) and %SPLEBASE%(for Windows) is the generic Oracle Utilities
environment name.

e $SPLDB (for UNIX) and ¥%SPLDB%(for Windows) is the database type.

*  Preserving Customer Changes

*  Preserving Customer Changes

Preserving Customer Changes

For any kind of a customer modification, the file's directory structure and naming conventions
are defined in this section. The implementation team must follow these conventions to
preserve the results of their work during a subsequent base product upgrade.

e The configuration parameters of the environment being upgraded are displayed (as default
parameters) during the configuration stage of the install process. These parameters may
be changed if new settings are preferred.

* The base product is shipped with examples of different kinds of modules that may be used
by implementation teams. The examples can be found in the following directories:

— $SPLEBASE/ spl app/ appl i cati ons/root/cm tenpl at es contains Oracle Utilities
Application Framework Web file examples.

—  $SPLEBASE spl app/ appl i cations/root/<application product code>/
cm tenpl at es. This directory contains Oracle Utilities application product Web file
examples. The <application product code> varies by product; for example, the Oracle
Utilities Customer Care and Billing, the <application product code> is c1.

—  $SPLEBASE/ scri pt s/ cm exanpl es. For batch script examples, this directory has two
subdirectories: FWfor Oracle Utilities Application Framework examples, and
<application product code> for Oracle Utilities application product examples (for
example, CCB for Oracle Utilities Customer Care and Billing).
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@® Note

For simplicity, this document generally uses UNIX platform naming conventions. To
apply these names to the Windows platform, use the Windows naming conventions
"%" sign instead of the "$" sign, and backslashes ("\") instead of forward slashes (/")
as directory separators (e.g., %5PLEBASE%

\'spl app\ appl i cations\root\cm tenpl at es).

e Tailoring Web Files

e Tailoring the CM Java Application

*  Positioning Custom Scripts

* Using the Implementation Version File

e Tailoring Templates and User Exits

e Tailoring Web Files

e Tailoring the CM Java Application

* Positioning Custom Scripts

e Using the Implementation Version File

e Tailoring Templates and User Exits

Tailoring Web Files

Base product Ul files are in the directory $SPLEBASE/ spl app/ appl i cati ons/root .
Implementers may develop their own Ul files under the directory $SPLEBASE/ spl app/
appl i cations/root/cm No specific naming conventions are enforced under this directory.

The root directory may be deployed in war file format for runtime environment (SPLApp. war ).
Use provided utilities to incorporate your cm directory into the SPLApp. war file.

Tailoring the CM Java Application

Implementers may write their own Java classes to extend the Oracle Utilities application
functionality. All Java files should belong to the com spl wg. cmpackage. The CM Java
application should be compiled into a jar file named cm j ar. The SDK Customer Modification
packaging utilities will help build this file. The cm j ar is typically deployed into the following
directories:

$SPLEBASE/ spl app/ appl i cati ons/root/WEB-INF/1ib
$SPLEBASE/ spl app/ appl i cati ons/ XAl App/ WEB- I NF/1i b
$SPLEBASE/ spl app/ busi nessapp/lib

$SPLEBASE/ spl app/ st andal one/li b

Additional third-party jar files can be deployed by following the cn¥. j ar naming standard.
Customers may use this option to deploy any additional functionality, interfaces with other
applications, and so on. These will not be built by the SDK Customer Modification packaging
utilities, but will be deployed into the application once it is supplied in jar format.
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The root directory may be deployed in a war file format for the runtime environment
(SPLApp. war ). Use the provided utilities to incorporate your / cmdirectory into SPLApp. war file.

s N

© Important

All cnt. j ar files that need to be applied must be defined in $SPLEBASE/ st r uct ur es/
cmjars_structure.xn . If the file does not exist in the target environment, the
sample cm j ars_structure. xm . exanpl e file can be copied from the SDK
packaging's / et ¢ folder.

. J

Manual cm.jar deployment

The cm j ar file is usually deployed as part of the CM packaging process (ext ract CVsour ce,
appl yCM create_CM rel ease, and so on.), but in some cases it may be desirable to manually
deploy the cm j ar file to one or more target environments.

/\ Caution

This should be done with care and should only be considered if the cm j ar
components are self-contained and have no external dependencies.

To manually deploy cm j ar:

1. The SPLEBASE/structures/cm_jars_structure.xml must exist and should have at least the
following:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<jar_structure>
<cmjar>
<source_dir_jar>@PLEBASE@et c/ | i b</source_dir_jar>
<dest fol ders>
<dest _f ol der _1>@PLEBASE@ spl app/ appl i cat i ons/ XAl App/ VEB- | NF/
l'ib</dest fol der_1>
<dest _f ol der _2>@PLEBASE@ spl app/ appl i cati ons/r oot/ WEB- | NF/
l'i b</dest fol der_2>
<dest fol der _3>@PLEBASE@ spl app/ busi nessapp/ i b</
dest _fol der_3>
<dest fol der_4>@PLEBASE@ spl app/ st andal one/ | i b</
dest _fol der_4>
</ dest _fol ders>
<chi I d_j vm pat h>@PLEBASE@ spl app/ st andal one/ | i b</
child_jvm path>
</cmjar>
<[jar_structure>

The <cm j ar > element identifies the jar file name, usually cm j ar, as defined here.

Element <sour ce_di r _j ar > defines the source location of the above mentioned jar. The
directory in this example should work for most cases.

The dest _f ol der _n elements point to the target locations where the jar will be placed. The
directories in this example should work for all.

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 3 of 4



ORACLE Chapter 6
Preserving Customer Changes

2. Manually copy the cm j ar to the directory specified in the <sour ce_di r_j ar > element,
typically $SPLEBASE/ et ¢/ | i b.

3. Runinitial Setup.sh (or.bat on Windows) to do the rest. This will copy the cm j ar to the
specified target locations and rebuild the war and ear files.

Positioning Custom Scripts

Customers and implementers may put their scripts under the directory $SPLEBASE/ scri pt's/ cm

Using the Implementation Version File

Implementers may keep the implementation version number in the CWERSI ON. t xt file in
the $SPLEBASE/ et ¢ directory. This file is preserved by the install utility.

Tailoring Templates and User Exits

The templates delivered under the folder $SPLEBASE/ t enpl at es can be overridden by the
application by creating a copy of the template file with the same name but prefixed by cm . The
cmcopy will be customized.

Since the templates can contain user exits (special statements that allow to import external
files during the template processing). Those user exits can be overridden by creating a copy of
the user exit file with the same name but prefixed by cm . The cmcopy will be customized.
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JUnit testing

JUnit is a Java framework that supports writing unit tests that help ensure your code works as
desired, and existing code is not broken by new changes. It is often useful to create JUnit tests
during development to verify that your code works as expected, and to keep and rerun the
tests in the future to ensure that later changes in your (or someone else's code) don't
unexpectedly break your code.

More information on JUnit testing philosophy is available at JUnit.org.

@ Note

This document assumes that you use Eclipse. However, if you choose to use a
different IDE, you must learn how to achieve the equivalent functionality that Eclipse
provides.

Assuming you have an existing JUnit test class, you can execute them directly within Eclipse
by:

* Right-clicking on the class in Package Explorer
Run -> JUnit Test

All the tests for an application can be run from Eclipse by running the com spl wg. Al | Test s
class in the "test" directory as a JUnit test.

» Standard test cases

Standard test cases

There are framework classes that are helpful for specific test cases:

» Testing Searches

» Testing Maintenance Classes

» Testing Business Entity Validation
» Test handleChange / handleAdd / etc code

e Testing for Warnings

Testing Searches

There is a convenient test superclass for search services,
com spl wg. base. api . t est ers. Sear chTest Case. This test class only requires that you override
two methods:
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e String getServiceNanme() - this method specifies the service name (CILCACCS) for the
search.

e List getSearchTrials() -this method should return a list of Sear chTri al s.

A search trial describes information about a particular invocation of a search. You need to
describe the inputs (the input fields and the search type), and then describe the expected
output for that given input:

e Some expected rows, in the order expected.

In order to properly test searches, the expected results are not required to contain every
search result- if new rows are added by some other process, they will not cause the test to fail.
The search results, however, must contain at least all the expected results, in the relative order
they are added.

* Possibly some prohibited rows, which the search should not find.

In addition, there may be times when you want to guarantee a certain row NOT to be found in
the search result. This can be accomplished by adding a prohibitedRow, in the same manner
as expected rows are added to the trial.

The search test FW will then use inputs from each search trial to execute the search and
compare the expected and prohibited results to the actual search results. It expects to find the
expected rows in the order added, and should find all of them. Any different order or missing
row results in a failure. What will not result in a test failure is if new rows have been added
interspersed throughout the expected rows. These are fine. If a given search result row does
not match the next expected result row, it is compared against the prohibited rows. If it
matches any of them, the test fails.

The search framework will also examine the information about the search, and ensure that
each search type (main, alternate, alternate2, ...) is executed at least once.

Here is a sample search test class:

package com splwg. base. donai n. bat ch. bat chControl ;

i mport com spl wy. base. api . | ookup. Sear chTypelLookup;
i mport com spl wy. base. api . t est ers. Sear chTest Case;

i mport com spl wy. base. api . testers. SearchTest Resul t;
i mport com spl wy. base. api . testers. SearchTri al ;

inport java.util.ArraylList;
inport java.util.List;

/**

* @ut hor bosorio

* @ersion $Revision: #2 $

*/

public class BatchControl SearchService_Test
extends SearchTest Case {

/1~ Met hods

protected String getServiceName() {
return "ClLTBTCS';
}
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/**
* @ee
com spl wg. base. api . test ers. Sear chTest Case#get Sear chTri al s()
*/
protected List getSearchTrials() {
List list = new ArrayList();

/1 Search using Main Criteria
SearchTrial trial = new SearchTrial ("Min search");
trial.setSearchType(SearchTypelLookup. constants. MAIN);

trial.addl nput (Bat chControl SearchServi ce. | NPUT_MAI N. BATCH CD,
"ADM);
SearchTest Resul t expectedResult =
trial.newExpectedResult();

expect edResul t. put ( Bat chCont r ol Sear chSer vi ce. RESULT. BATCH_CD,
n Awl) ;
list.add(trial);

/1 Search using Alternate Criteria

trial = new SearchTrial ("Search by description");
trial.setSearchType(Sear chTypeLookup. const ants. ALTERNATE) ;

trial.addl nput (BatchControl SearchService. | NPUT_ALT. DESCR,
"AcCount D');
expectedResult = trial.newExpectedResult();

expect edResul t. put (Bat chCont r ol Sear chSer vi ce. RESULT. BATCH_CD,
n ADM') ’
expect edResul t. put (Bat chCont r ol Sear chSer vi ce. RESULT. DESCR,
"Account debt nonitor");
list.add(trial);

return list;

Testing Maintenance Classes

There is a convenient test superclass for entity page maintenance,

com spl wg. base. api . testers. EntityPageServi ceTest Case. This test class requires several
methods to be implemented to handle setting up the data and validating for each action (Add,
Read, Change, Delete).

In case your maintenance is read and change only, so it does not support add and delete, then
implement this method:

protected bool ean i sReadAndChangeOnl y() {
return true;
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The test framework will only exercise the read action.

Your maintenance test class must provide the name of the service being tested:

protected String getServiceName() {
return "Cl LTBTCP";

}

e Testing Add on Maintenance Class

¢ Testing Change on Maintenance Class

¢ Testing Delete on Maintenance Class

« Test default actions on Maintenance Class

¢ The Comparisons

« Test default actions on Entity Page Maintenance Class

Testing Add on Maintenance Class

First, to test an add, we need the data. This is provided in the method pr ot ect ed PageBody
get NewEntity(). Here is an example:

protected PageBody get NewEntity() {
PageBody body = new PageBody();
body. put ( Mai nt enance. STRUCTURE. BATCH CD, "ZZTEST2");
body. put ( Mai nt enance. STRUCTURE. PROGRAM NAME, "ZZPROG');
body. put ( Mai nt enance. STRUCTURE. ACCUM ALL | NST_SW
Bool ean. FALSE) ;
body. put ( Mai nt enance. STRUCTURE. DESCR, "Test service");
body. put ( Mai nt enance. STRUCTURE. LAST _UPDATE DTTM
LAST_UPDATE_TI MESTAMP) ;
body. put ( Mai nt enance. STRUCTURE. LAST UPDATE | NST,
Bi gl nt eger. ZERO) ;
body. put ( Mai nt enance. STRUCTURE. NEXT_BATCH NBR,
Bi gl nt eger. ZERO) ;

Itenmlist itenlist = body. new teniist
( Mai nt enance. STRUCTURE. | i st _BCP. nane) ;
Li st Body |istBody = itenList.new.istBody();

|'i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. BATCH_CD,
"ZZTEST2");
| i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. SEQ NUM
Bi gl nt eger. val ueX (10));

[ i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. BATCH PARM NAME,
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"paraml");

|'i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. BATCH_PARM VAL, "val 1");
['i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. REQUI RED_SW
Bool ean. FALSE) ;
['i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. DESCR50,
"Paranmeter 1");
|'i st Body. prepar eToAdd();

return body;

This may look like a considerable amount of typing, but any IDE that offers code-completion
(such as Eclipse) will facilitate this kind of code entry.

If the maintenance performs some server-side defaulting (changing of the data), and the result
after the add differs from the data above, you will need to override prot ect ed PageBody

get NewReadEnt i t y( PageBody ori gi nal ). This method gets the original data from the method
above, and allows manipulation to bring it to the expected form after a read from the database.

In order to actually perform the read, the read header should be specified in pr ot ect ed
abstract PageHeader get ReadHeader (). For example:

protected PageHeader getReadHeader() {
PageHeader header = new PageHeader ();
header. put ( Mai nt enance. HEADER BATCH CD, "ZZTEST2");
return header;

Testing Change on Maintenance Class

Next, a new read is performed (using the same read header above), and you can perform a
change to the page body in the method:

protected PageBody changedPageBody(PageBody ori gi nal)

Here is an example:

prot ect ed PageBody changedPageBody(PageBody original) {
ori gi nal . put ( Mai nt enance. STRUCTURE. ACCUM ALL_I NST_SW
Bool ean. TRUE) ;

ItenList list = original.getList("BCP");

Li st Body param = (ListBody) list.getList().get(0);

param put ( Mai nt enance. STRUCTURE. | i st _BCP. DESCR50,
"Changed paraneter 1");
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param prepar eToChange();

return original;

A read is performed after the above changes are sent, and the results are compared.
Testing Delete on Maintenance Class
Finally, a delete is issued on the data, and it is verified that the entity no longer exists.

Test default actions on Maintenance Class

In addition, all defaults that are registered for a page maintenance must also be tested. This
should be done through separate tester methods for each default, calling the FW support
method publ i ¢ PageBody execut eDef aul t (PageBody pageBody, String defaul tVal ue) :

public void testDefaul tChg() {
PageBody i nput = new PageBody();

/1 TODO popul ate inputs for default
Il e.g.
i nput . put (Mai nt enance. STRUCTURE. FK, "FK CCODE");
PageBody out put = executeDefaul t (input,
Mai nt enance. DEFAULTS. CHG) ;

/1 TODO conpare the outputs
Il e.qg.
assert Equal s("FK Description”,
out put . get ( Mai nt enance. STRUCTURE. FK_DESCR) ) ;

Here is an example to test the default on a field under a list.

public void testDefaultAlogrithnm() {
PageBody i nput = new PageBody();

[tenmlist itenlist = input.new teniist
( Mai nt enance. STRUCTURE. | i st _MRRA. nane) ;
Li st Body IistBody = itenList.new.istBody();

l'i st Body. put ( Mai nt enance. STRUCTURE. | i st _MRRA. MRR_ACTN_ALG_CD,
" MRRCRESVCCC') ;

PageBody out put = executeDefaul t (i nput,
Mai nt enance. DEFAULTS. AAD) ;
Itenlist outList = output.getlList

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 6 of 14



ORACLE Chapter 7
Standard test cases

( Mai nt enance. STRUCTURE. | i st _MRRA. nane) ;
Li st Body body = (ListBody) outlList.getList().get(0);

assert Equal s(body. get (Mai nt enance. STRUCTURE. | i st _MRRA. MRRA DESCR) ,
"Create Service Custoner Contact");

}

The input page body should be populated with the expected inputs for the default action, while
the output should be compared against the expected output.

The Comparisons

After adds or changes, the state of the row is compared against the new row. By default, the
framework implementations should suffice, and no further action would be necessary.
However, in some rare cases you may need to override the following methods:

protected void conpareAddedRow Li st Body ori gi nal Li st Body,
Li st Body newLi st Body)

protected void conpareChangedRow( Li st Body ori gi nal Li st Body,
Li st Body newLi st Body)

Test default actions on Entity Page Maintenance Class

In addition, all defaults that are registered for a page maintenance must also be tested. This
should be done through separate tester methods for each default, calling the FW support
method publ i ¢ PageBody execut eDef aul t (PageBody pageBody, String defaul t Val ue) :

public void testDefaultChg() {
PageBody i nput = new PageBody();

/1 TODO popul ate inputs for default

Il e.g.

i nput. put ("FK", "FK CODE");

PageBody output = executeDefaul t(input, "CHG');

/1 TODO conpare the outputs
Il e.qg.
assert Equal s("FK Description", output.get("FK DESCR"));

Another example for testing the default on the field which in on the list.

public void testDefaul t Al ogrithn() {
ItenList itenList = new ItenList();
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i tenList.setName("MRRA");

List list = new ArrayList();
itemlist.setList(list);

Li st Body |istBody = new ListBody();

[istBody. put ("MRR_ACTN_ALG CD', "MRRCRESVCCC');
[ist.add(listBody);

PageBody i nput = new PageBody();
i nput . addLi st (itenList);

PageBody out put = executeDefault(input, "AAD");
[tenlist outList = output.getList("MRA");
Li st outputlist = outlList.getList();
Li st Body body = (ListBody) outlList.getList().get(0);
assert Equal s(body. get (" MRRA DESCR"),

“Create Service Custonmer Contact");

The input page body should be populated with the expected inputs for the default action, while
the output should be compared against the expected output.

Testing Business Entity Validation

To test our validation, a test class needs to be created. The one-off generation process has
created one for each of the existing entities in the system. The following is the one it created
for the Characteristic Type entity:

public class CharacteristicType Test extends
Abstract EntityTest Case {

private static Logger |ogger =
Logger Fact ory. get Logger (Characteri sticType_Test. cl ass);

/**

* GBee
com spl wg. base. api . testers. Abstract EntityTest Case#get ChangeHandl er Cl ass()
*/
protected C ass get ChangeHandl er C ass() {
return CharacteristicType_CHandl er. cl ass;

}

This is a JUnit test case. Let's run it. From within Eclipse, right-click on the test class from
within the Package Explorer.
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T Java - CharacteristicType_Test java - d-\ccb\2 Mools‘\eclipse\workspace - Eclipse Platform

File Edt Source Refactor Mavigate Search Project Tomcat Run Window Help

les-E D &8 [ H-0-G- |wHe- | @ | o C
J':;’ = N o

Hierarchy | JUni | = 0|([J) Charect... | J]Charect.. | [l Cheract... [
: b il =oclesg com splwg.cis.domain.admin.charac
Mew 3
E-H3 admin m.splwg.base.apitesters. AbstractEr
[+~ HF accessGroup Cpen F3 <R A )

‘Hf accourtingCalend: Open With P bmosplwg.shared logging Logger;
- Hf accourtManagem Open Type Hierarchy F4 b m.splwa.shared logging. LogoerFact
B8 accountRelationsk
B} adjustmentCancelf 1= Copy Cird=C
: - B adjustment Type . P Chlsi ated Test Case for CharacteristicType
v B} adjustment TypePr
£-83 asletType ¥ Delete Delste
EE apRequest Type Source ApsShift=5 » @SS CharacteristicType_Test
i ff autopayFouts Typs Eict=ictor Mt=ShHiftsT » 5 AhstractEntityTestCase {

£33 autopaySource

o bark fg Impart... cfieldsfinitializers ——————— =
ti- i batchControl 5y Bxport... static Logger logger = LoggerFactor
- ff batchRun
m billableCharge Tem References » |'I"‘E|S
t- ¢ billableChargelUpla Deslartions 3
7 bilCancelReason
-8 bilCycle o Refresh F& . com.splwg.base apitesters. Abstra
t- 8 billFactar
t-f} billFactorCharacter Fomat ftarl Class netChannaHandlerClass))

-} billessage 30 1 JUnit Plugn Test dier clas
Diebug 3

-} bilPeriod

A 2 JUnit Test
- bill Route Type e p B s
8 bilSegmert Type Compars With ¥ 0 Bl I_
f3 budgetPlan Replace With . ———
i3 campaign HEs oc | Declaration | Console {2 Progress &

-} charactersticType Restore from Local History..

-[J] CharactensticE Properties B+Erter
ien '

M- [J] CharactensticValue_Test java
-3 cisDivision

G-} collectionAgency

The following image shows the resulting output from JUnit:

£ Java - Characteristic TypeTest java - Eclipse Plaiform
Fle Edt Source Refactor MNavigate Search Project Run Window Help
I |d- 450 - - |@#e- | @™y | B |&)iava R Peforce [ Resource
J Sle Gl e ®n . -
Package Explorer | Hizrarhy | Pending Changelistsm G4 & |0 =S
Firished after 0.381 seconds ) ) - )
Runs: 1/1 8 Errors: 0 O Failures: 1 |
gl Hierarchy | 5 = Failure Trace =
E-fii] com sphwg cis dom 30 junit framework. AssertionFailedEmor: The following rulss were net violated within the execution of the test class com sphwg.cis domain ct chartype Characteristic Type Test
-] testFoo Characteristic Type-Foreign Key Reference is required for FK Characteristic Values: I the Characteristic Type Lookup is “Foreign Key Value' then the Foreign Key Reference Cd is required

Charactenstic Type:Value Algorthm not Allowed for Predifined Charactenstic Values: ff the Characteristic Type Lookup is "Predefined Value'then the Adhoc Value Algarthm is not allowed
Characteristic Type:Validate Algorithm within Ertity: Validates Algorithm within Entity

= at com splwg.base api testers AbstractEntity TestCase.endSuiteExecution(Abstract Entity TestCase java:114)

= at com.splwg.base api testers Wrapped Test SuiteHelper.end Suits Exscution(VWrapped Test Suite Helper java:§7)

= at com splwg base api testers Wrapped Test Suite Helper private AfterFun Test(Wrapped Test SuteHelper java:50)

= at com.splwg.base api testers Wrapped Test SuiteHelper afterRun Test (Wrapped Test Suite Helperjava 82)

= at com.splwg.base api testers Abstract Entity TestCase.run Test{Abstract Entity TestCase java:56)

= at junit framework TestResut§1 protect{TestResutt java:108)

As we see, the tests failed and told us that none of our three validation rules where validated.
This is, of course true, but some explanation is necessary. When we run entity test cases, the
framework looks up the change handler class being tested and collects all its rules. Then it
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executes all the tests in the test class (basically every method starting with test*). At the end of
each test, it looks to see if the last rule violated was one of the rules we are testing. At the end
of all the tests, if there are still validation rules that weren't violated, the framework complains.
At a minimum, the goal from this point is to create tests that violate each of our rules at least
once. Preferably, tests should be created to violate the rules for all additional conditions that we
can think of that might compromise the state of the entity.

Let's start fixing the tests with the Foreign Key Reference is required for FK Characteristic
Values rule. With a little head-scratching we determine that this is a RequireRule and we
replace it as shown below:

public static ValidationRule
f or ei gnKeyRef er encesRequi r edFor FkChar Val ueRul e() {
return RequireRule...soneFactoryMethod.. . (
"CharacteristicType: Foreign Key Reference is required for
FK
Characteristic Values",
"If the Characteristic Type Lookup is 'Foreign Key Val ue'
then the
Foreign Key Reference Cd is required”,
sone fancy stuff
f kRef er encesRequi r edFor FKChar act eri sti cVal ueMessage) ;

Here's the test that was added to the test class to test it:

[** Test forei gnKeyReferencesRequiredFor FkChar Val ueRul e */
public voi d testFKRef erencesOnl yFor FKCharacteristics() {
/1 create a new characteristic type
CharacteristicType char Type = creat eNewTest Ohject();
CharacteristicType_DTO char TypeDTO = char Type. get DTQ() ;

/|l set the characteristic value to null for sone other

type

char TypeDTO. set For ei gnKeyRef erence("");

char TypeDTO. set Char act eri sti cType

(CharacteristicTypeLookup. PREDEFI NEDVALUE) ;

/1 this should be OK

char Type. set DTQ( char TypeDTO) ;

/1 Now meke it a FK characteristic. This should violated
the rule

char TypeDTO. set Char act eri sti cType
(CharacteristicTypeLookup. FOREI GNKEYVALUE) ;

try {

char Type. set DTQ( char TypeDTO) ;

fail ("An error should have been thrown");
} catch (ApplicationException e) {

/1 Make sure the correct rule was violated.

VerifyViol atedRul e

(CharacteristicType_CHandl er.
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f or ei gnKeyRef er encesRequi r edFor FkChar Val ueRul e() ) ;

@ Note

Important note: Both a valid test AND an invalid test were added to the method
above.

Finally, when the test is rerun, we have one validation rule less needing to be violated.

¢ Java - Characteristic TypeTest java - Eclipse Platform -(af x|

Fle Edt Sous Refactor Navigsie Sesch Projsct Run Window Help

|ei-tl |- |35 -Q-Q- | FHFEG | &[4 85 reaE- - 55 [@liava W-Pedorcs [ Resource

Package Explorer| Hierarchy | Pending Changeliste |fu JUnt 28 = T p— | Disession.. | {1)Charect.. | [} Reaure.. | [J] Propet - a

Firished after 21,571 seconds T | & 04 - a[d
Runs: 2/2 B Errors: 0 B Failures: 1 FR e Tie SORETER i . -

acteristics() {

I (|~
g Falurss | ot Herarchy

[ ] com.splwg.cis.domain.ct.chartype Characteristic Type Test
£kl testFKRefersncesOnlyForFKCharacteristics
L. gl testFon

= Faiure Trace [=

31 junit framework AsssttionFailedError. The following rules wers not viclated within the e
Characteristic Type:Value Algorithm not Alowed for Predisfined Characteristic Value
Characteristic Type:Validate Algorithm within Entity: Validates Algorithm wihin Entty

at com sphug base api testers Abstract Entity TestCase sndSuits Exscution{2bstract Enf
at com sphwg base api testers Wrapped Test SuteHelper endSuits Exscut
at com sphwg.base apitesters WrappedTest SuteHelper private AfterRunTest Wrappe,
at comsphwg base apitesters WrappedTest SuteHelper.afierRun Test(Wrepped Test
at com sphwg base api tasters AbstractEntity TestCase run Test{Abstract Entity TestCase
at junit framework: TestResut§1 protect{TestResult java:106)

ewTestObiect ()
charType.getDIO():

Please enter a value and

| I Wiritable: Smart Insert 114:5

Iterate Until Done
Test handleChange / handleAdd / etc code

Although there is no way to enforce testing of any coding in any of the methods

Handl eRegi st er edChange
(BusinessEntity changedBusi nessEntity,
Regi st eredChangeDet ai | changeDetail )

handl eAdd( Busi nessEntity newBusi nessEntity)

handl eChange(Busi nessEntity changedEntity, DataTransferhject

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 11 of 14



ORACLE Chapter 7
Standard test cases

ol dDTO)

It is still imperative that this code should also be exercised AND verified when testing the
change handler. Please ensure that every path through these methods is exercised and the
results verified.

In general, there is a specific set of classes or functionality that is required to have explicitly
defined tests.

* Every entity (and entity extension) class must have each of its validation rules explicitly
tested. That is, each rule should fail once, with an explicit acknowledgement of the failed
rule expected.

* Every service must have a test.
— Searches must test each search type once.
*  "Page" services must test their complete cycle that are available.
*  Queries must test read
*  Maintenance classes must test add/change/read/delete
* Every maintenance extension must have a test class

* Every algorithm implementation must have a test

@® Note

Currently, the above must have tests may still not completely cover all the cases. For
example, one search type may have several inputs, which trigger different code or
queries to be executed. The testing FW as is cannot know this, so only requires a
single test case for that search type. However, to achieve complete code coverage, it
is strongly recommended that each possible specialized case be modeled with a test
case.

@® Note

In addition, there is a desire to assure that each business component or business
entity method has been tested. Currently these tests are not required. However, after a
complete build server run, any business component methods or business entity
methods that have not been explicitly tested will be reported.

Testing for Warnings

In both maintenance classes and entity change handlers, there is the possibility of issuing a
warning. This code should be tested just as well as any other entity validation or default action.

* Maintenance Classes

e Entity tests

Maintenance Classes
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Here is complete valid example of verifying that a maintenance default action issues a proper

warning.
public void testDefault DEFAULT FOR ZONE HNDL() {
PageBody i nput = new PageBody();
i nput . put (Cont ent ZoneMai nt enance. STRUCTURE. ZONE_CD,
"Cl _AFH");
/1 test the default and expect to get a warning
try {
execut eDefaul t (i nput, "ZH');
fail ("Shoul d have a warning");
} catch (ApplicationWarning e) {
veri f yWar ni ngCont ai ns( e,
MessageReposi t ory. del et eZonePar anet er s\Warni ng()) ;
}
di sabl eWar ni ngs() ;
/1 test the default and do not expect to get a warning or
error
PageBody output = executeDefaul t(input, "ZH'");
assert Equal s(Bool ean. TRUE, out put. get ("DELETE SW));
}
@ Note

Warnings are enabled by default. To catch an application warning, you should put the
normal try/catch block around the default execution. Once inside the catch block, you
should verify that the warnings are the expected ones. This verification is to be done
considering only the message category and number (if there are parameters to the
message construction, their values are irrelevant). You should then retry the default
with the warnings disabled.

Entity tests

There is no current use of warnings in entity tests that can easily be improved, so for now we
will use a slightly contrived example. (This is slightly contrived, because Installation is a special
record, and the change below is not actually allowed in the application due to some records on
the Adjustment Type table, and a validation on Installation.)

public void testChangeBill Segment Freeze() {
Installation installation = getValidTesthject();
Installation DTOinstDto = (Installation DTQ
installation.getDIQ();

i nst Dt o. setBi |l | Segnent FreezeOpti on
(BiI'l Segrment FreezeOpti onLookup. FREEZE AT WLL);
installation.setDIQ(instDto);
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i nst Dt 0. set Bi | | Segnment FreezeOpti on

(Bi || Segment FreezeOpt i onLookup. FREEZE_AT_BI LL_COVPLETI ON) ;
install ation.setDTQ(instDto);
veri fyWarni ngsCont ain
(MessageReposi tory. changeBi | | Segment FreezeWar ni ng()) ;

Since warnings are enabled by default, nothing needs to be stated at the outset. Additionally,
the conversion of warnings to an exception occurs at a later point, so there is no
ApplicationWarning to catch. Instead, after the offending statement (in this case the setDTO
method) you should just verify that the current warnings contain the specified message.
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Technical Background

e Technology Overview
e OUAF Web Services

Technology Overview

Browser

User Interface Web _Ser\nce
Client
HTTPS t

Web Application Server

Web Services
Java
Business Application Server
Plug-Ins

Custom

1
1

1

1

1 Universal Connection Pool / Data Sources
1

-

SN Database

Technology Overview of the OUAF System

]|

. ORACLE
WebLogic Server

Development Server

Information is presented in a Web browser using HTML and JavaScript (not Java, e.g., no
applets). The browser communicates with a Web Application Server via HTTP.

The Web Application Server is divided into several logical tiers: presentation services, business
logic, and data access. Inbound HTTP requests are handled by Java Servlets in the
presentation layer, which may in turn invoke data service objects. In turns, these objects may
route control to Java-based business entities, which use the Hibernate ORM framework for
data access and persistence.

Various static data (control tables for dropdowns, language-specific messages/labels, etc.) are
cached in the presentation layer of the Web Application Server. The presentation layer makes
use of XSLT technology to create HTML for the browser.

As the browser may need several "pages" to show all the information relating to a particular
business entity, a JavaScript "model" is used to manage the data in toto, and the Internet
Explorer XMLHTTP object is used to send the data to the server as an XML document. Data is
provided to the browser as literal JavaScript. The specialized portal and dashboard areas use

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 1 of 2



ORACLE Chapter 8
OUAF Web Services

server-side XSLT technology to render the final HTML directly on the server. The HTML for
grids in the browser is created using client-side MSXML XSLT transforms.
This kind of architecture is described as Asynchronous Javascript and XML.

*  Portability
¢ Distribution

Portability

The system is highly portable to various hardware platforms, as web application servers are
pure Java applications and run on myriad operating systems, including Windows clients,
servers, and many versions of UNIX.

® Note
The Oracle Utilities SDK is supported only on Oracle WebLogic.

Distribution

The various logical components can be distributed to as many machines as desired. In
particular, the web application server architecture is stateless, so many parallel server
machines can be utilized given an appropriate load-balancing architecture.

OUAF Web Services

For details on Inbound and Outbound Web Services, refer to the online documentation and
Web Services Best Practices (Doc ID: 2214375.1) available in My Oracle Support.
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Metadata Overview

The generation of program components is dependent upon the Oracle Utilities Application
Framework meta-data. The meta-data used by framework consists of program variables,
program locations, program elements, menu options, navigation keys, tables and fields, and

many more.

The meta-data itself can be split into distinct groupings. These groupings will be covered in

more detail below.

e Table-Related Metadata

e Maintenance Object Metadata

» Defining Generator Tools Metadata

Table-Related Metadata

Table

Constraint

Table Field

Constraint Field

Field

Table Metadata ERD
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Table information is used for various purposes. Table information is stored in metadata. This
includes which fields are on the table (table field) and business rules for the fields.
Constraints define the keys of tables. Constraints also define relationships between tables.
Constraint fields specify the fields involved in the keys or relationships between tables.

Multi-Language

The framework product is available worldwide. This means that the product must be able to
display information in many languages.

Some field and table information is language-dependent. Table, table / field, and field all have
child language tables that hold descriptions specific to each supported language. When field
information is retrieved, the system returns not only the base field information, but also the
descriptions associated with the user's language.

This process is also used for labels (fields with Work Switch set to Y). When a label is needed
by the system, the work field information is obtained, and the description (from the language
table) is displayed on the UI.

@® Note

Developers should not use plain text on the Ul. All labels should be defined as work
fields so that the system will recognize the field and obtain the correct, language-
based description to display.

Maintenance Object Metadata

Maintenance | Program
Object Component

Maintenance
Object Table

F

Table ) Table Field e Field

Maintenance Object ERD

A maintenance object (MO) represents a group of tables maintained within framework. These
objects are primarily used by the Content Migration Assistant functionality and by the Oracle
Java Migration Cloud Service.

MOs also provide structure from which the various program components (needed to maintain
an object) can be created. To be specific, both the front-end user interface (Ul) components
and the back-end program components can be generated from the MO. The MO specifies the
key program component, namely:
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Ul Tab Menu

MOs have at least one associated table (primary table), sometimes referred to as root table. In
most cases, there are child tables associated with the primary table. For example, a language
table, person name table (child of person table), and so on. The Table Role specifies whether

the table is a child or a primary.

MO Table information is maintained from the Maintenance Object Tables Collection of the
Maintenance Objects Object View.

Defining Generator Tools Metadata

Before generating new programs, you must create the metadata to be used by the generator
tools.

A\ Warning

Please refer to the System Table Guide in the Database Administration Guide for the
standard naming convention of each metadata object. Compliance to the standard
naming conventions is critical in ensuring the ability to upgrade.

Please refer to the Oracle Utilities Application Framework Administration Guide for details
about setting up each of these metadata tables.

* Fields (Database Tools, Defining Fields)

* Foreign Key References (Database Tools, Defining Foreign Key References)
e Lookup Tables (Database Tools, Defining Lookups)

* Navigation Options (User Interface Tools, Defining Navigation Options)

*  Services (Configuration Tools, Service Program)

e Tables (Database Tools, Defining Tables)

* Menus (User Interface Tools, Defining Foreign Key References)

* Maintenance Objects (Database Tools, Defining Maintenance Objects)
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Development Process

This chapter provides a quick reference for common development tasks. The details are
described in the Cookbook chapter.

* Hooking into User Exits

 Extending Business Entities

 Extending Maintenance Classes

e Creating Business Components

¢ Plugging in Algorithms

e Creating Background Processes

e Creating MOs and Maintenance Transactions

e Creating Javadocs for CM Source Code

Hooking into User EXxits

* Hooking into Ul Javascript User Exits

» Hooking into Java User EXxits (interceptors)

Hooking into Ul Javascript User Exits

@® Note

It is recommended to use Ul Maps as alternatives to Ul User Exits. Refer to the online
documentation for Ul Map information.

Ul pages can have various events extended to add to or possibly override base product
behavior. To create a Javascript user exit;

* ldentify the page to extend.

* Create a JSP extension file (.xjs file) for the given page containing the necessary method
for the given action.

e ldentify user exits to code.

e Code the desired user exit logic into the JSP extension file.
Hooking into Java User Exits (interceptors)

Interceptors allow additional logic to be executed before or after the invocation of a service. To
implement an interceptor:

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 1 of 9



ORACLE’

Chapter 10
Extending Business Entities

« ldentify the page to extend.

* ldentify the interceptor interface to implement.

e Create an interceptor class.

* Code the desired logic into the interceptor class.

* Register the class in CMServiceConfig.xml.

Extending Business Entities

Business entities are the Java representation of persistent data in the system. These objects
are transparently initialized and persisted into the database. Many entities are already defined
by the base application but may be extended through customization. Likewise, new entities
may be created which expose custom tables as business entities.

There are two kinds of hand-coded logic associated with business entities: logic that exposes
useful methods to the outside world and logic that is used within the entity itself to perform
validation and handle the cascading effects of its changes in state.

Logic exposed to outside callers is what is coded on the business entity's implementation class
(the "Impl") class. These "business methods" are then generated onto the entity's "business
interface" (e.g. the Person interface). The business interface is the contract that the entity has
with other objects.

Quite another thing is how an entity validates and otherwise deals with its changes of state.
This is event-driven logic that is not exposed to outside callers and never belongs on the
business interface. This type of interface is commonly referred as a "specialization interface"
rather than a "business interface" and is coded in change handlers. Unlike a business
interface, which receives messages from other objects, a specialization interface is one that
provides a mechanism purely for extension of some baseline behavior. In that spirit, the
framework design clearly separates the two kinds of code.

¢ Extending the Business Interface

¢ Extending the Specialization Interface

e Creating New Business Entities

e Specifying the Business Interface

¢ Specifying the Specialization Interface

Extending the Business Interface

e Create a new implementation class.

»  Specify appropriate annotations for an extension implementation class.
e Code business methods.

*  Generate artifacts.

* Create a JUnit test.

*  Generate artifacts.

* Run JUnit tests.

*  Deploy to runtime.

e Testin runtime.

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 2 of 9



ORACLE’

Extending the Specialization Interface

Create a new change handler.

Specify appropriate annotations for a change handler.
Code specialization interface.

Generate artifacts.

Create a JUnit test.

Generate artifacts.

Run JUnit tests.

Deploy to runtime.

Test in runtime.

Creating New Business Entities

Specifying the Business Interface

Create a new implementation class.

Specify appropriate annotations for an implementation class.

Code business methods.
Create a JUnit test.
Generate artifacts.

Run JUnit tests.

Deploy to runtime.

Test in runtime.

Specifying the Specialization Interface

Software Development Kit
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Create a new change handler.

Specify appropriate annotations for a change handler.
Code specialization interface, if any.

Create a JUnit test.

Generate artifacts.

Run JUnit tests.

Deploy to runtime.
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Business entities are the object representation of persistent data in the database. To create a
new business entity the tables, fields and other meta-data should have already been defined in
corresponding meta-data tables. Likewise, the schema objects must already be in the
database. Having completed these steps, the business entity is defined to the Java
programming and runtime environment by:
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e Testin runtime.
Extending Maintenance Classes

The topics in this section describe maintenance class extension procedures.

* Maintenance extensions

Maintenance extensions

Not all maintenance logic can go in the initial application's Maintenance. For instance, how can
you retrieve the description of a foreign key whose table does not exist in that application?

An "extension" methodology exists whereby an existing page can have behavior added to it at
predetermined plug-in points.

This is done by having a list of maintenance extensions that can be supplied for any given
maintenance. At runtime, this list is kept and when a maintenance is initialized, new instances
of its extensions are created. These extensions are called after any original maintenance
behavior, and in the order of loaded applications. This means that the extensions should have
no dependence on what other extensions have run, excepting the original maintenance having
run.

To extend a maintenance:

* Create a new maintenance extension class.

«  Specify the annotations required for a maintenance extension.

e Code desired logic in appropriate methods (see Abst r act Mai nt enanceExt ensi on).
* Generate artifacts.

e Code JUnit tests.

* Run JUnit tests.

e Deploy to runtime.

e Testin runtime.

Creating Business Components

Business Components provide a mechanism to provide non-persistent business logic (as
opposed to business entities that add to persistent objects). An example business component
is as follows:

/**
* Component used to query for {@ink Person} instances based on
vari ous
* predefined criteria.
*
* @usi nessConponent
*  (custonizationRepl aceabl e = fal se)
*/
public class PersonFinders_ | npl
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ext ends Generi cBusi nessConponent
i npl ements Per sonFi nders
/**
* @aram nameType a name type
* @eturn count of nanes by name type
*
* @usi nessMet hod (custonizationCallable = true)
*/
public int findCountByNameType(Lookup naneType) {
Query query = createQuery
(" FROM PersonName name where nane. naneType = :type");
query. bi ndLookup("type", naneType);

return (int) query.listSize();

To add a new component:

Create a new implementation class.

Specify appropriate annotations for a business component implementation class.
Code business methods.

Specify appropriate annotations for business methods.

Create a JUnit test.

Generate artifacts.

Run JUnit tests.

Deploy to runtime.

Test in runtime.

Plugging in Algorithms

Algorithms provide a powerful and flexible way of extending applications that use the Software
Development Kit.

Algorithm spots in the application identify different areas that can be extended or customized
by implementers. Each algorithm spot defines a set of inputs (typically via set - methods) and
output (typically by get - methods).

During implementation, implementers can either re-use existing algorithm types or create new
plug-in algorithm. To add a new plug-in algorithm, an implementer will follow these steps:
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* Run JUnit tests.
e Deploy to runtime.

» Create a java class to perform a special plug-in action. This typically would be a modified
version of an existing plug-in class. Refer to the algorithm spot definition for the various
parameters that are available. In writing it, look out for possible soft parameters that will
add flexibility to the plug-in.

e Add an Algorithm Type to correspond to the new plug-in behavior. This includes naming
the java class that was created in the previous step. In addition, the soft parameters that
are expected by the algorithm are also defined here.

«  Create Algorithm specifying the specific algorithm parameter values where applicable. If
the algorithm type is flexible enough, it may end up being reused in multiple algorithms,
each having a different set of soft parameter values.

* Add the algorithm to the appropriate control table's algorithms. With this step, the plug-in is
available to the application.

e Testin runtime.

Creating Background Processes

To create a background process, there are three important classes that need to be created.

* An implementation of com.splwg.base.api.batch.BatchJob. This is the "driver" and should:
— Include a "BatchJob" class annotation

— Extend a generated superclass. In the case where the batch job is named "Foo", the
generated superclass will be "Foo_Gen".

* An implementation of com.splwg.base.api.batch.ThreadWorker. This is responsible for
processing the work distributed to a processing thread. By convention, this is coded as a
static inner class within the BatchJob class implementation described above. If the file
becomes excessively large, the worker can be split into its own source file. The worker
class extends a generated abstract superclass. In the case of the "Foo" batch job, the
worker should be named FooWorker and extend "FooWorker_Gen".

* At least one test class extending com.splwg.base.api.testers.BatchJobTestCase. This
class will perform automated tests on the batch process. The runs are performed within the
test thread and transaction and all changes are rolled back at the end of the test.

After creating the background process, a corresponding entry should be made in the Batch
Control table referencing the created BatchJob's class.

An example batch Job is com.splwg.base.domain.todo.batch.BatchErrorToDoCreation and the
test is BatchErrorToDoCreationTest.

»  Testing Background Processes

Testing Background Processes

BatchJob classes can be tested with JUnit in two ways:

» Extending the BatchJobTestCase class and implementing abstract methods.

e Calling the submitBatchJob(SubmissionParameters) method in any ContextTestCase. This
allows testing a mix of one or more background process and other business logic to be
tested.
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In both approaches, the normal commit and rollback logic of BatchJobs is subverted so that all
updates performed by the batch process are rolled back when the test completes, either
successfully or unsuccessfully. Therefore, these JUnit tests provide a safe way to test batch
processes without making irreversible database updates.

Creating MOs and Maintenance Transactions

A typical development of a new MO and its corresponding maintenance transaction entails the
following steps:

Create database objects, e.g., tables, indexes, etc.

Enter database type of meta-data using online application from the Admin Menu. This
includes:

— Field

— Table

— Table/Field

— Constraints

Enter MO meta-data using the online system from the Admin Menu.

Create the entity, changeHandler, and maintenance impl (implementation) classes using
Eclipse.

Generate artifacts based on the impl classes using the Artifact Generator. The artifact
generator must also be executed whenever annotations and/or meta-data are changed.

Add business rules on either the entity or changehandler using Eclipse.
Create business components, if necessary, in Eclipse.
Create test classes and then execute JUnit tests in Eclipse.

If necessary, update maintenance impl class annotation to include fields with derived
values using Eclipse. Regenerate artifacts after changing annotation. This generates the
service metainfo.

Add business logic on maintenance impl classes using Eclipse.

Create maintenance test classes and then execute JUnit tests in Eclipse.
Create search impl classes using Eclipse.

Create search test classes and then execute JUnit tests in Eclipse.

Create a new Maintenance Object from the Admin Menu -> Maintenance Object. This
would automatically create the Tab Menus and Tab Pages necessary for a new transaction.
This will also create the appropriate navigation key for each program component.

Create javascript user exits for Ul program components (tab menu, tab page, list grid, and
sSo on.).

Add security access to the new application service.
Create Menu entry for new application service.

Launch server and test the new application service.

Building General Purpose Maintenance Classes
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The steps for developing general-purpose maintenance classes are like those for MO-based
maintenance classes, as described above, but without the need to rely on entity or MO
metadata.

Create the maintenance impl (implementation) classes using Eclipse.

Generate artifacts based on the impl classes using the Artifact Generator. The artifact
generator must also be executed whenever annotations and/or meta-data are changed.

Create business components, if necessary, in Eclipse.
Create test classes and then execute JUnit tests in Eclipse.

If necessary, update maintenance impl class annotation to include fields with derived
values using Eclipse. Regenerate artifacts after changing annotation. This generates the
service metainfo.

Add business logic on maintenance impl classes using Eclipse.
Create maintenance test classes and then execute JUnit tests in Eclipse.

Create javascript user exits for Ul program components (e.g. tab menu, tab page, list grid,
etc.).

Add security access to the new application service.
Create Menu entry for new application service.

Launch server and test the new application service.

Creating Javadocs for CM Source Code

Information about the Javadoc tool can be found at the following location: https://
www.oracle.com/technical-resources/articles/java/javadoc-tool.html. Please refer to the

documentation concerning how to write tags, troubleshoot warnings and errors, and any other
Javadoc tool questions.

Some known warnings are generated as part of the CM Javadoc process. The following two
warnings are safe to ignore:

The product's annotations currently use tags that are unrecognized by the Javadoc tool.
Currently, the Javadoc tool is reporting these as warnings. These warnings are safe to
ignore. For the list of tags that are relevant, please refer to the reference guide. For
example, the Javadoc tool emits the following warning when it encounters the product's
EntityPageMaintenance annotation. It is safe to ignore.

warning - @ntityPageMaintenance is an unknown tag

The Javadocs tool may also generate warnings that appear from the generated artifacts.
These are easily identifiable by looking at the path for the name "sourcegen." For example,
the following warning can be ignored since the path name includes the "sourcegen”
directory:
C:\spl\CCB_PROJ1\java\sourcegen\cm\com\splwg\cm\domain\common\cmCisDiv\CmCis
DivisionMaintenance_Gen.java:437

For all other warnings, please refer to the Javadoc documentation.

To generate Javadocs, run the utility script generateJavadoc.bat.

To integrate CM and the product's Javadocs, run the utility script reindexJavadoc.bat to
recreate the indices to reflect current environment.
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* Recreate the Javadoc Indices

Generate CM Javadocs

Prerequisite: all artifacts need to be generated and the code needs to be compiled without
errors.

The first step is to generate Javadocs for CM code. The standard behavior of the Javadoc tool
is to create indices that show the packages and classes of the source code that the tool was
run on. The resulting indices will only show links to the CM classes and not the product's. To
recreate the indices so that they include both the CM and the product's Javadocs, follow the
next step.

Recreate the Javadoc Indices

A utility script can recreate the Javadoc indices to include both the CM and the product's
Javadocs. The script will scan the files in the Javadoc directory and recreate the indices based
on the files that it finds.
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Cookbook

e Hooking into User Exits

e Maintaining General-Purpose Maintenance Classes

e Maintaining MOs

e Maintaining Database Meta-data

e Maintaining Java Classes

e Maintaining Services

* Maintaining Foreign Key References

e Maintaining Lookup Tables

e Maintaining Navigation Keys

*  Maintaining Navigation Options

e Maintaining User Interfaces

e Maintaining Menus

e Maintaining Application Security

e Maintaining Ul Components (Translation)

e Plugging in Algorithms

e Maintaining Portals and Zones

»  Maintaining Background Processes

e Creating Javadocs for CM Source Code

Hooking into User EXxits

* Hooking into Maintenance Class User Exits

* Hooking into Ul Javascript User Exits

» Hooking into Java User EXxits (interceptors)

Hooking into Maintenance Class User Exits

* Maintenance extensions

Maintenance extensions

Not all maintenance logic can go in the initial application's Maintenance. For instance, how can
you retrieve the description of a foreign key whose table doesn't exist in that application?
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Therefore, an "extension" methodology needs to exist whereby an existing page can have
behavior added to it at predetermined plug-in points.

This is done by having a list of maintenance extensions that can be supplied for any given
maintenance. At runtime, this list is kept and when a maintenance is initialized, new instances
of its extensions are created. These extensions are called after any original maintenance
behavior, and in the order of loaded applications. This means that the extensions should have
no dependence on which other extensions have run, excepting the original maintenance
having run.

« Developing Maintenance Extensions

Developing Maintenance Extensions

Maintenance extensions must use the same buffer structure as the original maintenance. The
only change allowed is to add possible new default values. Thus, a maintenance extension
with its annotation might look like this:

/**

* @ersion $Revision: #1 $
* @i nt enanceExt ensi on (serviceNane = Cl LTALTP,

* newDef aul t s={ @avaNaneVal ue (val ue = TEST, nane = test)
* }
* )

*/
public class Al gorithnTypeMaintenanceExt ension
extends Al gorithnTypeMi nt enanceExt ensi on_Gen {
}

The maintenance extension will have its superclass generated to give easy access to the
STRUCTURE definition and HEADER and DEFAULT constants, as well as provide an easy
hook for any future functionality that might need to be inserted.

You must use the constants on the STRUCTURE or HEADER structure definitions to reference
input header fields or which output fields to populate.

The maintenance extension can then override any methods needed to provide its functionality.
Some examples of methods available are:

/**

* Process a default
* @aram defaul tVal ue the raw string value of the default
(can conpare

* agai nst DEFAULTS constants)

* @aramitemthe itemto be nodified with default val ues

*/

public void processDefaul t(String defaultVal ue, DataEl ement
item {}

/**

* Process the data after the whole add (root and chidren)
action is
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* done.
* @aramoriginalltemthe input item
*/

public void afterAdd(DataEl enent originallten {}

/**

* Process the data after the whole read (root and children)

action is

* done.

* @aramresult the output item

*/

public void afterRead(DataEl ement result) {}

/**

* Process the data after an element of the given list has
been read.

* @aramlistNane the |ist nane
* @aram out put El ement the output el ement
* @aram sourceEntity the just read entity
*/
public void afterPopul at eEl enent (String |istName,
Dat aEl ement out put El ement, BusinessEntity sourceEntity) {}

/**

* Process the data after an element of the given list has
been changed.

* @aramlistNane the |ist nane

* @araminput El enent the input el ement

* @aram changedEntity the changed entity

*/

public void afterChangeEl enent (String |istName,

Dat aEl ement i nput El ement, Busi nessEntity changedEntity) {}

I

The complete list can be found in the hierarchy of the extension class (e.g.,
Abst ract Mai nt enanceExt ensi on) http://www.python.org/

Hooking into Ul Javascript User Exits

@® Note

The JSPs outlined in this section are no longer shipped automatically with the product
for security purposes. Refer to the Installation Guide for details of how to add them to
your installation.

The client-side external user exits are designed to give implementers flexibility and power to
extend the base package user interface. Implementers can add additional business logic
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without changing base html files. These user exits were developed such that developers can
create an include-like file based on external user exit templates.

Hooking into User Exits

There are two types of client user exits available. There are process-based user exits that wrap
the similar product user exit code with pre- and post- external user exit calls, and there are also
data-based user exits that simply allow the implementer to add/delete data from the product

returned data.

Both types of external user exit are only called if the function exists in the implementer's

external include JSP file. All available user exits are listed online in the system through the
relative URL: /code/availableUserExits.jsp, with definition examples and links to the Framework
code that executes the call.

3 Available User exits - Microsoft Internet Explorer

=10l x|

J File Edit ‘“iew Favaoites Tools Help

J Address I@ http:#éniborg: 6020/ coded availableU serE wits.jsp

e
j & Go

‘ Calling file

For

¢ Miscellaneous How-To's

Called . .
‘ Clent ‘ Base exit name ‘ Return type listiservice.. ‘ example Product declaration example CM dec
. . function extCrrerrideContext,
ris s tahhlerm orvermideContesd & ceountld String f}'unct]on ovemideContext Aocountldl){ (productRetunValue){
'
. . function extCrernideContext]
cis o tbMemn |overrideContextPersonld String I;“m“”“ orvemideContextPersonld() | { productRetumValus){
'
. . . function extCrrermideContext]
cis jo tbMemn |owverridsContextPremiseld String I;“m“”“ orverrideConentPreradseld(){ { productRetumValu){
i
ris js tahhlerm shouldh ot AutolTppercase Booleanalue self shouldNothutoUppercase = false flnction extShouldothutol
(aPoolean){ }
. . function extMotUppercaseFi
ris s tahhlerm notUppercaseFields A rray f}'umt]on notllppercesFields(){ (productRetumValue){
i
. . function extlgnorelvlodifizdF
cis js tablilenu ‘jgygreModj.ﬁedFields Ly I;“m“”“ ignerehlodfiedRislds(){ (produetRetumValue){
i
. function extDontCopykeyt
ris s tahhlenn dontCopyeytlarmes A yray List f}'umt]on dontCopyHeyHanes TISTO{ (productRetumValue){
i
function initializeNewEleraent LIST function extInitializel ewEle
i3 j§ tablvlenn initializeMewElement roid List (dataFlernent) | (dataElement){
' i
function extFieldsTolneludel
cis js listGrrid fields Tolnelndelrl ist ML Ly {““”“D“ fieldsTolnaludeInlstEMLIN (produstRetumYalue){
i
. . . Furetion extSaveButtonEnah)
i o tablern  |sweButtonFrablingOverride  |Boolean {“mm sarebutorBnblingOvenideOl Rt el
i

-

The following are some how-to examples of typical behavior utilizing some of the standard user

exits.

The examples are written for cases of modifying new CM transaction pages, where the
function definitions are put into "extended JavaScipt" files (.xjs) that are meant to contain
JavaScript user exits directly for a page.

If, on the other hand, an implementer wishes to modify the behavior of a shipped product page,
each of the functions below have a corresponding "ext" function that can define in a /cm/

extXXX.jsp file corresponding to the desired page that will fire after any product function call
(see above an example of hiding the Sequence column in the algorithm maintenance page).

« How Do | Control the Initial Focus Within Tab Pages/Grids/Search Pages?

e How Do | Mark Fields that Won't Make the Model Dirty?
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« How Do | Control the Triggering of Defaults After a Search?

« How Do | Avoid Automatically Setting Fields to Uppercase?

« How Can | Force the Save Button to be Enabled?

« How Can | Override the Processing After a Change/Add?

« How Do | Prevent the System from Setting Focus to a Widget After an Error?

« How Do | Prevent Attributes From Being Copied into New List Elements?

e How Do | Customize New List Elements?

« How Can | Get My Sequence Numbers to Default Properly on My List Grid?

How Do | Override the Tab Page Shown After an Error in a List (Grid/Scroll)?

« How Do | Disregard Unwanted Criteria from a Search Triggered by a Search Button?

How Do | Disregard Unwanted Search Result Columns?

e How Do | Format a Value Based on a Given Format?

How Do | Control the Initial Focus Within Tab Pages/Grids/Search Pages?

The system automatically places the initial focus on an appropriate widget (generally input
fields) within a Tab Page/Search Page/Grid.

By default, focus is placed on the first enabled field that has a data class defined. (Fields with
no Field Name / Table Name defined within Meta Data have no data class.)

If there are no fields within the tab page that satisfy this criterion, the system looks recursively
into all the contained frames (list grids, for example).

If no field is found then no element receives focus.

You can override the default behavior at each level via the provision of a
focusWidgetOverride() function within the user exit file; this returns either the Name of the Field
to receive the focus or null.

If null is returned, the system ignores all fields within this document and continues to search in
lower-level documents.

For example:

From within a Tab Page (if you want focus to go on to a sub document):

function focusWdgetOverride() {
return null;

}

From within a List Grid:

function focusWdget Override() {
return "TD_TYPE_DRLKY: 0$TBL_NAME";

}
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From within a Search Page:

function focusWdget Override() {
return "LAST_NAME";

}

@® Note

These functions can be as simple or complicated as you want. You could conditionally
return a field name or null and this code would run each time the window loads. Also, if
a tab page has a popup window or a search window open as it is loading, then the
initial focus would stay on the popup window, and not on the tab page.

How Do | Mark Fields that Won't Make the Model Dirty?

In certain windows, we have a concept of a locator field, which typically acts as a filter on some
lists of the current object. Examples are user group's filter on description and several IB
windows' filter by date.

In case the page is dropped after a data change, locator fields throw an unexpected warning
about loss of data. To avoid this warning on locator fields, you can add a function that
enumerates the locator fields, such as the following:

function ignoreMdifiedFiel ds(){
return [' START_DTTM ]

}

You can include any nunber of fields in the array, e.g.
return ['FIELD 1', 'FIELD 2', 'FIELD 3']

How Do | Control the Triggering of Defaults After a Search?
If a search returns multiple fields and more than one of these fields can trigger default, then it
might be more efficient to only have one of these fields trigger the defaulting.

This is accomplished by creating a new function called
overrideDefaul t Tri gger sFor _SEARCHGROUP within the tab page that contains the search,
where SEARCHGROUP is the name of the sear chG oup you want to override.

The function must return an object with the triggering field(s) are attributes with a t r ue value.

For example:

function overrideDefaul t Tri ggersFor SRCH1() {
var triggers = {};
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triggers["ACCT_ID'] = true;
triggers["SA ID']=true;

return triggers;

How Do | Avoid Automatically Setting Fields to Uppercase?

Model attributes that are also key fields are automatically coerced to be in uppercase. You can
block this behavior on a field-by-field basis by defining the not Upper caseFi el ds() function in
your TabMenu's user exit file to return an array of field names that should not be converted.

Example:

function not UppercaseFi el ds() {
return [' ELEM ATTSAT NAME' ]

}

You can also provide a global override for an entire TabMenu by setting the
shoul dNot Aut oUpper case variable to t r ue:

var shoul dNot Aut oUpper case = true;

How Can | Force the Save Button to be Enabled?

The save button usually synchronizes to the state of the model, such that if it has not been
dirtied, the button is disabled. There are cases in which it may be useful to control the state of
the save button. For example, when a save should always/never be allowed.

To return a boolean indicating whether the save button should be enabled, define the function
saveBut t onEnabl i ngQverri de() on the TabMenu user exit file. You can simply return a literal
boolean, or perform any desired processing to determine the return value.

Example:

function saveButtonEnablingQOverride() {
return false;
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How Can | Override the Processing After a Change/Add?

If you need to intervene in the processing after the system successfully completes a Change or
Add operation, define the function pri vat ePost ChangeSucceeded() or

privat ePost AddSucceeded() in your TabMenu user exit file. The function should return a
boolean to indicate whether the system should refresh the Ul with the newly returned server
data. For example, you would want to return f al se in case you navigate to a different
TabMenu.

Example:

function privatePost AddSucceeded() {
var nodel = parent. nmodel;
var nodeFl ag = nodel . get Val ue(' COWPL_NAV_MXDE FLG );
var navKey = nodel . get Val ue(' COMPL_NAV_KEY' );
var conpl Sw = nodel . get Val ue(' CMPLT_CLI CKED_SW ) ;
if (conpl Sw && model . get Val ue(' ENRL_STATUS FLG ) == '30") {
if (rmodeFl g &% navKey){
if (mdeFlag == 'G) {
parent.tabPage. got oCont ext (navKey) ;
return fal se;
} else if(nodeFlag == "A') {
parent .t abPage. addCont ext ( navKey) ;
return fal se;

}
}

return true;

How Do | Prevent the System from Setting Focus to a Widget After an Error?

When a service receives an error and shows a message after calling a back-end service, the
browser attempts to set focus to the relevant widget in error. If you do not need this behavior,
you can define the TabMenu variable dont Set FocusOnError totrue.

Example:

var dont Set FocusOnError = true;

How Do | Prevent Attributes From Being Copied into New List Elements?

To keep their prime keys consistent, key fields are automatically copied (based on name
matching) from a parent list element into new child elements (for example, those created by
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using the scroll + button). If you want to inhibit this operation for certain fields, define the
TabMenu function dont CopyKeyNames_<LI ST NAME> to return an array of fields that should not
be copied into new elements of the list named LI ST_NAME.

Example:

function dont CopyKeyNanmes ENRL_FLD() {
return [' SEQ NUM ]

}

How Do | Customize New List Elements?

When you use the + button on a grid or scroll you get a new, empty list element. If you want to
customize the object, define a function in the TabMenu's user exit file named
initializeNewEl ement <LI ST_NAME>( newEl enent) .

Example:

function initializeNewEl ement ENRL_LOE newkl ement) {
newkl ement . set (' ENRL_LOG TYPE FLG, 'USER);
newEl enent . set (' USER_I NFO ,
par ent . nodel . get Val ue(' CURRENT_USER I NFO ));

}

How Can | Get My Sequence Numbers to Default Properly on My List Grid?

If you are working with a List Grid that uses some type of sequence field (for example, SEQNG,
LI NE_SEQ, SORT_SEQ), there is a handy bit of technology that you can use that will cause the Ul
to do this job for you.

Just follow the steps below and you will solve this problem. The sequence field will be
populated in your empty line, and any elements that are added from then on will have an
appropriate value in the sequence field. If the user edits the sequence field at any point, the
next element added to the list will incorporate the change without any problems.

@® Note

The default Sequence Number functionality will default the next nearest value from the
highest sequence. The defaulting will do nothing after the sequence reaches the
highest number it can hold.

* Inthe user exit file of the Tab Menu - not the main Page or the List Grid - copy this
JavaScript code:

function initializeNewEl enent LI ST _NAME(newEl enent) {
var myListName = "LI ST _NAME";
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var nyLi st SeqName = "FI ELD NAME";
var myLi st MaxSeq = 999;

def aul t SequenceNunber (nyLi st Name, myLi st SeqNare, myLi st MaxSeq, newEl erment )
}

</ SCRI PT>

<SCRI PT src="/zz/ def aul t SequenceNunber/
def aul t SequenceNunber . j s"></ SCRI PT>

<SCRI PT>

e For LI ST_NAME, substitute your List Grid's list name. Be careful not to lose that underscore
[ _Tjustin front of LI ST_NAME in the first line! Remember that JavaScript is case-sensitive
and make sure that you use all UPPERCASE letters as shown here.

e For FI ELD_NAME, substitute the name of your sequence field, whatever that might be in your
List. Don't lose the quotes [ "] ! Again, use all UPPERCASE letters.

How Do | Override the Tab Page Shown After an Error in a List (Grid/Scroll)?

When the system receives an error (for example, after a Save), it attempts to set focus on the
relevant widget, which might require flipping to a different tab page. If the error relates to a list
(grid or scroll) the system might not choose the tab page you would prefer. In that event you
can control the tab page that should be opened by defining the TabMenu function
overrideError TabPage <LI ST _NAME>() .

Example:

function overrideError TabPage BPA() {
return 'bussProcessAssi st ant St epPage’ ;
}

How Do | Disregard Unwanted Criteria from a Search Triggered by a Search Button?

When a search button (currently implemented as an IMG) is pushed, the system launches a
search and pulls all applicable criteria values from the current model. It might be that certain
criteria fields should be ignored in a particular case. You can define the function

addl gnor eFi el dsFor _<tri gger Fi el dName>() on a tab or search page's user exit file to specify
fields to ignore whenever the IMG button named triggerFieldName is pushed on that page.

The function takes a single argument, fields, and you should add key/value pairs where the key
is a field name to ignore, and the value is tr ue.

Example:

addl gnor eFi el dsFor ADDRESS1 SRCH = function(fields) {
fields['CITY_SRCH] = true
}
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addl gnor eFi el dsFor _PER_ID = function(fields) {
fields['ENTITY_NAME SRCH] = true
}

How Do | Disregard Unwanted Search Result Columns?

When you accept the result of a NOLOAD search, the system tries to populate the selected
search result row into the current model. There are cases in which this is not desirable, for
example, when there is no corresponding attribute for a display-only column. You can exclude
a column from being returned as part of a search result by defining the search client's (Tab
Page or Search window) function i gnor eResul t Col ums() in the corresponding page's user
exit file. Return an object with keys specifying attributes and values all setto t r ue.

Example:

function ignoreResultCol ums() {
return { ADDRESS1: true, CITY: true, POSTAL: true };

}

Since searches can be shared by many search clients, it is possible that some clients want to
get a specific column, but others do not. In that case, define the TabMenu function
i gnor eResul t Col utmsFor _<servi ce> as above.

Example:

function ignoreResul t Col umsFor CI LCCOPS() {
return {CONT_OPT _TYPE CD: true}

}

How Do | Format a Value Based on a Given Format?

If you need to format a value based on a given format, for example, on Person ID Number, if
you select ID Type as SSN (999-99-9999), you can always format the Person ID Number
before committing it to the server.

To do so, you can call the f or mat Val ue javascript function.

* Inthe user exit file of the tab page include the following lines:

</ SCRI PT>
<SCRI PT src="/zz/format Val ue/ f or mat Val ue. j s"></ SCRI PT>
<SCRI PT>
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* Now, you can start using the function to format a value. To use this function, you need to
pass in both the value and the format into the function.

var phFormat = nyDat a. get Val ue(pureLi st Nane +
" PHONE_TYPE_FORMAT' ) ;
if (pureFieldName == "PHONE') {
updat eFi el d( pureLi st Name + ' PHONE'
for mat Val ue(myDat a. get Val ue(pureLi st Name +
"PHONE' ), phFormat));

}

Hooking into Java User Exits (interceptors)

Example

Create a class implementing any of the following Interceptor Java Interfaces whenever
processing is required before or after the invocation of a service. The CMServiceConfig.xml file
contains the mapping between services and corresponding classes that implement pre/post
processing plug-ins. The files should reside in the same directory as the service xml files, that
is, in the <classpath>/services folder. This can be arranged by placing the files in the web
application server's WEB-INF/classes/services folder or in an existing jar file.

@® Note

CM interceptors defined on the CMServiceConfig.xml override base product
interceptors on the same service and action.

To implement an interceptor:

* Creating a class implementing any of the Interceptor Java Interfaces.

* Register the class in CMServiceConfig.xml.

e Example

The following is a sample interceptor and configuration file, where one interceptor class
implements all four interfaces.

Configuration file CMServiceConfig.xml:

<Servi cel nterceptors
<Servi ce name="CM.TBTCP" >
<Interceptor action="add">
com splwy. cis.interceptortest.|nterceptorTest
</l nterceptor>
<Interceptor action="change">
com splwg. cis.interceptortest.|nterceptorTest
</l nterceptor>
<Interceptor action="delete">
com splwg. cis.interceptortest.|nterceptorTest
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</ Servi cel nterceptors>

</l nterceptor>

<Interceptor action="read">
com splwg. cis.interceptortest.|nterceptorTest

</l nterceptor>

</ Service>

Class com.splwg.cm.interceptortest.InterceptorTest:

package com splwg. cminterceptortest

i mport com spl wg.
i mport com spl wg.
i mport com spl wg.
i mport com spl wg.
i mport com spl wg.
i mport com spl wg.
i mport com spl wg.

publ
| Changel nt er cept

PageBody in) {

changed) {

Software Development Kit
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servi cei nterception. | Addl nt er cept or
servi cei nterception. | Changel nterceptor

servi cei nterception. | Readl nt erceptor

servi ce. PageBody;
servi ce. PageHeader
servi ce. Request Cont ext ;

ic class InterceptorTest inplenents |Addlnterceptor

or,

| Del etel nterceptor, |Readlnterceptor {

publ i ¢ PageBody about ToAdd( Request Cont ext context, PageBody

System out. println("about ToAdd: " + in);
return nul |

}

public void afterAdd( Request Cont ext context,
Systemout.printin("afterAdd: " + added);

b

PageBody added) {

publ i ¢ PageBody about ToChange(Request Cont ext cont ext,

System out. println("about ToChange: " + in);
return nul |

h

public void afterChange(Request Context context, PageBody

System out. println("afterChange:

h

+ changed);

publ i ¢ bool ean about ToDel et e( Request Cont ext context, PageBody

Systemout. println("about ToDel ete: " + in);
return true

}

public void afterDel et e(Request Context context, PageBody in) {

Systemout.printin("afterDelete: " + in);
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}

publ i ¢ PageBody about ToRead( Request Cont ext context,
PageHeader in) {
Systemout. println("about ToRead: " + in);
return nul l;

}

public void afterRead(Request Context context, PageBody
result) {

Systemout . println("afterRead: + result);

Maintaining General-Purpose Maintenance Classes

While most page maintenance classes are Entity-based (see Maintaining MO's below), it is
sometimes necessary to write a general-purpose maintenance class for some specific
purpose.

To develop such a Page Maintenance class, you need to create a hand-coded implementation
class. This class subclasses a class (to be generated) with the same name (and package) as
your class, but with the suffix "_Gen". For example, if your class is named

Sanpl ePageMai nt enance, you'll subclass Sanpl ePageMai nt enance_Gen. Your class must include
an annotation providing the metadata that describes the maintenance. This annotation is
essentially a subset of the annotation for an entity page maintenance (MO maintenance), but
leaves out details specific to the entity model (also known as the domain model). For example,
the RowFi el d annotation is not supported, since it links directly to an entity.

Here is an example of a simple PageMai nt enance annotation:

@ageMai nt enance (secured = fal se, service = Cl LABCDE,
body = @pataEl ement (contents = { @ataField (nane =
DATA FIELD1, overrideFiel dNane = FLD NAME)
, @ataField (DATA VALUEL)}),
actions = { "read"},
header = { @ataField (name = | NPUT_FI ELDL1,
overrideFi el dName = FLD _NAME)
, @ataField (name = | NPUT_VALUEL)},
headerFields = { @ataField (name = CONTEXT_ NAMEL,
overrideFi el dName = FLD _NAME)
, @ataField (name = CONTEXT_ VALUEL,
overrideFi el dName = FK_VALUE1)

, @ataField (name = CONTEXT _NAME2, overrideFi el dName

= FLD_NAME)

, @ataField (nane
overrideFi el dName = FK_VALUE1)},
nmodul es = { "foundation"})

CONTEXT_VALUE10,
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This example does not use any lists, but they are described and supported as are any entity
maintenance classes. By default, any lists here are unmapped, that is, they are not populated
by the framework from the entity model.

The supported actions are r ead, change, add, and del et e. You can leave out the actions
annotation completely if you intend to support all four of these actions. Otherwise, it's useful to
declare what methods you'll support, so the framework can create an appropriate error
message when an unsupported method is invoked.

You must implement one or more of the following action methods.

protected DataEl ement read(PageHeader header)
protected voi d change(Dat aEl enent iten)

prot ect ed PageHeader add(DataEl ement item
prot ect ed PageHeader copy(PageHeader header)
protected void del ete(DataEl enent iten)

The body of the implementation is completely up to you. The available API is largely the same
as for entity page maintenance. For example, if you have a current session/transaction in
which to execute queries, you can access the entity model. You are expected to throw
ApplicationError or ApplicationWar ni ng Java exceptions, as appropriate (for examplle, via
addError () and addWar ni ng() ), unless a serious or unforeseen problem occurs, in which case
you should throw a LoggedExcept i on, or simply let the underlying Java runtime exception
bubble up.

The usual implementation of the read method would be to retrieve one or more parameters
from the input page header, and construct a Dat aEl enment holding the desired return values,
including any lists (which may be recursive).

For the change method, the usual behavior would be to examine the provided Dat aEl enent
object, perform some operation, and return a different data element to hold the changed
values.

The add method is similar to change in that it accepts an input Dat aEl ement , and returns the
newly added Dat aEl enent instance (which should be a different instance than the input).

The del et e method accepts a Dat aEl enent , but returns nothing after the conclusion of the
operation.

Maintaining MOs

*  Maintaining Maintenance Classes for MOs

e Maintaining Maintenance Objects

Maintaining Maintenance Classes for MOs

For a new MO, use the Eclipse plugin to create the skeletal class structure for a new
maintenance object class.

For other services not linked to a MO, you will need to write a new maintenance subclass and
create the annotation.
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To develop an Entity Page Maintenance class, you need to create a hand-coded
implementation class. This class must include an annotation providing the metadata that
describes the maintenance. In addition, the business entities that "back" the maintenance must
already have been created.

Let's take a look at a simple maintenance annotation example to illustrate its properties:

@nt i t yPageMai nt enance (
program = Cl PTBTCP,
service = CILTBTCP,
entity = batchControl,
copy = true,
body = @pat aEl ement (
contents = {@ataField (DEFAULT_FOR_FLG
, @owFi el d (name=f oo,
entity=batchControl)
, @i stField(name=BCP, owner =f 00,
property = parameters)

}
),

lists = {@ist (name = BCP, size = 50, copy = true,
progr an=Cl PTBCPL, const ant Name="(| -
CONST- CT- MAX- FI FTY- COLL",
body = @pat aEl ement (contents =
{ @RowFi el d (batchControl Parameter)}))
}
)

First, we see that this tag is an EntityPageMaintenance, meaning it is a page maintenance for
a single entity root object. Here it is a batch control, but account, person, premise, and so on,
would also be examples. The idea here is that, by default, the maintenance framework tries to
read, save, and delete the free of data that starts with an instance of batch control. (Another
kind of page maintenance is EntityListPageMaintenance, where you maintain a list of entities
without a single root object. It has slightly different attributes than those discussed below.)

Next, we list some attributes of the top-level annotation. The required pr ogr amattribute gives
the equivalent Converted COBOL Program page module name that we are replacing.

The servi ce is the name of the page service that we are implementing. This is required so the
Framework knows that it should route requests for this service directly to this Java class.

The required ent i ty property names the entity that this maintenance uses for its root. It should
match an entity that is defined within the system, else the maintenance cannot work.

The copy attribute signals that certain copy fields should be defined in the service. Making the
framework explicitly aware of these fields is preferable to dumb coding of these fields.

Now we hit the two major structural elements, the body and | i st s attributes.

The body attribute always resolves to a DataElement, which is simply a way to organize the
collection of rows, loose fields, and lists that belong to a particular level in the service data
structure. These contents are simply held in the cont ent s array, which here starts with a
simple datafield, DEFAULT_FOR_FLG. Note that you simply reference the field name, and the
generator uses the field metadata to infer its type and size. The next element of the cont ent s
array in this example is RowField. This is essentially a way of naming a reference to the
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properties of a single entity/table, including its language fields, if appropriate. You need to
specify its enti ty and name. Here | use a dummy name, foo.

Finally, we have a ListField, which consists of a reference to a list structure that is defined in a
separate tag (I i sts). Here, we merely name the referenced list by name, provide the owner
(which matches the name of the parent row), and the property (which tells the system how to
access the list from the parent). We deduce that the get Par anet er s() method on a batch
control will yield the desired child list.

e List Maintenance Classes

e Maintenance List Filters

e List Maintenance Get More

List Maintenance Classes

Writing a new list maintenance class requires you to create a new class, that provides an
annotation with metadata, and lets you implement any user exits you need.

The class should subclass a generated class with the same name, but with suffix _Gen.

The annotation is @.i st Servi ce, the same annotation structure that is used for lists within
PageMaintenance. The service name should end with "L".

If there are child lists, you need to declare them with the | i st s annotation, just like for
PageMaintenance.

You should specify any query criteria (from clause, where clause, order by clause) in the List
Service annotation. See MaintenanceListFilter for details.

The default test superclass simply tests that at least one result row is returned.

Here is an example for testing this list maintenance:

package com spl wg. base. domai n. bat ch. bat chRun;

i mport com spl wy. base. api . servi ce. Li st Header ;
i nport com splwy. base. api . testers. Li st Servi ceTest Case;

i nport java. math. Bi gl nteger;

public class ThreadListlnquiry_Test
ext ends Li st ServiceTest Case {
[~ Met hods

public String getServiceName() {
return "Cl LTBTHL";
}

/**

* @ee
com spl wy. base. api . test ers. Li st Servi ceTest Case#get ReadLi st Header ()
*/
protected ListHeader getReadListHeader() {
Li st Header header = new Li st Header();
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header. put ("BATCH CD', "TD-BTERR');
header. put ("BATCH_NBR', Bi gl nteger.valueCf(1));
header . put ("BATCH _RERUN_NBR', Bi gl nt eger.val ueC(0));

return header;

Maintenance List Filters

A given list on a maintenance may not need to return all the data in the list. Instead, a filter can
be applied to return a subset of the data. You get the main list by default.

You can modify the SQL that will be used for the list retrieval by writing an HQL to filter the list.
This HQL goes into the @.i st annotation's fronCl ause and wher e ause properties. This is
written as an HQL filter HQL, where the main table (and its language alias, if there is one)
already exists in the background, and can be referenced by the alias t hi s (and t hi sLang for
the language row).

New entities can be added to the from clause, and a where clause can be specified. However,
a select clause should not be specified; instead, results can be added in the bi ndLi st user exit
(see below). And neither should be an order by (the order by is to be specified separately).

Additionally, if there are extra values that can be retrieved via a join, the loose data fields can
be specified as @.i st Dat aFi el d, with an hqgl Pat h property specifying the hqgl path to select the
result.

Finally, you can bind parameters and also specify extra results into the query in the bi ndLi st
user exit specific for the given list.

List Maintenance Get More

When a list is too large to send to the Ul in one shot, there is the ability to get more rows.

An @List can simply have its order set (separate from any other Maintenance List Filter
properties). Everything else is automated by the FW. There is no need to add special LAST_
fields to the annotation/service, nor even to add the parent's PKs.

The order of a maintenance's list can be given in two ways:

e The order can come from the domain _Impl class. However, this is limited as it may only
use fields on the entity table itself (not even language properties).

e The order can be specified on the @List annotation as a string or der By, written in hql form,
using the special entity alias t hi s to refer to the row (and t hi sLang to refer to the language
row if one exists), and including any other aliases available from the f r onCl ause property.

The list will retrieve rows in chunk sizes given by the size property on the @List annotation.

An example of using this filtering to join extra information is available on the class
Mai nt enanceObj ect Mai nt enance. Another example on a Li st Servi ce, is available on the class
Navi gat i onOpt i onMenuLi st .

Besides using a MaintenancelListFilter and knowing how to deal with list get mores, lists in a
page maintenance will automatically retrieve (and cache) the language row associated with the
main row of the list. This helps the n+1 select problem (only a single SQL is issued, instead of
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the main one, plus an extra one for each of the rows' language row), and also provides the
ability to have shorthand for the or der By property of a list. If the order is simply by a language
property, then you can reference it by t hi sLang. property, without having to supply a
filterd ause.

Maintaining Maintenance Objects

A maintenance object is a group of tables maintained together within the system.

@® Note

For detailed information about Maintenance Objects, please refer to user document
Framework Administration, Database Tools, Defining Maintenance Object Options

Maintaining Database Meta-data

¢ Maintaining Fields

e Maintaining Tables

Maintaining Fields

Field represents a column on a database table. A Field must exist before it can be defined on a
Table.

@® Note

For detailed information about fields, please refer to user document Framework
Administration, Database Tools, Defining Field Options.

Maintaining Tables

Table represents a database table used to store data or a database view.

® Note

For detailed information about menus, please refer to user document Framework
Administration, Database Tools, Defining Table Options.

Maintaining Java Classes

*  Maintaining Business Entities

*  Maintaining Business Components

¢ Maintaining Maintenance Classes, including collections
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Maintaining Business Entities

e Business Entity Background

» Persistent Classes

e Creating the Implementation Class

e Developing Change Handlers

Business Entity Background

A central framework concept is the Business Entity that allows for persistent data in the
database to be interacted with as objects. In general there is at least one Business Entity class
corresponding to each table in the system. Likewise an instance of one of these classes
corresponds to a row in the database. Here are some things to remember about Business
Entities:

*  When you create a new instance of a Business Entity and the current transaction commits,
a new row is committed to the database. Likewise when instances are deleted or changed,
corresponding deletes or updates are performed on the database. There is no concept of a
transient entity in our architecture; application logic is dealing with only persistent objects.

* When the actual insert, update and delete statements are issued to the database is
controlled by the framework and may be deferred for performance reasons. The framework
is, however, expected to issue DML with sufficient timeliness to maintain data consistency
so that application code need not concern itself with when statements are actually
executed.

* When you use the query language (HQL) the returned objects are Business Entities (or
scalars in the case of "count" or other aggregate functions). These objects may be
modified by application code and those changes will be persisted to the database.

* The way you change the properties on entities is via the Data Transfer Objects
corresponding to the entity.

« How Do | Create a New Business Entity Instance?

e« How Do | Change Values on an Existing Business Entity Instance?

« How Do | Delete a Business Entity Instance?

How Do | Create a New Business Entity Instance?

Creating a new entity is equivalent to inserting a new row into the database. The first thing you
need is to have the framework create a new instance of the correct Data Transfer Object for
you, so that you can set properties for the new entity instance. This can be done via one of the
standard framework methods accessible from the abstract superclasses of classes holding
business logic. This method can be told which DTO to create by passing the business interface
class for the entity. In the example below, we are creating a new Per son_DTO.

Per son_DTO personDTO = (Person_DTO creat eDIQ(Person. cl ass);
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Alternatively, if you find that you have a reference to an Id class, the appropriate DTO can be
created via a method generated onto that Id class.

Person_Id aPersonld = new Person_Id("123467890");
Per son_DTO personDTO = aPer sonl d. newDTQ() ;

Now let's set some values for the new Person instance:

personDTO set Statel d(state.getld());
personDTO set Languagel d(| anguage. getld());

Finally, we try to create a persistent instance based on these values. This is equivalent to doing
the insert against the underlying table except that: (1) required validation occurs, and (2) the
timing of actual insert occurs at the discretion of the framework.

Person person = (Person) createBusinessEntity(personDTO);

That's it. When the current transaction is committed, a new person will be added to the
database.

How Do | Change Values on an Existing Business Entity Instance?

There are really three steps:

* Ask the existing entity for its DTO.
* Change the appropriate values on the DTO.
e Call setDTO() on the entity instance.

Person_DTO dto = person. get DTQ();
dt 0. set Address1("invalid value");
person. set DTQ( dt 0) ;

Necessary Change Handlers will fire to validate the change to this "person" object as well as
other cascading events as specified in the entity's change handlers.

How Do | Delete a Business Entity Instance?

There are a number of ways to delete entities.
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1. Delete an instance that you have a reference to:
person. del ete();
2. Delete an instance where you have only its Id:
del et e( personl d);
3. Delete the results of a query
Query query = createQuery("from Person person
exists ("
+ " from PersonNane as perName where person =
per Nare. i d. person and "
+ "perNarme. i sPrimaryName = :systenBool and
per Narre. entityNane "
+ "like :name)");
query. bi ndLi kabl eStri ng("nane", "ABC', 64);
query. bi ndBool ean(" syst enBool ",
com spl wg. base. api . dat at ypes. Bool . TRUE) ;
[ ong rowsDel eted = query.delete();
Persistent Classes

Behind the scenes, the persistence and validation mechanisms are quite complex and require
the collaboration of many classes and pieces of configuration data. Thankfully, most of this

complexity is hidden from the application programmer. Still, there are various classes that the
application programmer will deal with:

Framework Classes that act as an application programming interface. These API classes

are directly referenced by application code.

Generated Classes that are created for each business entity that serve two pu

rposes:

— They provide convenient methods (like property getters and setters) based on the
structure of the specific entity, its fields, child collections, and key structure, for

example.

— They are necessary for the persistence mechanisms to work correctly.

Handcoded classes that the application programmer is expected to write. Many of the
handcoded classes are read by the artifact generator so the framework can wire up the

handcoded functionality.

Some examples of the above classes are shown below.
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AbstractData TransferObject

stringld

AbstractBusinessEntity

Interface: SimpleEntityList

AbstractEntityList

1

1

Persen_DTO

Person_Id

Person_Gen

Interface: PersonNames

PersonNames_Impl

Interface: Person

Creating the Implementation Class
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Person_lmpl

+getinfo()

Framewor k Class

Generated Class
Hand coded Class

There is very little that needs to be done by application developers to create a basic business
entity. In addition to the setup of the CI_MD_* tables describing the entity and its constraints,
only an implementation class (or | npl ) needs to be added. In this case, a developer added
Person_I npl . The following is a simple example of an | npl class for the Per son entity.

/**

*

*

*

*

*

{ SEQNWM} )

*

@usi nessEntity
(tabl eName = Cl _PER,

oneToManyCol | ecti ons

)

*/
public class Person_Inpl
extends Person_Gen {

/**

* @eturn the U

*/

Display "info" for this person

public String getinfo() {

return "PrimaryNane:

}

Important parts of the implementation class are described below:

= { @hild( collectionNane = nanes,
chi | dTabl eName
or der ByCol utmNanes

C_PER_NAME,

+ get PrimaryNane().getlnfo();

The implementation class hame must end with the suffix _I npl . For example, if the
entity has a per son name, then the implementation class hame would be
sone. package. Person_I npl . This also means that the generated business interface will be

named as sone. package. Per son.

A Class Annotation which declares:

— What table this entity represents.

—  What the owned-child tables are and what they should be called.
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— Other information. Please see the Busi nessEnt it yAnnot at i on class for more details.

The class extends an abstract superclass having the suffix of _Gen. Continuing the
example of an entity with a per son name, the implementation class would extend a not-yet-
created abstract superclass named sone. package. Per son_Gen. This superclass is created
by the artifact generator based on metadata about the table and contains:

— Getter methods for properties, including parent objects and collections.
— ThegetDTQ() and set DT(( .. .) methods that allow for properties to be changed.
— Access to standard framework methods like creat eQuery(...).

Business methods. Any hand-coded public methods are automatically exported onto the
generated business interface (for example, sone. package. Per son). Client code can then
access the added business method as follows:

Person aPerson = some logic retrieving a person instance
String thePersonslinfo = aPerson. getlnfo();

Constants. Any hand-coded public static final variables are automatically exported onto
the generated business interface. This will be useful for constants related to the entity.

Having created a new entity, it is likely that validation rules and other behaviors should be
added to it. See Adding Change Handlers for more information.

Developing Change Handlers

The creation of Business Entities allows business logic to interact with rows in database tables
as objects, such that business methods can be invoked on those objects to perform some
business function.

Entities react to proposed changes in their state. Because of object encapsulation, outside
callers are not to be exposed to internal validations and cascading state changes within the
objects they interact with. Nonetheless, it is necessary to have a way of programming the
internal logic of entities. This is the reason for Change Handlers: to enable objects to react to
proposed changes in their state.

Change Handlers are classes that add behavior to entities. This behavior takes two forms.
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Validation rules. This allows for proposed changes to be validated against business rules.
These rules are expected to be side effect free, meaning that the validation does not
change the state of the system. By calling side effect free validations only after all changes
to entity state have been performed, the framework can avoid many complex scenarios
where invalid data can slip past validations.

Cascading change logic. This allows changes to this entity to cause changes to other
entities.

Creating the Change Handler Class

Testing the Change Handler Class

Validation Rules

Change Handler Helpers for Maintenance Objects

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 24 of 60



ORACLE

Chapter 11
Maintaining Java Classes

Creating the Change Handler Class

A Business Entity may have more than one Change Handler. The framework will call each
handler associated with an entity when an attempt is made to modify the state of the
underlying entity. The following are the important parts of a Change Handler class:

The class should extend the Abst r act ChangeHandl er class and have a class nhame ending
with _CHandl er.

The @hangeHand! er class annotation. This tells the framework which entity to attach the
change handler to at runtime.

Implement any handle methods. These are methods that can implement any cascading
effects of the proposed change to the entity's state.

Construct Validation Rules that are returned by public static methods on the change
handler class. There should be one static method per rule. The reason for exposing these
methods is to facilitate testing (see below). Static methods are used instead of static
variables to prevent timing problems associated with the static initialization of static
variables.

Return an array of the rules created above via the get Val i dati onRul es() method. The
framework invokes this method at runtime to retrieve the rules.

Make sure to run the artifact generator and rebuild source code after adding a Change
Handler or modifying its annotation.

Testing the Change Handler Class

When adding behavior to an entity, it is desirable to do the following:

Break the rules into modular pieces that can be independently maintained and tested.

Test that each behavior works by creating a JUnit test for each distinct behavior.

The following steps are recommended when adding new change handlers so that the
additional behavior is sufficiently tested.
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Add each rule to the change handler at once using instances of the Pl aceHol der Rul e
class. Use an appropriate Rul el d and Descri pti on as self-documentation of what the rule
is supposed to do.

Add a new test class by extending Abst ract Entit yTest Case. This class should reference
the change handler being added and will ensure that each rule is violated by at least one
test. The test class name should end with Test .

Run the test class as a JUnit test. The test class should complain that there was at least
one rule that was not violated by the test class. For the rule that was not violated, add a
test method to the test class and add the real validation logic to the change handler class.
Try executing the test class again. Continue implementing more test methods and rules
until all rules are tested and the JUnit class completes successfully. Below is an example,
test method for a rule that tests both a successful change and an unsuccessful change. It
is important to ensure that the validation error is thrown by the actual rule being tested.

public void
t est Addr essOneLabel Requi r edl f Addr essOnel sAvai | abl e() {
/I pass
Country country = (Country) createQuery(
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"from Country country").firstRow();
Country_DTO countryDto = country. get DTQ() ;
country. set DTQ( count ryDt 0) ;

[/fail
count ryDt 0. set Addr ess1Avai | abl e( Bool . TRUE) ;
countryDt o. set LanguageAddress1("");
try {
country. set DTQ( count ryDt 0) ;
fail ("A validation error shoul d have been

t hrown");
} catch (ApplicationException e) {
verifyViol at edRul e( Count ry_Chandl er
. addr essOnelLabel Requi r edl f Addr essOnel sAvai | abl
e(), e);
}
}

Add other test methods to test handle methods on the change handler as well as business
methods that may have been added.

Validation rules are the mechanism for describing to the runtime system how it should validate
business entities. There are a few important characteristics of these rules:

The Rules

The coding style is declarative. That is, every attempt has been made so the programmer
specifies what makes data valid, not how or when the validation should take place.

The programmer needs to build the step-by-step logic specifying how the validation should
take place only in the case of custom rules.

Validation rules are side-effect free. That is, they cannot change the persistent state of the
system. This ensures that all validations are performed on the complete set of changes.
Likewise, it allows for the st art Change()/ saveChanges() logic to safely defer the firing of
rules until the end of the coherent set of changes.

The Rules
Custom Rules

Conditions

Several useful rules are provided in the interest that the application programmer can use them
with a minimum of programming. These are classes that implement Val i dat i onRul e and can
be used by application logic:
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ProtectRule will protect one or more properties on an entity.

RequireRule will require that a property be populated.

AllowRule allows a value to be populated.

AllowAndRequireRule both allows and requires that a property be populated.

DecimalRule provides some common validations against decimal data types.
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e CustomRule will create a rule out of a CustomValidation class implementing logic that
just cannot be handled by existing rules.

* RestrictRule will restrict a property to a set of values.

Each of the rules above provides standard rules that represent similarly configured rules that
are used repeatedly in the system. These standard rules can be created via static factory
methods on the rules themselves. Consider the following standard rule:

/**

* Protect the dependant property when the primary property is
equal to the supplied | ookup val ue.

* @aramruleld a unique ruleld
* @aram description a description
* @aram primryProperty the property that the condition depends
on
* (@aram dependant Property the property that is protected when
the condition is true
* @aram primryLookupVal ue a {@ink Lookup} value that the
primry property nust equal for the dependant property
* to be protected
* @eturn a newrule
*/
public static ProtectRule
dependant Pr opert yWhenPr i nar yMat hesLookup
(String ruleld
String description
Si ngl eVal ueProperty primaryProperty,
Si ngl eVal ueProperty dependant Property,
Lookup pri maryLookupVal ue)

What this rule does is to prevent one property from being changed (the dependant property)
when another property (the primary property) matches a certain value. An example would be
"the freeze date/time cannot be changed when the status is 'frozen™. In this case, the
dependant property would be freeze date/time and the primary property would be the status.
The lookup value of frozen would be passed in as the lookup value.

Custom rules become necessary for cases that are too complex to be handled by means of a
declarative rule. The process is as follows:

* Create a class that extends Abst r act Cust onVal i dat i on. Implement one or more of the
abstract methods corresponding to various events that may occur with respect to the
underlying entity.

* Within any change handler requiring this rule, instantiate a Cust onRul e passing in the class
created above.
For details on the events that can be processed by the custom validation, please refer to
the JavaDocs.

When coding a Cust onVal i dat i on that will be used by a Cust onRul e, it is important to
understand when these events fire.
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Eager Validations fire immediately, when the underlying entity is changed (either via
del ete, set DTQ(), or createEntity()).

val i dat eAdd() fires only on an add.

— validateChange() fires only when an existing entity is changed.

— val i dat eAddOr Change fires in addition to either val i dat eAdd() or val i dat eChange() .
— validat eDel et e fires when the entity is being deleted.

— validateRegi steredChange() fires when some other object is changed (like a child).
This can be any random entity instance that feels like notifying you regarding a change
of state or, more commonly, the framework automatically registers a change when a
child collection is manipulated. Your custom code can determine if a change has been
made to a child it is interested in by calling the get ChangeTolLi st () method on the
change detail passed in. You just pass in the class of your child collection, and it
passes back changes, if any.

Lazy Validations fire when a coherent set of changes is complete.

— validateSave() can be used to implement validations that needs to be performed at
the end of some set of changes. By default, a set of changes is both started and saved
within individual calls to set DTO, cr eat eBusi nessEnti ty, and so on. However, this can
be controlled programmatically by calling the st art Changes() and saveChanges()
methods that are available from within all business objects (change handlers, entities,
components, and so on). Any type of change (add, change, deleted, register change)
will trigger val i dat eSave() .

The rules would not be very useful if all you could do was always protect or require properties.
This behavior is usually based on conditions. Rules take as input one or more Conditions (for
example, objects implementing the Condition interface). Right now, there are several
conditions that can be used:
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Equals. This condition can compare properties to each other or to constants (lookup
values, Strings, etc). Likewise, the size of a collection can be compared using Equals (for
example, determine per sonNanes' size equals 0 would mean there are no names for a
person). Finally, null values can be tested using a special constant value Const ant . NULL.

Not. This is the basic boolean operator that can change the value of other conditions.

And. This is the basic boolean operator that takes two child conditions, and returns t r ue if
each of them are t rue. This is evaluated /azily and will not even evaluate the second
condition if the first is f al se (a performance enhancement).

Or. This is the basic boolean operator that takes two child conditions, and returns tr ue if
either of them are t r ue. This is evaluated /azily and will not even evaluate the second
condition if the first is true (a performance enhancement).

GreaterThan / GreaterThanOrEquals. This evaluates whether one property/constant is
greater than (or greater than or equal to) to another property/constant.

LessThan / LessThanOrEquals. This evaluates whether one property/constant is less
than (or less than or equal to) to another property/constant.

Contains. These are conditions for a collection of children- at least one element has
condition x, at most 2 elements match condition y, and so on). The child condition's
properties should be referenced from the point-of-view of the child row.
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Each of these conditions is accessible from the corresponding property or condition. There
should be no reason in normal development to use the constructors for the conditions above.
Instead, you could say, for instance:

Condition isPrimryNane =
Per sonNane. properties.isPrimryNane.isTrue();

or

Condition isAlias

Per sonNane. properties. nameType. i sEqual To( NaneTypeLookup. ALI AS) ;

or

Condition greaterThan

Per sonNane. properties. sequence. i sG eat er Than(Bi gl nt eger. ZERO) ;

or

Condi tion hasOnePri maryName
= Person. properties. nanes. cont ai nsAt Least One(i sPri maryNane) ;

or

Condition notAlias = isAlias.not();

Change Handler Helpers for Maintenance Objects

The Business Object based Maintenance objects have some standard validations. The Helper
classes described below will help in reusing the validation code. The Change Handler Helpers
have been created for the following objects:

* BO based MO.

» Standard MO Log table.

» Standard MO Log Parameter table.
* BO-Based MO

e Standard MO Log Table

» Standard MO Log Parameter Table
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« Additional Validations

BO-Based MO

The com spl wg. base. api . mai nt enanceChj ect . BOBasedMai nt enanceQbj ect CHandl er Hel per
can be used for the BO-based MO Change Handler validations.

The following standard validations are provided by this helper class:

¢ The Business Object cannot be changed.

e The Business Object must be for the correct MO.

e Status is required if the Business Object has a lifecycle.
e  Status must be a valid lifecycle status.

The following methods are provided by this helper class:

* Adding log entries for entity creation and entity status change (if the MO does not already
have a transition algorithm).

To use the validations, create an instance of the helper class in the MO Change Handler and
get the validation rules from the Helper, as illustrated in the following sample code.

Change Handler Sample Code

public class QutboundCrossRef erenceMessage CHandl er ext ends
Abst r act ChangeHandl er <Qut boundCr ossRef er enceMessage>
{
private final BOBasedMai ntenanceCbj ect CHandl er Hel per hel per = new
BOBasedMai nt enancehj ect CHandl er Hel per <
Qut boundCr ossRef erenceMessage> ( new Mai nt enanceCbj ect _| d(" O2- OXREFMSG') ,
Qut boundCr ossRef er enceMessage. properties,
Qut boundCr ossRef er enceMessage. properties. | ookOnBusi nessQvj ect() );

public void handl eAddOr Change ( Qut boundCr ossRef er enceMessage
changedCQut boundCr ossRef er enceMessage,
Dat aTr ansf er Qbj ect < Qut boundCr ossRef er enceMessage> ol dDTO )

{
hel per. handl eAddOr Change( changedQut boundCr ossRef er enceMessage,

ol dDTO);
}
public ValidationRule[] getValidationRules()
{
return hel per.getValidationRul es();
}
}

Change Handler Junit Test Code

public void testBoCannot BeChanged()

{

start Changes();

Qut boundCr ossRef erenceMessage DTO dto =
(Qut boundCr ossRef er enceMessage_DTO)
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creat eDTQ( Qut boundCr ossRef er enceMessage. ¢l ass);
dt 0. set Busi nesshj ect | d( new Busi nessCbj ect | d("ZZ- OXREFBQO') ) ;
set DtoDat a(dto);
Qut boundCr ossRef er enceMessage out boundCr ossRef er enceMessage =
dto. newentity();
saveChanges();
try
{
dt 0. set Busi nessQbj ect | d( new Busi nesshj ect | d("ZzZ- CASE"));

out boundCr ossRef er enceMessage. set DTQ( dt 0) ;
saveChanges() ;
fail ("An error should have been thrown");
}

catch (ApplicationError e)

{

verifyVi ol at edRul e( BOBasedMai nt enancehj ect CHandl er Hel per . boCannot BeChanged(
Qut boundCr ossRef er enceMessage. properti es,

Qut boundCr ossRef er enceMessage. properties
.1 0okOnBusi nessChj ect()), e);

}

Standard MO Log Table

The com spl wg. base. api . mai nt enanceCbj ect . Mai nt enanceLogCHandl er Hel per can be used
for the Standard MO Log Table Change Handler validations.

The following standard validations are provided by this helper class:

* Log entry cannot be deleted if of type: Created, Exception, Status Transition, Status
Transition Error, System, User Details.

* Validates the characteristic value possibly stored on the log entry.
* Long description or message are required, but not both.
» User details must provide long description.

The following default methods for Add are provided by this helper class:

e Log dat eTi e to system date time.

e User to current system user.

* Log sequence to next highest number.

e Status to the parent entity's status (will warn if specified input differs from parent status).

To use the validations, create an instance of the helper class in the MO Change Handler and
get the validation rules from the Helper. First you must create a new Characteristic Entity in the
Characteristic Entity Lookup for your object. This entity can be selected on any Characteristic
Type to indicate that that characteristic type can be used in the log messages for this log.
Sample code follows.

Change Handler Sample Code

public class Qut boundCrossRef erenceMessageLog_CHandl er extends
Abst r act ChangeHand! er <Qut boundCr ossRef er enceMessagelLog>
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{

private final MintenanceLogCHandl er Hel per hel per = new
Mai nt enanceLogCHandl er Hel per <Qut boundCr ossRef er enceMessagelog,

Qut boundCr ossRef er enceMessage>( new Mai nt enance(hj ect _| d(" O2- OXREFMSG') ,
Qut boundCr ossRef er enceMessagelog. properti es,

Qut boundCr ossRef er enceMessagelog. properti es. | ookOnPar ent Qut boundCr ossRef erence
Message(),

CharacteristicEntityLookup. constants. OUTBOUND CROSS_REFERENCE_MESSAGE LOG);
public void
prepar eToAdd( Dat aTr ansf er Cbj ect <Qut boundCr ossRef er enceMessageLog> newDTO)

{
hel per. prepar eToAdd( newDTO) ;

public voi d prepareToChange( Qut boundCr ossRef erenceMessagelLog
unchangedEntity,
Dat aTr ansf er Obj ect <Qut boundCr ossRef er enceMessagelLog> newDTQ)

{
hel per. prepar eToChange(unchangedEntity, newDTO);

}
public ValidationRule[] getValidationRules()

{
return hel per.getValidationRules();

}

Change Handler Junit Test Code

public void testLongDescRequiredl fLogTypel sUser Detail s()
{
start Changes();
Qut boundCr ossRef erenceMessage DTO dto =
(Qut boundCr ossRef er enceMessage_DTO)
creat eDTQ( Qut boundCr ossRef er enceMessage. cl ass) ;
dt 0. set Busi nesshj ect | d( new Busi nessChj ect | d("ZZ- OXREFBQO') ) ;
out Xref MsgTest . set Dt oDat a( dt o) ;
Qut boundCr ossRef er enceMessage out boundCr ossRef er enceMessage =
dto. newentity();
Qut boundCr ossRef er enceMessagelLog_DTO out boundCr ossRef er enceMessagelogDt 01
= (Qut boundCr ossRef er enceMessagelLog_DTO)
creat eDTQ( Qut boundCr ossRef er enceMessagelog. cl ass) ;

out boundCr ossRef er enceMessagelLogDt 0l. set LogEnt ryType( LogEnt r yTypeLookup. const a
nts. USER DETAILS);

try
{
out boundCr ossRef er enceMessage. get Logs() . add( out boundCr ossRef er enceMessagelLogDt
ol, null);
saveChanges() ;
fail("An error should have been thrown");
}

catch (ApplicationError e)
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{
verifyViol at edRul e( Mai nt enanceLogCHand| er Hel per

.longDescriptionl sRequiredl f LogTypel sUserDetail s
(Qut boundCr ossRef er enceMessagelog. properties), e);

}

Standard MO Log Parameter Table

The com spl wg. base. api . mai nt enanceCbj ect . Mai nt enancelLogPar anet er CHandl er Hel per
can be used for the Standard MO Log Parameter Table Change Handler.

The following standard methods on Add are provided by this helper class:

e Parameter sequence to next highest number.

To use the Helper, create an instance of the helper class in the MO Change Handler and get
the validation rules from the Helper, as illustrated in the following sample code.

Change Handler Sample Code

public class Qut boundCrossRef erenceMessagelLogPar amet er _CHandl er
ext ends Abstract ChangeHandl er <Qut boundCr ossRef er enceMessagelLogPar anmet er >
{
private final MintenanceLogParaneter CHandl er Hel per hel per = new
Mai nt enancelLogPar anet er CHandl er Hel per <
Qut boundCr ossRef er enceMessagelLogPar anet er,
Qut boundCr ossRef er enceMessagelLog>( new Mai nt enanceObj ect _| d(" O2- OXREFMSG') ,
Qut boundCr ossRef er enceMessagelLogPar anet er . properti es,
Qut boundCr ossRef er enceMessagelLogPar anet er. properti es.
| ookOnPar ent Qut boundCr ossRef er enceMessagelog());

public void prepareToAdd(Dat aTr ansf er Cbj ect newDTO)

{
hel per. prepar eToAdd( newDTO) ;
}
public ValidationRule[] getValidationRules()
{
return hel per.getValidationRul es();
}

Additional Validations

Using Helper Class Validations Only

If only validations from the helper class are required, use the Change Handlers
get Val i dati onRul es() method to return the hel per. get Val i dati onRul es() . This will enforce
all the validations in the Helper class on the Change Handler.

Sample code:

public ValidationRule[] getValidationRules() {
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return hel per.getValidationRules();

Using Helper and Change Handler Validations

Create an Array of Val i dat i onRul es in the get Val i dati onRul es() method of the Change
Handler and pass this array to the hel per. get Val i dati onRul es() method. The Helper class
adds the rules passed to it to the standard set to provided validations.

Sample code:

public ValidationRul e[] getValidationRules() {

}

return hel per.getValidationRul es(<Array of Validation Rules>);

Maintaining Business Components

Business Components are business objects that have two important characteristics:

They are non-persistent holders of business logic. That is, they are the place to put
business logic not tied to a single business entity instance (for example, a single Account
or Person). This makes them analogous to common routines.

When allowed, implementations of business components may be replaced at runtime by
custom classes implementing the same business interface. An example of this includes
info logic.

Creating Business Components

Component Replacement

Calling Components

Creating Business Components

Much like Business Entities, it is necessary to create an implementation class (*_I npl )
containing the actual logic that is then processed by the artifact generator. Below is an
example that would be created by hand:

/**

* Component used to query for {@ink Person} instances based on

various
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predefined criteria.

*
*
* @usi nessConponent
*  (custonm zationRepl aceabl e = fal se)
*/
public class PersonFinders_I npl
ext ends Generi cBusi nessConponent
i npl ements Per sonFi nder s
/**
* @aram nameType a name type
* @eturn count of nanes by name type
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* @usi nessMet hod (custonizationCallable = true)

*/

public int findCountByNameType(Lookup naneType) {

Query query = createQuery

(" FROM PersonName name where nane. naneType = :type");

query. bi ndLookup("type", naneType);

return (int) query.listSize();

This example shows a fi nder component that is responsible for holding queries related to the
per son entity. These queries are not related to any particular per son because, in that case,
they would rightfully belong on the entity implementation class itself. Our (cooked up) example
shows a single method that returns a count of Per sonName instances by name type.

Let's look at various parts of the component:

e @usi nessConponent class annotation.

— custonizati onRepl aceabl e attribute specifies whether or not customers can replace
this component at runtime. The default is f al se. If a component is replaceable, its

methods are assumed to be cust oni zati onCal | abl e.

e CenericBusi nessConponent is extended, which gives this class access to framework

methods.

e PersonFi nder s is implemented. This is the name of the generated business interface. Any
customized replacement of the business component would implement this interface as

well.

e The business method f i ndCount ByNaneType. For the method to be exported to the
business interface (and therefore callable by other business objects), it must be public.

— (@usi nesshet hod is an optional method-level annotation.

* custom zationCal | abl e specifies that this method is part of the supported API.
That is, our customers are entitled to call this method from their customizations
and therefore, we must change this method with great reluctance in future release.

Component Replacement

Business Components provide a simple extension mechanism where base-package code can
be made available to be replaced by customizations. For this to take place, two things must

happen:

* A component is added as described above with the cust oni zat i onRepl aceabl e

annotation attribute set to t r ue.

* Areplacement component is created that implements the business interface of the original

component and sets the r epl acenent Conponent attribute to t r ue.

An example replacement of the Per sonFi nder s component is shown below. Component
implementations are registered in the same order as the application stack, that is: base

Software Development Kit

G61177-01

Copyright © 2026, Oracle and/or its affiliates.

October 9, 2026
Page 35 of 60



ORACLE Chapter 11
Maintaining Services

followed by cchb, then followed by cm After the component is defined in one application,
derived applications (higher on the stack) can replace the implementation.

package com abcutilities.cis.custoni zations. person;
/**
* @usi nessConponent
*  (repl acenent Conponent = true)
*/
public class Custoni zedPer sonFi nder si npl
ext ends Generi cBusi nessConponent
i npl emrent's PersonFi nders {

public Integer findCountByNameType(Per OrBusLookup naneType) {
custom zed code ...

}

Calling Components

Business Components are accessed via their business interfaces. Following is an example of
how to call the above component from some other business object:

Per sonFi nders finders = PersonFinders. Factory. new nstance();
int count =

finders.findCount ByNanmeType( NaneTypeLookup. const ant s. PRI MARY) ;
l ogger.info(count + " primry names found");

Maintaining Maintenance Classes, including collections

Maintaining Services

Services available in the system include user interface services, as well as stand-alone
Inbound Web Services. Use this transaction to introduce a new user interface or stand-alone
Inbound Web Service.

@® Note

For detailed information about service programs, refer to user document Framework
Administration, and Inbound Web Services.

Maintaining Foreign Key References
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You need to set up foreign key references if you have characteristics whose valid values are
defined in another table (for example, if you use f orei gn key ref erence characteristic types).

@® Note

For detailed information about foreign keys, see "Primary and Foreign Keys" in the
Oracle Utilities Application Framework Administration Guide.

Maintaining Lookup Tables

Some special fields are defined as | ookups in the system. These fields have a predefined set
of values for which language-dependent descriptions are supplied to be displayed in the online

system.

® Note

For detailed information about lookups, please refer to user document Framework
Administration, Database Tools, Defining Look Up Options.

Maintaining Navigation Keys

Each location to which a user can navigate (e.g., transactions, tab pages, tab menus, online
help links, etc.) is identified by a navigation key. A navigation key is a logical identifier for a

URL.

@® Note

For detailed information about navigation keys, please refer to user document
Framework Administration, User Interface Tools, Defining Navigation Keys.

Maintaining Navigation Options

Every time a user navigates to a transaction, the system retrieves a navigation option to
determine which transaction should open. Many navigation options are shipped with the base
package and cannot be modified as these options support core functionality, but you may need
to add additional navigation options to support your specific business processes.

@® Note

For detailed information about navigation options, please refer to user document
Framework Administration, User Interface Tools, Defining Navigation Options.

Maintaining User Interfaces
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The configuration tools allow you to extend the front-end user interface. The main component
of this is a Ul Map, supported by Business Objects and Business Services.

® Note

For detailed information about user interfaces, please refer to user document
Framework Administration, Configuration Tools.

Maintaining Menus

This metadata represents the root of a menu tree. A menu contains a list of menu lines, which,
in turn, contains a list of menu items. Lines can define navigation keys and/or associated
actions, or further submenus.

@ Note

For detailed information about menus, please refer to user document Framework
Administration, User Interface Tools, Defining Menu Options.

Maintaining Application Security

Application security defines how a particular application service is used, namely:

*  Which user groups can access the service.

*  What actions may be performed within the service.

@® Note

For detailed information on how to define application security, please refer to user
document Framework Administration, Defining Security & User Options.

Maintaining Ul Components (Translation)

You can use the override fields on some of the system data tables to modify and customize the
labels, buttons, titles, tab names and messages on the standard user interface. This may be
helpful to correct minor interface inconsistencies and inappropriate translations as well as to
provide translations for any single fixes that you may have applied to your environment. (Single
fixes release without translation, so you may need to translate any labels and descriptions for
new Ul components or messages.)

You can manually modify the descriptions or translations of the following items:
* Dialog titles

e Transaction titles and tab labels

* Field labels on tab pages

e Button labels
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* Messages
e Flushing Server and Client Caches

e User Language
e Modifying Dialog Titles

*  Modifying Transaction Titles and Tab Labels

»  Modifying Field Labels on Pages

e Modifying Button Labels

e Modifying Messages

Flushing Server and Client Caches

A great deal of information in the user interface changes infrequently, including field labels,
menu items, and drop-down lists. In order to avoid accessing the database every time this type
of information is required by an end-user, the system maintains a cache of static information on
the web server. Additionally, depending on how you set up the preferences on your Web
browser, these items may also be cached in the browser.

After you make a change to a user interface item, such as a field label, you may need to flush
the appropriate cache on the Web server as well as the client.

® Note

For information about flushing caches on the Web server, refer to the Caching
Overview section in the "Defining General Options" chapter of the Oracle Utilities
Application Framework Administration documentation.

User Language

You must log in as a user ID that has the same language as the items for which you want to
modify the description. For example, if you want to modify a French message, you must log in
with a user ID that is set to use French. The instructions in the following sections assume that
you are logged in with a user ID that has the appropriate language set.

Modifying Dialog Titles

@ Note

Screenshots in this section present screens from Google Chrome. Screens might look
different in other browsers.

A dialog can be a search window or dialogs that provide additional functionality, such as the
Start /| Stop Confirmation dialog or the Generate Bill dialog.

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 39 of 60



ORACLE’

RAain Courespondence info Charactermies

Dialog Title

To modify a dialog title:

Chapter 11
Maintaining Ul Components (Translation)

* Navigate to and open the dialog with the title that you want to change.

« Right-click near the top of the dialog and select View Source from the pop-up menu.

Back
Forward

Reload

Save as.
Print...

Cast...

Search images with Google

Mmal

=8, Create QR code for this page

Translate to English

<on ID View page source
View frame source
Reload frame

Inspect

View Dialog Source

@® Note

Alt+Left arrow
Alt+Right Arrow
Ctrl+R [
Ctrl+5
Ctrl+P [
Ctrl+U

Type

Many dialogs and windows have multiple source files; if you cannot locate the field you
are looking for, try right-clicking in a different area (closer to the label you want to
modify). For example, if you right-click in the grid area of the Person Search,
illustrated above, you will open a different source file. If you already know the name of
the field you want to modify, you can skip this step.

* Inthe displayed source file, locate the field name that has the value you want to modify.
The field for the dialog title is clearly labelled, and the current value of the field is displayed

after the hyphen.
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<html dir="1tr” lang="en-US5">

<head>

<META http-equiv="Content-Type" content="text/html; charzet=UTF-8">
<meta charset="UTF-8%>

<meta http-equive="X-UA-Compatible” content="IE=edge®>

<meta name="viewport”™ content="width=device-width, initial-scale=1">
)=

R IR RN EE R E RN EEE N NN E NI T NS SN AR N EEE R

* F’r‘ﬂg’ram name : personseanrc hP.‘tEﬂ'
* Program location: Jecifperson
* Program version: 23

* Program template: UIXSP

* Template file:

Template revision:

Included XSL versions:

X £ Sififf O FY

commonPage
commenPageSingleRecord 1

|
* Title: FTITLE_fIP{PERPSPI- Person Search

i B 1 11 o e e e

¥ TablefField - label (element type, js_name)

= CI_PER_MAMESENTITY_MAME - Person Mame ({element type='L' )

- $SEARCH_BY _PNAME_L - Search by Person Name (element type='IM' , jsMan

. $PER_ID - Person ID {element type="L" )

¥ $SEARCH BY PERS LBL - Search by Person ID {element type='IM' , jsMame

" $ID_TYPE_LBL - ID Type (element type='L" }

- ‘SPERV:D_HHR__I.\'HK - ID Number [(element type="L" )

- $SEARCH_BY_PERMNBR - Search by ID Type and Humber {element type='IM" |
Title Field Name

*  To modify the field override via the application, navigate to Admin Menu - Database -

Field in the Oracle Utilities Application Framework application.

* When the field search dialog appears, enter the name of the field as it appears in the

source.

* Enter an Override Label with a title description to suit your needs and save your changes.
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Field

Main@

Field Name TITLE_CIPCPERPSP

Character -

Descript i Person Search

Ll personSearch

Database - Field

«  Flush the server and browser caches and verify that the new dialog title appears correctly.
Modifying Transaction Titles and Tab Labels

You can modify the transaction title and or the tab labels that appear on a transaction.

Transaction title
Account Bookmark | [ Clear | [ save | [ Refresn
| Man  AutoPay  Pesom  FinancilBolonces  BilMessages | C&C  Budget | Deposits | Choracterists | Alerts | Account Portal|
___________________________________________________________________ 4
Tab labels pecounti. @
P New I
] =]

Transaction Title and Tab Labels
To modify the transaction title and/or tab labels:

« Navigate to the transaction that has the title and/or tab name you want to modify.

« Right-click in the empty area to the right or left of the tab bar and select View Frame
Source from the drop-down menu.
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Mmal
=5y

Back
Forward

Reload

Save as...
Print..
Cast..

Search images with Google
Create QR code for this page
Translate to English

View page source
View frame source
Reload frame

Inspect

@® Note

Many dialogs and windows have multiple source files; so, if you cannot locate the field
you are looking for, try right-clicking in a different area (closer to the label you want to
modify). To view the source for the transaction title and tab bar, right-click directly to
the right or left of the tab bar. If you already know the name of the field you want to
modify, you can skip this step.
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Alt+Left arrow
Alt+Right Arrow

Ctrl+R

Ctrl+5

Ctrl+P
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In the displayed source file, locate the field name that has the value you want to modify.
The fields for the transaction titles and tab labels are clearly labelled and the current values
of the fields are displayed after the hyphens.
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<html dir="ltr" langs"en-US">

<head>

{META http-equiv="Content-Type" content="text/html; charset=UTF-8">

<meta charset=s"UTF-8"»

smeta htt p-equ iu‘:"x-u.fk-l:cxmpﬂtib][?"' content= "IE=¢'.15¢" >
<meta name="viewport" content="width=device-width, initial-scale=1">
<title*Account Tabs</title>

£1--

T O

Program name: accountTabMenu
Program location: /feci/account

* Program versiom: 7

Program template: UIXTB

Template file:

" Template revision:

Included XSL versions:

COmMON
* Titles:
_' - _J’EIrI_Ex:t _”aﬂi:;_ _'Sifiﬁ_a'-'-E_?m’.T.F‘{‘.-A{C ™ - Account
I, Tab Names: !
1, $MAIN_TLBL - Main !
1. $AUTOPAY TLEL - Aute Ply
1 $PERSONS_TLEL - Persond
l= SFINBAL_TLBL - Financidl Balamces
I SBILLMSG TLBL - Bill Mg¢ssages
s $CRRATING TLBL - C & C)
1" $BUDGET_TLBL - Budget I
By SDEPOSITS TLBL - Deposjts
I' SACCTCHAR TLBL - Eharaiteristics
Il PALERT_TLEL - Alerts
. $C1_ACCT PRTL_LBL - Acfount Portal
I -------- h-;-.;;--.'----.--.--il----j-p.--.'tngjt-t' ------------- AREAEN

la — — o = T EEmeCP ml—
" Service: CILCACCP.chl

Transaction Title and Tab Field Names

@ Note

Subsystem Name. If you modify the subsystem field description, your changes will
appear on every transaction that is part of the subsystem.

To modify the field override via the application, navigate to Admin Menu - Database -
Field in the Oracle Utilities Application Framework application.

When the field search dialog appears, enter the name of the field as it appears in the
source.

Enter an Override Label with a title or tab description to suit your needs and save your
changes.
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Field
Main @
Field Mame AUTOPAY TLBL

T Character -
Figld P 30
F 0

) Auto Pay

Figld Mame autoPay
______________________________ 1
Ioverride Labe || 1
L e e - - ———————-——————————= -

Database - Field

e Flush the server and browser caches and verify that the new field label appears correctly.
Modifying Field Labels on Pages

You can modify field labels that appear on transactions.

Account Bookmark ] i Clear I | Save ] [ Refresh
Main Auto Pay Persons Financial Balances Bill Messages C&C Budget Deposits Characteristics Alerts Account Portal
Field labels Rkl £
Account Auto Pay C: New d>+j"
Field Labels
'
A\ Warning

Field labels may be reused! A field label may be reused on multiple transactions and
tabs. If you override the field's label, your changes affect all pages and transactions on
which that field label appears.

To modify the field labels that appear on transactions:
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* Navigate to the transaction that has the field name you want to modify.

* Right-click in an empty area near the label and select View Frame Source from the drop-

down menu.
Back Alt+Left arrow
Forward Alt+Right Arrow
Reload Ctrl+R
Save as... Ctrl+5
Print.. Ctrl+P

Cast..

Search images with Google

Create QR code for this page

Mmal
=5y

Translate to English
View page source Ctrl+U
View frame source

Reload frame

Inspect

View Page Source

@® Note

Many dialogs and windows have multiple source files; so, if you cannot locate the field
you are looking for, try right-clicking in a different area (closer to the label you want to
modify). If you already know the name of the field you want to modify, you can skip this
step.

e Inthe displayed source file, locate the field name that has the value you want to modify.
The fields for the labels are clearly identified and the current values of the fields are
displayed after the hyphens.
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<html dir="1ltr" lang="en-US">»

<head>

<META http-equiv="Content-Type" content="text/html; charset=UTF-8">
<meta charset="UTF-8">»

<meta http-equivs"X-UA-Compatible” contents"IEsedge™>

<meta name="viewport" content="width=device-width, initial-scale=1">
4]
NIRRT EE RN RN NI I RTINS RNEREEAREE
®* Program name: accountMainPage
* Program location: /fcifaccount
* Program version: 17
* Program template: UIXTP
* Template file: SIFW/4. 8.1/ /Code/madul es/web/ source/root /WEB-TNF fuiXSL/tabPage2.xsl

Template revision: 1
Included XSL versions:
Common
commonPage

commonPageSingleRecord 1

F Labels: !
r TabletField - label I[I‘-‘_‘l-ll“‘l"\! type, Js_name)
I SACCOUNT_LEL Account {element type="L" )}
i SACCT_ID - Account IDI  (element type='LP" )
I' £F1_SHOW_ACCT _CTX - Show Account Context Menu {element type="IM" , jsName="Main_acctCntxt")
¥ $SEARCH_FOR_ACC_LBL Search for Account (element type='IM' , jsName='ACCT_ID')
l I
$SETUP_DT - Set Up Daje {element type='LP" }
: S$CURRENCY _CD - Currency Code (element type="LP" )
$CUST_CL_CD Customer Class (element type="LP" }
k $ACCESS_GRP_CD - ﬂcceis Group (element types'LP" )
¥ $SRCH_ACC GRP (D - Search for Access Group (element type="IM' , jsName="ACCESS_GRP CD')
r $CIS_DIVISION c1s pluision {element type='LP" )
I CI_ACCT$PROTECT_DIV SW |- Protect CIS Division ({element types'LP' )
f SACCT MHGM LBL - Manajement Group (element type="LP" )
[ $SEARCH_4_AMG Search for Acct Management Grp {element type="IM" , jsHame='ACCT_MGMT_GRP_CD')
x W % "Wpe
SCOMMENT LBL - Comment (element types'LP" )}
|
L ____________ I

Field Label Names and Values

@ Note

Table-specific Fields. Note that some labels may be specific to the table on which
they appear, while other labels are generic throughout the application. If a field label is

specific to a table, the table name appears before the $ in the field list.

* If the label is table-specific, navigate to Admin Menu - Database - Table in the Oracle
Utilities Application Framework application and search for the name of the table.
Table Query [ aso | [ Bookmark | | Refresn
Main
Table Search YE A
Search By Table Information -

Search for Table

* Navigate to the Field zone, and scroll to the field whose label you wish to modify.
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Table: Account Automatic Payment [ searcn | [ mao | [ sookmark | [ Retresh

Main Relationship Constraints Indexes

o

Key Information @ CIPCAAPR
System-generated

Account Automatic Payment accountAutopay

ACCTID Teble Volume Type Medium Volume

Always Check Uniqueness

Add Edit () B A

Fields
1 ¢ 1 PE ACCT_APAY_ID ¥
2 P z FK ACCT_ID ¥
3 3 START_DT Start Date ¥
4 4 END_DT N
5 | 5 FK APAY_SRC_CD ¥
& ;‘~ 6 EXT_ACCT_ID tIC Y
Table Field

* Enter an Override Label to suit your needs and save your changes.

* If the label is not table-specific, navigate to Admin Menu - Database - Field and search
for the field name.

*  When the field appears, enter an Override Label to suit your needs and save your

changes.
Field
Main @
Field Mame ACCOUNT_LBL
Data Type Character -
Field Precisio 1
F C 0
Description " Account
account
e e -
| |
e T i o L L L A e g 1
k Fie

Database - Field

* Flush the server and browser caches and verify that the new field label appears correctly.
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Button labels are just like field labels; they are stored in the field table. You can modify button

labels just like you can field labels.

Main  BilSegments  Bill Routings Bl Messages Chatseteristics

Dane: 00-01:2020. Complete, Due: 06+10-2020, $95 38

© ossenasm Land,Lord, Residential, SG.00

Display Bill

Complete

Button labels

581,

39338

Cancel Fragen

Button Labels

To modify button labels:

Bocmark Chaar Save Rafrosh

© oeseersiseas

* Navigate to the transaction that has the button label you want to modify.

* Right-click in an empty area near the label and select View Frame Source from the drop-

down menu.
Back Alt+Left arrow
Forward Alt+Right Arrow
Reload Ctrl+R.
Save as... Ctrl+5
Print.. Ctrl+P
Cast..

Search images with Google

Mmal
=5y

Create QR code for this page
Translate to English

View page source Ctrl+U
View frame source
Reload frame

Inspect

View Page Source
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@ Note

Many dialogs and windows have multiple source files; so, if you cannot locate the field
you are looking for, try right-clicking in a different area (closer to the label you want to
modify). If you already know the name of the field you want to modify, you can skip this
step.

* Inthe displayed source file, locate the field name that has the value you want to modify.
The fields for the labels are clearly identified and the current values of the fields are
displayed after the hyphens. Look for element type of value BU.

<html dir="ltr" langs"en-US">

o head >

<META http-eguiva"Content-Type™ content="text/html; charset=UTF-8%:
TF=8%%

imeta http-equiv="K-UA-Compatible™ content="T1E=edge”>

{mata names"viewport®™ contante"widthsdevice-width, initial-scalesl™>

(mets chars

Progras n
* Program lo
* Program v

r UIXTP
. JIFRfa. 0.1/ Code/madules /wab/ sourca/root SHEB- INF fuiXSL tabifage? xsl
.
. rd 1
.
. Show Bill Context Menu (element types"IM' , jshNames'Bill billCtwt")
A B_LBL Search for & Bill  (elesent type="IM' , jshase='BILL_ID')
Account ID {element type='LP" )

3 TEX LEL Account context meny {element types='IM* e Acct accklExt®)

LFOR_an T_LBL - Search for Account {elemont type='IM' , jsheme="ACCT_ID')
= |_$'H"'.I'I' STATT TEC ™ FiIT Statms— (RlMMeTt Type'T'") — — — — — — — — — — I
. SACTION_DSP_BL_SW Display Bill {element type='BU" , JaMame="ACTIOH _DSP_BL_SW')
. L L R T i 4
> A
- SEXP_MSG
. SDISPLAY_MESS
. Y
.

Field Label Names and Values

« Navigate to Admin Menu - Database - Field in the Oracle Utilities Application Framework
application and search for the field name.

e When the field appears, enter an Override Label to suit your needs and save your
changes.
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Field
Main @
Field Name ACTION_DSP_BL_SW
Fi Ll
Data Type Character -
Extended Data Type Switch b
Field Precision 1
Field 5cale 0
g El
Description g Display Bill
canDisplayBill
______________________________ s
1 ricle | 1
D o i e P e 1
ark Figlo

Database - Field

* Flush the server and browser caches and verify that the new field label appears correctly.
Modifying Messages

You can modify the message text and description for messages, such as error, warning, and
validation messages. The following example shows a validation message:

says

A mandatory field has been left blank. Please enter 3 value and retry
your reguest.

If you need support please supply the following info to system
support:

Message numbern: 3, 253

Message
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To edit messages, you need to know the message category and number. The category is the
part of the message number that appears before the comma. In the example message above,
the category is 3. The number is the part of the message number that appears after the
comma. In the example message above, the message number is 253.

To edit the message text or description:

* Navigate to Admin Menu - System - Message.
*  Specify the message category in the search dialog.

*  Specify the starting message number and click the search icon.

Message Category: 3 - CIS Customer Information [ seach | [ add ] [ Bookmark | [ Retiesh

Main

3 [ Eat ][ petete ][ oupiicate

CIS Customer Information

Record Information

Messages add Y @ ~

s been left blank. Please enter a value and

253
retry your requ
254 1 field not numeric The value in this field contains characters that are not numeric,
256 1%2 field invalic The value in this field is not a valid value for the field,
257
258 Mo changes may be made to %1 o xisting record No changes may be made to certain fields on an existing record.
1575 Results. Page 1of 6 (300 records) | Next

System - Message

» Select the message you want to edit, and click the Edit button. You are transferred to the
Message Details zone for that message.

Messages

Message Detall ©

Message Details

« Enter the customer specific message text and description as appropriate for your needs.

@® Note

Message Variables. Messages may have one or more variables. Variables are
indicated by a percent sign (%) followed by a number. A value is substituted for the
variable before the message is displayed. Do not modify the message variables and
make sure that your custom message contains the same number of variables as the
original.

+  Save your changes.
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If possible, you can attempt to verify that the message was changed correctly. However, it is
not always easy to determine and duplicate the situations where a specific message may
appear.

® Note

For more information about system messages, please refer to user document
Framework Administration, User Interface Tools, Defining System Messages.

Plugging in Algorithms

The following will illustrate the steps to create a new plug-in algorithm. This example will create
a new adhoc characteristic validation algorithm that is very similar to a delivered plug-in.

»  Creating Algorithm Spot Implementation Class
*  Add Algorithm Type

e Add Algorithm
* Create References to New Algorithm

Creating Algorithm Spot Implementation Class

* Review Algorithm Spot Definition

e Create Algorithm Component Implementation

Review Algorithm Spot Definition

The algorithm spot definition identifies the purpose of the algorithm spot and the required
methods per implementation. It may also help to look at existing implementations of the
relevant algorithm spot.

The relevant algorithm spot in this example is
AdhocChar act eri sti cVal ueVal i dati onAl gori t hnSpot in
com spl wg. base. donai n. cormon. char act eri sticType.

Create Algorithm Component Implementation

Copy the existing numeric validation plug-in AdhocDat eVal i dati onAl gConp_I npl and rename
it to AdhocDat eAgeVal i dationiii Al gConp_| npl whereiii is your initials.

Modify the annotation to replace the last Date Format soft parameter with two decimal
parameters (ageFr omand ageTo).

In addition, modify the val i dat eDat el nRange method to check that the age (given date less the
system's current date / 365.25) will be greater than the soft parameter ageFr om(if non-zero),
and will be less than the ageTo (if non-zero). Make sure that negative numbers are allowed so
that this plug-in can be used to compare against some future expiration date kind of scenarios.

Generate and build the java classes.
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@® Note

The various adhoc characteristic value validation algorithms that come with the Oracle
Utilities Application Framework Software Development Kit are good references for
algorithm plug-ins.

Add Algorithm Type

@® Note

This is just an example for illustrative purposes.

Add a new algorithm type copying most of the entries for ADHV-DTD:

Software Development Kit

G61177-01

Algorithm Type: CM ADHV-iiiJ where i ii is your initials.
Description: Validate Date Field (Age)

Long Description: <Copy ADHV-DTD description here>. The Parameters From Age
and To Age are optional decimals. The algorithm will check the "age" (current
system date less the characteristic date / 365.25) is not less than the From Age (if
non-zero) and is not more than To Age (if nhon-zero).

Algorithm Entity: Characteristic Type - Adhoc Value Validation
Program Type: Java

Program name:
com.splwg.cm.domain.common.characteristicType.AdhocDateAgeValidationiiiAlgCo
mp where iii is your initials.

Parameters:

— Sequence: 1, Parameter: From Date, Required: Not Checked

— Sequence: 2, Parameter: To Date, Required: Not Checked

— Sequence: 3, Parameter: Date Formatl (Stored Format), Required: Checked
— Sequence: 4, Parameter: Date Format2, Required: Not Checked

— Sequence: 5, Parameter: Date Format3, Required: Not Checked

— Sequence: 6, Parameter: Date Format4, Required: Not Checked

— Sequence: 7, Parameter: Date Format5, Required: Not Checked

— Sequence: 8, Parameter: Age From, Required: Not Checked

— Sequence: 9, Parameter: Age To, Required: Not Checked

October 9, 2026
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Algorithm Type

Main

+ |+ + |+ |+ +|+ + +

Sequence

Algorithm Type

Add Algorithm

" Characteristic Type - Adhoc Validation

Chapter 11
Plugging in Algorithms

©" CM ADHV-AS)

* Validate Date Field (Age)

The various Date Format parameters are used to control the format in which the date/time is entered by a user. You must supply at least one
format in parameter 3. The other parameters exist in case you allow multiple date formats to be used, Examples of date formats include:
YYYYMMDD, DD/MM/YYYY, DD-MM-YYYY, MM/DD/YYYY, YYYY-MM-DD, etc. However, only three types of date/time formats can be
used: YYYY-MM-DD-HH:MI, MM-DD-YYYY-HH:MESS, and DD-MM-YYYY-HH:MISS,

Regardless of the format entered by the user, the date is stored in the format defined by parameter 3. We strongly recommend this parameter
be set to YYYY-MM-DD for dates and YYYY-MM-DD-HH:MISS for date/time fields as this is how all dates are stored in our system.

The Parameters From Age and To Age are optional decimals. The algorithm will check the "age” (current system date less the characteristic
date f 365,25) is not less than the From Age (if non-zero) and is not more than To Age (if non-zero).

- @

" Java -

B

com.splwg.cm.domain.common.characteristicType. AdhocDated geValidationASAlgComp

Parameter Required Owiner

" From Date Customer Modification
* To Date Customer Modification
* Date Format1 (Stored Farmat) Customer Modification

" Date Format2 Customer Modification

" Date Format3 Customer Modification
" Date Formatd Customer Modification
" Date Formats Customer Modification
" Age From Customer Modification

" AgeTo Customer Madification

Add a new algorithm as follows:
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Algorithm; CM EXPDT-iii.

Description: Date must be a future date
Algorithm Type: CM ADHV-iiiJ
Effective Date: 1/1/2010

Parameters:

Sequence:
Sequence:
Sequence:
Sequence:
Sequence:
Sequence:
Sequence:
Sequence:

Sequence:

Copyright © 2026, Oracle and/or its affiliates.

blank
blank
YYYY-MM-DD
YYYY/MM/DD
MM-DD-YYYY
MM/DDIYYYY
MM.DD.YYYY
0.001

1, Parameter:
2, Parameter:
3, Parameter:
4, Parameter:
5, Parameter:
6, Parameter:
7, Parameter:
8, Parameter:

9, Parameter: 0
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Create References to New Algorithm

Create an ad hoc characteristic type and reference the previously created algorithm on it.
e Char type: CM J-iii

» Description: iii's Adhoc validation test | Expiration Date

*  Type of Characteristic Value: Ad hoc Value

* Validation rule: CM EXPDT-iii

e Allow Search by Char Val: Not Allowed

Characteristic entity: choose Notification Upload Staging.

Maintaining Portals and Zones

The system uses portals and zones to display information throughout the system.

® Note

For more information on this topic, please refer to user documents Framework
Administration, User Interface Tools, The Big Picture of Portals and Zones, and Setting
Up Portals and Zones.

Maintaining Background Processes

¢ Maintaining Background Processes Overview

e Creating a BatchJob

e Creating a ThreadWorker

Maintaining Background Processes Overview

Each new background processes require the creation of two new classes: a Bat chJob and a
Thr eadWr ker . These classes fit into the master-worker pattern used by the background
process runtime infrastructure to overcome the throughput limitations encountered by single-
threaded processes. By splitting work among many concurrent threads, often on multiple
physical nodes, background processes can achieve excellent scalability and react to changing
work demands without additional programming. In this pattern:

e ABatchJob is responsible for determining the work to be processed for a batch run and
then splitting that work into pieces that each Thr eadWor ker will process. When running a
single process, a single Bat chJob object is instantiated by the framework. The framework
then makes calls to the Bat chJob instance at the appropriate time. One such set of calls to
the Bat chJob instance is to return to the framework a collection of Thr eadWr k instances
that will be distributed for execution.

e A ThreadWrker is responsible for processing a single Thr eadWr k instance for a run.
Within the Thr eadWor k, there are many Wor kUni t s representing the fine-grained units of
work to be processed. In many cases, these Wr kUni t s represent a complete database
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transaction. For example, a bill being created for an account, whether or not the

Thr eadWor ker executes on the same computer as other Thr eadWr ker s, or the Bat chJob
that created its work is left as a configuration choice to be made at runtime. Within a single
process, there may be many Thr eadWr ker objects. In general, each Thr eadWor ker
instantiated in a batch run has a corresponding row in the Batch Instance table. The Batch
Instance rows provide persistent state that is needed for the Thr eadWr ker s to operate

correctly in failure/restart situations.

Batch Job

Creates Work

! !

ThreadWork ThreadWork

ThreadWorkUnits

ThreadWorker ThreadWorker

Creating a BatchJob

h 4
ThreadWork

Consumes Work

ThreadWorker

A Bat chJob class is responsible for determining what work needs to be done within the run,

and for splitting the work among Thr eadWor ker s.

 The BatchJob Annotation
e Creating JobWork

» Declaring a ThreadWorker Class

The BatchJob Annotation

Each Bat chJob class must declare a Bat chJob annotation that specifies important attributes of

the job. An example is shown below:

@at chJob (rerunnable = fal se,

mul ti Threaded = true,

modul es={t odo},

softParameters = { @at chJobSof t Par anet er
(name=QUTPUT-DI R, type=string) },
toDoCreation = @oDoCreation (drillKeyEntity
sortKeys = {lastName, firstNane},
messageParaneters = {firstNane, |astNane}

)

)
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The annotation declares if the job can be rerun, supports more than one thread of operation,
the modules that the job belongs to, its nonstandard runtime parameters and the details of how
ToDo entries should be created in the case of errors. When not specified in the annotation,
default values will be used.
Creating JobWork

The most important goal of a Bat chJob class is to return an instance of JobWr k describing
what work should be done (Thr eadWor kUni t s) and have that work split into manageable
chunks (Thr eadWr k) that can be processed by a single Thr ead\Wr ker .

Most commonly, Thr eadWor kUni t s contain only the ID values of the entities to be processed.
For example, one can envision a process that performs an operation on a set of accounts. In
general, one would expect that each Thr eadWr kUni t would contain a single Account | d. The
Thr eadWr ker objects would then be constructed in such a way that when asked to execute for
a Thr eadWor kUni t it would pull out the embedded Account | d and then perform the required
business function.

There are convenience methods available from the Abst r act Bat chJob that make it easier to
create JobWr k instances. For example, the cr eat eJobWor kFor Enti t yQuer y( Query) method
will accept a query returning Busi nessEnt i ty instances, and create a JobWr k instance
containing the appropriate number of Thr eadWr k instances, each containing (notwithstanding
rounding) the same number of Thr eadWr kUni t s.

Declaring a ThreadWorker Class

It is the responsibility of the Bat chJob to declare what class defines the Thr eadWr ker s that
should perform the work. By returning a Class instance rather than Thr eadWor ker instances,
the framework controls Thr eadWor ker instantiation, which may occur in a different JVM than
the one the Bat chJob instance resides in.

Creating a ThreadWorker

The Thr eadWr ker performs the heavy lifting of a batch process. For a given run, there will be
Thr eadWor ker s created equal in number to the thread count parameter provided when a
process is requested.

e Initializing ThreadWork

*  Executing a WorkUnit

e Finalizing ThreadWork

e Choosing a ThreadExecutionStrateqy

Initializing ThreadWork

Each Thr eadWor ker instance can expect to have itsiniti al i zeThreadWr k() method called
once by the framework before any actual work is performed. This method may be implemented
to do any setup necessary for that thread's execution, most commonly output files opened, or
variables initialized.
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'd 3\

A\ Warning

It is very important that any setup necessary to execute a Wr kUni t , including
accessing batch parameters, is done here and not in the creation of JobWr k. There is
no guarantee that static variables set at the time of the JobWr k creation will be
available at this time. The framework may be calling Thr eadWr k in a different process
from the creation of JobWr k.

& J

Executing a WorkUnit

The Thr eadWor ker can expect that its execut eWor kUni t method will be called once for each
ThreadWor kUni t that the Thr eadWor ker will process. For example, if the batch process will act
upon 10,000 accounts, and the process is submitted with a Thr eadCount =10, we can expect
that there are 10 Thr eadWr ker s created by the framework, each of which will have its

execut eWr kUni t method called by the framework for each of the 1,000 Thr eadWor kUni t s
allocated to that thread.

Finalizing ThreadWork

Each Thr eadWr ker instance can expect to have its fi nal i zeThr eadWor k() method called
once after all Thr eadWor kUni t s have been processed. This gives the opportunity to close any
open files or to do any other tear down processing for the Thr ead\Wr ker .

Choosing a ThreadExecutionStrategy

ThreadWr k instances need to provide a strategy defining the execution policies for its work.
That is, how the work for a thread will be processed. The interface that is implemented is
ThreadExecut i onStrat egy. The most important aspect of this is how exceptions will be treated
with respect to transactions.

e Should all the ThreadWr kUni t s be wrapped in a single transaction with a single rollback
on an exception?

e Should each Thr eadWr kUni t be in its own transaction?

e Should the framework attempt to process many Thr ead\Wr kUni t s within a single
transaction?

« If an exception occurs should the framework back up and reprocess the successful units?

* In general, new background processes are expected to chose from existing instances of
ThreadExecut i onStr at egy, not create new ones. Please scan for existing implementations
of ThreadExecut i onStrat egy.

Creating Javadocs for CM Source Code

Javadocs can be created for CM source code. They are designed to be integrated into the
product's Javadocs.

The product's Javadocs are only delivered for objects or supporting objects that are intended to
be referenced by CM code. For instance, only the domain and api packages are included, and
some of the files created by the artifact generator are not delivered since they have no
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practical relevance to CM code. These files have been deliberately and explicitly omitted when
creating the product's Javadocs.
® Note
The process that generates Javadocs on CM source code is not selective, and running
Javadocs on CM source code may include more object types than what is delivered
with the product's Javadocs.
Refer to Creating Javadocs for CM Source Code for more information.
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Utilities

«  Environment Batch Programs

e Services
» Eclipse Tools/Wizards
e Upgrade JSP to XSLT

« Javadocs

Environment Batch Programs

e displayEnvironment.bat

e switchEnvironments.bat

* createNewEnv.bat

displayEnvironment.bat

Property Detail

Purpose Displays the current configuration.

Description Displays a set of environment variables and
settings that may be needed to diagnose
compile issues.

Usage di spl ayEnvi ronnent . bat

Parameters None.

switchEnvironments.bat

Property Detail

Purpose Sets the current development environment
(project) for the Software Development Kit.

Description Displays a list of development environments on
the development client, allows the user to select
one, and sets it as the current development
environment for the Software Development Kit.

Usage swi t chEnvi ronnent s. bat

Parameters None.

createNewEnv.bat
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Property

Detail

Purpose

Description

Usage

Parameters

Creates a new development environment
(project) or configures a development
environment to use the version of the Software
Development Kit used for the current
development environment.

Configures a new app server to be a
development environment.

Also, executing this for an existing
development environment configures that
development environment to use the version of
the Software Development Kit used by the
current development environment.

creat eNewEnv. bat -a <appServerDir>

o <appServer Di r>. Specify the base
directory of the app server to configure.

Services

e Batch Program setupSvcXMLPrompted.bat

e Batch Program updateXMLMetalnfo.bat

Batch Program setupSveXMLPrompted.bat

Property Detail

Purpose Setup service XML.

Description After prompting the user for the program name
of the service, this script sets up a service by
creating the service XML file.

Usage set upSveXm Pronpt ed. bat

Parameters None.

Batch Program updateXMLMetalnfo.bat

Property Detail

Purpose Updates the XML Metainfo directory with the
latest service XMLs.

Description Updates the XML Metainfo directory of the
current development environment with the
latest service XMLs. This is needed, for
example, for creating schemas for XAI.

Usage updat eXM_Met ai nf 0. bat

Parameters None.
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Eclipse Tools/Wizards

There are a few wizards and tools available for developing against the framework within
Eclipse plugins.

« Batch Program startEclipse.cmd

¢ Annotation Editor

¢ Project database information

* Maintenance Object wizard

Batch Program startEclipse.cmd

Property Detail

Purpose Launch the Eclipse SDK for the current
development environment (project).

Description Launches the Eclipse SDK for the current
development environment.

Usage startEclipse. cnd.

Parameters None.

Annotation Editor

A lot of the Java classes that will be created to add behavior to the application require
Annotations to provide metadata about the implementation (see "Java Annotations" chapter in
the Developer Guide).

The annotation editor plugin provides a convenient way to edit the annotations on these
classes. It is available on any class that has an existing annotation, under the Package

Explorer panel in Eclipse. Right-click on the file in the Package Explorer, to get to Edit
Annotation menu item.
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= Java - BatchJobClassSearch. java - C:\SPLA\FW\2.0. 6\Code\tools\eclipselw

File Edit Source FRefackor Mawvigate Search  Projeck Rum Window  Help
= - £ %-0-%-|0- | BEE- | ™5
¢ Parckage Explorer X — O [J] ReportoptionListh
2| BR T . package com.s
- E i = H H —
%= Base [sF-pdnt-006,sphwg.cam: 1668;RCannel_vz] ” @import com.spl
+ -2 gen
-8 java -
Hg (default package) * @SearchSer
- i com, sphag = EINS
- if base * i
- i opi . )
+--H3 charter returnf
+- 3 cobol.zz |
+- £ comman *
—|- i domain = public class B:
+ -4 applicationviewer extends Batc
-7 batch
-1 batchControl /i~ Methods -
+ m BatchCDntrDI_CHan.dler.]ava #1/ 2 g public Searc|
+-1J] BatchControl_Impl.java #1/1 <k String oual
+-1J] BatchControlMaintenance. java # return Cor
+-1J] BatchControlParameter_CHandle
+ m BatchControlParameter_Impl.jay.
+-1J] BatchControlSearchService, java
T m W 5
+ -3 batchlobQuey  Mew ’
+- £ batchRun Open F
+-1J] BatchMessage !
Cpen With 3
+- 8 commaon _
+-H3 conversion Cpen Type Hierarchy F4
+-ff database
2 C Chrl4
+-ff dataManagement | °= oY '
+-f3 portal [ Paste Chrl+y
= report i Delete Delete
tDefiniti
# 8 reporthefinitio o L, .
+- 1 reportHistary _ h
-} reportOption Source Alk+Shift+3
+-1J] Reportpt Refactar Alte+Shift4+T ¥
+ ReportCpk
m i i Import...

+ m ReportCpk =

+-H reportSubmissi g Export...
+ m Reporthckion.
+-1J] ReportMessag References
+-f security Declar ations
+- 8 todo
e
+- [ workflow w Refresh
+-f xai
F k
+-17] standardMessage: orma
+-HF messaging Run As
+- 3 suppart Debug As
+ :-E web Edit Annokation
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This page allows editing of an annotation,

& Edit annotation for ReportOptionListMaintenance. java

Chapter 12
Eclipse Tools/Wizards

Choosing this menu item will cause a new dialog window to appear, and the file to open into an
editor if it is not already open. The dialog that appears will allow maintenance of the file's
current annotation contents.

&8

Default Cobaol Copybook: |

Enkiky:
Prograrm:
Secured:

Setvice:

Body:

Default For add Yalue:

Actions:

Default Yalues:

Header Fields:

Lisks:

Maodules:

| reporbtoption

| CIPZRPOP
v

| CILZRPOP

Edit DataElement. .. |

Edit Keyvalue, .

Edit array of Strings. .. |

| Edit array of JavaMamevalue, .. |

Edit array of Header Figlds. .. |

Edit array of List,.. |

Edit array of Strings. .. |

Finish

Zancel
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The appearance of the dialog is dependent upon the annotation, but the standard dialog will
present a layout of two columns, a label and an input for each annotation property. The bottom
of the dialog will always present the Finish and Cancel buttons. The Cancel button is always
available, and will throw away any changes made, leaving the file with the annotation
unchanged.

The Finish button will only be enabled when the annotation has no errors. The annotation is
validated after any change, and errors will be displayed near the top of the dialog and the
Finish button disabled.
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& Edit annotation for BatchJobClassSearch. java

Annotation Editor
€9 Service is required

Service: |

Language Dependent: |

Returned Entity Mame: |

Returns Entiky: [

Main Search: Edit SearchserviceCriteria. . |

ale Search: Edit SearchserviceCriteria. . |

Alt Searchz: Edit SearchserviceCriteria. . |

Alt Searchz: Edit SearchserviceCriteria. . |

Alt Search: Edit SearchserviceCriteria. . |

Alt Searchs: Edit SearchserviceCriteria. . |

Alt Searche: Edit SearchserviceCriteria. . |
Return Fields: Edit array of SearchReturnField. .. |

| | Cancel

When the property value is itself a list of values or another annotation, there will be a button
instead of an input text box. Clicking the button will bring up another dialog to edit its
information. In the case of lists, there is a standard dialog where elements can be added,
deleted, or reordered.
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€ Edit list returnFields X]

array edit

edit array

PROG COM_ID return=true

down

N
-

Einish Cancel

To add a new element, click the '+' button. This will pop up a new dialog for the annotation
being added (or sometimes a choice of the new annotation's type might need to be chosen
first). Clicking the '-' button will delete the highlighted element. The 'up' and 'down' buttons can
be used to move the highlighted element up or down within the list. To modify an existing
element, double click its row in the list dialog, and a new dialog will open to edit its values.

Finally, there is a special list dialog for lists of strings. Instead of editing the elements in the list
in a new dialog, a single input field near the bottom of the dialog is used to edit the highlighted
entry.

Software Development Kit

G61177-01 October 9, 2026
Copyright © 2026, Oracle and/or its affiliates. Page 7 of 19



ORACLE Chapter 12
Eclipse Tools/Wizards

€ Edit list nullableKeyFields 3

array edit

edit arraw

up

down

AR

PER_ID

Finish | Cancel

When the finish button is finally pressed, the annotation (and only the annotation) in the file will
change to contain the new values entered into the annotation dialogs. The changed file's
annotation may be slightly reformatted. The changed file will also remain unsaved, pending
user review of the annotation's changes.

Project database information

To use the Maintenance Object Wizard described in the next section, some information will
have to be provided so Eclipse can connect to the database, and retrieve the Maintenance
Object metadata.

There are two ways to specify the database connection information.

The first is a way for each project to possibly specify different connection information. This is
done in the . proj ect file stored in the project's directory. This is an XML file that describes the
project. The database information can be supplied in a buildCommand node under buildSpec
under the projectDescription root node:

<bui | dSpec>
<bui | dCormand>
<name>com spl wg. t ool s. dbConnect i on</ nane>
<ar gunent s>
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<di ctionary>
<key>ur| </ key>
<val ue><URL></ val ue>
</ dictionary>
<di ctionary>
<key>user name</ key>
<val ue><USERNAME></ val ue>
</ dictionary>
<di ctionary>
<key>passwor d</ key>
<val ue><PASSWORD></ val ue>
</ dictionary>
</ argunment s>
</ bui | dCommand>

</ bui | dSpec>

The values <URL>, <USERNAME>, <PASSWORD> should be replaced (including the
surrounding '<' and ">') with the appropriate values for the database for the project.

This file will need to be hand edited, and Eclipse should be restarted after the edit is complete.

The second way is to provide a workspace-wide database connection. This is available in an
Eclipse preference- go to Window | Preferences.... Then in the tree pane on the left of the
Preferences dialog, choose SPL Preferences. Under OUAF preferences, choose Database
Connection. The preference pane on the right will now show inputs for the database
connection information
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& Preferences |:|@@

|tv|:'E Filker bext j Database Connection Preferences =

+- General
o Ant SPL Incremental Builder Preferences

Checkclipse [ Owverride Default DB Conneckion

+- Daka
Dakabase
Help Diatabase Connection Userkanme |
InskallfUpdate
Inkternet
Jalopey
Java
Flug-in Developrent
Fun/Debug
Server
SPL Preferences

Cobol Conversion Pre

Database Connection LIRL |

Diatabase Connection Password |

o O Y O e By B

Dakabase Conneckion
+- Tean
Yalidation
+- Welocity LT
+-Web and XML
+-Web Services

Restore Defaulks | apply |

(0.4 | Zancel |

Click the override default DB connection if the database contains materialized views to the true
development database for performance reasons. Enter the information into the appropriate text
boxes and click OK. This will take effect immediately, without need of restarting Eclipse.

Maintenance Object wizard

In cases where a new Maintenance Object is being added to the application, and the data is
first entered onto the Cl _MD_MOand related tables, there is a wizard that will use that meta data
as a starting point and with some developer input, create all of the manually coded Java
Entity_Inpl classes with their proper tree structure, and also optionally create a Java
Maintenance class starting point.

The Maintenance Object Wizard is available under the New menu item, either under the file
menu, or by right clicking a node in the package explorer (the package explorer option is
recommended, as it will default the project and source directory selected). From the list of new
wizards available, choose Other....

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 10 of 19



ORACLE"

Chapter 12
Eclipse Tools/Wizards

i Package Explorer M

=0 ‘_@ CobolReportParame. .. | m
S import com.sphewg. base.domr

import com.spiwo.base.dorr

™ Project...

B Package

(& Class

€4 Interface

ﬁ’ Enum

@ Annotation

&Y Source Folder
[ Folder

| File

27 Untitled Text File
[EF JUnit Test Case

=g

Eiﬁ ja-.'.-a e
i+ {2 cobe @0 Into
=1 com
'EE Cpen in Mew window
=B |
___{ Open Type Hierarchy F4
54 5 copy Crivc
ol
[[£) Paste ki
¥ Delete Delete
Build Path r
Source Alt+5Shift+s ¥
Refactor Alt+Shife+T  #
E2g Import,.,
L Export. .,
i Refresh Fa
Close Projeck

0 Example. ..

kel

This will open a new dialog, where the maintenance object wizard is under SPL:

Software Development Kit
G61177-01

Copyright © 2026, Oracle and/or its affiliates.

October 9, 2026
Page 11 of 19



ORACLE’

Select a wizard

Wizards:

Chapter 12
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7

(= Cobol Conversion

= W5

= Data

= Eclipse Modeling Framewaork,
= Example EMF Maodel Creation Wizards
= lava

= 1ava Emitter Templates

= Plug-in Developrment

= Server

= Simple

= SPL

e e O B O s B

Maintenance Object Implementation Classes
+-[= Web

+- [ Web Services

H- [ wML

| Mext = |

|3

[E4

Cancel

(Note that you can configure Eclipse so that in the future the Maintenance Object

implementation classes wizard appears directly under the first New menu.)

The first page of the wizard asks for the project and source path to place the new files. Then it
asks for information it uses to construct the package name for the new files. The standard is
that the new classes go under the application's domain path, with a possible extra sub package
(for example, a subsystem, like ‘common’ or ‘customerinformation'), followed by the top-level
entity's name (for example, account). The top-level entity's name, along with lots of data used

by the next page, comes from the maintenance object itself.
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& New Maintenance Object Implementation Classes @

Maintenance Ohject |

zenerate UL Maintenance [+

< Back | |

Source Folder: | Baselgen Browse. .,
Application | base

Sub Package | COMMMman

Package

Browse, ..

Cancel

Finally, you can optionally choose to Generate the Ul Maintenance (the default is to generate

it).

The maintenance object input has a "Browse..." button associated with it that will launch a
search dialog where the maintenance object can be searched for by either the Maintenance

Object's code, or by the primary table for the maintenance object.

Software Development Kit
G61177-01
Copyright © 2026, Oracle and/or its affiliates.

October 9, 2026
Page 13 of 19



ORACLE Chapter 12
Eclipse Tools/Wizards

& Search for Maintenance Object

Maintenance Object | | Search by MO Code |

Primary Table Mame Search by Table

Maintenance Ohject | Prirmary Table |

(0] 4 | Cancel

Both searches are likable in that partial matches starting with the input will be shown.

Pressing OK on the search or double clicking a row will bring the selected maintenance object
back into the Maintenance Object input on the main wizard.

Once the main wizard's inputs are specified, the Next button can be pressed. This will display
the second detailed wizard page. A tree view is displayed with the tree representation of the
Maintenance Object selected, with its child tables.
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& New Maintenance Object Implementation Classes @

Maintenance Object's Entities - More info

{3 Tables [CI_MD_TBL, CI_MD_CONST, CI_MD_CONST_FLD, CI_MD_TEL_FLD]
have not been verified.

Maintenance Object table relationships

BER.ook - bable (CI_MD_TBLY has Language Table Mok werified™®
= constraints  (CI_MD_COMST) *Mat verified®
fieglds (CI_MD_COMST_FLDY *Mot verified™
fields {CI_MD_TEL_FLD) has Language Table *Mok verified®

Info
Enkity name
Table

Lisk property Marme |

Order By |

Cluskering Parent properky: |

Allaw mixed case Id |
Yerified [

< Back | | Cancel

Each node in the tree must be visited to enter some information or at least verify that the
default data is correct. The nodes themselves show the list property name, the table, whether
the table has a language table, and whether the node has been verified.

The selected node's data is shown in the "Info" box below the tree. Only editable information is
available to be changed- other values may be disabled. The values that can be changed for
each node include the list property name, the order by fields, the clustering parent property,
and whether the Id can contain mixed case.

The list property name is the name on the parent that the child collection will be accessed by.
For example, in the above Maintenance Object for Table, the table's child collection of rows on
the table CI _MD_CONST will be accessed via the property 'constraints'. And likewise, each
constraint will then have a child collection called fields.

The order by is an optional property. It is a comma-separated list of columns that specify the
order in which the list will be retrieved when the collection is read from the database. An
example for the constraints collection would be CONST_| D, OMER_FLG.

The clustering parent property comes into play for generated IDs. In some cases, it is
beneficial to cluster the generated keys for related objects so that batch threading is more
efficient. An example is every Service Agreement can have its ID generated with some portion
of its account ID. The account will be accessed off a ser vi ceAgr eenent via the property
account. Thus, the Service Agreement root node in the above dialog would probably have a
value of ‘account’ for the clustering parent property.
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In case of user-defined string keys, most of the time the application only uses uppercase keys.
However, in some cases, mixed case keys are allowed. The Allow mixed case Id checkbox
should be checked in this event.

Finally, to ensure that the developer reviews each node's values, the Verified checkbox must
be checked for each node, prior to proceeding to the next page or finishing.

If the option to generate the Maintenance was not chosen, the Finish button will be enabled
when the tree nodes' data is complete and valid. Clicking Finish will cause all of the entity
classes to be created in the specified package, and will open an editor window on each new
class.

If the option to generate the Maintenance was chosen on the first page, the Next button should
be enabled after all the tree nodes data is finished and valid. Clicking Next will then present
the final wizard page, where information about the maintenance class can be entered.

& New Maintenance Object Implementation Classes @

Maintenance information
€3 Service is required

Maintenance class name |

Maintenance Type |Entit':.-' ﬂ

Edit annatation

Cancel

On this page, you can choose the maintenance class name and maintenance type. The
maintenance class name is something like the root entity name followed by Mai nt enance by
convention, although it can differ. The maintenance type choices are Entity, which is a
standard maintenance for a single instance of the maintenance object at a time, with nested
child lists, and so on. The other choice is List, which is a simplified maintenance where many
instances of the maintenance object are edited at once in a grid. This is usually limited to
simple objects with a code and description, and maybe one or two other fields. Anything more
complex would be difficult to present in the single grid.
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Upgrade JSP to XSLT
® Note
Changing the Maintenance Type will clear out any existing information on the
annotation.

After the class name and maintenance type is chosen, there is more information required to be
edited on the Annotation. See "Java Annotation” in the Developer Guide for details about
annotations. Clicking the Edit Annotation button will launch a new dialog window for editing
the annotation. The most important information that every maintenance must specify on the
annotation is the service name. This field is immediately visible on the main dialog for the
annotation, and must have a value entered. Most everything else will have been defaulted with
appropriate values from the Maintenance Object metadata. See the developer guide
mentioned above for more information on using the annotation editor.

After the maintenance information and annotation are complete and valid, pressing Finish will
cause the entity files and an empty maintenance class to be created, and an editor windows to
be opened on each of them.

Upgrade JSP to XSLT

@® Note

JSPs other than trees and subpanels must have been upgraded to XSLTs in v1.5.x.
Thus, there is no tool to upgrade such code in V2.

e Batch Program convertTreePageEXxits.pl

e Batch Program convertSubPanelExits.pl
e SQL Script changeTemplateCodesTTRANdPN.pl

Batch Program convertTreePageEXxits.pl

« convertTreePageExits Purpose

« convertTreePageExits Description

« convertTreePageExits Usage

convertTreePageExits Purpose
Creates user exit files from tree JSP files.
convertTreePageExits Description

This program creates user exit .xjs files for all tree JSP files under the current and child
directories. The .xjs file will be created in the same directory with the same name as the JSP.

This should be run from a command prompt in the directory or parent directory of the JSP files.
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Javadocs

convertTreePageEXxits Usage

Perl convert TreePageExits. pl
Batch Program convertSubPanelExits.pl

e convertSubPanelExits Purpose

« convertSubPanelExits Description

e convertSubPanelExits Usage

convertSubPanelExits Purpose
Creates user exit files from subpanel JSP files.
convertSubPanelExits Description

This program creates .xjs files for all subpanel JSP files under the current and child directories.
The .xjs file will be created in the same directory with the same name as the JSP.

This should be run from a command prompt in the directory or parent directory of the JSP files.
convertSubPanelExits Usage
Perl convertSubPanelExits.pl

SQL Script changeTemplateCodesTTRANdPN.pl

 changeTemplateCodesTTRANndPN Purpose

* changeTemplateCodesTTRANdPN Description

changeTemplateCodesTTRANdPN Purpose
Changes the tree and subpanel template codes to the XSLT template codes.
changeTemplateCodesTTRANdPN Description

This changes the template codes of from JSP to XSLT template codes. This template code
instructs the application to use the XSLT engine instead of the referring to a JSP.

These SQL commands should be run against the database.

Javadocs

- Batch Program generateJavadoc.bat

«  Batch Program reindexJavadoc.bat
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Batch Program generateJavadoc.bat

Chapter 12
Javadocs

Property Detail

Purpose Create javadocs from custom source code.

Description This script runs the javadoc tool bundled with
the jdk against CM source code in the standard
directory and targets the javadocs directory. To
integrate the javadocs with the product's
javadocs the reindex tool needs to be run.

Usage gener at eJavadoc. bat

Parameters None.

Batch Program reindexJavadoc.bat

Property Detail

Purpose Recreate the Javadoc indices.

Description This script recreates the Javadoc indices so that
it shows all of the Javadocs in the Javadoc
folder. If Javadocs have been generated for CM
code, this will update the indices to include
both the CM and the product's classes and
packages.

Usage rei ndexJavadoc. bat

Parameters None.
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«  Qverview
« Java Annotations
e Public API

e Application Logs

« Java Programming Standards

«  HOQL Programming Standards

e SQL Programming Standards

- Database Design

»  System Table Guide

e Key Generation
»  Development Performance Guidelines
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Overview

The Oracle Utilities Application Framework provides a rich environment for developing
applications. This document provides a reference for various topics that will help developers
make the most of this application development framework. The sections in this document
include:

Software Development Kit
G61177-01

The Java Annotations section describes the meta-data that can be embedded in Java
code for various purposes.

The Public API section describes available methods, interfaces, etc., in the various Java
classes like entities, maintenance classes, etc.

The Application Logs section describes how logs are set up and used.

The Java Programming Standards section describes Java coding practices that promote
efficient development and maintenance as well as upgradeability.

The HQL Programming Standards section describes HQL coding practices that promote
efficient development and maintenance as well as upgradeability.

The SQL Programming Standards section describes SQL coding practices that promote
efficient development and maintenance as well as upgradeability.

The Database Design Standards section describes database design practices that
promote an efficient database, maintenance as well as upgradeability.

The System Table Guide section describes the set of database tables that contain crucial
information for the configuration and operation of the application. It also describes
standards to be followed to ensure upgradeability.

The Key Generation section describes the automatic generation of random and sequential
primary keys.
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Java Annotations

Annotations provide information so the application can deal with the code in certain classes.
These annotations can instruct the generator on how to generate the superclass, how to
register the class, and at runtime can affect the behavior of the class. The annotations are
potent metadata used at several levels in the application.

Technically, annotations are structures described inside a JavaDoc comment before classes or
methods. They start with an at sign character (@), followed by the annotation name, and the
body of the annotation inside parenthesis. The body can be either comma-separated
key=value pairs or a single value specified for a unique default key. The values can be any of
strings (needing to be bound by quotes if there are special characters inside the string itself),
lists (of either annotations or strings) bound by curly braces {} and separated by commas, or
other annotations.

Each managed class (entity, change handler, business component, maintenance, and so on)
typically has its own annotation. Each of these annotations has an underlying Java class in the
com spl wg. shar ed. annot at i ons package, where the name of the class is the name of the
annotation suffixed by Annot at i on. The JavaDoc comments of these annotation classes
should give more detail for each specific annotation.

For example:

Here is the entity annotation for batch control:

/**

* @usinessEntity (tableName = Cl_BATCH CTRL,
oneToManyCol | ections = { @hild (collectionName =
paraneters, childTabl eName = Cl _BATCH CTRL_P,
or der ByCol umNanmes = { "SEQ NUM'})})
*/
public class BatchControl _Inpl

The name of the annotation is Busi nessEnti ty. It has as specified properties t abl eNanme and
oneToManyCol | ecti ons (there are others available, but not all of them need to be specified).
The property t abl eName specifies the CI _BATCH _CTRL table as the table that this entity
maintains. It also contains some oneToMany child collections, specified by the list of child
annotations. In this case, there is a single child, with a collection name of parameters, pointing
to the child table CI _BATCH CTRL_P, with a native order given by the column name SEQ NUM

Once an annotation exists, the annotation wizard (in the Eclipse editors' plugin) can be used to
maintain the annotation, showing the available annotation properties and validating the values
entered. Thus, one way to create an annotation from scratch is to create a purely empty
annotation with the correct name at the start of the class, and then use the annotation editor to
fill in the details, avoiding typographical errors and the need to hunt down the allowed
properties.

Here is a list of top-level annotations and their corresponding purpose or managed class type,
and a pointer to an example class in the FW code where available.

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 1 of 3



ORACLE

Software Development Kit

G61177-01

Chapter 14

Bat chJobAnnot at i on for batch jobs, defining such properties as whether the batch is
multithreaded and what soft parameters it uses. An example batch job in Java is defined in
the class com spl wg. base. domai n. t odo. bat ch . Bat chError ToDoCr eat i on.

Busi nessConponent Annot at i on for business components. This will register the business
component either as a new one (and define whether it can be replaced or not), or a
replacement of an existing one. An example business component is

com spl wg. base. donai n. t odo. t oDoEnt ry. ToDoEnt r yAssi gner _I npl .

Al gori t hnConponent Annot at i on for defining algorithm implementations. This is used to
create a new algorithm implementation, defining which algorithm spot it is for, and what
soft parameters it uses. An example algorithm component is

com spl wg. base. donai n. conmon. charact eri sti cType. AdhocNuneri cVal i dati onAl gConp_
| npl .

Enti t yChangeAudi t or Annot at i on for implementing audit behavior when an entity is
modified. An example auditing component is
com spl wg. base. domai n. cormon. audi t . Def aul t Tabl eAudit or _I npl .

Busi nessEnti t yAnnot ati on for defining or extending business entities, with properties
defining the table maintained and any one-to-many child tables, etc. An example entity is
com spl wg. base. donai n. bat ch. bat chCont rol . Bat chControl _I npl .

ChangeHandl er Annot at i on for extending entity persistence behavior by adding validations
or extra code to execute on add/change/delete actions. An example change handler is
com spl wg. base. donmai n. cormon. charact eri sticType. Characteri sticType_CHandl er.

CodeDescri pti onQuer yAnnot at i on for adding services to handle drop-down lists for the Ul.
There are no examples of this general component; the Oracle Utilities Application
Framework implements only entity code descriptions.

EntityCodeDescri ptionQueryAnnot ati on for adding services to handle drop-down lists for
the Ul, that are directly related to entities. An example of an entity code description
component is com spl wg. base. domai n. conmon. count ry. Count r yCodeDescri pti onQuery.

Mai nt enanceExt ensi onAnnot at i on for extending a maintenance. There are no examples
of maintenance extensions in the framework. It is purely an implementer component. See
Maintenance Extensions (User Guide: Cookbook, Hooking into User exits: Hooking into
Maintenance Class User Exits).

Quer yPageAnnot at i on for creating a new query page service. An example is
com spl wg. base. donai n. t odo. t oDoQueryByCriteria. ToDoQueryByCriteriaMintenance.

PageMai nt enanceAnnot at i on for creating a new generic page maintenance. An example is
com spl wg. base. domai n. security. user. Swi t chUser LanguageMai nt enance.

EntityLi st PageMai nt enanceAnnot at i on for creating a new maintenance for an entity-
type, with a list based front end. An example is
com spl wg. base. donmai n. conmon. phoneType. PhoneTypelLi st Mai nt enance.

Enti t yPageMai nt enanceAnnot at i on for creating a new entity maintenance, that maintains
a single instance at a time. An example is
com spl wg. base. donai n. bat ch. bat chCont rol . Bat chCont r ol Mai nt enance.

Li st Servi ceAnnot at i on for creating a list service (read only), meant for trees for example.
An example is
com spl wg. base. donai n. security. user. User AccessG oupCount Li st nquiry.
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Public API

e SQL Return Codes

»  Standard Business Methods

*  Business Entity Public Methods

»  Maintenance Class Public Methods

« Ul Javascript User Exits

e Java User Exits (interceptors) Interfaces and Classes

 RequestContext Methods
e Data Objects

SQL Return Codes

The framework generally returns the database-specific return codes from SQL execution.
However, the framework returns Oracle Utilities-specific return codes for commonly used SQL
execution result messages. These Oracle Utilities-specific return codes are the same
regardless of the database. This allows programs to be portable across different databases.

The following lists the return codes:

SQL Execution Result Return Code
OK 0
* Unnumbered SQL Error 999999990
Warning 999999991
End / no (more) row retrieved 999999992
Duplicate / unique index violation 999999993
More / multiple rows retrieved in single-row 999999994
select
Deadlock 999999995
No connection 999999996
* Application Error 999999997
* Hibernate Error 999999998
* Programmatic Error 999999999
® Note

The SQL return codes marked with an asterisk (*) are for errors peripheral to the
actual execution of the SQL and do not have equivalent database return codes.
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Standard Business Methods

In general, classes that are created to implement business logic, including change handlers,
business entities, maintenance classes, and business components have access to standard
methods intended to give application code access to framework functionality. Commonly, these
classes extend the Generi cBusi nessQbj ect class within their inheritance hierarchy. Below are
some general descriptions of the provided methods. Refer to the JavaDocs for more detail.

e createQuery(String)-Create an HQL query.

e createPreparedStatement (String)-Create a "raw" SQL statement. It is preferable to use
the cr eat eQuer y method.

e get ActiveCont ext Language()/ get Acti veCont ext User () -Get the language and user
associated with the current request.

e createDTQ d ass) -Create a new Dat aTr ansf er Obj ect instance for the entity
corresponding to the provided business interface class.

e get Dynam cConponent (vari ous) -Get a Business Component instance corresponding to
the input business interface for the component.

e get SystenDat eTi me() -Get the current Dat eTi me instance appropriate for business logic.

e IsNull (Qbject)/notNull(Chject)-Methods that answer the question if an object is null or
is equivalent to null.

° isNull OBl ank(String)/notBlank(String)-Methods that answer the question if a string
reference is null, zero length, or all blank.

e startChanges()/saveChanges()-Used to defer validation when making complex changes
to entities. It may be the case where a valid entity can only be constructed by passing
through one or more invalid states. By calling st art Changes() at the beginning of the set
of changes and saveChanges() at the end, some validations may be deferred until the
entire coherent change is complete.

Business Entity Public Methods

BusinessEntity classes implement a combination of methods inherited from their generated
superclasses as well as the framework classes that those generated superclasses extend. The
generated methods are typically "convenience" methods based on the specific features of the
entity. The framework methods are ones implemented by many or all entities. Similarly, some
methods are expected to be invoked from other objects (public methods) and others are to
facilitate business logic coded into the entities' business methods themselves.

e Public Methods

*  Protected Methods

« Data Transfer Object Methods
e ld Methods

Public Methods

These methods are exposed via the generated business interface of the entity.
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e registerChange(Change) - Allows for an entity to register the fact that a different entity has
changed, in order to fire any dependent change handler logic in this entity. This is most
useful in situations where the changed object and the dependent object (the one needing
to know about the change) are not directly related by parent-child relationships.

* getDT(() - Get a Dat aTransf er Obj ect representing the current state of the entity.

» set DTQ( Dat aTransf er Ghj ect) - Update the state of the entity based on the passed values
in the DTO.

e getld() - Each entity has a method by this name, which retrieves and Id instance of the
appropriate class for the entity.

e getFoo() - Get the value of the persistent property f 0o.

o fetchBar() - Convenience method that will fetch the value of bar, where bar is a parent
entity referenced by an optional foreign key reference. The word f et ch is used to denote
that navigation to that entity is not provided from within HQL.

e getBazzes() - Getthe EntityLi st containing members of the entity baz. For example, a
get Per sonNanes() method on the per son entity might return an instance of an Enti t yLi st
containing Per sonNane instances.

Protected Methods

These methods are exposed via the extended generated superclass of an entity (the _Gen
class) for the use of business methods implemented on the entity. With few exceptions, the
methods exposed as public methods on business entities are also exposed within the entity as
protected methods for the convenience of business logic. Additionally, the following methods
are added:

e thisEntity()- Return the instance of the current entity. Generally, this is used when an
entity needs to pass itself as an argument in a method call.

e addError (Server Message) - Add an error relating to the current entity.

e addError(ServerMessage, Property)- Add an error relating to the passed property on the
current entity.

e addWar ni ng( Servi er Message) - Add a warning to the current warning list.

Data Transfer Object Methods

|d Methods

Dat aTr ansf er Qbj ect s (or DTOS) are transient objects meaning that changes to their state are
not directly persisted. They provide a mechanism where the set of properties of an entity can
be passed around in business logic without the implication that changes to their values will be
transparently persisted to the database.

* get Foo()/set Foo(Bar) - Get or set the value of the property f 0o.

* newkntity()- Create a new persistent entity based on the values currently held in the
DTO.

Entities generally have an Id class created for them by the artifact generator. This provides
clarity in the application code as to what kind of Id is being held or passed. Likewise, there are
useful methods on these Id classes. Id instances are immutable.
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e getEntity()- Getthe business entity that this Id refers to or null if no such entity instance
exists.

* get Foo() - In the case where the Id contains a persistent entity f oo, return that entity.
e getBarld()- Getthe contained Id referring to the entity bar .
*  newDT(() - Create a new DTO instance with the Id property already set to this Id's value.

Maintenance Class Public Methods

Please refer to the Javadocs for the public API.

Ul Javascript User EXits

The client-side external user exits are designed to give implementers flexibility and power to
extend the user interface of a OUAF product. Implementers can add additional business logic
without changing OUAF product HTML files. These user exits were developed such that
developers can create an include-like file based on external user exit templates.

There are two types of client user exits available. There are process-based user exits that wrap
the similar product user exit code with pre- and post- external user exit calls, and there are also
data-based user exits that simply allow the implementer to add or delete data from the product
returned data.

Both types of external user exit are only called if the function exists in the implementers
external JSP file. All available user exits are listed online in the system through the relative
URL: / code/ avai | abl eUser Exi t s. j sp, with definition examples and links to the framework
code that executes the call.

7} Available User exits - Microsoft Internet Explorer -0l =l
J File Edit ‘“iew Favaoites Tools Help |
J Address I@ http:#éniborg: 6020/ coded availableU serE wits.jsp j @Go
Calling file Called Base exit name Return type For example Product declaration example CM dec
Client listiservice...
. . function extCrrerrideContext,
ris s tahhlerm orvermideContesd & ceountld String f}'u.mt]un ovemrideContext Aocountld){ (productRetunValue){
'
. . function extCrernideContext]
cis o tbMemn |overrideContextPersonld String I;““‘“"“ orverideContextPersonld(){ { productRetumValus){
'
. . . function extCrernideContext]
cis jo tbMemn |owverridsContextPremiseld String I;“m“”“ orverideContextPrerdseld() { productRetumValu){
'
ris s tahhlerm shouldh ot AutolTppercase Booleanalus self shouldNotbhutoUppercase = false flnction extShouldHothutol
(aPoolean){ }
. . function extMotUppercaseFi
ris s tahhlemm notUppercaseFields A rray f}'umt]on notllppercesFields(){ (productRetumValue){
'
. . function extlgnorelvlodifizdF
cis js tabIlenu ‘j,gggrel\u‘lndj.ﬁedFields Ly I;“m“”“ ignerehlodfiedRislds(){ (procustRetumValue){
i
. function extDontCopykeyt
ris js tahhlerm dontCopyertlarmes A rray List f}'umt]on dontCopyHeyHanes TISTO{ (productRetumValue){
i
function initializeNewEleraent LIST function extInitializelewEle
ris s tahlverm initializeMewElement menied List (dataFlerment){ (dataFlement){
t i
function extFieldsTolneludel
cis js listGrid fields Tolneludelrl st XML Ly ?th fieldsTolnaludeInListEMLI (produstRetumYalue) !
i
. . . function extSavePuttonEnsh]
i o iablemn  |ssveButionFreblineOvemide | [Boolean {“mm swrebutorBnblingOvenideOl Rt alue){
i
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Ul Available User EXxits - Online Reference

The location of the external JSP file is the \ cmdirectory under the web application root
directory:

\cm

External JSP

-]
HTML/XSLT

This document assumes that you are familiar with the framework architecture and its Ul
program component templates (XSLT) and that you know how the base exits work. It also
assumes that you are proficient in JavaScript and HTML.

e Client User Exit Flow

»  External User Exit Templates

e Create an External User Exit

»  Field-level Security Client-Side User Exit Example

¢ How-To
Client User Exit Flow

The following flowcharts illustrate the most common user exit functions used to modify the user
interface. The flowcharts are designed to help you see the coordination of processing between
the client and the server as well as where the pre and post external user exits can be used.

The following diagram explains the shapes used on subsequent flowcharts:
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Read Page

Delete Page

g

Flowchart Legend

Start of a function

Location where a pre user exit
can be inserted

Location where a post user exit
can be inserted

A function

Chapter 15
Ul Javascript User Exits

A call to page maintenance
program on the server

A decision based upon a
parameter value

End or return to main function

A function that is illustrated in
greater detail in another diagram

Whenever you see a request for a server-side page service, you can refer to the Page
Maintenance Program flowchart to see the server-side processing. You can determine the
Page Action based on the service being requested: Read, Add, Change, Delete, or Default.

* Read Page
* Delete Page
e Save Page

* Refresh Page

*  Prepare Model for Add

* Update Field

The Read Page function is executed whenever data needs to be presented from the database
to the user. It is called after a root item is selected from a search page or when navigating to
another transaction via a Go To button or a Context menu.

/’7’\\ Request
{ Start Read . DoPageRead |[—> | ReadPage
R S Service

Start Delete
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Load Object
Model

VAT

Redisplay /’ i

— Page \ End )
i el

- s

B

Request
Delete

Page

Service

‘ Prepare
Model for
‘ Add

—_—

The Delete Page function is executed when the user clicks the delete icon.

Redisplay

— Page —» End |
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The Save Page function is called whenever a user clicks the save icon (or the associated
accelerator key). If the user has displayed an existing object on a maintenance page, the
Action Flag and therefore the Change Page Service is requested. If an existing object is not
displayed on a maintenance page and the user presses save (for example, they are adding a
new object to the database), the Action Flag does not equal change and therefore the Add

Page Service is called.

Yes

N

("startsave )
\,\ art Save /)—b

Do Page Save

.

Request
Change
Page

Service

/// Action \\\
< Flag=

Load Object
Model

~
. S‘hang/g//
~

Refresh Page

No

Redisplay

— Page

Request
Add Page
Service

The Refresh Page function is called from the Read, Delete, and Save page processes. It is
also called when the user clicks the refresh page icon (or the related accelerator key) or when
the user navigates to a different tab page.

/ Start Refresh

PreUser
Exit

Tab Page
Window Load

PR

Post User \
Exit

/ E

.

" Contain “~_ Yes
List

"~ Grids?
“"\.k ~

AN\

-

]’ No

%l

Pre User

Exit

List Grid — Before
List Processing

R S

Pre User
Exit

List Grid - Row
Processing

Post User

|
Exit \

/" PostUser \
Exit

[ S

Pre User
Exit

/

List Grid - After
List Processing

T

(U

Post User
Exit

The pre/post Tab Page Window Load user exit is a good place to implement Field Level
Security logic. By using the get Fi el dLevel Securitylnfo() function found on the top object
(refer to the Free Functions section found within the Technical Background chapter of the
Development Tools documentation), an implementer can extend the behavior or look of the
window. For example, a field can be made read-only if the user's Field Level security is lower
than the required security level. This prevents the user from changing the value of the field.

You can use pre/post List Grid Row Processing exit to manipulate fields within the grid. For
example, you can calculate the default value of a column depending on the values of other

columns.
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Prepare Model for Add

Prepare Model for Add is called when a user enters a page in Add mode. For example, they

click the add button (+) next to a menu item. It is also called by Delete Page to load an empty
model, which displays page with empty fields.

Request Refresh

Change Load Defaults to

Default | [ ' Model | 7| Page

Service —

Yes

o ///4/ ‘\\\\ //’ "\\.
‘:’ Start Prepare JEN Create Empty -~ Default : =. End |
\__Model forAdd / Model ~_forAdd "o \ /

- AN 7
" ~
~

Update Field

The Update Field function is called when a user changes the focus from one field on the page
to another (for example, when a user tabs out of a field or clicks on another field).

\ / [ \
\ / / \
/" StartField . L \  PreUser / Before Field /' PostUser \
I Update  / Basiclalidation '\,\ Exit / Validation ’/ Exit \"\
\ / / \
\ / / \

\
.

l

A
,’ .

- | / / \ —
- — \ / / \ p N
" Triggers . No Load Object \  PreUser / After Field / PostUser \ \
~__ Default? _— Model " Exit ¥ Update i T End )
- \ /
N \

/ Exit \ \
~ o \ / / \ \ Y
= / / \ —
Yes I

Request
Default
Page
Service

The pre/post After Field Update user exit is a good place to manipulate HTML elements (for
example, hiding/unhiding or enabling/disabling) depending on the value entered by a user.

External User Exit Templates

Below is the list of all available external template files. They are located under the
\cm t enpl at es folder of the application root directory.

@® Note

The flowcharts above illustrate user exits in the Tab Page and List Grid templates only;
these are the templates in which most of your customizations will occur.

Accordion: accor di onPage. j sp
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Graph Panel: graphPanel Exit.|sp
List Grid: listGidExit.jsp
Search Data: newSear chDat aExi t. j sp
Search Page: newSear chPageExit.jsp
Sub Panel: subPanel Exi t.jsp
Tab Page: t abPageExit.|sp
Tree Page: treePageExit. | sp

Template Structure

 Design Approach

* Using the External User Exit Templates

Template Structure

Each template has three main sections into which you insert your code.

» User Variable Declaration contains global variable declarations. (Do not declare any
global variables unless it is necessary.)

* User Function Declarations contains your own functions. Your own functions are not
called from the corresponding JSP file. Take coupling and cohesion into consideration
when you design your functions.

* Functions Called from the Corresponding HTML page contains functions that are
called from the HTML page. Uncomment the functions you need to use and add your code.
You can find more technical information about the behavior of these functions in the
external template files.

Design Approach

Examine the partial template below to see how the external include file looks. As you might
notice, everything is commented out. If you want to call a certain function, you must
uncomment the functions and/or sections.

@® Note

Only declared functions in the external files can be called from the HTML Page.

To see the entire external file templates or available functions, examine the \ cm t enpl at es
folder under the application root directory.

<%@page content Type="text/htm ;charset=UTF- 8" %
<v@taglib uri="spl.tld" prefix="spl" %
<spl:initializelLocal e/>

<l--
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kkkkhkkhkhkhkhhkhhhkhhhkhkhkhkhkhkhkhhdhdhdhhhhdhhhhhhkhkhhhhhhddddhhhhrrhhkrkhkhkkkdrxxxk

* *

* Copyright (c) 2000, 2007, Oacle. Al rights
reserved. *

* *

kkkkhkkhkhkhkhhkhhhkhhhkhkhkhkhkhkhkhhdhhhhhhhhhhhhhhkhkhhhhhhddddhhhhrrhhkhkhkkdrddxsxxk

* *
$#BSES* REVI SION-INFO Start Exit, Do not nodify - Dev. Only
*  $Dat eTi ne$
* $File$

*  $Revi si on$
$#BSEE* REVI SION-INFO End Exit, Do not nodify - Dev. Only.

kkkkhkkhkhkhkhhkhhhkhhhkhkhkhkhkhkhhhdhdhhhhhhhhhhhhkhkhhhhhhddddhhhhrrhhkhkhkkkdrdrdxdxxk

-
<script type="text/javascript">
Il User Variable Declarations

/*

/*
Repl ace Wth Your Code
*/

Il User Functions That Are CALLED From According JSP

/*

function ext PreOnW ndowLoadNoLi st Bef ore(){

/1 This should be used to set values/attributes when the page
| oads

[1This includes actions after a default.

I

[/ This function is called BEFORE SPL's internal functions are

called

/1 Your Code

}
*
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The following discussion explains how the external file is included. The external file is a JSP
file. This JSP is executed with appropriate HTTP request header data from within the XSLT
engine that creates the HTML from the Ul metadata. The XSLT engine will output the rendered
JSP code textually into the final HTML. If the file does not exist, the server will not include the
external file, otherwise every defined function (uncommented) in the file will be included and
called at the appropriate times.

Using the External User Exit Templates

All the external user exit templates are located in the \ cm t enpl at es directory. Once the Ul
Program to be extended is known, the appropriate user exit template can be selected from the
templates directory.

e Use any editor that supports the JSP file editing and open the approprite user exit.
- Determine the base user exit around which to insert your external user exit.
e Uncomment the necessary functions, and add your code.

e Save the external user exit file as ext _<JSPfi | ename>. j sp under the \ cmdirectory. Where
JSPfilename is the JSP file you want to extend.

e Test.
Create an External User Exit

The following example shows the process of creating an external user exit. In this example, we
would like to disable the Start Date on the Pay Plan page and default it to the current date.

*  Find the Name of the JSP File

« Determine the Base User Exit

« Uncomment the Function and Add Code

e Test Your Code

Find the Name of the JSP File

@® Note

JSP files are only used for legacy pages. In newer versions, Ul Maps and Business
Object Ul Hints are used as alternatives.

In Utilities CC&B, navigate to the Pay Plan Maintenance page and find the section where the
Start Date field is displayed. See in the screenshot below that Start Date is under the main
section of the page.

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 11 of 32



ORACLE Chapter 15
Ul Javascript User Exits

Pay Plan Bookmark ][ Clear ][ Save I[ Refresh ]
Main
A @
v Scheduled Daze Scheduled Amount
+ ®
B 0.00
0.00
@

0.00

Pay Plan Maintenance Page

Determine the name of the program component we need to extend. Right-click on the page
and select the menu option View Source.

Back Alt+Left arrow
Forward Alt+Right Arrow
Reload Ctrl+R.
Save as... Ctrl+5
Print... Ctrl+P
Cast...

Search images with Google

E::] Create QR code for this page

Translate to English

Wiew page source Ctrl+U
View frame source
Reload frame

Inspect

Pay Plan Maintenance Page - View Source

View Source would open the page source in a text editor.
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Line wrap [
1| <html dir="1tr" lang="en-US">
<head>
<META http-e
{meta charsd
5 <meta http-equ
<meta name="viewport" content="width=device-width, initial-scale=1"»

ive"Content-Type" content="text/html; charsetsUTF-8"»
TF-8">
"X-UA-Compatible™ content="IE=edge">

* Program name

* Program loca feifpayPlan

* Program ve 86

* Program tem UIXTP

* Template fil SIEW/4.0,1/Code/modules /web/ source/root /WEB- INF/uiXSL/tabPage? . xel
i | “a T |

Page

. commonPageSingleRecord 1
.
* Labels:
Table$Field label
$PP_LBL - Pay Plan
£PP IC Pay Plan ID 1
g5 FOR_PF - Search fo
. $AC ID_LBL - Account ID
- T_CONTEX_LEL = Account cor
: LEL Search for
- Status {elem
. Created by
. Cancel
.
. {element type="IM' , jsName="PP_TYPE_CD")
2 =Pt
. Delinguent ype="LP' )
» Third Par 5 ype='LP
. Search for T Party Ly ement type="IN' , jsName="THRD_PTY_PAYOR_CD'}

Payor Account ID (element type="LP'
$C1_PAYOR_ACCT_CTXT_LBL - Payor Account Context Menu

$START_DT - Start Date {elem type="LP" )
£PAY METH CD Pav Method (element tvoe='LP' )

$PAYOR_ACCT_ID

element types'IM' , jsHames'PAYOR_ACCT_ID_CXT')

JSP Source Code View - payPlanMaintPlanPage

From the menu bar or the program file information section you can identify the program name
as payPl anMai nt Pl anPage (look for the Progr am nane in the source code comments).

Determine the Base User Exit

Software Development Kit

G61177-01

For this example, we want to disable the input element corresponding to the start date and
display a message that the start date is disabled. This means we want to disable the field when
the page loads; and therefore we want to insert our code inside the onW ndowLoad() function.
The external user exit function that allows us to do this is the ext Post OnW ndowLoad() function.

You can check the field names under the payPl anMai nt Pl anPage' s Labels section.

* Program nane: payPl anMai nt Pl anPage
* Program location: /ci/payPlan

* Included XSL versions:

*  comon

*  commonPage

*  commonPageSi ngl eRecord 3

*
* Label s:
* Table$Field - |abel (el enent type, js_nanme)
* $PP_LBL - Pay Plan (element type='L' |,
j sName=' PP_LBL")
*
* Wdget Info:
* Wdget ID, Elenent Type - label info - Iabel
*
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* START DT, IT - $START DT - Start Date

* PAY METH CD, IS - $PAY METH CD - Pay Met hod

The two important pieces of information in this source view are:
The Program name definition - payPl anMai nPl anPage in this example;

The Template file definition - t abPage2. xs| in this example.
Uncomment the Function and Add Code

Once the program name to be extended (for example, payPl anMai nPl anPage) and the template
to use (for example, t abPage2. xsl ) are known, the associated template jsp file can be copied
from the web application source's / cm t enpl at es directory to the / cm directory and renamed
to have the form ext _XXXX. j sp, where XXXX is the name of the program to be extended.

For example, in this case the jsp user exit template . / cm exanpl es/ t abPageExi t . j sp would be
copied and renamed to . / cnf ext _payPl anMai nt Pl anPage. j sp. The following coding change
inside the ext Post OnW ndowLoad() function would then be made for the modified behavior.

function ext Post OnW ndowLoad() {

/1 This should be used to set values/attributes when the page | oads.
/1 This includes actions after a default.

/1 This function is called AFTER SPL's internal functions are called

protect Fiel d(" START _DT");
alert ("Start Date Field is disabled. Defaulted to Current Date.");

}

Test Your Code

Now let's see if it works. First make sure that the user exit file is copied under the \ cmfolder of
the application root directory. Reload the page by right-clicking the page and choosing Refresh
from the context menu.

@® Note

You may need to delete the browser cache before refreshing the page.
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Preferences Help Log|

Home Menu & History «

|
i Account ID

' Q, Scheduled Payments
Status Scheduled Date Scheduled Amount
12 T =
| Created by SYSUSER | * .=

Last Updated by

Type | Q
Debt Class
| Current Balance  0.00
o|| Delinguent Debt 0,00
=
= Ol
=
= )
=
Start Date I E

Pay Method

Comments

Pay Plan Main Page after implementing External User Exit

Field-level Security Client-Side User Exit Example

Field level security information is exposed on the browser side.

Use the following function to retrieve a user's field level security for a given service or
Navigation Key:

t op. get Fi el dLevel Securityl nfo(servi ceNameOr Navi gat i onKey) , which returns an Object
keyed by security type.

The following example illustrates how to implement security for adjustment amount on the
client. In the example, User Group 1 is authorized to freeze adjustments less than $10,000,
and User Group 2 can authorize any adjustment. We want to disable the Freeze button if the
user's security doesn't meet the condition. There is a security type ADJAMT defined for the
Adjustment Maintenance.

NOT_SUPPORTED

Refer to Field Level Security in the Administration Guide, Defining General Options
chapter for information about the data setup.

The following example code would be added to the ext PreOnW ndowLoad user exit:

var seclnfo = top.getFieldLevel Securitylnfo("adjustnentMint");
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var adj Ant Secl nfo = seclnfo["ADJAMI"];
if (adj AnmtSeclinfo < "2" && parseFl oat (rodel . get Val ue(" ADJ_AMI"))
> 10000 ) {
/Idisable the field
prot ect Fi el d(" FREEZE_SW)

How-To

The following are some how-to examples of typical behavior utilizing some of the standard user
exits.

The examples are written for cases of modifying new CM transaction pages, where the
function definitions are put into extended JavaScipt files (.xjs) that are meant to contain
JavaScript user exits directly for a page.

If, on the other hand, an implementer wishes to modify the behavior of a shipped product page,
each of the functions below have a corresponding ext function defined in a/ cnf ext XXX, j sp
file corresponding to the desired page that will fire after any product function call (see the
above example of hiding the Sequence column in the algorithm maintenance page).

«  How Do | Control the Initial Focus Within Tab Pages/Grids/Search Pages?
« How Do | Mark Fields that Won't Make the Model Dirty?

« How Do | Control the Triggering of Defaults After a Search?

« How Do | Avoid Automatically Setting Fields to Uppercase?

« How Can | Force the Save Button to be Enabled?

e How Can | Override the Processing After a Change/Add?

« How Do | Prevent the System from Setting Focus to a Widget After an Error?

« How Do | Prevent Attributes from Being Copied into New List Elements?

e How Do | Customize New List Elements?

«  How Can | Get My Sequence Numbers to Default Properly on My List Grid?

« How Do | Override the Tab Page Shown After an Error in a List (Grid/Scroll)?

« How Do | Disregard Unwanted Criteria from a Search Triggered by a Search Button?

How Do | Disregard Unwanted Search Result Columns?

e How Do | Format a Value Based on a Given Format?

How Do | Control the Initial Focus Within Tab Pages/Grids/Search Pages?

The system automatically places the initial focus on an appropriate widget (generally input
fields) within a Tab Page/Search Page/Grid.

By default, focus is placed on the first enabled field that has a data class defined. (Fields with
no Field Name / Table Name defined within Meta Data have no data class.)

If there are no fields within the tab page that satisfy this criterion, the system looks recursively
into all the contained frames (list grids, for example).

Software Development Kit
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If no field is found then no element receives focus.

You can override the default behavior at each level via the provision of a
focusWidgetOverride() function within the user exit file; this returns either the Name of the Field
to receive the focus or null.

If null is returned, the system ignores all fields within this document and continues to search in
lower-level documents.

For example:

From within a Tab Page (If you want focus to go on to a sub document):

function focusWdget Override() {
return null;
}

From within a List Grid:

function focusWdgetOverride() {
return "TD_TYPE DRLKY: 0$TBL_NAME";
}

from within a Search Page:

function focusWdget Override() {
return "LAST_NAME";
}

@® Note

These functions can be as simple or complicated as you want. You could conditionally
return a field name or null and this code would run each time the window loads. Also, if
a tab page has a popup window or a search window open as it is loading, then the
initial focus would stay on the popup window, and not on the tab page.

How Do | Mark Fields that Won't Make the Model Dirty?

In certain windows, we have a concept of a locator field, which typically acts as a filter on some
lists of the current object. Examples are user group's filter on description and several IB
windows' filter by date.
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In case the page is dropped after a data change, locator fields throw an unexpected warning
about loss of data. To avoid this warning on locator fields, you can add a function that
enumerates the locator fields, such as the following:

function ignoreModifiedFields(){
return [' START_DTTM ]

}

You can include any nunber of fields in the array, e.g.
return ['FIELD 1', 'FIELD 2', 'FIELD 3']

How Do | Control the Triggering of Defaults After a Search?

If a search returns multiple fields and more than one of these fields can trigger default, then it
might be more efficient to only have one of these fields trigger the defaulting.

This is accomplished by creating a new function called
overrideDefaul t Tri gger sFor SEARCHGROUP within the tab page that contains the search,
where SEARCHGROUP is the name of the sear chG oup you want to override.

The function must return an object with the triggering field(s) are attributes with a t r ue value.

For example:

function overrideDefaul t Tri gger sFor _SRCHL() {
var triggers = {};

triggers["ACCT_ID'] = true;
triggers["SA I D']=true;

return triggers;

How Do | Avoid Automatically Setting Fields to Uppercase?

Model attributes that are also key fields are automatically coerced to be in uppercase. You can
block this behavior on a field-by-field basis by defining the not Upper caseFi el ds() function in
your TabMenu's user exit file to return an array of field names that should not be converted.

Example:

function not UppercaseFi el ds() {
return [' ELEM ATT$SAT_NAME' ]
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You can also provide a global override for an entire TabMenu by setting the
shoul dNot Aut oUpper case variable to t r ue:

var shoul dNot Aut oUpper case = true;

How Can | Force the Save Button to be Enabled?

The save button usually synchronizes to the state of the model, such that if it has not been
dirtied, the button is disabled. There are cases in which it may be useful to control the state of
the save button. For example, when a save should always/never be allowed.

To return a boolean indicating whether the save button should be enabled, define the function
saveBut t onEnabl i ngOverride() onthe TabMenu user exit file. You can simply return a literal
boolean, or perform any desired processing to determine the return value.

Example:

function saveButtonEnablingQOverride() {
return fal se;

}

How Can | Override the Processing After a Change/Add?

If you need to intervene in the processing after the system successfully completes a Change or
Add operation, define the function pri vat ePost ChangeSucceeded() or

privat ePost AddSucceeded() in your TabMenu user exit file. The function should return a
boolean to indicate whether the system should refresh the Ul with the newly returned server
data. For example, you would want to return f al se in case you navigate to a different
TabMenu.

Example:

function privatePost AddSucceeded() {
var nodel = parent. nmodel;
var nmodeFl ag = nodel . get Val ue(' COWPL_NAV_MXDE FLG );
var navKey = nodel . get Val ue(' COVPL_NAV_KEY');
var conpl Sw = nodel . get Val ue(' CMPLT_CLI CKED_SW ) ;
if (conpl Sw && model . get Val ue(' ENRL_STATUS FLG ) == '30") {
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if (rmodeFl g &% navKey){
if (mdeFlag == 'G) {
parent.tabPage. got oCont ext (navKey) ;
return fal se;
} else if(nodeFlag == "A') {
parent .t abPage. addCont ext ( navKey) ;
return fal se;

}
}

return true;

How Do | Prevent the System from Setting Focus to a Widget After an Error?

When a service receives an error and shows a message after calling a back-end service, the
browser attempts to set focus to the relevant widget in error. If you do not need this behavior,
you can define the TabMenu variable dont Set FocusOnError totrue.

Example:

var dont Set FocusOnError = true;

How Do | Prevent Attributes from Being Copied into New List Elements?

To keep their prime keys consistent, key fields are automatically copied (based on name
matching) from a parent list element into new child elements (for example, those created by
using the scroll + button). If you want to inhibit this operation for certain fields, define the
TabMenu function dont CopyKeyNames_<LI ST NAME> to return an array of fields that should not
be copied into new elements of the list named LI ST_NAME.

Example:

function dont CopyKeyNames_ENRL_FLD() {
return [' SEQ NUM ]
}

How Do | Customize New List Elements?

When you use the + button on a grid or scroll you get a new, empty list element. If you want to
customize the object, define a function in the TabMenu's user exit file named
initializeNewEl ement _<LI ST_NAMVE>( newEl enent).
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Example:

function initializeNewEl enent ENRL _LOG newkl ement) {
newEl enent . set (' ENRL_LOG TYPE FLG, 'USER);
newEl enent . set (' USER_| NFO ,
par ent . nodel . get Val ue(' CURRENT_USER I NFQ ));

}

How Can | Get My Sequence Numbers to Default Properly on My List Grid?

If you are working with a List Grid that uses some type of sequence field (for example, SEQNQ,
LI NE_SEQ, SORT_SEQ), there is a handy bit of technology that you can use that will cause the Ul
to do this job for you.

Just follow the steps below and you will solve this problem. The sequence field will be
populated in your empty line, and any elements that are added from then on will have an
appropriate value in the sequence field. If the user edits the sequence field at any point, the
next element added to the list will incorporate the change without any problems.

@® Note

The default Sequence Number functionality will default the next nearest value from the
highest sequence. The defaulting will do nothing after the sequence reaches the
highest number it can hold.

* In the user exit file of the Tab Menu - not the main Page or the List Grid - copy this
JavasScript code:

function initializeNewEl ement LI ST_NAME( newEl enent) {
var nyListName = "LI ST_NAME";
var nyLi st SeqName = "FI ELD_NAME";
var nyLi st MaxSeq = 999;

def aul t SequenceNunber (nyLi st Name, myLi st SeqNarme, myLi st MaxSeq, newEl enment )
}

</ SCRI PT>

<SCRI PT src="/zz/ def aul t SequenceNunber/
def aul t SequenceNunber . j s"></ SCRI PT>

<SCRI PT>

e For LI ST_NAME, substitute your List Grid's list name. Be careful not to lose that underscore
[ _Tjustin front of LI ST_NAME in the first line! Remember that JavaScript is case-sensitive
and make sure that you use all UPPERCASE letters as shown here.

e For FI ELD_NAME, substitute the name of your sequence field, whatever that might be in your
List. Don't lose the quotes [ "] ! Again, use all UPPERCASE letters.
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How Do | Override the Tab Page Shown After an Error in a List (Grid/Scroll)?

When the system receives an error (for example, after a Save), it attempts to set focus on the
relevant widget, which might require flipping to a different tab page. If the error relates to a list
(grid or scroll) the system might not choose the tab page you would prefer. In that event you
can control the tab page that should be opened by defining the TabMenu function
overrideError TabPage <LI ST _NAME>() .

Example:

function overrideErrorTabPage BPA() {
return ' bussProcessAssi st ant St epPage’ ;

}

How Do | Disregard Unwanted Criteria from a Search Triggered by a Search Button?

When a search button (currently implemented as an IMG) is pushed, the system launches a
search and pulls all applicable criteria values from the current model. It might be that certain
criteria fields should be ignored in a particular case. You can define the function

addl gnor eFi el dsFor _<tri gger Fi el dName>() on a tab or search page's user exit file to specify
fields to ignore whenever the IMG button named triggerFieldName is pushed on that page.

The function takes a single argument, fields, and you should add key/value pairs where the key
is a field name to ignore, and the value is t r ue.

Example:

addl gnor eFi el dsFor ADDRESS1 SRCH = function(fields) {
fields['CITY_SRCH] = true
1

addl gnor eFi el dsFor _PER ID = function(fields) {
fields['ENTITY_NAME SRCH] = true
1

How Do | Disregard Unwanted Search Result Columns?

When you accept the result of a NOLOAD search, the system tries to populate the selected
search result row into the current model. There are cases in which this is not desirable, for
example, when there is no corresponding attribute for a display-only column. You can exclude
a column from being returned as part of a search result by defining the search client's (Tab
Page or Search window) function i gnor eResul t Col ums() in the corresponding page's user
exit file. Return an object with keys specifying attributes and values all setto t r ue.
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Example:

function ignoreResultCol ums() {
return { ADDRESS1: true, CITY: true, POSTAL: true };

}

Since searches can be shared by many search clients, it is possible that some clients want to
get a specific column, but others do not. In that case, define the TabMenu function
i gnor eResul t Col utmsFor _<servi ce> as above.

Example:

function ignoreResult Col umsFor_Cl LCCOPS() {
return { CONT_OPT_TYPE CD: true}

}

How Do | Format a Value Based on a Given Format?

If you need to format a value based on a given format, for example, on Person ID Number, if
you select ID Type as SSN (999-99-9999), you can always format the Person ID Number
before committing it to the server.

To do so, you can call the f or mat Val ue javascript function.

« Inthe user exit file of the tab page include the following lines:

</ SCRI PT>
<SCRI PT src="/zz/format Val ue/ f or mat Val ue. j s"></ SCRI PT>

<SCRI PT>

* Now, you can start using the function to format a value. To use this function, you need to
pass in both the value and the format into the function.

var phFormat = nyDat a. get Val ue( pureLi st Nane +
' PHONE_TYPE FORMAT' ) ;
if (pureFieldName == 'PHONE' ) {
updat eFi el d( pureLi st Name + ' PHONE'
for mat Val ue(myDat a. get Val ue(pureLi st Name +

"PHONE' ), phFormat));
}
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Java User Exits (interceptors) Interfaces and Classes

The following are the interfaces used for Java User EXxits (interceptors).

« |AddInterceptor Interface

¢ IChangelnterceptor Interface

« |Deletelnterceptor Interface

* |ReadlInterceptor Interface

* InterceptorError class

¢ InterceptorWarning class

|AddInterceptor Interface

This interface defines the processing plug-in spots before or after invoking a service in add
mode:

interface com splwgy. base. api . servi cei nterception. | Addl nterceptor
Methods

» PageBody aboutToAdd(RequestContext, PageBody)

» void afterAdd(RequestContext, PageBody)

PageBody aboutToAdd(RequestContext, PageBody)

This method is called before the service is invoked.

Input

e Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

e PageBody - The input page body to be added.

Return value

e PageBody or null - If a page body is returned, this is considered the result of the service
and the underlying service will not be executed. If null is returned, the service will run
normally.

Throws
I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.
void afterAdd(RequestContext, PageBody)

This method is called after the service is invoked in add mode.

Input
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* Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

* PageBody - This contains the information that was added by the underlying service.
Return value

* Void.

Throws

I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.

IChangelnterceptor Interface

This interface defines the processing plug-in spots before or after invoking a page service in
change mode:

interface com splwy. base. api . servi cei nterception. | Changel nt er cept or
Methods

» PageBody aboutToChange(RequestContext, PageBody)

» void afterChange(RequestContext, PageBody)

PageBody aboutToChange(RequestContext, PageBody)

This method is called before the service is invoked in change mode.

Input

* Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

e PageBody - This object contains the information that is to be submitted to the underlying
service.

Return value

PageBody or nul | - If a page body is returned, this is considered the result of the invocation and
the underlying service will not be called. If null is returned, the underlying service will be
invoked normally.

Throws
I nteceptor Error - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.

void afterChange(RequestContext, PageBody)

This method is called after change action is invoked in change mode.
Input

e Request Cont ext - Contains session parameters, such as language cd, user id, and so on.

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 25 of 32



ORACLE’

Chapter 15
Java User Exits (interceptors) Interfaces and Classes

Input/Output

e PageBody - This holds the result of the underlying change service.
Return value

e Void.

Throws

I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.

IDeletelnterceptor Interface

This interface defines the processing plug-in spots before or after invoking a service in delete
mode:

interface com splwy. base. api . servi ceinterception. | Del etelnterceptor
Methods

* boolean aboutToDelete(RequestContext, PageBody)

e void afterDelete(RequestContext, PageBody)

boolean aboutToDelete(RequestContext, PageBody)

This method is called before the service with a delete action.

Input

e Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

e PageBody - The data to be deleted.

Return value

e Bool ean - Indicates whether or not to continue processing the service. If true, continue with
the normal underlying invocation. If false, do not continue (but the service returns
"success" to the client invoker).

Throws
I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.

void afterDelete(RequestContext, PageBody)

This method is called after the service is invoked in delete mode.

Input

e Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

e PageBody - The data that was deleted by the underlying service.
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Return value

*  Void.

Throws

I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.

IReadInterceptor Interface

This interface defines the processing plug-in spots before or after a service retrieves
information:

interface com splwy. base. api . servi cei nterception. | Readl nterceptor
Methods

- PageBody aboutToRead(RequestContext, PageHeader)

* void afterRead(RequestContext, PageBody)

PageBody aboutToRead(RequestContext, PageHeader)

This method is called before a service retrieves information.

Input

e Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

e PageHeader - The data describing the information that should be read.

Return value

e PageBody or nul | - If a page body is returned, this is considered the result of the service
and the underlying service will not be invoked. If null is returned, the underlying service will
be invoked normally.

Throws
I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.

void afterRead(RequestContext, PageBody)

This method is called after the service retrieved the information.

Input

* Request Cont ext - Contains session parameters, such as language cd, user id, and so on.
Input/Output

e PageBody - Result of read service.

Return value

* Void.
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Throws
I nterceptorError - Throw this exception when an error occurs.

I nt er cept or War ni ng - Throw this exception to signal an application warning.
InterceptorError class

The class com spl wg. base. api . servi cei nterception. | nterceptorError subclasses the

j ava. | ang. Excepti on class. This class contains information regarding an error condition that
occurred during the pre/post processing plug-in. This exception is caught by the framework
and is used to build the appropriate application error object.

Attributes

* Message Category

*  Message Number

« List of Parameters (Strings) and types
Methods

« void setMessageNumber(Biginteger messageNumber)

* void setMessageCategory(Biginteger messageCategory)

« void setMessageParameters(List messageParameters)

* void setMessageParameterTypeFlags(List messageParameterTypeFlags)

void setMessageNumber(BigInteger messageNumber)
Set the message number (required).

void setMessageCategory(BigInteger messageCategory)
Set the message category (required).

void setMessageParameters(List messageParameters)
Set the message parameters list.

void setMessageParameterTypeFlags(List messageParameterTypeFlags)

Set the message parameter type flags list. The size should match the message parameters
list.

InterceptorWarning class

The class com spl wg. base. api . servi cei nterception. | ntercept or Wr ni ng subclasses the
java. | ang. Excepti on class. This class contains information regarding one or more warning
conditions that occurred during the pre/post processing plug-in. This exception is caught by the
framework and is used to build the appropriate application warning objects.
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e List of warning server messages.

Constructors

¢ InterceptorWarning(ServerMessage warningMessage)

¢ InterceptorWarning(List warningMessages)

« void addWarningMessage(ServerMessage message)

InterceptorWarning(ServerMessage warningMessage)
Create a new | nt er cept or War ni ng with the given warning message as its sole message.
InterceptorWarning(List warningMessages)

Create a new | nt er cept or War ni ng with the given List of warning messages.

Methods

void addWarningMessage(ServerMessage message)

Add the given server message to the list of warning messages.

RequestContext Methods

Class com spl wg. base. api . servi ce. Request Cont ext includes the following accessor
methods:

»  String getLanguageCode()

e String getUserld()

String getLanguageCode()
Return the current user's language code.

String getUserld()

Return the user id.

Data Objects

Both PageHeader and PageBody are "wrappers" on underlying Maps that hold datatypes of
various types, keyed by field names (strings). The valid field names for a service are described
in the service meta info file (an xml document). Null values are not allowed; use empty strings
to represent missing values (for null date, for example).

Note that most system datatypes are represented in these Java objects as simple strings. Note
the following:
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* Booleans are represented by the Java Boolean class.

» Date values are represented as Strings in the format YYYY-MM-DD.

» Date/Time values are represented as Strings in the format YYYY-MM-DD-HH:MM:SS.
e Time values are represented as Strings in the format HH:MM:SS.

e Biginteger values are represented as Java BigInteger values.

* BigDecimal and Money values are represented as Java BigDecimal values, with the
appropriate scale.

 PageHeader and PageBody Methods
e PageHeader

- PageBody
e |temList

* ListHeader

e ListBody
e CMServiceConfig.xml structure

PageHeader and PageBody Methods

Both PageHeader and PageBody implement the methods described in the following topics.

¢ Object get(String fieldName)

e String getString(String fieldName)

¢ boolean getBoolean(String fieldName)

* Biglnteger getBiglnteger(String fieldName)

« void put(String fieldName, Object value)

Object get(String fieldName)

Returns the object value of the field named f i el dNane (may need to cast the result to the
appropriate datatype).

String getString(String fieldName)

Convenience method that returns the string value of the field named fi el dName.
boolean getBoolean(String fieldName)

Convenience method that returns the boolean value of the field named f i el dNane.
Biginteger getBiglnteger(String fieldName)

Convenience method that returns the Biglnteger value of the field name fi el dNarre.

Software Development Kit
G61177-01 October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 30 of 32



ORACLE Chapter 15
Data Objects

void put(String fieldName, Object value)
Set the value at the given fi el dNane to the given value.
PageHeader
The methods for class com spl wg. base. api . servi ce. PageHeader are described above.

PageBody

Class com spl wg. base. api . servi ce. PageBody implements the methods described above. In
addition, it supports the following methods:

e ltemList getList(String name)

ltemList getList(String name)
Return the ItemList with the given name.

ltemList

Class com spl wg. base. api . servi ce. | tenLi st is the Java representation of a list header and
list children objects. The methods are as follows:

e ListHeader getHeader()

e String getName()

e List getList()
e void setList(List list)

ListHeader getHeader()
Return the list header object.
String getName()
Return the ItemList's name.
List getList()
Return the j ava. util . Li st of ListBody child objects.

void setList(List list)

Set the underlying list to the provided list of ListBody instances.
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ListHeader

The class com spl wg. base. api . servi ce. Li st Header is functionally equivalent to the class
PageHeader , see above.

ListBody

The class com spl wg. base. api . servi ce. Li st Body is functionally identical to the class
PageBody, above. In addition, it has this useful method:

e String getActionFlag()

String getActionFlag()

Return the flag describing the pending action for this ListBody (for example, add, change,
delete).

CMServiceConfig.xml structure

The Servi ceConfig. xm and CMSer vi ceConfi g. xm will look like the following:

<Servi cel nt er cept or s>
<Servi ce name="CMLPXXXX" >
<Interceptor action="add">
com spl wg. i ntercept or. CMLPXXXXAddI nt er cept or
</l nterceptor>
<Interceptor action="change">
com spl wg. i nt er cept or. CMLPXXXXChangel nt er cept or
</l nterceptor>
</ Servi ce>
</ Servi cel nterceptors>

The above example illustrates how interceptors are defined for the service CMLPXXXX. You
can define one or more interceptors, depending on the action, for each service. The valid
actions are add, change, delete, and read.

@® Note

It is valid to have the same interceptor class for more than one action, as long as the
class implements the corresponding interceptor interface.
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Application Logs

Logging has many purposes. Notably, it allows tracing of what is happening when something
goes wrong. However, a user/developer does not always want to see EVERY log entry-besides
clutter, which may slow down the application. In this light, the framework has wrapped the
powerful and flexible log4j logging framework as an API. There are two important aspects:

* Placing logging statements within application code so that logging entries may be created
at runtime.

»  Configuring logging at runtime so that the appropriate logging entries are created and
directed to the appropriate log destination.

*  Logging within Business Logic

»  Configuring Logging at Runtime

Logging within Business Logic

The following describes how to implement logging when adding a class that implements
business logic:

* Add a constant referencing the logger for the class. By convention, logger should be
named "logger" and should pass the declaring class as its argument. For example, a
logger in the Adjustment_CHandler class would be declared as follows:

private static final Logger |ogger
= Logger Fact ory. get Logger ( Adj ust nent _CHandl er. cl ass);

« Add entries with the appropriate logging level. The levels are: debug, info, warn, error, and
fatal. The following will log a warning entry to the log:

| ogger. war n("Unexpected status for frozen adj ustnent:

+ status);

* In general, we expect entries of level info or more severe to be rare, and therefore, to not
impose a substantial performance penalty. However, we can expect debug entries to be
very fine grained, and they usually will not find their way to actual logs, but will be filtered
out via runtime configuration. To lessen the performance impact of debug logging, the
logging statement should be wrapped as follows:

i f (logger.isDebugEnabled()) {
| ogger . debug(" Processi ng adj ustnent " +
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adj ustment . get 1d());
1

e There are times when you want to know how long a code block takes to execute. In

general, the logging provides the time each log statement is issued. However, it is clearer
to see an actual elapsed time of some process being investigated. In this case, there are
some additional methods on the logger:

debugStart (message) or infoStart(message)
debugTi ne(nessage, start) or infoTime(message, start)

— These should be used in the pairs given, as follows:

long start = debugStart("Starting process");
[I... code for process
debugTi ne("End process", start);

— This will cause each statement to be logged, plus the final End Process statement will
give the elapsed time since debugSt art was called.

Please refer to the JavaDocs on the com spl wg. shar ed. | oggi ng. Logger class for more
details.

Configuring Logging at Runtime

Having instrumented the code to create logging entries, the question remains, how to cause
the various logger level messages to trigger at runtime? A very detailed description of this can
be found at https://logging.apache.org/log4j/2.x/index.html.

e Property Configuration

e Trace Flags

Property Configuration

Control of log4j occurs based on properties typically set in the | og4j . properti es file in the
application classpath. You can change the log level of a given logger in this file. Note, however,
that values may be overridden on the command line by specifying system properties (for
example, via - Dl og4j . . .). Note that inheritance of logger levels works such that (in our
standard of qualified class name as the logger name) you can change a whole package's log
level by specifying only a portion of the logger name. Note that you may commonly desire to
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enable global debug logging on your local environment. To do this, you can simply change the

line:
| ogger.spl.level =info
to
| ogger. spl . | evel =debug
® Note
Changing the log is not recommended.
Trace Flags

Trace flags allow for specialized logging that cuts across many classes. They can be set for
user requests by entering the online system in debug mode and setting the trace flags
appropriately. Likewise, they can be set in batch either by interactive prompts for the trace flag
values when a job starts or by setting system property values. See the

JobSubni tter Confi guration class for specific system property names.

e traceSQ - Causes special detail of the submitted SQL. This can be useful when
troubleshooting performance problems.

e traceTi me - This can only be enabled for online requests or JUnit tests by setting
traceTi me(true) on the request context. Enabling time tracing will cause special profiling
entries to be placed in the application log for the purpose of attributing request latency to
the various layers of the application or to specific SQL statements. These entries are
gueued in memory until after profiling entries are no longer being generated and then
spooled to the logs, so as not to corrupt the performance instrumentation with logging
overhead. The ProfilingReport standalone Java program can be run to post-process
these logs or a portion of them, and generate a report.
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Java Programming Standards

Rationale

« Rationale
¢ Guidelines

¢« Naming Standards

To make it easier for programmers working on the same codebase to easily read each other's
(and their own) code, we need to enforce certain standard coding conventions. These
conventions will also be helpful when comparing code revisions under version control, as the
code should be formatted consistently, and no irrelevant formatting-related differences will
appear in the diff.

Guidelines

First, there are basic code standards documented for Java here: Java Code Conventions. Like
most coding guidelines, these are quite reasonable and differ only in minor details from other
guidelines.

The web page Java Programming Style Guidelines also has nice tips. Note that we do not
prefix instance variable names with underscores; instead, we use Eclipse syntax coloring to
make i var s easily visible.

We use the prefix fetch in method names in entity implementation classes to perform object
navigations that are not already defined by Hibernate mappings.

Here are some additional notes:
All code should be:

e Written with tabs equal to 4 spaces, not hard tabs. Each level of indentation should be one
tab.

e Generally free of hard-coded magic strings or magic numbers (for example, max number of
items in some list). If you need such a string or number value, you should use (or create) a
constant or property.

« Classes should use specific, not package-based imports, where practical. That is, import
com f oo. Usef ul A ass, not com f 0o. *.

* Variables should generally be private. Only create accessor methods (for example, get/set)
when absolutely necessary.

»  Prefix getter methods with get , for example, get Foo() ; setters with set , for example,
set Bar (aBar) . Do not use "Flag" or "Switch", or abbreviations thereof. For example,
get Al | owedSw() should be get | Al owed(), and set Al | owedSw( aBool ean) should be
set | sAl | owed(aBool ).
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Use camel-case instance and parameter variable names, without underscore prefixes or
suffixes (do use uppercase for constants, as suggested in the guidelines reference above).
Instance variables start with lower-case letters.

Methods should generally be public or private (again, to allow future subclassing). Use of
interfaces is encouraged to declare useful sets of public methods.

Do not abbreviate, except for standard industry abbreviations (for example, HTML, HTTP).
Use long, meaningful class, method, and variable names.

Methods should be short and clear. Instead of placing comments before a section of code
in a method, rather create another method that describes what is being done by the
method name.

When using Java API collections, reference them through generic interfaces, not specific
implementation classes, for example:

Li st soneList = new ArrayList();

Map someMap = new HashMap();

This lets you change your mind about implementation (for example, ArrayList to LinkedList)
without breaking any code.

Naming Standards

General guidelines

Entity Naming Guidelines

Collection Naming Guidelines

Lookup Naming Guidelines

Special Cases

General guidelines

Do not use reserved java words.
Do not use spaces.

Do not abbreviate.

Do not use punctuation.

Do not start the name with a number.

Here are our project guidelines for naming properties:
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* Boolean values (SW) are prefixed with i s, has, can, ar e, or shoul d, according to what is
grammatically correct.

» Date fields end with Dat e.

e Time fields end with Ti ne.

» Datetime fields end with Dat eTi ne.

e Idisspelled|d.

Do notinclude a final Flag (FLG) or Code (CD).

e Use nin instead of minimum, and max instead of maxi num

e Can be generic. That is, for the field Bl LL_STATUS, you can just name it st at us.
Entity Naming Guidelines

e Be specific. The name MUST be unique.

e Language tables (_L) do not need to be named.
e Do not append "View" to a view.

* Do not abbreviate.

e Do not use plural names (for example, Bi | | Messages).

Collection Naming Guidelines

* Class Name

e Collection Name

Class Name

The class name for a collection includes the owning entity name and the collection name in
singular form:

<owni ng_entity><col | ection_nane_in_singul ar_forns
Examples:

e Adj ust nent TypeAl gorithm

e Adjustment TypeCharacteristic

e Billabl eChargeTenpl at eLi ne

Collection Name

For collections, the one-off generation created many collection names. Many of these are
overly verbose and should be shortened. Simply modify the col | ecti onNane in the entity
annotation. Here are some guidelines:

e Shorten adj ust ment TypeAl gorithns to al gorithns.
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e Shorten adj ust nent TypeCharacteri stics to characteristics (in rare cases you may
have more than one kind of characteristic, in which case you need more specific names).

* Remove the owning entity name from the front of the collection name. For example,
bi | | abl eChar geTenpl at eLi nes becomes | i nes.

Lookup Naming Guidelines

Here are guidelines for naming Lookups (on the Lookup Field maintenance):

*  Be specific. The name MUST be unique across all lookups.

* Do notinclude a final standard suffix Flag or Lookup (The suffix Lookup is automatically
added by the generator to the classes generated for each Lookup field.)

Examples:
e WO STATUS FLG-> writeCff Status
e STM RTG METH FLG-> st at ement Rout i nghMet hod

Here are guidelines for naming Lookups Value properties (on Lookup Value maintenance):

e Try to word the name in a way that makes sense when prepended by is, and is also valid
when standing alone as a constant. For example, {i sConpl ete, COVPLETE}, {i sFrozen,
FROZEN} .

e The name might match the English description of the lookup value.
Examples:

e HOWTOUSE FLG: - -> subtractive

° | TEM STATUS FLG: A->active

e DGRP_PRIOFLG: 10 ->highest10

e DGRP_PRIOFLG: 20->priority20

Special Cases

* 'Type' Entity Controlling Characteristics for 'Instance' Entities - Characteristic Controls

‘Type' Entity Controlling Characteristics for 'Instance’ Entities - Characteristic Controls

There are type entities that control the characteristics for their instance entities. These are
tables typically named Cl _CHTY_<type_entity>, for example: Cl _CHTY_CCTY. These type
entities specify a list for its instances: the valid characteristic types, default characteristic types,
required characteristic types, and so on. This list is the type entity's Characteristic Controls.

The following are the naming conventions for the characteristic controls:

Characteristic control class <type_entity>CharacteristicControl

Characteristic control collection characteristicControls

For example, the class name for characteristic control of Customer Contact Type is:
Cust oner Cont act TypeCharacteristicControl.
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And the collection is defined as follows:

/**

* @ersion $Revision: #1 $
* @usinessEntity (tableName = Cl _CC TYPE,
oneToManyCol | ections = { @hild (collectionName =
characteristicControls, childTabl eNane = CI_CHTY_CCTY)})
*/
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@® Note

This section is provided for legacy customers only. It is not recommended to alter SQL
at the Hibernate level for consistency and to reduce costs.

The applications use an object relational mapping library called Hibernate (information
available at http://www.hibernate.org/). This library handles persistence operations against the
database for changed entities, and also provides a querying language.

The Hibernate Query Language provides a more object-oriented approach to querying against
the database. Joins can more clearly be indicated via navigation to the related foreign key,
letting hibernate fill in the join when it constructs the SQL.

@® Note

In most situations, only a subset of the hibernate query language is used. For
instance, when constructing a query whose order is important, the query must
programmatically specify the order by, as opposed to placing the order by clause into
the HQL itself. This allows the application to perform additional operations upon the
HQL that may be required for different databases, and also to apply validations to the
HQL.

Here are some examples of creating and using queries. The convenience methods to create
the query are available on any context managed object. That is, entities, change handlers,
business components, maintenance classes, and the implementer extensions of any of them.

To select all algorithms with a given algorithm type:

Al gorithnType al gorithmlype = ... ;

Query query = createQuery("from A gorithmal gorithmwhere " +
"al gorithmal gorithnType = :algorithnType");

query. bindEntity("al gorithnType", algorithnilype);

List algorithns = query.list();

The above algorithms list will contain as elements the algorithms for that algorithm type.

To sort the above query by the algorithm's code/Id:

Al gorithnType al gorithniype = ... ;
Query query = createQuery("from A gorithm al gorithmwhere " +
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"al gorithmal gorithniType = :algorithniType");
query. bi ndEntity("al gorithnType", algorithnilype);
query. addResul t ("al gorithm', "algorithnt);

query. addResul t ("al gorithm d", "algorithmid");
query.orderBy("al gorithm d", Query.ASCENDI NG);

Li st queryResults = query.list();

The above quer yResul t s list will contain as elements instances of the interface
Quer yResul t Row. Each query result row will have two values, keyed by "algorithm™ and
"algorithmld". The list will be ordered (on the database) ascending by the algorithm's IDs.

Since HQL works with the entity's properties instead of the tables' column names, there may
be extra research required when writing queries. The source of the property information is in
the hibernate mapping document for each entity class- they are documents that exist in the
same package as the entity, have the same root file name as the entity's interface, and end
with . hbm xnl . These files will give the list of properties available for each entity that can be
referenced when writing HQL.

More information can be found in the JavaDocs associated with the Query interface.

« Examples

e Union queries
 Performance

¢ Raw SQL

Even with what is explained above, there are a few cases that stand out, for which a couple of
examples may be necessary. Notably, dealing with language entries and lookups can be
challenging.

Here is an example of selecting all algorithm types where the description is like some input:

String likeDescription = ...;

Query query = createQuery("from Al gorithniType_Language
al gTypeLang join al gTypelLang. i d. parent al gType where al gTypelLang. descri ption
like :likeDescription and al gTypeLang. i d.|anguage = :Ilanguage");

query. bindEntity("language", getActiveContextLanguage());

query. addResul t ("al gType", "al gType);

query. bi ndLi kabl eStri ngProperty("li keDescription",
Al gorithnType. properties.|anguageDescription, |ikeDescription);

Li st algorithnTypes = query.list();

The al gori t hnTypes list will contain as elements the algorithm types whose description is like
| i keDescri ption. Note that the string | i keDescri pti on will have a trailing '%"' appended when
it is bound to the query.
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Here is an example of selecting lookup values, with descriptions like an input value:

String description =
header . get St ri ng( STRUCTURE. HEADER. DESCR) ;
Query query = createQuery("from LookupVal ue_Language
| ookupVal Lang "
+ "where upper (I ookupVal Lang. description) |ike
upper (: description) and | ookupVal Lang. i d.|anguage = :|anguage and "
+ "l ookupVal Lang. i d. parent.id.fiel dName =
"RPT_OPT_FLG);
query. bi ndLi kabl eStri ngProperty("description",
LookupVal ue. properti es. | anguageDescri ption, description);
query. bindEntity("language", getActiveContextLanguage());
query. addResul t ("1 ookupVal ue", "I ookupVal Lang.id. parent");
query. addResul t ("descri ption",
"| ookupVal Lang. descri ption");
query. orderBy("description");
List results = query.list();

The list results will contain Quer yResul t Rows, with values keyed by "lookupValue" and
"description".

Union queries

You may note that hibernate's HQL does not allow unions, as this does not reconcile with the
object-oriented approach of HQL. However, as this can be a common technique to apply, a
programmatic union has been provided in the Oracle Utilities Application Framework. The
application will open two cursors and flip back and forth between rows from each cursor when
each would be the next one, based upon the order by clause. This should at most read one
extra row from each cursor opened than may be needed (in the case of limited maximum
rows).

To union two queries, they must have identical result columns, order by clauses, and max rows
setting. Note that some of the properties of the union query be modified directly, leaving the
individual queries to omit those properties.

Creating a union query is simple. Given two queries that need to be unioned together, simply
issue:

Uni onQuery uni on = query. uni onWth(query2);
If a third (or later) query needs to be unioned, add it to the union directly:

uni on. addQuer yToUni on( query3);

Performance

In order to evaluate the performance of HQL queries, it is necessary to first run the HQL
through the hibernate engine at run-time in order to produce the equivalent SQL. First, code
the initial HQL into the application or a unit test or standalone executable program. Start the
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Raw SQL

application or test program with SQL tracing turned on. When the HQL under construction
executes, grab the SQL from the log/console.

In general, most of the advice under the SQL programming standards applies equally for
coding HQL when applicable at all.

In rare cases, it may be necessary to forgo the use of HQL and instead use raw SQL. This is
not a preferred approach, as the data returned will not be Java entities, but columns of
primitive data types. However, for possible performance reasons (no db hints are allowed in
HQL) or if a table is not mapped into a Java entity, this approach exists.

There are parallel methods available on subclasses of GenericBusinessObject that create
PreparedStatements, instead of Query objects. So, instead of createQuery, the method
createPreparedStatement should be called on a Raw SQL statement.

The PreparedStatement is similar to the regular jdbc PreparedStatement, but has some extra
functionality, and a slightly different interface so that it is similar to the regular HQL Query
interface (they are interchangeable in some cases).

The main difference is that the prepared statement is created with raw SQL. Use the actual
table and column names instead of the Java entity names and property names. Also, the select
clause must exist as in normal SQL but not HQL.

Additionally, this break-out into raw SQL allows SQL statements that update table data. Again,
this is normally frowned upon, and instead should be done by entity manipulation. However, in
cases where a set-based SQL could update many rows at once, this option is available,
whereas HQL is ONLY meant for querying without any updates.

For more help on constructing raw SQL queries please see SQL Programming Standards.
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SQL Programming Standards

This document describes the SQL programming standards to be used in any database query.
These standards will ensure that all database queries across the system have been structured
properly and thus have less chance to cause performance issues. All developers must adhere
to these standards.

e Composing SOL Statements

« Testing SQL Statements

*  More Extensive Performance Testing

«  SOL Development and Tuning Best Practices

Composing SQL Statements

e Prerequisite
e Composing a SELECT Statement

» Existence Checks

e SQL statements to avoid

Prerequisite

This document assumes that you have a basic knowledge of SQL syntax and database
functions.

Composing a SELECT Statement

e General SELECT Statement Considerations

Selection List

» Database-specific Features
¢ FROM Clause

*  WHERE Clause

e Sort Order

e Grouping

General SELECT Statement Considerations

- Before composing an SQL statement, you should have in front of you the ERD of the
tables involved in that SQL. You should make sure you fully understand the relationships
between the tables.
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As you may know, an SQL may return a single record or a set of records as its result set.
When a set is to be returned, it is managed by a cursor that loops through that set and
issues a separate database call for each record in the set.

Therefore, when you design your SQL, think carefully if the task can be easily achieved in
a single SQL or rather that the nature of task is such that a row-by-row processing would
make more sense. Examples for the latter could be a list processing or simply because the
calculation per row is too complicated to be handled by the database.

If a list of fields is to be returned, specify them prefixed by their table's alias name as
specified in the From Clause.

Use the DISTINCT option when the result list of records may contain duplicate rows in
respect to the specified list of fields AND only one copy of the duplicated rows is needed.

For top-level batch programs, always specify the WITH HOLD keyword on the main SQL of
a cursor-based processing. This is to keep the cursor open after a commit or rollback.
Without this, main cursor will be closed and fetch of the next record or restart processing
will fail (specific to DB2) with SQL error 501.

Database-specific Features

Oracle

Oracle

Oracle supports the cost-based optimizer only. It is recommended not to use rules based in
your extensions.

FROM Clause

WHERE Clause

Any table that has least one of its fields specified in the Selection List and/or any table that
is directly referred to in the Where Clause (excluding sub-selects if any) must be specified
in this section.

Label each table with a meaningful short alias and use this alias to reference the table
anywhere in the SQL.

General WHERE Clause Considerations

Use of Sub-Selects

Use of in Function

Use of Database Functions

Other

General WHERE Clause Considerations
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All tables specified in the From Clause must participate in a join statement with another
table. Table left not joined, would cause a Cartesian join to be applied for this table and any
other table on the list, resulting in an incorrect result list let alone very poor performance.

Note that there is no such thing as "conditional" join where the only join statement for a
table is under a condition. In cases where the condition is not met and thus the join is not
performed, one would end up with the same problem described previously.

The final result set is built up by taking the full population of the tables involved and
applying the restricting criteria to it one after another where the intermediate result
population of one step is the input for the next step. Therefore, it is recommended to
specify the most restrictive criteria first so that at the end of one step, lesser records are
processed in the next step.

This is of course a very schematic and simplified way to describe the internal process. This
is not necessarily how the database is processing the statements. However, setting up the
criteria as described would direct the database to use the right path.

Use of Sub-Selects

Use of in Function

Software Development Kit
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When you need to further test each processed record in the Where clause for meeting an
additional condition, AND that condition can NOT be checked directly on the Where clause
level, you probably need a sub-select.

As it is performed once for each outer level record it is considered as quite an expensive
tool. Therefore, if the criteria checked in a sub-select can be moved to the outer where
clause level, it is preferable. If you still need to use a sub-select, it is very important to
restrict the outer where clause population to the very minimum possible so that lesser
records would need to be further checked for the sub-select condition.

When no value needs to be returned from the sub-select query but rather simply use it to
check if a certain condition is true or false, use the EXISTS function as follows:

Sel ect
From...
VWiere ... AND EXI STS (<sub-sel ect>)

A sub-select query may refer to any value of the outer level record as its input parameters.
Notice that if your sub-select does NOT refer to any of the processed record fields, it
means that the result set of the sub-select would be the same for ALL the processed
records.

Note that this could, but not necessarily, be an indication that your sub-select is set up
wrong. One case where it is definitely wrong is when the sub-select result is input to an
EXISTS function.

Whenever a field needs to be tested against a list of valid values it is recommended to use
the IN function and not compare the field against each and every value.

Wrong way:

— Select...

—  From ...

—  Where ... (A="10" or A="20" or A="30")
Right way:
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— Select...
—  From ...
—  Where ... AIN ('10','20','30")

Use of Database Functions

* Not all database functions available for one database are valid for others. Make sure that
when you do use a database function the SQL works properly on every database
supported by the product.

e Avoid using LIKE as this will cause table scans. To achieve the 'LIKE' function where the
first part of the string is specified, e.g., "CM%", BETWEEN may be used with the input
criteria padded with high and low values.

Other
Depending on the data distribution, searching on optional index columns is likely to cause time
out. For example:
Sel ect BSEG ID
From Cl _BSEG
Where MASTER BSEG I D = & N. MASTER- BSEG | D
For such cases, consider additional restrictions or recreate the index to become composite -
MASTER BSEG | D + BSEG | D.
Sort Order
*  When a result list should be displayed in a specific order, sorting should take place on the
database level and NOT on the client. This is especially important in cases when the list
cannot be returned in full but rather in batches of records. Sorting each batch of records
separately would not guarantee the sort order between records of different batches.
e Columns in the sort order list must be specified in the selection list.
»  Prefix each field used in this clause with its table's alias name.
*  Explicitly specify whether sorting should be ascending or descending and do not rely on
database defaults.
Grouping

* When a set of records needs to be grouped together by a simple and straightforward
condition, it is recommended to use the database Group By Clause. In this case only the
final summarized records are to be returned to the client resulting in a lesser number of
database calls as opposed to processing the full list let alone a simpler program without
any special grouping logic.

Existence Checks
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The common technique used to check whether a certain condition is met or not, obviously
when no data needs to be returned, is simply COUNT how many records match that
condition. A zero number indicates that no record has met that condition.

Notice that this is not very efficient, as we are asking the database to scan the records for
an accurate number that we do not really care about. All we really want to know if there is
at least one such record and NOT how many they are.

When the tables involved are of low-volume there should be no problem using this
technique. It is very simple and uses common SQL syntax to all databases.

However, when that condition is checked against a high-volume table that many of its
records meet that condition, scanning all the matching records to get a count we don't
need should be avoided.

In this case use the EXISTS function as follows:

Select 'x'

From <The main table of the searched field, where it is defined as the PK
of that table>

Where <search field> = <search val ue> and

EXI STS

(<sub-select with the desired condition. This is the high volune table>);
For exanple :

Sel ect 'x'

From Cl _UOM

Where UOM CD = input UOM CD and

EXI STS (sel ect 'x'

From Cl _BSEG CALC LN

Where UOM CD = input UOM CD);

If this does not work for your special case, use the following option:

Sel ect 'Xx'
From Cl _| NSTALLATI ON
\Where EXI STS

(<sub-select with the desired condition>) ;

Remember: This type of existence check using the Installation Options record should only
be used in rare cases and should be consulted with the DBA first before implementation.

Note that we use Cl _|I NSTALLATI ON, since this table has only one row.

SQL statements to avoid

Decimal Delimiter

Decimal Delimiter

In Europe the decimal delimiter is often set to be comma character. DB2 database configured
this way will return SQL syntax error in the following cases:
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select ....,1,
insert ....values(...1,2,3...)

insert ....values(...1 ,2,...)
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e orderby1,2,3

e orderby1,2

e update...set abc=1,def="XX'
e case (? as varchar(50),12

To avoid this problem, surround the comma with spaces.

Testing SQL Statements

e Result Data

e Performance Testing - Oracle Only

Result Data

Once your SQL is ready, it is essential to test that it returns the expected result.

Create sample data for each condition checked by your SQL. Then execute the SQL and make
sure it returns the expected result for each case.

Performance Testing - Oracle Only

*  Qverview

« What is an Explain Plan?

»  Generate the SQL's Explain Plan

* Analyzing the Explain Plan

Overview

An SQL may perform reasonably well even if not efficiently written in cases where the volume
of processed data is low, like in a development environment. However, the same SQL may
perform very poorly when executed in a real high-volume environment. Therefore, any SQL
should be carefully checked to make sure it would provide reasonable performance at
execution time.

Obviously there could be many reasons for an SQL to perform poorly and not all of them are
easy to predict or track.

In general, these could be subcategorized into two main groups:

* Basic issues related to the SQL code. These may be missing JOIN statements, inefficient
path to the desired data, inefficient use of database functions, and so on.

*  More complicated issues having to do with lack of indexes, database tuning and handling
of high volume of data, efficiency of /0O system, and so on.

The latter group of issues may only be truly tested on a designated environment simulating a
real production configuration. These performance tests are typically conducted by a team of
database and operating system experts as part of a thorough performance testing of a
predefined set of process.
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It is the first group of issues that can and should be tested by the programmer at this stage.
This is done by analysis of the SQL's Explain Plan result.

What is an Explain Plan?

An explain plan is a representation of the access path that is taken when an SQL is executed
within Oracle.

The optimal access path for an SQL is determined by the database optimizer component. With
the Rule Based Optimizer (RBO) it uses a set of heuristics to determine access path. With the
Cost Based Optimizer (CBO) we use statistics to analyze the relative costs of accessing
objects.

Since the Cost Based optimizer relies on actual data volume statistics to determine the access
path, to generate an accurate Explain Plan using the cost based optimizer requires a database
set up with the proper statistics of a real high volume data environment.

@® Note

A cost-based optimizer Explain Plan generated on an inadequate database, would be
totally inaccurate and misleading!

Obviously, our development database does not qualify as an optimal environment of cost-
based optimizations. Since the Rule Based optimizer is not data dependent it would provide a
more reliable Explain Plan for this database.

@® Note

An efficient rule-based Explain Plan does not guarantee an efficient cost based one
when the SQL is finally executed on the real target database. However, a poor rule
based Explain Plan would most probably remain such on a database with a higher

volume of data.

@ Note

When the SQL is complicated and mainly designed to process high-volume tables it is
recommended to also analyze its Explain Plan on an appropriate high-volume
database.

Generate the SQL's Explain Plan

e Let's assume this is the SQL to be checked
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SELECT
DA1.INTU_DATA_SET_ID
FROM
CI_INTU_DATA_SET DA1
WHERE

DA1.INTU_PF_ID = :S-ERRDS-IH-DATA.RES-INTU-PF-ID

AMD DA1.SET_STATUS_FLG =
:5-ERRDS-IN-DATA.ERROR-STATUS-FLG

AND MOT EXISTS

(SELECT "X’

FROH CI_INTU_DATA DBA1

WHERE DB .INTU_DATA_SET_ID = DA1.INTU_DATA_SET_ID)

SQL To Check
e Adjust the SQL Statement:
— Extract the tested SQL into the SQL Developer editor.

— Replace the COBOL name of each Host Variable with the equivalent database
identifier :b<n> where n is a unique number identifying that host variable. If the same
variable appears more than one in the SQL use the same database host variable id in
all occurrences.

— Force the database to analyze the SQL in Rule Base mode by introducing the RULE
database hint phrase.

DE%'%E‘: Eﬁ’*ﬂs 'i_ﬂ,é@ '8 | 0seconds

Worksheet Query Builder

1|2 SELECT /%+ RULE #/

z Dal.INTV DATA SET ID

3| FROM

1 CI_INTV_DATA SET DAl

5| ‘WHERE

3 DAl.INTV PF ID = :hl

7 AHD Dil.SET STATUS FLG = :bZ
B AHD HOT EXISTS

g (SELECT 'X'

10 FROM CI_INTV DATA DEL

11 WHERE DEL.INTV DATA SET ID = DAl.INTV DATA SET ID):

Adjust the SQL Statement
* Generate the Explain Plan:
— Position the cursor on the SQL statement.

— Run the Explain Plan by hitting F10(or right-click anywhere on the SQL statement and
click Explain Plan... from the context menu).

— The generated plan will appear in the output tab.
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ﬁExplain Flarm *
@ 50l | 0seconds

OPERATION OBIECT_MAME c
=} 40 SELECT STATEMENT
=@ FILTER
-0é8 INDEY (RANGE SCAN) %T23351
168 INDER (RANGE SCAN) YT234P0

Explain Plan
Analyzing the Explain Plan

Access Methods

e Common Issues to Be Aware of

Access Methods

Oracle finds the data to read by using the following methods:

e Full Table Scan (FTS). Using this method the whole table is read.

« Index Lookup (unigue & non-unique). Using this method, data is accessed by looking up
key values in an index and returning rowids where a rowid uniquely identifies an individual
row in a particular data block.

* Rowid. This is the quickest access method available. Oracle simply retrieves the block
specified and extracts the rows it is interested in. Most frequently seen in explain plans as
Table access by Rowid.

Common Issues to Be Aware of

e Cartesian Product

e Full Table Scan

e Join Order
* Nested Loops
e Sort

Cartesian Product

* A Join is a predicate that attempts to combine 2 row sources. Cartesian Product is created
when there are no join conditions between 2 row sources and there is no alternative
method of accessing the data. Typically this is caused by a coding mistake where a join
has been left out. The CARTESIAN keyword in the Explain Plan indicates this situation.

Full Table Scan

e A Full Table Scan, e.g. TABLE ACCESS FULL phrase, found in the Explain Plan usually
indicates an inefficient access path. This means that the only way the database found to
get to the desired data is by reading every single row in the table.
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Nested Loops

Sort

Chapter 19
Testing SQL Statements

* Notice that if the logic indeed requires reading all data, then this database decision is
indeed correct. However, if you intended to get a small subset of rows from a large table
and ended up reading all of it this is definitely not efficient and should be fixed. If this is the
case, try and find a better SQL structure that would avoid a full table access. If you can't
find such, please consult a DBA as this SQL may require an additional Index to be created
for the table.

e Sometimes there would be a proper index on a particular table but still a full table scan
would be chosen for the access path of that table. This may be as result of an inefficient
Join Order. Please see details below.

A Join is a predicate that attempts to combine 2 row sources. We only ever join 2 row sources
together. Join steps are always performed serially even though underlying row sources may
have been accessed in parallel. The join order makes a significant difference to the way in
which the query is executed. By accessing particular row sources first, certain predicates may
be satisfied that are not satisfied by with other join orders. This may prevent certain access
paths from being taken.

* Make sure the join between 2 tables is done via indexed fields as much as possible.

* Also, if such an index exists, make sure you specify fields in the order they are defined by
that index.

This is a common type of processing a join between 2 row sources. First we return all the rows
from row source 1, then we probe row source 2 once for each row returned from row source 1.

Row source 1

ROW 1 ==-mmmmmmmmem - Probe -> Row source 2
=3O I —— Probe -> Row source 2
=0 TV R —— Probe -> Row source 2

Row source 1 is known as the outer table. Row source 2 is known as the inner table.
Accessing row source 2 is known a probing the inner table. For nested loops to be efficient it is
important that the first row source returns as few rows as possible as this directly controls the
number of probes of the second row source. Also it helps if the access method for row source
2 is efficient as this operation is being repeated once for every row returned by row source 1.

Sorts are expensive operations especially on large tables where the rows do not fit in memory
and spill to disk.

There are a number of different operations that promote sorts:

e Order by clauses
e Group by
e Sort merge join

Note that if the row source is already appropriately sorted then no sorting is required. In other
words, if the fields you sort by happen to be defined by an Index in that particular order then
sort operation is avoided. Therefore, whenever you see that an explicit sort operation has
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taken place, check if it can be avoided by using an index or sometimes just by making sure
your are using an index's fields in the right order.

If no such index exists and the number of rows to be sorted is of high volume, please consult a
DBA as this may justify adding a new index.

More Extensive Performance Testing

Special attention should be paid to background processes that are designed to process high
volume tables. A thorough performance testing exercise in a benchmark format may be called

upon.

SQL Development and Tuning Best Practices
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Length of the DataType Matters.

For example if you define a column with VARCHARZ2(4000) (just the maximum limit) then
you may outflow you array as given in the example below.

Varchar2(n) where n is "right sized" Varchar2(4000) for everything (just in case)
Assume 10 columns, average width is 40 Assume 10 columns, average, minimum,
characters (some are 80, some are 10...). maximum width is 4000.

400 bytes per row on a fetch. 40,000 bytes per row on a fetch.

Assume array fetch of 100 rows, so array Assume array fetch of 100 rows, so array
fetch buffer or 40,000 bytes. fetch buffer or 4,000,000 bytes.

Assume 25 open cursors, so 1,000,000 bytes of Assume 25 open cursors, so 100,000,000
array fetch buffers. bytes.

Assume connection pool with 30 connections Assume connection pool with 30 connections
— 30MB. — 3GB.

NOT Null columns should be preferred over Null able columns. The reason is if you have
an Index on a Null able column then it would not be used by the SQL as the optimizer
thinks that it would not find any values in some of the columns so prefer a full scan.

As a workaround for columns with NULL data types the Index create SQL should look like:
Create | NDEX ABC ON TAB1 (COLUWNL, 0);

This will make sure that in case the Columnl is null the optimizer will consider the value as
0 and leads to index scan as compared to Full scans.

Always try to substitute the Bind Variables in a SQL with the actual constant value if there
is only one possible. Having too much Bind variables sometimes confuses the Optimizer to
take the right access path. So this is good for the stability of the SQL plans.

Fields which are foreign keys to other tables and are used in SQLs for the Join criterion are
good candidates for creating Indexes on.

Do not create any objects in the database of which the name may collide with any SQL
reserved words.

Views are generally used to show specific data to specific users based on their interest.
Views are also used to restrict access to the base tables by granting permission only on
views. Yet another significant use of views is that they simplify your queries. Incorporate
your frequently required, complicated joins and calculations into a view so that you don't
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have to repeat those joins/calculations in all your queries. Instead, just select from the
view.

Avoid creating views within views as it affects the performance.

Offload tasks, like string manipulations, concatenations, row numbering, case conversions,
type conversions etc., to the front-end applications if these operations are going to
consume more CPU cycles on the database server. Also try to do basic validations in the
front-end itself during data entry. This saves unnecessary network roundtrips.

Always be consistent with the usage of case in your code. On a case insensitive server,
your code might work fine, but it will fail on a case-sensitive server if your code is not
consistent in case.

Make sure you normalize your data at least to the 3rd normal form. At the same time, do
not compromise on query performance. A little bit of denormalization helps queries perform
faster.

Consider indexing those columns if they are frequently used in the ORDER clause of SQL
statements.

Use tools like Tkprofs and AWR Report for measuring the Performance of your SQLSs.

In the SQL Explain Plans, usage of Nested Loops are good when there are table joins
involved.

Always looks for Autotrace to measure the SQL plan as it is closer to the plan which the
optimizer takes during the actual execution of the SQL. This can be get easily through SQL
Developer and other database monitoring tools.

While looking at the Autotrace Plans look for consistent gets and make sure they are low.
The other thing reported by the Autotrace is COST. Do not worry too much about cost if the
Consistent gets is low and you are getting a desirable Plan.

Make sure that the Statistics are current and not stale while you are trying to Tune a SQL.

Having Secondary Unique Indexes help in achieving Index Unique scans. This will
eliminate the Table scans. It is worth trying and see if that makes a difference.

Oracle Optimizer executes the explain plans of a SQL from Inner to the outer area and
from bottom to the top. So make sure that the cardinality of the inner most Join criterion
should be low.

Always keep in mind the usage of the SQL in a real production scenario where the data in
the tables can go exponentially. Make sure that the SQLs can handle it and the Explain
plan should be accordingly tuned.

Usage of <<, I= make the Index NOT to be used. Instead of this use the greater than or
less than statements.

If you wrap a column a column with some functions like TO_DATE, TO_CHAR, SUBSTR
and so on then the Index on the Column would not be used.

Avoid using UNION and make sure you use UNION ALL if possible. This will boost
performance.

Using EXISTS , NOT EXISTS are better than using IN , NOT IN statements respectively.

When writing comments within SQL statements make sure that the comments are not
added at the beginning because DB2 will not be able to parse it. You can instead put the
Comments at the end and it will work. For Oracle this is not an issue.
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A JDEC connection to the target has succeeded.

—————————————————————————————— Commamnds Entered ——-——————-—————o——————=

select * f* IN 2QL Comment */ frowm CI_MD TEL{f* POST 20L Comment */

Besults for a single cquery are displayed on the Query Besults tab.

100 rowis) returned successfully.

Additional Resources

Additional information on optimizing SQL in your OUAF applications can be found in the Oracle
Utilities Application Framework - Technical Best Practices whitepaper available on the My
Oracle Support (MOS) Knowledge Base (article 560367.1).

Software Development Kit
G61177-01 October 9, 2026
Copyright © 2026, Oracle and/or its affiliates. Page 13 of 13


https://support.oracle.com/epmos/faces/ui/km/SearchDocDisplay.jspx?id=836362.1&type=DOCUMENT&displayIndex=4
https://support.oracle.com/epmos/faces/ui/km/SearchDocDisplay.jspx?id=836362.1&type=DOCUMENT&displayIndex=4
https://support.oracle.com
https://support.oracle.com

Database Design

The objective of this document is to provide a standard for database objects (such as tables,
columns, and indexes) for products using Oracle Utilities Application Framework. This standard
is introduced to insure clean database design, to promote communications, and to reduce
errors leading to smooth integration and upgrade processes. Just as Oracle Utilities
Application Framework goes thorough innovation in every release of the software, it is also
inevitable that the product will take advantage of various database vendors' new features in
each release. The recommendations in the database installation section include only the ones
that have been proved by vigorous QA processes, field tests and benchmarks.

 Database Object Standard

Database Object Standard

This section discusses the rules applied to naming database objects and the attributes that are
associated with these objects.

¢« Naming Standards

¢ Column Data Type and Constraints

e Standard Columns

Naming Standards

The following naming standards must be applied to database objects.

 Table

e Columns

* Indexes
e Seguence
e Trigger

Table

Table names are prefixed with the owner flag value of the product. For customer modification
CM must prefix the table name. The length of the table names must be less than or equal to 30
characters. A language table should be named by suffixing _L to the main table. The key table
name should be named by suffixing _K to the main table.

It is recommended to start a table name with the 2-3 letter acronym of the subsystem name
that the table belongs to. For example, MD stands for meta-data subsystem and all meta data
table names start with ClI_MD.

Some examples are:
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- CILADJ_TYPE
- CILADJ TYPE_L

® Note

A language table stores language sensitive columns such as a description of a code.
The primary key of a language table consists of the primary key of the code table plus
language code (LANGAGUE_CD).

@ Note

A key table accompanies a table with a surrogate key column. A key value is stored
with the environment id that the key value resides in the key table.

® Note
The tables prior to V2.0.0 are prefixed with Cl_ or SC_.

Columns
The length of a column name must be less than or equal to 30 characters. The following
conventions apply when you define special types of columns in the database.
Use the suffix FLG to define a lookup table field. Flag columns must be CHAR(4). Choose
lookup field names carefully as these column names are defined in the lookup table
(Cl_LOOKUP_FLD) and must be prefixed by the product owner flag value.
Use the suffix CD to define user-defined codes. User-defined codes are primarily found as the
key column of the admin tables.
Use the suffix ID to define system assigned key columns.
Use the suffix SW to define Boolean columns. The valid values of the switches are "Y' or 'N'".
The switch columns must be CHAR(1)
Use the suffix DT to define Date columns.
Use the suffix DTTM to define Date Time columns.
Use the suffix TM to define Time columns.
Some examples are:
e ADJ STATUS_FLG
« CAN_RSN_CD

Indexes

Index names are composed of the following parts:

[XI[CIMITINNN[P/S]
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X - letter X is used as a leading character of all base index names prior to Version 2.0.0. Now
the first character of product owner flag value should be used instead of letter X. For client
specific implementation index in Oracle, use CM.

CIMIT - The second character can be either C or M or T. C is used for control tables (Admin
tables). M is for the master tables. T is reserved for the transaction tables.

NNN - A three-digit number that uniquely identifies the table on which the index is defined.

PISIC - P indicates that this index is the primary key index. S is used for indexes other than
primary keys. Use C to indicate a client specific implementation index in DB2 implementation.

Some examples are:

« XCO001PO

e XT206S1

o XT206C2

«  CM206S2
A Warning

Do not use index names in the application as the names can change due to
unforeseeable reasons.

Sequence
The base sequence name must be prefixed with the owner flag value of the product.
Trigger

The base trigger name must be prefixed with the owner flag value of the product.

@ Note

When implementers add database objects, such as tables, triggers and sequences,
the name of the objects should be prefixed by CM. For example, Index names in base
product are prefixed by X; the Implementers' index name must not be prefixed with X.

Column Data Type and Constraints

¢ User Define Code

« System Assigned Identifier

¢ Date/Time/Timestamp

¢ Number

¢ Fixed Length/Variable Length Character Columns

¢ Null Constraints
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» Default Value Setting

*  Foreign Key Constraints

User Define Code

User Defined Codes are defined as CHAR type. The length can vary by the business
requirements but a minimum of eight characters is recommended. You will find columns
defined in less than eight characters but with internationalization in mind new columns should
be defined as CHAR(10) or CHAR(12). Also note that when the code is referenced in the
application the descriptions are shown to users in most cases.

System Assigned Identifier

System assigned random numbers is defined as CHAR type. The length of the column varies
to meet the business requirements. Number type key columns are used when a sequential key
assignment is allowed or number type is required to interface with external software. For
example, Notification Upload Staging ID is a Number type because most EDI software uses a
sequential key assignment mechanism. For sequential key assignment implementation, the
DBMS sequence generator is used in conjunction with Number Type ID columns.

Date/Time/Timestamp

Date, Time and Timestamp columns are defined physically as DATE in Oracle. In DB2 the
DATE, TIME and TIMESTAMP column types, respectively, are used to implement them. Non-
null constraints are implemented only for the required columns.

Number

Numeric columns are implemented as NUMBER type in Oracle and DECIMAL type in DB2.
The precision of the number should always be defined. The scale of the number might be
defined. Non-null constraints are implemented for all number columns.

Fixed Length/Variable Length Character Columns

When a character column is a part of the primary key of a table define the column in CHAR
type. For the non-key character columns, the length should be the defining factor. If the column
length should be greater than 10, use VARCHAR?2 type in Oracle and VARCHAR type in DB2.

Null Constraints

The Non-null constraints are implemented for all columns except optional DATE, TIME or
TIMESTAMP columns.

Default Value Setting

The rule to set the database default value is the following:

* When a predefined default value is not available, set the default value of Non-null CHAR or
VARCHAR columns to blank except the primary key columns.
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*  When a predefined default value is not available, set the default value Non-null Number
columns to 0 (zero) except the primary key columns.

* No database default values should be assigned to the Non Null Date, Time, and
Timestamp columns.

Foreign Key Constraints

Referential Integrity is enforced by the application. In database, do not define FK constraints.
Indexes are created on most of Foreign Key columns to increase performance.

Standard Columns

e Owner Flag
e \ersion

Owner Flag

Owner Flag (OWNER_FLG) columns exist on the system tables that are shared by multiple
products. Oracle Utilities Application Framework limits the data modification of the tables that
have owner flag to the data owned by the product.

Version

The Version column is used to for optimistic concurrency control in the application code. Add
the Version column to all tables that are maintained by a Row Maintenance program.
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System Table Guide

Key components of products built on the Oracle Application Framework are the system tables.
The data in those tables controls many aspects of the application. There are standards
required for these tables to support the installation, development, configuration and
customization of the Oracle Utilities products. Implementations add their own records to the
system tables. Adhering to the data standards is a prerequisite for seamless upgrade to the
next release of the product(s). Please refer to the Oracle Utilities Application Framework
System Table Guide section of your product's Database Administration Guide for details about
the system tables and the standards to follow.
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Key Generation

Key generation is performed for tables that have sequential or system generated prime key.
This is performed automatically for Java instances via the OUAF enTegrity.

Tables with a system-generated key contain their own unique key that is replicated in a related
'key table' suffixed with '_K'. The purpose of the key table is to store the table identifier. Note
that for historic purposes, the key table included an environment identifier. This functionality is
no longer used.

These key tables support using Information Lifecycle Management to archive records. The key
table remains ensuring that new records do not use the archived key. This allows for the
system to cater for foreign key references to the archived key. If the record is found in the key
table, but not in the corresponding primary table, users are informed that the record is no
longer available.

 Metadata for Key Generation

Metadata for Key Generation

The required table metadata that is used by the key generator indicates:
* The type of key, e.g. whether it is system-generated or sequential
e The key table in which key values are stored

e The length of the inherited portion of the key.

Table: Business Object searcn | [ Adn | [ Bookmark | [ Refresn
Main Relationship Constraints Indexes

——

Table [
Main@ Record Actions @

[ Edit H Delete || Duplicate

Record Information

| shle Claseificat Admin System Table Miscellaneous Information @

Key Information @

Alvays Check Uniqueness

Fields rdd Ecit @) B A

Example Table Metadata Key Information

In the Service Agreement table metadata example above, the metadata key information is
shown by the values in the fields Key Table, Type of Key and Inherited Key Prefix Length.
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The primary key constraint is used to retrieve the name of the key field for the table from the
field metadata.

The field metadata provides the field data type and length.

@® Note

Key Types. Although there are more types of keys indicated in metadata drop-down
list, the only types currently supported by the key generator in the Oracle Utilities
Application Framework are system-generated and sequential.

® Note

Special Annotation. If a table's inherited key prefix length is non-zero, a special entry
"clusteringParentProperty" must be in the business entity annotation for this table.
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Development Performance Guidelines

This document includes information, guidelines, and strategies to help designers and
developers understand performance impacts when developing a feature using the Oracle
Utilities Application Framework.

¢ Object-Relational Mapping: Background
 Avoid Extra SOL

* Prepared statement - use binding

e Service Script vs. Java Services

« Java Performance Patterns

« Batch Performance

« Data Explorer
Ul Maps and BPAs

* Diagnosing Performance Issues

e Optimization and Performance Profiling

 References and Additional Resources

Object-Relational Mapping: Background

OUAF uses an Object-Relational Mapping (ORM) engine, which maps tables to entities using
the system's table, table/field, field, and constraint metadata to guide the creation of mapping
definitions during artifact generation.

Entities represent database tables. They are created as Java objects during a database
"session", which has the lifetime of a single DB transaction.

DONT: Once the session that created them has ended, entities are not safe to use for
reference, calling methods, and so on. For example, don't copy entities into application caches.

DO: Instead, let the application cache do the data retrieval and return the data to the session.
| d objects are safe to store across sessions. Note in the following example that the entity
Al gori t hmType is not stored:

public class Al gorithmlypel nfoCache inplenents ApplicationCache {
private static final Al gorithniypelnfoCache | NSTANCE = new
Al gori t hniTypel nf oCache() ;
private final Concurrent Map<Al gorithniype_Id,
Al gori t hniTypel nf o> al gorit hnifypel nfoByld = new
Concur rent HashMap<Al gori t hnifype_I d, Al gorithnTypel nfo>();
protected Al gorithnilypel nf oCache()

{ ContextHol der. get Context().registerCache(this); }
public String getName() { return "Al gorithnilypel nfoCache"; }
public void flush() {algorithniypelnfoByld.clear(); }
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public static Al gorithnilypel nfo
get Al gori t hniTypel nf o( Al gorithnifype_Id al gTypel d) {
return | NSTANCE. privat eGet Al gori t hnilypel nf o(al gTypel d) ;

}

private Al gorithnTypelnfo
privat eCet Al gorit hniTypel nf o( Al gorithnifype_Id al gTypel d) {
Al gorithnTypel nfo al gTypelnfo =
al gori t hnifypel nf oByl d. get (al gTypel d);
if (algTypelnfo !'=null) return al gTypel nfo;
Al gorithnType type = al gTypel d. getEntity();
if (type == null) return null;
Al gorithnTypelnfo info = new Al gorithniTypel nfo(type);
Al gorithnTypelnfo prev =
al gori t hnifypel nf oByl d. put | f Absent (al gTypel d, info);
if (prev !=null) return prev;
return info;
}
}

DO: it is safe to use XML documents (to be consumed by BOs, BSs, or SSs) for moving data
between sessions.

Every entity has a unique corresponding | d class, for example: Bat chCont rol has
BachControl I d. The ORM framework automatically generates correct SQL to perform the
following essential tasks:

* Read, update, insert, delete one entity (row) from the database.

* Navigate between related entities as per their key/constraint relationships. For example,
from a parent entity to a collection of children.

« The ORM defers database calls for performance

e |D Objects
e Counting a collection

e Avoid unnecessary work

«  ORM 'Navigation'is your friend

« How to Pre-load Entities Using Fetch

* Session Cache
 Level 2 Cache Applicable for Batch
e  Flushing - COBOL and Save Points

The ORM defers database calls for performance

The ORM tries to be as "lazy" as possible; its basic stance is to avoid loading any data from
the DB until the last possible moment. Let's use the following example to describe how the
data is only loaded at last moment possible:

Bat chControl sonmeBatchControl = batchControlld.getEntity();
Bat chCont rol Paranet ers parms = soneBat chControl . get Paraneters();
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for (BatchControl Parameter each : parns) {
String nane = each. get Bat chPar anet er Nane() ;

}

In the above example, the get Entity() call only retrieves the parent ID as a proxy. The
soneBat chCont rol is not fully "hydrated" until some other property is accessed. "Hydrating
Entities" is the process of taking a row from the database and turning it into an entity.

The get Par anet er s() call only retrieves the child IDs, again as proxies.

Only when the getBatchParameterName() is called, is a row (the child row) actually retrieved.

ID Objects

* When you create an ID, the ID object will not be null. After you use an ID to retrieve an
entity (using getEntity()), that is when you find out if the entity actually exists. Just because
an ID exists, doesn't mean the entity itself exists! DO: So you must check for null before
attempting to use the entity you retrieved. For example:

Bat chControlld id = ...
Bat chControl batchControl = id.getEntity();
if (batchControl == null) { /* oh oh */ }

Counting a collection

DO: If you want to count the number of batch control parameters that belong to a parent batch
control, use the size() method as in the following example:

Bat chCont rol sonmeBatchControl = ...;
Bat chControl Paraneters parms = soneBat chControl . get Paraneters();
int count = parms.size();

The framework implementation code has an optimized implementation of the size() method,
which either counts the existing in-memaory collection elements, if they are already present, or
issues a SQL count(*) query, if they aren't.

Avoid unnecessary work

DON'T: In the example, below, the call to listSize() is unnecessary. In most cases, you
shouldn't need to write something to loop over a collection:

if(query.listSize() > 0) {
while (iter.next()) { .... }
}
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The call to |i st Si ze() will make an unnecessary call to "select count(*)". Let the iterator do
the work. Avoid the extra call to the database.

ORM 'Navigation' is your friend

Don't be tempted to hand-write queries that are equivalent to navigations between entities:

Bat chControl I d batchControlld = ...

Quer y<Bat chControl Paraneter> query = createQuery("from
Bat chCont r ol Par anet er parm where parmid. batchControlld = :parentld");

query. bindl d("parentld", batchControlld);

Li st <Bat chControl Paraneter> list = query.list();

DO: Use this instead - it'll use the cache and will almost certainly be faster:

Bat chControl batchControl = id.getEntity();
if (batchControl == null) { /* oh oh */ }
Bat chControl Paraneters |ist = batchControl.getParaneters();

How to Pre-load Entities Using Fetch

This technique is for performance intensive jobs that are doing too many single-row SQL
retrieves. The fetch command will pre-load the entities, resulting in one fewer database calls.

Write a query using "left join fetch" to select all data. The ORM will fetch the associated
collection for every retrieved table into the session cache. Subsequent navigation to the
underlying collection is then an in-memory operation with no database 10. Again, PREFER
code that performs standard navigation.

* As ageneral strategy:
— For most jobs, navigation is just fine.
—  Write code using navigation first, then ADD the fetch query later, only if it's needed.

You can view Hibernate documentation for "fetch” strategies at https://docs.jboss.org/
hibernate/orm/4.3/manual/en-US/html/ch20.html.

Session Cache

In most cases, if an entity is retrieved previously within a session, it does not have to be
retrieved again, since it is stored in the session cache.

As a result, multiple BO reads against Java-backed MOs do not re-execute SQL.
Level 2 Cache Applicable for Batch

Hibernate's Level 2 cache is a second level of caching that allows sharing of data between
sessions. This is useful for static, admin data like rates, type codes, etc., since objects that are
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added to this cache cannot be updated. The caching is enabled per entity on the Table
transaction's Caching Regime Flag with values of "Not Cached" and "Cached for Batch." By
default, the product is not configured to have Log and Language tables as not cached.

Flushing - COBOL and Save Points

Flushing means writing the changes to the database. It syncs the database with the session
cache. Flushing is expensive but necessary to maintain data integrity. The system flushes
under the following conditions:

Before commit

Before raw SQL queries
Before most HQL queries
When specifically requested

Savepoints

Avoid Extra SQL

Inspect generated SQL for extra calls. Tools like Oracle's tkprof, Yourkit java profiler, or debug
application logs can help identify extra database calls. The screen capture below shows how
Yourkit is able to reveal SQL statements behind PreparedStatement calls.

@] = @ | & : @
P statistics [5e] Hicke mesed JEE cols o] Group oueries by S0Ltype [ Inchude prepareStatement()prepareCal) _
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seleck rolesl_user id as user]_0, roles_arols i a5 roded O From user i 41 1%
e ot ol s b0 _, woles_rismes s namel)_, nolbs0_ description s deso 1 ]
THE statistics o iher g
sm | # oeuere it
= UFDATE 1
:’Ewsﬁm upilahe D _USe et VEFI=T, LSEFNA=T, pastword=T, first_name=1, & i e 22
W INSERT \

CPU g belermatry

N [ = Time (ms) |
= B, orgepadhe commons  dbop DelegatingPreparedtSt sterment, setString nd, Shing)
= ® org hibemnsts Bype String T ype. setPraparedSstament, Object, nt)
B, e hebernate bype, Nullsble Ty pe S aleSetiPreparad S stement, Object, ind)
= By ongspache comimons . dbon PoolingDat aSource$PoolGuardConnectionWrappser . prepare Statement 1
= B, org hibemste jdbc. AbstractBatcheer . getPreparedSEatemendt Conrection, Shring, bookean, booksan,
Uil actiorws I_ W B, orghibernate. dbc AbstractBatcher. prepareStabemment|String, bookan, Sting] )
Hciing ko shows For v B oeg spacte conmas, dben Delegating®reparedSt abensent. ewed s eLpdate] |
thee franafi ikl

Lsgenc

Yourkit Demo:

Prepared statement - use binding

DON'T: Never concatenate values - DO: use binding instead. Besides helping to reduce
security concerns with SQL injection, concatenation results in reparsing of SQL statements by
the database. You could also lose the benefits of any PreparedStatement caching by the jdbc
drivers.
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Service Script vs. Java Services

Service Scripts perform slower than java services. There is an overhead on scripting that
comes from xml manipulation and xpath evaluation. Lots of moves, complicated XPath -
proportional to amount of XPath. Here are some tips:

*  One complicated XPath expression should be faster than several smaller ones - the
overhead is in the setup.

*  Smaller documents will process faster - think about that when designing script schemas -
only send what you need.

Java Performance Patterns

* Loop over entryset of a hashmap, not the entities
» Concatenate strings using StringBuilder

* Use Findbugs - it will help expose patterns to be avoided.

Batch Performance

e Commit Considerations

Commit Considerations

DON'T: Do not commit too frequently. For example, we do not commit ever record since each
commit has overhead at the database; however, sessions with lots of objects in the cache
should commit more frequently. Adjust your default value accordingly.

Data Explorer

It is important to understand that Data Explorers process ALL records returned from the
database, even if they are not displayed. For example, FK ref info strings, BS calls, SS calls,
Inhibit Row in Explorers - all can cause per-row processing even if they are not displayed.

Data Explorers are rendered using JavaScript. They are not designed to display many records,
and trying to do so will result in possibly unacceptable performance. DO: Consider limiting the
results returned and asking Users to add additional filter criteria to narrow down the results.
DON'T: Don't try to display hundreds of records.

e Zone Configuration
e Table Indices and SOL

Zone Configuration

« DO: Consider limiting the number of rows retrieved by the database limiting the query size.
Specify this on the zone parameter and the query will use the rownum technigue to restrict
the number of rows returned.
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DO: As a rule-of-thumb: 10 columns (even if not visible) in a data explorer zone should be
an alert to really think about performance implications.

DO: Try to perform all processing in the SQL instead of fkinfo, BS, or SS calls in other
columns. As described earlier, these would be additional processes run on a per-row basis.
If a description exists, consider using the description and a Navigation Option instead of
the Foreign Key. For example, replace the Person fkRef with Person Name and its
Navigation Option.

Table Indices and SQL

Here are some more common patterns to look out for. (This is not meant to be a complete SQL
tuning guide.)

Software Development Kit
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Put Indexes on the most used criteria. If there is no proper index, the optimizer does a full
table scan. Consider:

— Primary keys, foreign keys, ORDER BY fields.
— Secondary Unique Indexes
DO: Use a JOIN instead of EXISTS. This is faster for unique scan indexes.

DO: Use EXISTS instead of IN when working with ID fields, use '=' instead of LIKE. Using
LIKE on a system-generated key is not recommended.

CONSIDER: Using functions like TO DATE(), SUBSTR(), and so on means indexes on those
fields will not be used. Use only when necessary.

DO: Use the power of optional filters - and not just in the WHERE clause.

FROM d1 tou_map tm dl_tou map | tm
FROM d1 tou _map tm [(F1) dl_tou map | tm,]

DO: Only include necessary tables:

SELECT A.usg_grp_cd, A usg_rule_cd,
A exe_seq, A referred_usg _grp_cd, A usg rule cat_flg, B.crit_seq, C. descrl100
DESCR

FROV D1_USG RULE A, dl usg rule_elig crit B,
dl usg_rule elig crit I C

VWHERE A.usg_grp_cd= :Hl

AND A. usg_grp_cd = B.usg_grp_cd

AND A.usg_rule_cd = B.usg_rule_cd

AND b.usg_grp_cd = C usg_grp_cd

AND b.usg rule_cd = C.usg_rule_cd

AND b.crit_seq = C.crit_seq

AND C. | anguage_cd= : Il anguage

Note that Table B is not necessary; you could instead simply link directly from A to C.

Off load tasks, like string manipulations, concatenations, row numbering, case
conversions, type conversions, and so on, to the front-end applications.
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* Do basic validations in the front-end during data entry. This saves unnecessary network

roundtrips.

e Avoid using UNION - use UNION ALL if it is possible.
e Operators <> and != will NOT use the index! Also the word "NOT" Use the Greater Than or

Less Than operators.

select * fromci_scr_step where (scr_cd <> 'ZZCW3')
has cost 68

select * fromci_scr_step where (scr_cd > 'ZZCW3' or
scr_cd < 'ZZCW3') has cost 1!!!

Ul Maps and BPAs

Ul maps will not be able to display many rows very quickly. DONT display hundreds of rows in
a Ul Map. Alternatively, the zone type "SERVICE" can display numerous records faster.

DO: Ensure that the html code is proper. Malformed HTML in Ul maps (for example, opening a
<div> and not closing it) can cause significant performance degradations at the browser. It is
possible to copy and paste HTML into Eclipse to check its validity. There are also various tools
like html tidy that can help to identify bad html.

DO: Minimize browser-to-server calls. Namely, invokeBO/BS/SS will perform a call to a server
to retrieve the data, which can be slow. Many of these such calls on load of the Ul Map will
result in slow performance.

* Use service script instead of BPA if multiple calls need to be made to BO, BS, SS.

* Create a "bulk" processing service script instead of calling the same one multiple times.
Instead of multiple invokeBS calls on load of a Ul map, write a pre-processing service
script instead.

Diagnosing Performance Issues

Fiddler

Execution times can be obtained in several ways:

e Fiddler
e QUAF 'Show Trace' button

e Log Service times in spl_service.log

In a Ul-oriented scenario, the first recommended analysis tool is to use an http logger like
fiddler (http://www.fiddler2.com). This tool should make it apparent if there are excessive calls
from the client browser to the server and the server response times as seen from the browser.
The timings can then be categorized as server-side or client-side calls. When using fiddler be
sure to enable the following:

e "Time-to-Last-Byte"

* "Response Timestamp"
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1. Enable debug mode by adding debug=t r ue to the url or enabling debug from the help icon.

[ ol Help @
Prepare ksue Details E
Enable Debug

About

2. Click the bug icon.

Xk

3. Check the Global Debug checkbox.

Entries 200

{ Lot

LOE

[ Show User Log ]vl

[ Restart CM Jar Servers ]

@ Note

Debug Tools X

The Restart TPWs and Restart CM Jar Servers work on the Oracle Utilities Cloud

Services only.

Log Service times in spl_service.log

Optimization and Performance Profiling

In log4j2 properties, add the following, including adding ser vi ceDi spat cher to the comma-

separated named loggers, to log service execution times:

| ogger. servi ceDi spat cher. name = com spl wg. base. api . servi ce. Servi ceDi spat cher
| ogger. servi ceDi spat cher. appender Ref . userLog. ref = userLog

| ogger . servi ceDi spatcher. | evel = debug
| ogger . servi ceDi spatcher.additivity = fal se
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To squeeze every second of a given program for mission critical optimizations, it may be
necessary to craft a repeatable unit test and profile the results using a profiling tool such as
YourKit (www.yourkit.com). This section will include some code samples to log execution times.
Attaching a profiler could give clues to optimization points. A common pattern to follow in
testing code is to allow the System to "warm up," for example to load up the necessary
application caches which are only done once and are not relevant to the code being optimized.

e Basic Logging
»  Timing code (‘'shootout'):

* Using PerformanceTestResult helpers

e Profiling
e PerformanceTestHelper API

Basic Logging

The following code can be placed in a junit test to log execution times:

long start = | ogger.debugStart("Starting process");
[I... code for process
| ogger . debugTi me("End process", start);

Timing code (‘shootout’):

The code below will run a BO Update 100 times and report the amount of time taken. Note the
5 "warmup" executions before the repeated 100 runs.

public void testMiltiplePluginScripts() throws Exception {
String docStringl =
"<DR_Short Creat el nt erval Recor ds><f act | d>219250542869</ f act | d><I ongDescr >REEE</
| ongDescr></ DR _Short Creat el nt erval Recor ds>";
Docunment docl = Docunent Hel per. parseText (docStringl);

String docString2 =

"<DR_Short Creat el nt erval Recor ds2><f act | d>219250542869</

fact | d><I ongDescr >REEE</ | ongDescr ></ DR_Short Cr eat el nt er val Recor ds2>";
Docunment doc2 = Docunent Hel per. parseText (docString2);

[l war mups
for (int i =0; i <5; i+ {
Busi nessbj ect Di spat cher . execut e(docl,
Busi nessChj ect Acti onLookup. const ant s. FAST_UPDATE) ;
rol | backAndCont i nue();
Busi nessObj ect Di spat cher . execut e(doc2,
Busi nessChj ect Acti onLookup. const ant s. FAST_UPDATE) ;
rol | backAndCont i nue();
}

ong total El apsed = 0;
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/'l speed
for (int i =0; i <100; i++) {
long start = System nanoTi nme();
Busi nessObj ect Di spat cher. execut e(docl,
Busi nessChj ect Acti onLookup. const ant s. FAST_UPDATE) ;
flush();
total El apsed += System nanoTinme() - start;
rol | backAndCont i nue();
}
Systemout.printin("Script (100): " + total El apsed /
1000000 + "ns");

total El apsed = 0;
for (int i =0; i <100; i++) {
long start = System nanoTi nme();
Busi nessObj ect Di spat cher. execut e(doc2,
Busi nessChj ect Acti onLookup. const ant s. FAST_UPDATE) ;
flush();
total El apsed += System nanoTime() - start;
rol | backAndCont i nue();
}
Systemout.println("Java (100): " + total El apsed /
1000000 + "ns");

}

Using PerformanceTestResult helpers

A performance helper suite of classes was introduced, allowing shootouts to be simpler:

Cal | abl e<Voi d> exprCal | abl e = new Cal | abl e<Voi d>() {
@verride
public Void call() throws Exception {
expressi on. val ue(context);

return null;
}
b
Cal I abl e<Voi d> javaCal | abl e = new Cal | abl e<Voi d>() {
@verride
public Void call() throws Exception {
function(x);
return nul l;
}
b

Per f or manceTest Cal | abl e exprPerf Cal | abl e = new
Per f or manceTest Cal | abl e( " Expression "
+ expression. get ExpressionString(), exprCallable);
Per f or manceTest Cal | abl e javaPerf Cal | abl e = new
Per f or manceTest Cal | abl e("Java", javaCallable);

Per f or manceTest Resul t conpareResult =
Per f or manceTest Hel per. conpar e( 20, 200000, exprPerfCall abl e,
j avaPerf Cal | abl e) ;
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conpareResul t. printResults();

The APl is com spl wg. base. api . test ers. per f or mance. Per f or manceTest Hel per :

public static PerformanceTest Result conpare(int warmups, int
reps, PerformanceTestCallable... callables)
throws Exception {

Each of the performance callables is treated the same. It gets a series of warmup executions
to populate caches, and to allow hotspot JVM optimizations of any methods. Then the accurate
system nano timing (for example, Syst em nanoTi ne() ) is called around the loop of the given
number of reps.

The code below uses YourKit's controll classes to create a snapshot.

public void testProfilePluginScripts() throws Exception {
String docString =
"<DR_Short Creat el nterval Recor ds><f act | d>219250542869</ f act | d><I ongDescr >REEE</
| ongDescr ></ DR _Short Creat el nt erval Recor ds>";
Docunment doc = Document Hel per. par seText (docString);

[l war mups
for (int i =0; i <5; i++) {
Busi nesshj ect Di spat cher . execut e(doc,
Busi nessChj ect Acti onLookup. const ant s. FAST_UPDATE) ;
rol | backAndCont i nue();

}

Controller controller = new Controller();
controller.forceGX);
controller.start CPUProfiling(ProfilinghWdes. CPU SAMPLI NG
Control | er. DEFAULT_FI LTERS);
for (int i =0; i <500; i++) {
Busi nessQbj ect Di spat cher . execut e(doc,
Busi nessChj ect Acti onLookup. const ant s. FAST_UPDATE) ;
rol | backAndCont i nue();

}

control |l er. captureSnapshot (ProfilingMdes. SNAPSHOT W THOUT HEAP) ;
}

PerformanceTestHelper API
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As before, the Per f or manceTest Hel per helps by providing a seamless interface into the
yourkit profiler, for various options of sampling, tracing, monitoring threads or timing in threads:

public static PerformanceTest Cal | abl eResult profil eSanpl e(int
war nups, int reps, PerformanceTestCallable callable)
throws Exception {
public static PerformanceTest Cal | abl eResult profileTrace(int
war nups, int reps, PerformanceTestCallable callable)
throws Exception {

public static PerformanceTest Cal | abl eResult nonitor(int
war nups, int reps, int nunThreads,
PerformanceTest Cal | abl e cal | abl e) throws Exception {

public static PerformanceTest Cal | abl eResult tinelnThreads(int
war nups, int reps, int nunThreads,
PerformanceTest Cal | abl e cal | abl e) throws Exception {

The Per f or manceTest Hel per utility class uses reflection to know whether the yourkit library is
available or not. If it is not available (such as on the build server), the behavior reverts to
simple timing protocols of the corresponding callable iterations. If it is available (such as on a
developer's workstation, and they want to profile a test), then the yourkit profiler is connected.
This would require running the test under a profile session, else an error is produced.

Profiling a callable is somewhat similar to the simple timing of a callable, except for some
added steps:

1. Performs some warmups.
2. Forces garbage collection via the yourkit API.

3. Starts the given profile type (sample vs trace)- the test should be run without automatically
starting the profiler.

4. Wrap the repetition loop in a timer.
5. Capture a snapshot.

This design approach allows profile/performance tests to be checked into version control, for
re-profiling at a later point, and for documentation examples of how to profile code, and so on.

References and Additional Resources

Batch programs and strategies:

For details on writing batch programs, using threads for performance improvements, and other
batch-related information, see the Batch Best Practices whitepaper available on the My Oracle
Support (MOS) Knowledge Base (article 836362.1).

Hiberate Fetching Strategies:

https://docs.jboss.org/hibernate/orm/4.3/manual/en-US/html/ch20.html

Yourkit Profiling Demo:
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CM Packaging Utilities Cookbook

This document describes the installation, configuration, and operation of the packaging utilities
provided with the Software Development Kit. These utilities enable developers to prepare
releases of their custom modifications (called CM releases) to the products. Releases
prepared using these utilities may be installed on top of an existing base product environment.

@® Note

CM releases will correspond to a specific base product version and can be installed on
base product environments of that version only. Customers installing a CM release
must first verify the corresponding base product version with the Implementation team.

Note

This document describes CM packaging utilities operation for Oracle database only.
The application server can be Unix or Windows/DOS operating system. In Unix you
must execute the script with . sh suffix, in window the script with . cnd suffix. They both
will execute the same Perl script with . pl x suffix. For instance:

e appl yCM sh: Unix driver script
e appl yCM cnd: Windows driver script
* appl yCM pl x: Perl script

All the examples in this document are related to Unix. If you are in Windows/DOS
simply execute the same scripts, but using . cnd extension instead . sh.

App Server CM Packaging Overview

App Server CM Packaging Overview

The following diagram describes the app server CM packaging procedure.
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The starting point of packaging the app server component is the project repository. The tool
extract CMSour ce is used to get the source from the project repository into the packaging
directory.

@® Note

The packaging directory must not be used for any other purpose except for storing the
extracts. Mixing other files into the packaging directory will result in errors in
succeeding processes.

appl yCMcopies the extracted source to the packaging app server. It then does all the
necessary steps like generate, compile, etc., to update the packaging app server runtime
based on the extracted source.

creat e_CM Rel ease is then used to create CM release install package from the packaging
app server. The CM release install package contains all CM code that has been applied to the
packaging app server.

install
1& ——
E1E3 Source/Object =
i =
Release Target
Install Environments
Package

The install tool applies the CM release install files to all target environments on an individual
basis.

@® Note

Release install packages are usually applied only to fresh environments. For example,
to apply the first batch of CM code or when upgrading to a new version of the product.
To install additional code to an existing environment, patch install packages (described
next) are used.
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Old Install
Package

+
«| 0>
So
bje,
Ct

Patch Install
Package

create_(M_Patch

Package

+
New Install [
*

CM patch install packages are used to update an existing installation with the changes since
it was last updated. A patch install package is created by create_CM_Patch as the difference
between two CM release install packages (a newer one and an older one). For example, for a
monthly update schedule, CM release install packages are created monthly, and every month,
a cm patch install package is created using the release install packages from the previous and
the current month.

To create a patch install package, a new release install package must be created first. Note
that a release (not patch) install package must be available for the previous period. Executing
creat e_CM Pat ch with the two CM release install packages as input creates the patch install
package.

install
T —
|| Source/Object E
¢ —
Patch Install Target
Package Environments

Refer to the Software Configuration Management Series (Doc Id: 560401.1) available from My
Oracle Support for additional advice.

e Developing Off-site

e Guidelines
Developing Off-site

When developing off-site, there may be no available environments on the target platform. In
this case, development and QA must be done off-site, but packaging and QA must be re-done
on-site using environments on the target platform.

e  Off-site Process

e On-site Process
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Off-site Process

Development and QA (and the packaging) is done using the same procedure as on-site except
for the following:

« Packaging and QA are done on environments that may not match the target platform.

* Instead of sending a release or patch install package to the implementation site, only the
source from the install package is sent. This package is called the release/patch source
package. It is created by executing ext r act CMSour ce with the data directory of the install
package as the source directory.

On-site Process

Guidelines

Upon receiving the release/patch source package, the on-site team proceeds with the regular
packaging procedure starting from the applyCM step using the release/patch source package
as the source directory.

Applying a CM patch install package to QA or production app servers is the same as for
release install package. That is, it is done simply by executing the install tool from the the
package directory.

By using these scripts, implementation developers can prepare an installation package
containing the contents of their custom modifications.

Developers need to build a packaging environment on a server of the same operating system
platform as used by the target environment to create CM release packages. A version number
must be used to identify each custom modifications (CM) release version. Once developers
select a version number format, the version number must be stored on the environment in the
file $SPLEBASE/ et ¢/ CWERSI ON. t xt , to achieve this place CWERSI ON. t xt file inet ¢
subdirectory in your patch directory.

Implementers are strongly recommended to use CM packaging utilities for implementation
delivery to customer site. It will ensure the correct installation complying with base product
rules and will keep an environment upgradable.

@® Note

Web files can be packaged also in archive war format (if $i sExpanded environment
variable is set to f al se), in which case it is not possible to just manually copy changes
to the directories.
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App Server CM Packaging Tools

The following utilities are provided in this package for maintaining the packaging environment

and creating release versions of customer modifications (CM):

e extract CMSour ce utility, used to extract source from an app server or from a release or

patch install package.

e appl yCMutility, used to apply a CM patch to a packaging environment.
e create_CM Rel ease utility, used to create a full CM release version.

e create_ CM Pat ch utility, used to create CM patch release version utility.

Instructions for using these utilities are described in the following sections.

¢ Post Install Setup

¢ Using the extractCMSource.plx Utility

e Using the applyCM Utility

e Using the create CM_Release Utility

e Using the create CM_Patch Utility

*  Multi-CM Application Functionality

Post Install Setup

After the CM Packaging Tools installation, it is required to copy the proper spl -t ool s-

<VERSI ON>. j ar to the actual jar location. For example:

cp <CM script dir>/tools/spl-tools-24.1.0.0.0.jar <CMscript dir>/lib/

Using the extractCMSource.plx Utility

This utility, written in perl, extracts source code from an app server, typically the project

repository, or from a release or patch install package.

@® Note

ext ract CMSour ce. pl x is a Windows-only utility.

e Display Usage
e Extract From an App Server

» Extract From Release/Patch Install Package

FW Utility to extract CM sources from Unix environments
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Display Usage

To display the usage information, execute the utility without any parameters from the Windows
command prompt.

per| extract CMsour ce. pl x

extract CMsource. pl x -s sourceDirectory -d destinationDirectory -v Version

[ -n subDirectoryNane ] [-m CnOaner |

-v Version
The Version Nunber to attach to this rel ease of
the Customer Modifications.

-s sourceDirectory
sourceDirectory is the location to extract from

-d destinationDirectory
destinationDirectory is the location in which the extracted files
are placed. The programthen creates a subdirectory under the
destinationDirectory to hold the patch.

-n subDirect oryNane
Subdirectory under "Directory” in which this patch will be placed.
If this parameter is not provided, an autonmatic directory name
is generated based on the environnent nane and date/tine.

- m CmOwner
Used for a Milti-CMjar enhancenent, this optional paraneter
specifies the CM owner that needs to be extracted fromthe
project directory (e.g., "cnD1"). If not specified, the script
uses the default "cni'.

Extract From an App Server

To extract the source from a development app server, specify the app server directory as the
source directory. For example, the following invocation extracts source from an app server
named CM PRQJ1 in the C:\ or acl e directory into C. \ CMExt ar ct and marks the extract as
version CML. 0:

perl extract CMsource.plx -s C\oracle\CM PRQJ1 -d C\CVExtract -v
CML. 0

Extract From Release/Patch Install Package

To extract the source from a release or patch install package, specify the data directory in the
install package as the source directory. For example, the following invocation extracts source
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from a patch install package named CML. 0_1 in the C:\ CM nst al | directory into C: \ CMExt r act
and marks the extract as version CML. 0_1:

perl extractCMsource.plx -s C:\CMnstal |\CML. 0_1\ CMCCB\ dat a
-d C\CMExtract -v CML.0_1

FW Utility to extract CM sources from Unix environments

The following utility, delivered with the Oracle Utility Application Framework, is to extract CM
sources from a Unix environment (note that ext r act CMSour ce. pl x is the Window only utility):

$SPLEBASE/ bi n/ ext r act CMSour ceUNI X. sh

Usage:

-v <version>

The Version Number to attach to this release of the Customer Modifications. (Example: CM)01)
-t <target directory>

Target Directory is where the extracted files will be placed. This program will then create a
subdirectory for the patch under that directory, adding a timestamp.

Using the applyCM Utility

After an implementation team has completed CM development on a Windows server or
prepared a fix in a development environment, they will need to copy and apply the CM
modules to a packaging environment on the same platform as the target (production or testing,
for example). In other words, if the target system is a Unix platform, the packaging environment
must be on Unix as well.

The appl yCM sh utility (appl yCM cnd for Windows installations) serves this need. It can be used
to copy and apply all CM development modules to a packaging environment or any specific
extract (patch) of CM development. The script needs to be executed using the full pathname
(this is necessary because you need to be located in a different folder, see below). In addition,
you need to be set to a target environment (such as packaging environment).

Script: <CM scri pt s>/ appl yCM sh
Usage:
(no options)

Apply the patch on top of the existing base product and possibly CM integration environment.
This mode will add new CM files from the patch to the environment and replace the changed

ones. But it will not delete the previously existing in the environment CM modules that are not
part of the patch.

It needs to be executed from the source root folder.

-d
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Remove all previous CM modules from the environment and apply patch on clean base
product environment. This option is useful when needed to create the CM integration
environment from scratch.

It needs to be executed from the source root folder.
-b

Recompile the existing sources in current environemnt. Usually it is used to execute full
recompile a development environment.

It needs to be executed from the application folder root. For example: $SPLEBASE.
-n
It will not stop/start automatically the target environment.

The input for appl yCM sh utility is the current folder (source root folder), which contains the
following subfolders:

* java
e scripts
* etc

e services

e splapp

These subdirectories contain only CM modules created according to the rules of the document
"Naming conventions for tailoring application implemetation" (see the Installation Guide of the
product). This directory structure should be prepared and filled with relevant CM modules on
development Windows server, then copied over to the server that hosts a packaging
environment by ftp utility. After that, you can apply the patch to the packaging environment.
Modules that are not created using these conventions will be ignored by appl yCM sh
utility. You have to reside in the patch directory to apply the patch. Appl yCMutility will generate
and compile java code and create a java jar file (cm j ar ), which is required for customer
implementation platform.

create_CM_Release Utility

The creat e_CM Rel ease. sh utility is used to create a CM full release package that will contain
only customer modification (CM) files. This is used to install a full set of customizations on top
of the base product environment.

To build a CM release version that is compatible with the target platform, you need a packaging
environment on the same operating system as the one on which the receiving product is
installed. The target environment for installing the release version on a customer site can either
be a pure base product environment, or an environment that already contains previous CM
versions. In the second case, all previous CM modules will be removed by the install utility at
the beginning of the installation process.

It is mandatory that every implementation version is identified by its own release version
number. This number may be in any free standard and must be recorded in
the $SPLEBASE/ et ¢/ CWERSI ON. t xt file on the environment.

Here are the detailed instructions for creating the full release version for CMs:

1. Log in to the server with the administrator user id and initialize a packaging environment.
You will use this environment to create the CM release version.
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2. Change the directory to the directory that contains the Developers Tool Suite utilities
(CM_packagi ng).

3. Execute the utility using the following command:
.Icreate_CM Rel ease. sh -e $SPLENVI RON -v $VERNO -d $RELEASEHOME,

Where:
$SPLENVI RON is the target packaging environment
$VERNOis the CM version number (the content of the file CMVERSION.txt)

$RELEASEHOME is the name of the directory on the server where you want to place the
resulting CM release package.

For example:
./Icreate_CM Rel ease.sh -e Mi_QL SUNDB2 -v M4.0.0 -d /versions

Tar and zip the resulting CM release directory for Unix platform or zip it for Windows platform
and ship it to your customer.

The customer who wishes to install the delivered package onsite must follow these
instructions:

1. Decompress and untar the installation media to a temporary directory for the Unix server or
unzip it for Windows server.

2. Change directory to the target directory.
3. Log in and initialize the target environment.
4. Change to the Installation directory using the following command
cd CMCCB. $VERNO
Where:
$VERNOis the version number (the content of the file CWERSI ON. t xt )

5.  Run the following script:
.linstall.sh - for Unix

install.cmd - for Wndows

create_ CM_Patch Utility

The utility creat e_CM Pat ch. sh is used to create a patch release of CMs. A patch release
version is created as a difference between a previous CM version and a new CM version. This
type of release may be useful if the implementation team wants to ship only an update of the
previously released version by preparing a smaller package that can be delivered easily by
email or ftp to the customer.

NOT_SUPPORTED

Before executing the utility, be sure that both packages are available in the same
directory on the server. During the installation process at the customer site, the patch
install utility will not remove the previous version of CM modules and will only install
the patch content on top of the previous CM version.

Here is the process for creating a patch release CM version:
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1. Log in to the server with the administrator user id.

2. Change directory to the name of the directory that contains the SDK packaging utilities
(CM_packagi ng).

3. Execute the utility by entering the following command:
./create_CM Patch. sh -d $RELEASEHOVE

Where:

$RELEASEHOME is the directory that currently holds your CM full release packages - and
where you also want to put your new patch package.

Tar and zip the resulting CM patch directory for Unix platform or zip it for Windows platform and
ship it to your customer. The customer who wishes to install the delivered package onsite must
follow these instructions:

1. Decompress and untar the installation media (on Unix) or unzip (on Windows) to a
temporary directory.

2. Change directory to that directory.
3. Log in and initialize the target environment.

4. Change to the Installation directory by using the following command
cd CMCCB. $VERNO

Where:
$VERNOis the version number (the content of the file CWERSI ON. t xt )

5. Run the following script:
linstall.sh - on Unix

install.cmd - on W ndows

Multi-CM Application Functionality

@® Note

For additional information, refer to Multiple CM Development (Doc Id: 1901471.1),
available from My Oracle Support.

The Multi-CM Jar functionality allows multiple teams to develop features of the application
separately.

Each team is identified by a CM application owner. For example, a team in one geographic
location may be identified by CM application owner cm01, whereas another team will be cm02.

Teams can have independent project repositories, packaging directories, packaging app
servers, releases, and patches.

The different CM application releases/patches are then installed into a target QA or production
app server so that they contain all cm applications, for example, a target environment will
contain cm01, cm02, cm3, and so on.

The Multi-CM application is activated by using the -moption when running

ext ract CMSour ce. pl x. With this option, only the source code for the given CM application
owner is extracted from the project repository. It creates a file (et ¢/ cm owner . t xt ) in the
packaging directory identifying the CM application owner.
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If the cm owner . t xt file exists, all subsequent utilities, namely, appl yCM create_CM rel ease,
create_CM patch, andinstal | operate using the designated CM application owner. The
installation of the final CM package removes the previously installed CM application owner's
files and modules, replaces them with the ones from the installation package, and, finally,
appends the owner to the existing cm owner . t xt file in the target environment.

If the Multi-CM application is activated, the applyCM script applies to the packaging
environment all the jar files extracted from development (excluding <CmOaner >. j ar, which is
compiled and created by appl yCM. Such jar files are added to the Classpath for the Java
compilation. The creat e_CM rel ease, in case the Multi-CM application is activated, copies only
the <CnmOaner >. j ar to the installable package:

perl extractCMsource.plx -s C\SPL\CM PROJ1 -d C\CMvExtract -v CML.0 —-m cnD1

Each CM owner development requires separate CM jar structures. For example: st ruct ur es/
cmDl jars_structure.xn.

Each CM owner development can also contain customized user exits, and if there are
additional templates, each must be defined in the relevant structure:

tenmpl at es/ cnD1_web. xm . exit _end. i ncl ude
structures/cn0Dl_tenplate_structure.xm
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CM System Data Packaging Tools

e CM System Data Packaging Overview

e Extract Process

e Upload Process

CM System Data Packaging Overview

CM System Data Packaging Tools allow implementers to extract and package Customer
Modification ('CM') system data from their databases and deliver it to their customers.

The following example uses the Oracle database platform to illustrate the extract and upload
process.

As a standard release process, the implementers can add the CM system and Meta data
records to the base product database or change base product system and Meta data records
according to the specific rules (see "System Table Guide" document in the Installation Guide of
the product). Implementers can then choose to migrate the CM data to a customer database
as a full extract of CM data, or incremental differences between the current version of the
system data on the customer site and the new version of the implementation development

database.
Development Release . .
Database Database Blueprint File

orasSDBP

§5° ) 555 ) &

Packaging CM system data starts by creating a copy of the project dev database into a
project release database. A blueprint file of the system data is then created by running the
GenSysdataBP java utility from OraGenBP. j ar .

Target

Blueprint File
P oraSDUp Database

& ez £95

To apply the latest changes to a QA or production database, run OraSDUpg java utility in
OraDBl . j ar with the blueprint file as input and then specifying the target database.
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Extract Process

Extract process involves extracting CM system data based on the rules defined in a parameter
file, and packaging it in a binary file (blueprint). This file can then be used as an input source
by the data upload process.

The following example uses the Oracle database platform to illustrate the extract and upload
process.

GenSysdat aBP java utility in OraGenBP. j ar, included in this package, is the extract utility that
reads an input parameter file for the list of Oracle database tables, extracts data from these
tables and compresses it into a binary file.

A sample extract parameter file ext ract _cnsyst bl s. | st is included in this package to provide
the implementers a starting point. This parameter file, as can be seen, defines rules for the tool
to extract CM data based on their key definition. However, in some cases, CM data may be
stored on 'Cl' rows. The column user _exit_pgmon Cl _MD_PRG COMtable is one such case. For
cases like these, the implementers can choose to change the extraction rules in this file to
match their requirements.

To extract your data, make a copy of ext ract _cnsystbl s. | st file and edit it to match your
requirements. Execute the extract process from a command-window and provide it with the
required parameter when prompted.

The data in input parameter must match the following format:
Cl _ALG TYPE_L; LANGUAGE_CD = ' ENG ; VERSI ON

Here, the first field stores the table name, the second field stores the selection criteria (where
clause is used for selecting data) and the third field stores the list of columns to be ignored
during extraction. The character semi-colon is used as the field separator. If there are multiple
columns that need to be ignored (not included in the data being extracted), comma can be
used in the third field as the separator.

GenSysdat aBP accepts the following parameters:

e -d <Connect String>
Where the Connect String contains:

e Schema owner name (say Cl SADM).
« Password for schema owner.

» Database name.
This is a mandatory parameter. If not entered, the utility will prompt the user to build the
connect string.

Connect String should be entered in the following format:
Cl SADM Cl SADMPSWD, DBNAVE
(Comma-separated and no space).

e -i <lnput Paraneter file nane>.
Name of the input parameter file that the utility reads to get the list of tables and their
selection criteria. This parameter is optional. The default input parameter file name is
CDXSdBp.Inp.

e -0 <Qutput File Name>.
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This is the name of the binary file that the utility creates. This parameter is optional. The
default output file name is Or aSdBp (without extension).

e -c <NLS characterset of the target database>.
The utility uses this parameter to set the NLS_LANG parameter on the client side. This
parameter is then validated against the character set of the source database and is saved
in the blueprint. This is mandatory parameter and is prompted for, if not set by, the user.

e -5
Specify to generate object level SQL files. Optional.

e For help (to list all the accepted parameters with a brief description), execute the utility
without any parameters.

Upload Process

Data upload process compares the data included in the blueprint file (generated by the extract
process) with that extracted from a target database and generates output SQL to synchronize
them.

The java utility Or aSdUpg in OraDBI . j ar, included in this package, is used by the process utility
to compare and synchronize the data in the target database with that in the input blueprint file.

OraSdUpg reads an input parameter file for the list of the tables to be upgraded along with the
selection criteria and upgrade rules for each table.

Each table has a corresponding record in the file with following 6 fields separated by semi-
colon:

 Table Name

e The instance of the table. This number should be always set to 1. The cases where more
than one instances of a table are processed are extremely rare and are not discussed
here.

*  Selection Criteria for the table.

e Insert allowed indicator (T/F): Whether records should be inserted into the target database
table if they are missing in the database but exist in the binary file.

e Update allowed indicator (T/F): Whether records should be updated in the table if they
have different values than in the binary file.

» Delete allowed indicator (T/F): Whether there is obsolete data in the table in the target
database. Obsolete records exist in target database but not in the binary file.

e Fresh Install Indicator (T/F): Whether the table should be seeded during the very first
install. This indicator is only used when the utility is invoked with a - f switch.

»  List of columns not updated can be specified in the sixth field. Use a comma to separate
the column names if multiple columns are to be ignored during updates. These columns
will be inserted but will not be updated during the data synchronization process.

Following is the example of how these records should look like in the file:
Cl _LOOKUP; 1; LANGUAGE_CD = 'ENG ; T; T; F; T; DESCR

A sample file upl oad_cnsyst bl s. | st has been included in this package. Implementer can
make a copy of this file and edit it to match their requirements.

Before making connection to the target database, the utility reads the header from the blueprint
and sets NLS_LANG environment variable on the client machine. It then validates this character
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set setting to the character set of the target db after making a connection and warns user if
there is a mismatch.

The utility can be executed in verification and modification modes. In verification modes, the
action SQL statements are simply written to the log file but in modification mode they are
applied the target database.

It is very important to note that the primary requirement for Or aSdUpg is definition (column and
primary key) of tables being upgraded in the target database, which should be the same as in
the database from which the binary file was extracted.

Be careful while selecting the table and the selection criteria; to compare the data and the
utility for each table first loads the data from the binary file and the database in the memory, so
if a table has a significant amount of data and selection criteria set, the handling of this data
may cause the memory to run out.

To avert the unique key constraint violation error that can be caused by improper sequence of
data deletion and insertion on a table and also the foreign key issues, the utility first gathers all
the generated action statements for all the tables before executing them. The execution of all
the generated statements is done in multiple iterations. After each iteration, all the failed
statements during that iteration are collected and executed again in the next iteration. The
iterations are repeated until either all the statements in iteration are executed successfully, or
fail.

The utility disables and enables all the triggers on the tables being upgraded before and after
applying database changes. No triggers get executed during the system data upgrade.

O aSdUpg accepts the following parameters:

e -d <Connect String>
Where the Connect String contains:

* Schema owner name (say Cl SADV).
* Password for schema owner.

e Database name.
This is a mandatory parameter. If not entered, the utility will prompt the user to build the
connect string.

Connect String should be entered in the following format:
Cl SADM Cl SADMPSWD, DBNAVE
(Comma-separated and no space).

e -b bypass the database character set validation.
Before upgrading data in database, the utility validates character set stored in the blueprint
by Or aSDBp against that of the target database. The user can bypass this validation step by
setting this switch.

e -p <lInput Paraneter file name>.
Name of the input parameter file that the utility reads to get the list of tables and their
selection criteria. This parameter is mandatory.

e -i <lnput Binary File>.
This is the name of the binary file that the utility reads to extract the data that it then uses
to upgrade the target database. This is a mandatory parameter.

o -f
Treats the data synchronize process as a new install. When set, the flag forces Or aSdUpg
to use "fresh install indicator"” for the tables where | NSERT indicator is set to f al se and
compels it to insert missing records in all of them. Optional.
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-u

Makes OraSdUpg run in the modification mode. Optional.

- q

Provide to run in silent mode (non-interactive mode). Optional.

-m
If it is provided, the DB triggers are not disabled. Optional.

-1 <Log File Nane>.
This is the name of the file that Or aSdUpg creates (if it is missing), and starts appending the
information to about the action it is performing.

-h Help.
This option will list all the accepted parameters, along with a brief description.

@® Note

It is recommended that the implementers execute the upload process first in the
verification mode and review the SQL before running the tool in the modification mode.
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Talloring Your Oracle Utilities Application
Implementation

This document describes the naming conventions and processes that must be followed to
ensure a successful upgrade of the Oracle Utilities application base product release-on-
release. The implementation team responsible for tailoring the Oracle Utilities application to
meet specific customer needs must follow this guide to preserve their changes and ensure
successful upgrades. Only the changes described in this document are considered as
permitted for the tailoring of the base product. Any changes that do not conform to these rules
may be overridden by the install utility during a base product upgrade.

Some naming conventions used in this document:

e $SPLEBASE (for UNIX) and %SPLEBASE%(for Windows) is the generic Oracle Utilities
environment directory name.

e $SPLENVI RON (for UNIX) and %SPLEBASE%(for Windows) is the generic Oracle Utilities
environment name.

e $SPLDB (for UNIX) and ¥%SPLDB%(for Windows) is the database type.

*  Preserving Customer Changes

*  Preserving Customer Changes

Preserving Customer Changes

For any kind of a customer modification, the file's directory structure and naming conventions
are defined in this section. The implementation team must follow these conventions to
preserve the results of their work during a subsequent base product upgrade.

e The configuration parameters of the environment being upgraded are displayed (as default
parameters) during the configuration stage of the install process. These parameters may
be changed if new settings are preferred.

* The base product is shipped with examples of different kinds of modules that may be used
by implementation teams. The examples can be found in the following directories:

— $SPLEBASE/ spl app/ appl i cati ons/root/cm tenpl at es contains Oracle Utilities
Application Framework Web file examples.

—  $SPLEBASE spl app/ appl i cations/root/<application product code>/
cm tenpl at es. This directory contains Oracle Utilities application product Web file
examples. The <application product code> varies by product; for example, the Oracle
Utilities Customer Care and Billing, the <application product code> is c1.

—  $SPLEBASE/ scri pt s/ cm exanpl es. For batch script examples, this directory has two
subdirectories: FWfor Oracle Utilities Application Framework examples, and
<application product code> for Oracle Utilities application product examples (for
example, CCB for Oracle Utilities Customer Care and Billing).

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 1 of 4



ORACLE’

Chapter 27
Preserving Customer Changes

@® Note

For simplicity, this document generally uses UNIX platform naming conventions. To
apply these names to the Windows platform, use the Windows naming conventions
"%" sign instead of the "$" sign, and backslashes ("\") instead of forward slashes (/")
as directory separators (e.g., %5PLEBASE%

\'spl app\ appl i cations\root\cm tenpl at es).

e Tailoring Web Files

e Tailoring the CM Java Application

*  Positioning Custom Scripts

* Using the Implementation Version File

e Tailoring Templates and User Exits

e Tailoring Web Files

e Tailoring the CM Java Application

* Positioning Custom Scripts

e Using the Implementation Version File

e Tailoring Templates and User Exits

Tailoring Web Files

Base product Ul files are in the directory $SPLEBASE/ spl app/ appl i cati ons/root .
Implementers may develop their own Ul files under the directory $SPLEBASE/ spl app/
appl i cations/root/cm No specific naming conventions are enforced under this directory.

The root directory may be deployed in war file format for runtime environment (SPLApp. war ).
Use provided utilities to incorporate your cm directory into the SPLApp. war file.

Tailoring the CM Java Application

Implementers may write their own Java classes to extend the Oracle Utilities application
functionality. All Java files should belong to the com spl wg. cmpackage. The CM Java
application should be compiled into a jar file named cm j ar. The SDK Customer Modification
packaging utilities will help build this file. The cm j ar is typically deployed into the following
directories:

$SPLEBASE/ spl app/ appl i cati ons/root/WEB-INF/1ib
$SPLEBASE/ spl app/ appl i cati ons/ XAl App/ WEB- I NF/1i b
$SPLEBASE/ spl app/ busi nessapp/lib

$SPLEBASE/ spl app/ st andal one/li b

Additional third-party jar files can be deployed by following the cn¥. j ar naming standard.
Customers may use this option to deploy any additional functionality, interfaces with other
applications, and so on. These will not be built by the SDK Customer Modification packaging
utilities, but will be deployed into the application once it is supplied in jar format.

Software Development Kit

G61177-01

October 9, 2026

Copyright © 2026, Oracle and/or its affiliates. Page 2 of 4



ORACLE Chapter 27
Preserving Customer Changes

The root directory may be deployed in a war file format for the runtime environment
(SPLApp. war ). Use the provided utilities to incorporate your / cmdirectory into SPLApp. war file.

s N

© Important

All cnt. j ar files that need to be applied must be defined in $SPLEBASE/ st r uct ur es/
cmjars_structure.xn . If the file does not exist in the target environment, the
sample cm j ars_structure. xm . exanpl e file can be copied from the SDK
packaging's / et ¢ folder.

. J

Manual cm.jar deployment

The cm j ar file is usually deployed as part of the CM packaging process (ext ract CVsour ce,
appl yCM create_CM rel ease, and so on.), but in some cases it may be desirable to manually
deploy the cm j ar file to one or more target environments.

/\ Caution

This should be done with care and should only be considered if the cm j ar
components are self-contained and have no external dependencies.

To manually deploy cm j ar:

1. The SPLEBASE/structures/cm_jars_structure.xml must exist and should have at least the
following:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<jar_structure>
<cmjar>
<source_dir_jar>@PLEBASE@et c/ | i b</source_dir_jar>
<dest fol ders>
<dest _f ol der _1>@PLEBASE@ spl app/ appl i cat i ons/ XAl App/ VEB- | NF/
l'ib</dest fol der_1>
<dest _f ol der _2>@PLEBASE@ spl app/ appl i cati ons/r oot/ WEB- | NF/
l'i b</dest fol der_2>
<dest fol der _3>@PLEBASE@ spl app/ busi nessapp/ i b</
dest _fol der_3>
<dest fol der_4>@PLEBASE@ spl app/ st andal one/ | i b</
dest _fol der_4>
</ dest _fol ders>
<chi I d_j vm pat h>@PLEBASE@ spl app/ st andal one/ | i b</
child_jvm path>
</cmjar>
<[jar_structure>

The <cm j ar > element identifies the jar file name, usually cm j ar, as defined here.

Element <sour ce_di r _j ar > defines the source location of the above mentioned jar. The
directory in this example should work for most cases.

The dest _f ol der _n elements point to the target locations where the jar will be placed. The
directories in this example should work for all.
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2. Manually copy the cm j ar to the directory specified in the <sour ce_di r_j ar > element,
typically $SPLEBASE/ et ¢/ | i b.

3. Runinitial Setup.sh (or.bat on Windows) to do the rest. This will copy the cm j ar to the
specified target locations and rebuild the war and ear files.

Positioning Custom Scripts

Customers and implementers may put their scripts under the directory $SPLEBASE/ scri pt's/ cm

Using the Implementation Version File

Implementers may keep the implementation version number in the CWERSI ON. t xt file in
the $SPLEBASE/ et ¢ directory. This file is preserved by the install utility.

Tailoring Templates and User Exits

The templates delivered under the folder $SPLEBASE/ t enpl at es can be overridden by the
application by creating a copy of the template file with the same name but prefixed by cm . The
cmcopy will be customized.

Since the templates can contain user exits (special statements that allow to import external
files during the template processing). Those user exits can be overridden by creating a copy of
the user exit file with the same name but prefixed by cm . The cmcopy will be customized.
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