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Chapter 1

Oracle Utilities Software Development Kit

Oracle Utilities Software Development Kit isa 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:
» The User Guide describes how to use the Software Development Kit to customize products.

» 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.
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Chapter 2

User Guide

Overview

The Oracle Utilities Software Development Kit isa 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 SPL applications without compromising upgradeability. This document discusses the details of
application development using Software Development Kit, including:

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

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

The Technical Architectur e section describes applications devel oped on framework. It describes the framework
technical architecture at a high level and then describes its componentsin detail.

The M eta-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 tasksin building applications
based on framework.

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

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

Development Environment
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Overview

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 ancther 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:
» Ul codeiswritten directly where the app server looks for them.
» Thejar file for the Java programsis created directly where the app server looks for it.

Development App Server is Local, Not Shared

Each devel oper has a development app server in hisworkstation 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 devel oper's workstation.

Repository for Project

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

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

Components of the Software Development Kit

The following diagram illustrates the development environment.

Note: Please seetheinstallation guide for instructions on how to set up the Software Development Kit and its
components.
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Development Proje_ct
Workstation Repository

Sync / Submit Code

Project
Dev DB

e

Devel opment Environment

Development
Client

The following are both Development
Clients:

* Project Repository

* Development Workstation

Development Clients have:

* Development App Server
» SPL SDK Client

* Java IDE
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Development Client

Project Development Database

Each project has a development database. Thisis aregular database install of the product that is being customized. System
datafor 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:

» Itisthe central storage for all completed, unit-tested code.

« It provides the environment from which to build the latest state of the project.

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

 Itisthe source for CM Packaging.
To support these purposes:

» |t hasto be accessibleto all developers.
» Itisset up asadevelopment client, e.g., similar to a devel opment workstation (see Development Workstation below).

Development Workstation

Developers write, generate, compile, and test code on devel opment workstations. A development client isinstalled for each
project that the devel oper 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. Thisisthe primary development tool of the Software Development Kit.
» Eclipse SDK. Thisisthe Java development tool used in the Software Development Kit.

Directory Structure

The App Server Directory

As mentioned earlier, the app server is the devel opment environment. Source code and executabl es are therefore placed
within the directory structure of the app server.

Standard App Server Directory Structure

The following presents the directory structure of a standard app server install. Oracle Utilities Customer Care and Billing is
used as the example:
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= I sPL
|51 apache-tomeat
=I5 B 201 101
I3 bin
= [5) cobol
£ build
I source
i =
I logs
I product
|E| runkime
|5 seripts
[E] SEFYICES

= [ splapp
= I3 applications
= ) appviewer
I config
= I3 data
I source
= ) xml
i i
I images
I WEB-IMF
= ) kelp
I ARA
I ENG
I WEB-INF

= 5 rook
I bakeh
Ih 1
=3 om
I cm_templates
I code
I commen
I configlab
I database
I images
I portalur
I report
|5 security
| todo
I util
I WEB-INF
I worlkFlow
I wai
I xjs_templates
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= ) xalspp
[# (L) WEB-INF
I billiew
= 1= mpl
b
[= 1 standalone
IC=h config
I lib
= ) xai
I schemas
I xmiMetalnfo

Additional Directories for Development

Java

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

=I5 java
= 15 source
= I cm
I cobolservices
= ) com
= 5 splwg
B S m
# (=) domain
= I sourcegen
= 1
=5 cobolServices
= ) com
= 51 sphwg
= ) cm
[+ [ domain
,|f| services
= 15 target
= 153 cm
|5 cobolServices
= ) com
= 51 sphwg
= ) cm
# [ domain
i] services

 source contains the code that the devel oper writes or generates that is submitted to the repository. Under this are the
following directories:
» com.splwg.cm.domain contains the CM java source code.

» sourcegen contains generated code that is necessary to build the project. All filesin this structure are generated and
therefore must not be modified manually in any way.
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« target containsthe runtime files created from source and sourcegen. The contents of this directory iswhat is deployed
asajar fileto the app server. All filesin this structure are generated and therefore must not be modified manually in any

way.

Project Configuration Information

Project information is stored in the SPL SDK Common directory structure.
» eclipsel aunchScripts 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.

= [£3) SPLSDK Comman

[ eclipseLaunchScripks
|20 eclipseProject
|0 koals

Pertinent Directories in the App Server

Item

Directory

Content

Java sources

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

Java source code.

AppViewer files

splapp\applications\appViewer\data\source\CM

App viewer source code
files.

splapp\applications\appViewer\data\xm\CM

App viewer XML files.

Web Application

splapp\applications\root\cm

Ul code.

splapp\applications\root\WEB-INF\lib

cm.jar file is deployed here.

XAl Application

splapp\applications\XAIApp\WEB-INF\lib

CM?* jar file.

cm.jar file is deployed here.

MPL Application

splapp\mpl\lib

CM?* jar file.

Standalone Application

splapp\standalone\\lib

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

Help files splapp\applications\help\XXX\cm Help files segregated by
language.
XAl Schemas splapp\xai\schemas\CM*.xml XAl schemas.

Service XML files

splapp\xmIMetalnfo\CM*.xml

Service XMLs for Java.

Eclipse Launch Scripts

SPLSDKCommon\eclipseLaunchScripts

Eclipse launch scripts.

Eclipse Project

SPLSDKCommon\eclipseProject

Project configuration
information for Eclipse.

Software Development Kit
Tools

SPLSDKCommon\tools

Tools required by the
Software Development Kit.

Client Directory

The Software Development Kit client directory contains both the Software Development Kit itself and some project-specific
information like the Eclipse workspace.

The location of the Software Development Kit client is stored in the environment variable SPL SDKROOT.
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= I15) SPLSCK
= £ cce_z01_1o1
[# ) eclipseWorkspace

I etc
# [ CCB P01 107
= 5 50K
#2061
1 shorkcuks

The Software Development Kit Client

The Software Development Kit client isinstalled in SDK/<version>.

= ) soK
= 4.2.0.0
I edipse
I help
|2 Scripts
|2 tools
|2 shortcuts

Additionally, acopy of Eclipseisinstalled later into the eclipse directory.
Note: Updates are unique versions of the Software Development Kit and therefore have their own directories.
Note: A separate copy of Eclipseisinstalled per version of the Software Development Kit client because each version

may haveits own set of plug-ins and the plug-ins must be in the plugins directory of Eclipse.

Project Directories

Each project hasits own directory.

= |5 SPLSCK,
= | CCE_201 101
+ ) edipseWorkspace
I etc
» eclipseWorkspace contains Eclipse workspace files.

» etc contains additional project-related files. setSPLEnNv.bat isin this directory. It is used to set environment variables
appropriate for the project. This script is executed before other scripts so that succeeding scripts operate on this 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.
shortcut Directory

The shortcuts directory contains various scripts used in devel opment.
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!EhuildF'mmpted.hat
createNewEnv.bat
EdisplayEnvirnnment.bat

generateLike.l:uat
EnewGeneratDr.bat
setupSvcmePrDmpted.bat
@startEclipse.cmd
EswitchEnvianments.bat
EupdatexMLMetaInFD.hat

Synchronizing with the Project Repository

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

o javaltarget

e gplapp\xmiMetalnfo

 splapp\applications\root\WEB-INFR\lib\cm.jar

» splapp\standalonellib\cm.jar

o splapp\X AIApp\WEB-INR\lib\cm.jar

» logs\system

Versions

Version Number

The Software Development Kit version number has four (4) components, each of which is a number separated from the
other components by a period ("."), asfollows:

<component 1>.<component 2>.<component 3>.<component 4>
The first three components together specify the version of the framework it was built for. Soit redly is:

<framework version>.<Software Development Kit update >
Compatibility with Products

Each version of a product is built on a specific version of the framework. And each version of the Software Development
Kit is built for developing applications on a specific version of the framework. Devel opers must use the version of the
Software Development Kit that is built for the version of the framework that the product is built on.

Unless noted otherwise, a version of the Software Devel opment Kit is compatible with the version of the framework with
the same first three (3) components of the version number, e.g., excluding the update number. For example, for a framework
version of 2.1.0, any version of the Software Development Kit that startswith 2.1.0, e.g., 2.1.0.0, 2.1.0.1, ... 2.1.0.n, can be
used for development.

Updates

In between new versions of the framework, versions of the Software Development Kit that contain fixes for bugs may be
released. These versions are called updates and are indicated by a change in the fourth component of the version number.
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Updates are full packages of the Software Development Kit. They install as separate applications and appear so to

the operating system. It does not update an existing earlier version to the new version. For example, versions 2.0.6.1,
2.0.6.2,2.0.10.0, and 2.0.10.1 can all beinstalled at the same time. And different projects may be on different Software
Development Kit versions.

Generally, it is best for projects to always be on the latest update. But the Software Development Kit allows different
projects to be on different update version s for the following reasons:

» Although avery low possihility, there may be incompatibilities between updates. For example, libraries may have
changed.

» Having separate installs for each update allows the devel opers move their projects to the next update on their own pace.

» Thisalows developersto keep their projects on the same version of the Software Development Kit that is used in the
specific implementation. One project may be aggressive by always being on the latest update version, but another project
may stay longer in an older version if it is more difficult to coordinate al devel opers to move up to the latest update.

Moving up to a New Update

Moving to an update of the Software Development Kit involves updating the tools while using the same project
development environment.

Note: The project repository and all developers of a project must always be on the same version of the Software
Development Kit.

Note: Not all projects need to upgrade to the latest update version at the same time. Updating to a new version
reguires coordination among the developers for the project, as well as the on-site implementation team and so it may
take more time for some projects to move to the latest update version.

The steps are as follows:
» Stabilize the project.
» Install the update.

Stabilize the Project

» Make sure that the project isin a stable state and that all devel opers have submitted all code to the repository.

Install the Update

The following procedure must be performed for the project repository and all development workstations:

» If thisisthefirst project to use the new update, install the Software Development Kit update and specify the information
for the selected project to update the development environment.

» Otherwise, run the createCM Env.cmd script, specifying the information about the existing project to update the
development environment.

The selected project is now configured to use the updated Software Devel opment Kit.

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:
» Stabilize the project on the old version of the product.
» Prepare the database for the new project.
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e Set up the repository for the new project.
» Set up development workstations.

Stabilize the Project on the Old Version of the Product

» Make sure that the project isin a stable state and that all devel opers have submitted all code to the repository.

Prepare the Database for the New Project

» Copy the database of the project in the old version to a new database.
» Upgrade this newly created database to the new version of the product by following the database upgrade procedures of
the product.

Set up the Repository for the New Project

» Prepare aproject repository as described in the install ation documentation.

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

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

» Build the entire project. Thisincludes generation of code, compilation, generation of services, etc.
+ Test the customizations.

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 set up procedure.

Product Single Fixes

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

» Stahilize the project by making sure that the project isin 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.

Build Server

Every enterprise has its own software development practices that cover how devel opers 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:

 All of the application should work all of the time. Therefore, changing one small part of the application requires that all
of the application be retested.

» Bugs are more expensiveto fix the longer they stay in a system. This principle has been proven time and time again in
software engineering. This truth mostly owes to the fact that it is easiest to find the offending developer immediately
after he or she broke the system and also that devel oper has | ess recollection of how and where the system was broken as
time goes by.
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» Inacomplex system malfunctions can occur "far away" from the points of code modification. It is unreliable to expect
selective retesting based on what was likely to malfunction to find the all the places of actual malfunction.

This section will characterize an approach to setting up a Build Server that might be of use to an implementing customer.
What is a Build Server?

A build server isaserver devoted to continuously build and test the application viaalong running agent process. From

the developer's point of view the process is completely automated. An open source application named CruiseControl is
used for this purpose (http://cruisecontrol.sour ceforge.net). By merely checking changes into the source control system,
the application developer has told the build server (or just the "build" for short) all it needsto know about the change. No
direct contact from developer to build server is required or allowed for that matter. Thisisn't to say, however, that thereis
little interaction between the developer and the build server. The build server is prone to get upset about changes that cause
application not to work right. That isitsjob. And, frankly, it is not shy about complaining when it gets upset. Complaining
isaniceword but "nagging" is actually more accurate; as a matter of fact our build server has a configuration value set:
nag=true.

The following describes the expected way the build server will behave and how/why we should try to make it happy:

» Every 10 minutes or so (thisis configurable), the build server looks for committed changes in the appropriate location in
the source control system. If none are found, the build waits another 10 minutes and polls again.

» When changes are found it does the following:
» Downloads all changes.

» Performsbuild and test. We use Maven to facilitate this (http://maven.apache.org).
» Removesall artifacts, classfiles and other remnants from the last build

» Runsthe Artifact Generator to create all necessary artifacts
» Compilesall code

* Runsall JUnit tests

» Publishesresultsto a project build web site.

« |f the build was unsuccessful, commonly called "broken", it sends emails to everyone who committed changes since
the last successful build.

» Developers receive emails when the build is broken. These are only the devel opers that committed changes since the last
successful build. The build is somewhat targeted in this regard, guessing that those providing new changes are by far the
most likely culprits. When devel opers get these emails they should go to the project build web site (alink isincluded in
the email) and inspect the problem.

« If the developer thinks the problem is his/her fault, it is customary to:
» Send anote to other developers on the list so they do not waste time on the problem

» Fix the problem, test it locally, commit changes to source control and hope the build is appeased.

« If no developer takes responsibility for the problem, some collaboration may be required. It may aso require some
discussion with the "build master" (see below).

» Thebuild server continues to attempt builds per its normal polling interval. For example, if the build is broken, it
will attempt to build every 10 minutes and will fail each time. With each failure it will send "nagging" emails to each
developer committing changes since the last successful build -- the "nag list". Asyou may have guessed, this set of
developers may grow as different devel opers commit changes while the build continues to be broken. This makes the
number of "nagged" developers grow through time. Therefore, it behooves the development community to fix the build
as soon as possible. More specifically, when a devel oper suspectsin his or her heart that he or she was the one who broke
the build, he or she should stop what he or she isdoing and fix it. And on the next successful build, the build will stop
nagging that developer and all other developersin the nag list.
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The 'Build Master'

Someone needs to befriend the build server. While the build server is extremely important, it can be areal pain to deal with
sometimes and can require a human go-between with an established relationship to smooth things over. The industry term
for this person is "build master”. Despite the apparent grandness of title, thisis often not a desirable job.

In addition to those who have committed changes since the last successful build, the build master is also sent the same
nagging emails. Thisis so the build master can monitor the health of the build' and head off problems. The build master
may, at his or her discretion, contact devel opers and speculate that said developer was the one who broke the build.
Developers should not take exception for two reasons: (1) the build master isjust trying to fix the build; (2) the build master
has spent so much time with "the build" that making wild and unfounded accusati ons has become second nature.

Developers a so should feel empowered to contact the build master when:
» Thebuild log is either not specific enough about a problem or isjust plain confusing.

» Some non-source "resource” needs to be added to either the runtime environment or the testing environment. This would
include:
o Jarfiles

» Configuration files
» Datafiles (presumably with test datainside)

Components of the Build Server

Version Control System Requirements

A centralized source code repository (e.g., VCS, such as Subversion or Perforce) and related resources are needed to create
the application. Changes to source code and/or the resources in the version control system triggers the build process.

CruiseControl

CruiseControl isthe application that, at certain intervals, checks for changes in the version control system. If achangeis
detected, it starts the build process. Otherwise, it waits for the next timeinterval. CruiseControl also provides areporting
application with aweb interface that:

 Displaysthe current status of the build server

» Displaysthe detailed results of a particular build including the files that changed to trigger the build, the devel opers that
made the changes, and the results for the unit tests that were performed.

» Sendsthe status of the build viaemail to the build master and the devel opers that made changes during that time interval.

» Re-executesthefailed build at the specified time intervals and re-sends the email to devel opers associated with the failed
build until a successful build is obtained.

Maven

» Maven isthe application that manages the build process. It is responsible for:
 Verifying the dependencies to build the project are available

* Setting up the build environment

» Compiling and packaging the source

» Running al the unit tests specified

» Generating an error if anything fails
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Oracle Utilities Software Development Kit
The Java artifact generator is part of the install. The build server will use the artifact generator during the build.

Version Control System Setup

Note: The following section describes how to use your version control system (VCS) with the SDK.

Client Spec Setup

Y our version control system (VCS) should have a client spec created strictly for build server use. The client spec maps the
VCS depot structure to the local workstation directory structure by specifying viewsin the client spec. The easiest way isto
map the entire app server structure to a particular local directory.

A client spec should be created that, for example, maps a V CS depot //SPL/CM_PROJL/ to the C:\SPL\CM_PROJL folder
on the local workstation.

Maven also uses the repository concept to store all Javalibrariesit will use to satisfy dependencies. Since all the libraries
needed are in the app server WEB-INF/Iib directory, this should also be mapped to the repository Maven will use. Itis
assumed that the build server will perform the build processin a build directory (e.g., C:\SPL\CCB_PROJ1\build directory).

Setting up CruiseControl

The config.xml file

CruiseControl uses an XML configuration file to customize its behavior. Refer to the CruiseControl website for the detailed
description of the configuration file. A sample configuration file for version 2.5 is provided below. Any value starting with
"my" should be replaced with the appropriate value for that environment. The important elements are highlighted below:

» threads - specifies the number of concurrent builds that can occur. If more than one project, set thisto the number of
projects.

» P4Bootstrapper - specifies what needs to be synced before a build is run through the view attribute.
» Modificationset - specifies what changes will trigger a build through the view attribute.
 interval - specifies the time interval between builds in seconds.

» maven - specifies that the build will use Maven. The mavenscript attribute specifies the file to launch. Thisfile should
contain any environment specific environment settings, as well alaunch maven. The config file below specifies maven
20X .bat will be used.

» log - specifiesthelogs for the test. Maven automatically putsit in the target/test-reports directory. Thiswill be used to
display the test results on the status page.

» email - specifies how email notification will be sent. The map attribute maps the version control system (VCS) user
name to avalid email address for that user.

The Reporting Application

CruiseControl comes with areporting application that displays the status/results of builds. To use the reporting application,
the following steps must be performed:

« Install and configure aweb server such as Tomcat.
» Add acontext path to the server.xml that points to the CruiseControl reporting application. For example:
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e <Context path="" docBase="c:\myCruiseControl Dir\webapps\cruisecontrol" debug="0"/>

» Modify the web.xml file in c:\myCruiseControl Dir\webapps\cruisecontrol\WEB-INF to update the param value of the
logDir parameter.

e <param-name>|ogDir</param-name>
o <param-vaue> c:./myCruiseControl Dir/logs</param-value>

Setting up Maven

The Launch Script

There are environment variables that need to be set prior to launching Maven. Thisis accomplished by creating a script
that sets the necessary environment variables and then launches Maven. This script iswhat is specified in the mavenscript
attribute of the CruiseControl config.xml file above. The script should contain the following lines:

set PATH=c:\sp\CM_PROJ1\runtime\;%PATH%Y

set COBSW=(+S5)

call c:\myMavenDir\bin\maven.bat %*

The project.xml file

The project file contains information about the project. It is here that dependencies for compilation are specified, how the
application is packaged, and how the unit tests will be performed. See below for contents and the Maven home page for a
detailed description.

The maven.xml file

The maven.xml file contains the actions to perform or goals to achieve to build the project. When Maven is launched and
agoa ispassed in as aparameter, it will look in the maven.xml for that goal and execute any directivesin that goal. See
below for contents and the Maven home page for a detailed description.

The project.properties file

The project.properties allows for specifying properties that can be used in the maven.xml and the project.xml files. This
allowsfor acentral placeto specify file paths for simpler updates. It also allows for overriding any built-in properties set by
Maven.

Working Example

This topic contains aworking example for setting up abuild server.

In aworking environment, changes will be necessary to tailor this example to the actual application, release, and version
control system (VCS). The following would be changed to reflect the requirements for a specific project:

» Product being customized. In this example, the product is Oracle Utilities Customer Care and Billing.
» Project name. In this example, the project nameis CCB_240 101.

» Oracle Utilities Softwar e Development Kit version. In thisexample, itis4.2.0.

» VCS. Inthisexample, the VCSis Perforce.

The following directory structure is assumed:
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[= “e Local Disk (C:
= £ Buildserver
[= [C5) cruisecontral-2.5
# |55 apache-ant-1.6.5
# [£5 docs
H ik
I logs
H I3 projects
# [T webapps
= L) maven-1.0.2
I bim
H 3l
I plugins
= [5) project_web_site
H I jesdkl.4.2 11
# I3 project_conkent
# [C5) tomcatBase
# [C5) tomcatHome
= 1) spl
# |55 apache-tomcat
H 53 CCB_205_101
.E] ek
5T jsdk
# (5 sploutput
= L) SPLSDE
= 53 CCB_205_101
I edlipseProject
# 15 edlipsetarkspace
ufl ekc
= 153 SoK
F £ 2.0.10.0
I shorkeuts
= 25 temp

where

BuildServer contains the build server files.

spl - contains the appserver installation.

SPL SDK - containsthe SDK installation.

The corresponding Perforce structure is as follows:
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It is assumed that the test source filesarein C:\svn\CCB_240_101\java\source\cm\test and the test propertiesfile arein C:
\svn\CCB_240 101\java\source\cm\test\properties.

Stepsto perform:

Download CruiseControl 2.5 and extract to C:\BuildServer directory

Download Maven 1.0.2 and extract to C:\BuildServer directory

Create adirectory for the reporting application in the C:\BuildServer\project_web_site

Download Tomcat 4 and extract into the C:\BuildServer\project_web_site directory

Download Java 2 SDK and extract into the C:\BuildServer\project_web_site directory

Copy the reporting app from C:\BuildServer\cruisecontrol -2.5\webapps\cruisecontrol to the C:\BuildServer\project
web_site\project_content

7. Inthe C:\BuildServer\maven-1.0.2\bin directory, create a batch file that will launch Maven called cmMaven.bat with
the following contents:

ogakrwhE

set PATH=C:. \spl\ CCB 205 101\ runti nme; %°ATHY%
set COBSWE( +S5)
set MAVEN HOVE=C: \ Bui | dServer\ maven-1. 0. 2
set BUI LD _DI R=C:\ spl \ CCB_205_101\ bui | d
cd /d 98U LD DI R%
cal | %vAVEN_HOVE% bi n\ maven. bat %
8. Inthe C:\BuildServer\ cruisecontrol-2.5 directory, create a batch file that will launch CruiseControl called
cmCruiseControl.bat with the following contents:

SET JAVA HOVE=C:\ Program Fi | es\ Java\j dk1.5.0_10

cd /d C\Buil dServer\crui secontrol -2.5

call cruisecontrol.bat -projectname crnbuild -configfile config.xm
9. Createafilecaled C:\BuildServer\ cruisecontr ol-2.5\config.xml with the following contents:

<cr ui secontrol >
<systenp
<confi gurati on>
<t hreads count="1"/>
</ configuration>
</ syst enp
<proj ect nane="cnbuil d">
<li st eners>
<currentbuil dstatuslistener file="1ogs/cnbuild/status.txt"/>
</listeners>
<boot st r apper s>
<P4Boot st rapper p4port="SF- PDNT- 006: 1686" cl i ent="CM i ent Spec"
pd4user ="fjocson" path="//SDK/..." [>
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10.

11.

12.

</ boot st r apper s>
<nmodi fi cati onset requirenodification="true">
<l-- trigger a build for any code change -->
<P4 port =" SF- PDNT- 006: 1686" client="CMJ i ent Spec" user="fjocson"
view="//SDK/..." [>
</ nodi ficationset >
<schedul e i nterval ="240" >
<l-- Schedule the regular build -->
<maven navenscri pt="C./Buil dServer/ mven- 1. 0. 2/ bi n/ cmivaven. bat "
projectfile="C./Buil dServer/mven-1.0. 2/ bi n/ project.xmnm"
goal ="cnBui | d"
mul tiple="1" />
</ schedul e>
<l og encodi ng="UTF- 8" >
<nmerge dir="c:/spl/CCB 205 101/ build/cnitarget/test-reports" />
</l og>
<publ i sher s>
<emai | mail host="sf-sntpl. splwy. cont
returnnanme="CM Proj ect Build Server"
ret ur naddr ess="CMBui | dServer @pl wg. cont
def aul t suf fi x="@pl wg. cont'
bui |l dresul tsurl ="http://| ocal host: 20230/ i ndex. j sp">
<l--always address="buil dmasters" /-->
<I--failure address="devel opers" reportWenFi xed="true" /-->
<failure address="buil dmast ers" reportWenFi xed="true" />
<map alias="buildmasters" address="fjocson@plwg. cont' />

<l-- Map perforce usernanes to email names -->
<map alias="fjocson" address="fjocson@pl wg. coni' />
</ emai | >

</ publ i sher s>
</ proj ect >
</ crui secontrol >

Modify the file C:\BuildServer\project_ web_siteé\tomcatBase\conf\server.xml to add the line:

<Cont ext path="" docBase="C:\Buil dServer\ project_web_site\project_content"

debug="0"/>
Modify the file C:\BuildServer\project_ web_sité\project_content\WEB-INF\web.xml to add the lines:

<par am nane>| ogDi r </ par am nane>
<par am val ue>| ogs</ par am val ue>

to

<par am nane>| ogDi r </ par am nanme>
<par am val ue>C: / Bui | dServer/ Crui seControl -2. 5/ ogs</ param val ue>

Create afile called C:\spI\CCB_205_101\build\pr oj ect.xml with the following contents:

<?xm version="1.0""?>
<pr oj ect >
<name>CM Dev</ nane>
<gr oupl d>cnx/ gr oupl d>
<id>cnx/id>
<curr ent Ver si on>SNAPSHOT</ cur r ent Ver si on>
<package>com spl wg. cnx/ package>

<short Descri pti on>CM Java Devel opnent </ short Descri pti on>
<descri pti on>CM Java Devel opnent </ descri pti on>

<dependenci es>
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<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>spl-ccb</artifactld>
<jar>spl-cch-2.0.5.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>spl-shared</artifactld>
<j ar>spl -shared-2.0. 10.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>spl-base</artifactld>
<j ar>spl -base-2.0. 10.jar</jar >

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>spl-charter</artifactld>
<jar>spl-charter-2.0.10.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>commons-| ang</artifactld>
<j ar>conmons-1ang-2. 1.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>hi bernate</artifactld>
<j ar>hi bernate-3.0.5.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>l og4j</artifactld>
<jar>log4j-1.2.11.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>pi cocontai ner</artifactld>
<j ar>pi cocontainer-1.1.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>domij </artifactld>
<jar>donm4j-1.6.1.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>comons-coll ections</artifactld>
<j ar >conmons-col |l ections-2.1. 1. jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>xstream</artifactld>
<jar>xstream1.1l.2.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>cglib</artifactld>
<jar>cglib-2.1.3.jar</jar>

</ dependency>

<dependency>
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<gr oupl d>cm dep</ gr oupl d>
<artifactld>asmattrs</artifactld>
<jar>asmattrs-1.5.3.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>asnx/artifactld>
<jar>asm1.5.3.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>icu4j</artifactld>
<jar>icu4j-3.4.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactl d>commons-| oggi ng</artifactld>
<j ar >conmons- | oggi ng-1.0.4.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>c3p0O</artifactld>
<jar>c3p0-0.9.0.4.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>ehcache</artifactld>
<j ar>ehcache-1.1l.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>comons-beanutil s</artifactld>
<j ar>conmons-beanutils-1.6.1.jar</jar>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>concurrent</artifactld>
<versi on>1. 3. 4</ ver si on>

</ dependency>

<dependency>
<gr oupl d>cm dep</ gr oupl d>
<artifactld>comons-httpclient</artifactld>
<j ar>conmons-httpclient-2.0.2. jar</jar>

</ dependency>

</ dependenci es>

<bui | d>

<sour ceDi rectory>
${build.dir}/source/java
</ sourceDirectory>

<uni t Test Sour ceDi r ect ory>
${buil d. dir}/source/test
</ uni t Test Sour ceDi r ect ory>

<r esour ces>
<r esour ce>
<directory>${buil d.dir}/source/javal/ com spl wg/ cnl domai n</ di rect ory>
<t ar get Pat h>com spl wg/ cnl domai n</t ar get Pat h>
<i ncl udes>
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<i ncl ude>**/ cont ext ManagedQbj ect s. xm </ i ncl ude>
</incl udes>
</resource>
<r esour ce>
<directory>${spl . buil d.root.dir}/source/javal com spl wg/ cm domai n</
di rectory>
<t ar get Pat h>com spl wg/ cnl domai n</t ar get Pat h>
<i ncl udes>
<i ncl ude>**/ packageMet al nf 0. xm </ i ncl ude>
</incl udes>
</ resource>
<r esour ce>
<directory>${spl . buil d.root.dir}/source/javal/ coni spl wg/ cnl cobol </
di rectory>
<t ar get Pat h>com spl wg/ cni cobol </t ar get Pat h>
<i ncl udes>
<i ncl ude>**/ packageMet al nf 0. xm </ i ncl ude>
</incl udes>
</ resource>
<r esour ce>
<di rectory>${spl . buil d.root.dir}/source/javal conl spl wg</ di rect ory>
<t ar get Pat h>com spl wg</t ar get Pat h>
<i ncl udes>
<i nclude>**/* hbm xm </i ncl ude>
</i ncl udes>
</ resource>
<r esour ce>
<di rectory>${spl . buil d.root.dir}/source/javal conl spl wg</ di rect ory>
<t ar get Pat h>com spl wg</t ar get Pat h>
<i ncl udes>
<i ncl ude>**/*_info.xm </incl ude>
</i ncl udes>
</resource>
<l-- service mapping files -->
<r esour ce>
<directory>${spl.build.root.dir}/source/javal servi ces</directory>
<t ar get Pat h>ser vi ces</t ar get Pat h>
<i ncl udes>
<i nclude>**/*_ xm </i ncl ude>
</incl udes>
</ resource>
<r esour ce>
<directory>${buil d.dir}/source/javal cobol Servi ces</di rectory>
<t ar get Pat h>cobol Servi ces</t ar get Pat h>
<i ncl udes>
<i ncl ude>*. xm </ i ncl ude>
</incl udes>
</ resour ce>
<r esour ce>
<directory>${buil d.dir}/source/javal/ com spl wg/ cnx/ directory>
<t ar get Pat h>com spl wg/ cnx/ t ar get Pat h>
<i ncl udes>
<i ncl ude>dbr egex. t xt </ i ncl ude>
</incl udes>
</ resource>
</ resources>

<uni t Test >

<i ncl udes>
<i ncl ude>coni spl wg/ Al | Tests. j ava</i ncl ude>
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</i ncl udes>

<r esour ces>
<r esour ce>
<directory>${buil d.dir}/source/test/com spl wy/ cm domai n</di rectory>
<t ar get Pat h>com spl wg/ cnl domai n</ t ar get Pat h>
<i ncl udes>
<i ncl ude>**/ cont ext ManagedQbj ect s. xm </ i ncl ude>
</incl udes>
</resource>
<r esour ce>
<directory>${buil d.dir}/source/test/com spl wy/cnl domai n</ di rectory>
<t ar get Pat h>com spl wg/ cnl domai n</t ar get Pat h>
<i ncl udes>
<i ncl ude>**/ packageMet al nf 0. xm </ i ncl ude>
</incl udes>
</ resource>
<r esour ce>
<directory>${buil d.dir}/source/test/com splwy/cni cobol </directory>
<t ar get Pat h>com spl wg/ cni cobol </t ar get Pat h>
<i ncl udes>
<i ncl ude>**/ packageMet al nf 0. xm </ i ncl ude>
</i ncl udes>
</ resour ce>
<r esour ce>
<directory>${buil d.dir}/source/test/conm splwy</directory>
<t ar get Pat h>com spl wg</t ar get Pat h>
<i ncl udes>
<i ncl ude>**/*_ hbm xm </i ncl ude>
</incl udes>
</resource>
<r esour ce>
<di rectory>${buil d.dir}/source/test/com spl w</directory>
<t ar get Pat h>com spl wg</t ar get Pat h>
<i ncl udes>
<i nclude>**/*_ info.xm </incl ude>
</i ncl udes>
</resource>
<l-- service mapping files -->
<r esour ce>
<directory>${buil d.dir}/source/test/com splwy/cni services</directory>
<t ar get Pat h>ser vi ces</ t ar get Pat h>
<i ncl udes>
<i ncl ude>**/*_ xm </ i ncl ude>
</incl udes>
</resource>
<r esour ce>
<directory>${buil d.dir}/source/test/cobol Servi ces</directory>
<t ar get Pat h>cobol Servi ces</t ar get Pat h>
<i ncl udes>
<i ncl ude>*. xm </ i ncl ude>
</incl udes>
</ resource>
<r esour ce>
<directory>${buil d.dir}/ Test Properties</directory>
<i ncl udes>
<i ncl ude>hi ber nat e. properti es</i ncl ude>
<i ncl ude>l og4j . properties</incl ude>
</i ncl udes>
</ resour ce>
</resources>
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</ unit Test >
</ bui | d>
</ pr oj ect >

13. Create afile called C:\sp\CCB_205_101\build\maven.xml with the following contents:

<pr oj ect
def aul t ="react or - exec"
xmns:ant="jelly:ant"
xmns:j="jelly:core"
xm ns:u="jelly:util"
xm ns: maven="j el | y: maven" >

<goal name="cnBuil d">
<echo nessage="Copying source files to build |ocation for CM project"/>
<attai nGoal name="refresh-build-dir" />

<l-- Generate and conpile -->
<attai nGoal nanme="cmGenerate" />
<attainGoal nane="jar:jar" />
<copy todir="${build.dir}/repository/cmjars" >
<fileset dir="${build.dir}/target">
<i nclude name="*.jar"/>
</fil eset>
</ copy>

<I--Copy files for appserver refresh -->
<attai nGoal nane="save-files" />
</ goal >

<goal name="refresh-build-dir">
<echo nessage="Refreshing build directory for project CM />
<echo nessage="Source root directory is ${java.source.dir}" />

<delete dir="${build.dir}/source" />
<delete dir="${build.dir}/target" />
<I-- Copy over the "java" directories -->
<copy todir="${build.dir}/source/java" >
<fileset dir="$%${java.source.dir}" />
</ copy>
<I-- Copy over the "test" directories -->
<copy todir="${build.dir}/source/test" failonerror="fal se" >
<fileset dir="%${java.source.dir}/test" />
</ copy>
<I'-- Copy over the properties -->
<copy todir="%{build.dir}/properties"
file="${web.root.dir}/WEB-1NF cl asses/ hi bernate. properties"
overwite="true" failonerror="false" />
<copy todir="${build.dir}/properties"
file="%{web.root.dir}/WEB-|INF/cl asses/| og4j.properties" overwite="true"
failonerror="fal se" />
<copy todir="%{build.dir}/properties"
file="${web.root.dir}/WEB-1NF/ cl asses/spl.properties" overwite="true"
failonerror="fal se" />
<!-- Copy over the Test properties -->
<!-- Copy over the Test properties -->
<copy todir="%${build.dir}/ TestProperties"
file="%{java.source.dir}/test/properties/hibernate. properties"
overwite="true" failonerror="false" />
<copy todir="${build.dir}/ TestProperties"
file="9%{java.source.dir}/test/properties/|og4j.properties"
overwite="true" failonerror="false" />
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<copy todir="${build.dir}/ TestProperties"
file="%{java.source.dir}/test/properties/spl.properties"
overwite="true" failonerror="false" />
<!-- Refresh the Cobol Runtime files -->
<delete dir="${build.dir}/runtine"/>
<copy todir="${build.dir}/runtinme" preservel astnodified="true" >

<fileset dir="${dev.root.dir}/runtinme ">
<i ncl ude nanme="cn¥.dl|"/>
<i ncl ude name="Cw.dl|"/>
</[fil eset>

</ copy>
</ goal >

<goal nane="cnCenerate">
<I-- Generate the classes -->
<property nane="generated.artifact.dir"
val ue="${build.dir}/source/java"/>
<echo nmessage="GCenerated artifact directory is ${generated.artifact.dir}" /

<j ava cl assname="com splwg.tool s. artifactgen. ArtifactGenerator" fork="true"
failonerror="true" maxmenory="512n">
<arg line="-appDirs ${generated.artifact.dir} -appJars ${build.dir}/
reposi tory/ cmdep/jars/spl-base-2.0.10.jar ${build.dir}/repository/cmdep/jars/
spl-ccb-2.0.5.jar" />
<cl asspat h>
<pat hel ement pat h="${buil d.dir}/properties" />
<fileset dir="${build.dir}/repository/cmdep/jars">
<i ncl ude name="*.jar"/>
</fil eset>
<fileset dir="${dev.root.dir}/SPLSDKCormon/t ool s">
<i nclude nane="*.jar"/>
</fil eset>
</ cl asspat h>
<sysproperty key="spl.tool s.artifact. manual . sourcedir"
val ue="${generated. artifact.dir}"/>
<sysproperty key="spl.tools.artifact.cobol.sourcedir"
val ue="${dev.root.dir}/cobol /source"/>
<sysproperty key="spl.tool s.artifact.generated. sourcedir"
val ue="${generated. artifact.dir}"/>
<sysproperty key="spl.tool s.|oaded. appli cations" val ue="base, cch, cm'/>
<sysproperty key="l og4j .| ogger.com splwyg" val ue="info"/>
<sysproperty key="log4j .| ogger.org. hibernate.cfg" val ue="warn"/>

<sysproperty key="l og4j .| ogger.org. hibernate.util" value="warn"/>

<sysproperty
key="1o0g4j .| ogger.com spl wg. tool s. artifactgen. LookupGenerator" val ue="warn"/>

<sysproperty
key="10g4j .| ogger.com spl wg. tool s. arti fact gen. sourceparser. JavaSour ceProcessor"
val ue="warn"/ >

</java>
</ goal >
<goal nanme="save-files">
<echo message="Del eti ng previous saved files..." />
<l-- Put a marker that files are in the process of being saved -->
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<I-- so the appserver refresh won't try to refresh -->
<copy file="${dev.root.dir}/etc/SPLVERSION. t xt" tofile="${build.dir}/
~saving files"/>
<del ete dir="${build.dir}/saved" />
<echo message="Saving files from successful build..." />
<l-- Copy over the root directory -->
<copy todir="${build.dir}/saved/root/cni>
<fileset dir="${web.root.dir}/cnt />
</ copy>
<copy todir="${build.dir}/saved/lib" >
<fileset dir="${build.dir}/repository/cmjars" />
</ copy>
<l-- Copy over the dlls -->
<copy todir="${build.dir}/saved/ runti me" >
<fileset dir="${build.dir}/runtime">

<i ncl ude nanme="Cw.dl|l" />
<i ncl ude name="cnt.dl 1" />
</fil eset>
</ copy>
<delete file="${build.dir}/~saving files"/>
</ goal >

</ proj ect >
14. Create a properties file in the build directory called C:\sp\CCB_205_101\build\pr oj ect.properties with the following
contents:

# The top level directories
dev.root.dir=c:/spl/CCB 205 101

bui | d. di r=${dev.root.dir}/build

java. source. di r=${dev.root.dir}/javal/ source/ cm

web. root . di r=${dev. root. dir}/spl app/ applicati ons/root

## Properties used during the build process
maven. pnd. cpd. enabl e=t r ue

## JUnit testing properties
| og4j .1 ogger.com spl wg=i nfo
| og4j . | ogger. org. hi bernat e. cf g=warn
| og4j . 1 ogger.org. hi bernate. util=warn
| og4j . 1 ogger.com spl wg. base. cont ext . Appl i cati onCont ext | npl =war n
| og4j . 1 ogger. com spl wg. base. cont ext . Pi coConponent Cont ai ner =war n
maven. junit.sysproperties=spl.tool s.| oaded. applications |og4j.!|ogger.com splwy
| og4j .1 ogger.org. hi bernate.cfg | og4j.|ogger. org. hi bernate. uti
| og4j . |1 ogger.com spl wg. base. cont ext . Appl i cati onCont ext | npl
| 0og4j . |1 ogger. com spl wg. base. cont ext . Pi coConponent Cont ai ner
maven. junit.jvmargs=- Xms128m - Xnx512m - XX: MaxPer n5i ze=512m

# Define the set of applications to be | oaded
spl .t ool s. | oaded. appl i cati ons=base, ccb

## These "built-in" maven properties need to be here because the property
i nheritance of this type is broken in maven 1.0.1
## Should be fixed in 1.0.2 (hopefully).

##maven. repo. renot e. enabl ed = fal se

maven. si t e. depl oy. net hod =fs

maven. r epo. | ocal = ${build.dir}/repository
maven. junit.fork = true

maven. j ar.override = on

15. Create a script to start Tomcat for the build status website by creating afile called C:\BuildServer\project_web_site
\starttcat.bat with the following contents:
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16.

17.

18.
19.

REM This script calls the tontat startup script in tonctathone\bin.

set S| TE BASE=C. \ Bui | dServer\project _web_site

set JAVA HOVE=%S| TE_BASE% j 2sdk1.4.2_11

set JAVA OPTS=- Xn8384m - Xnx384m

set CATALI NA BASE=%Sl TE_BASE% t ontat Base

set CATALI NA HOVE=%SI TE BASE% t ontat Home\ j akarta-tontat-4. 1. 29

pushd %CATALI NA HOVE% bi n
call startup. bat

popd
: endof bat

Create a script to stop Tomcat for the build status website by creating afile called C:\BuildServer\project_web_site
\stoptcat.bat with the following contents:

@REM This script calls the tonctat shutdown script in tontathone\bin.

set S| TE BASE=C. \ Bui | dServer\project _web_site

set JAVA HOVE=%S| TE_BASE% j 2sdk1.4.2_11

set JAVA OPTS=- Xn8384m - Xnx384m

set CATALI NA BASE=%S| TE_BASE% t ontat Base

set CATALI NA HOVE=%SI TE BASE% t ontat Hone\ j akarta-tontat-4. 1. 29

if not exist %l TE BASE% t ontat Hone\ j akarta-tontat-4.1.29\bin echo Unable to
find directory %5l TE BASE% t ontat Hone\ j akart a-tontat-4. 1. 29\ bi n. &pause&&got o
endof bat

pushd %Sl TE_ BASE% t ontat Hone\ j akart a-tontat-4. 1. 29\ bi n

call shut down. bat

popd
: endof bat

Create a Perforce client spec named CMClientSpec for this example. The Root should be c:\spl and has the following
view defined:

/1 SDK/ 2. 0. 10/ AppSvrs/ CCB 205 101/... //CMJ i ent Spec/ CCB_205 101/...
Start the build status website by executing the file C:\BuildServer\project_web_site\starttcat.bat

Start CruiseControl by executing the file C:\BuildServer\ cruisecontrol-2.5\cmCruiseControl.bat. Once it completes,
the console should state that is waiting for the next time to build:
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o -|o] x|
BUILD SUCCESSFUL

Total time: 11 minutes 37 seconds
Finizhed at: Fri Sep 29 12:41:38 PDT 268686

[cc1S5ep—29 12:41:32 jectController— cmbuild Controller: build result event: buil
d zuccessful

[cc15ep—29 12:41:32 Project — Project cmbuild: merging accumulated log fi
les

[ccl1S8ep—29 12:41:32 jectController— cmbuild Controller: build progress event: me
rging accumulated log files

[cc15ep—29 12:41:32 MergeLogger — ciwapl~CCB_2085%_181~buildscm~target~test—repon
1tz does not exist. Skipping ...

[cc15ep—29 12:41:33 Project — Project cmbuild: build successful
[cc1S5ep—29 12:41:33 Project Project cmbuild: publishing build results
[cc15ep—29 12:41:33 Jectﬂuntruller— cmbuild Controller: build progress event: pu
blishing build results

[cc15ep—29 Project — Project cmbuild: idle

[cc15ep—29 41 :35 jectController— cmbuild Controller: build progress event: id
le

[cc15ep—29 41 :35% Project — Project cmbuild: next build in 4 minutes
[cc15ep—29 12:41:35 Project — Project cmbuild: waiting for next time to h
uild

[cc15ep—29 12:41:35 jectController— cmbuild Controller: build progress event: wa
iting for next time to bhuild

20. Once the build finishes in the CruiseControl console, view the build status by opening aweb browser to http://
localhost: 20230. The following status page should be displayed:
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http://localhost:20230
http://localhost:20230

‘A CruiseControl at sf-vimw410XP101 - Microsoft Internet Explorer
Fle Edit “ew Favorites Took Help

[;;B-:-:k - Q * _K:'i ;", . P Favorkes 5

] ili[http:,l',l’b:calhust:2D23D!lndes{.]';1:'

CruiseControl at sf-vmw410XP101 /92906 12:41 PM]

Project Stams fsirece) Last failwe Last suecessful Label
crnbuld  waiting (12:41 Pl 1229 PM budd 1 | Build

2] & Local intranet

21. If successful, the resulting cm jar file can be found at c:\sp\CCB_205_101\build\tar get\cm-SNAPSHOT .jar.

Application Server Refresh

Application Server Refresh Scripts

The following scripts must be created for Application Server Refresh, substitute Name/Version(xxx) according to the
requirement. The scripts copies the build files from the build server to the shared app server.

setupEnv2xx.cmd

» Create afile caled setupEnv2xx.cmd in //C1CM/2.x.0/V 2xx_CCB_CM_WIN_TC_ORA/SPL SDK Common with the
following contents:

set JAVA HOVE=C:\j dk\jdk1l.5.0_10
set ORACLE HOVE=C:\oracl e\ oracl e10203
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set CATALI NA_HOVE=C: \tonctat \ apache-tontat-5. 5. 20

set COBDI R=C.\ Program Fil es\M cro Focus\ Net Express 5.0\Base
set C3PO_JAR DI R=C:\ c3p0\ c3p00904\1ib

set HI BERNATE_JAR DI R=C: \ hi ber nat e\ hi b313

setAppserverEnv.bat

» Create afilecalled setAppserverEnv.bat in //CICM/2.x.x/V2xx_CCB_CM_WIN_TC_ORA/bin with the following
contents:

SET MOD=V2xx_CM DEMD DEV_W N_TC_ORA

SET BUI LDSERVER _MAP=U: \ %V0D%

SET DEVDI R=C: \ spl cm %vi0D%

SET Bl NDI R=%DEVDI R% bi n

SET SPLAPPDI R=%DEVDI R% spl app\ appl i cati ons

SET ANT_HOME=C: \ spl cnm V2xx_CM DEMO DEV_W N_TC ORA\ pr oduct\ apache-ant-1.6. 3
SET TOMCAT_VER=5. 5. 20

SET TOMCAT_PORT=7300

SET DEBUG PORT=7301

SET ENV_TI TLE= Sanity Check for 9%vOD% %OB_TYPEY% % OMCAT_PORT%
SET PATH=%DEVDI R% r unt i ne; %°ATHY%

set ONLI NEBI LLI NI =%DEVDI RMA ect\billdirfile.ini
set ONLI NEDOCI NI =%DEVDI R% et c\ docldirfile.ini

AppServerRefresh.bat

» Create afile called AppServerRefresh.bat in //C1CM/2.x.x/V2xx_CCB_CM_WIN_TC_ORA/bin with the following
contents:
@cho off

rem Setup the Environment Variable for AppServer
rem call set Appserver Env. bat

rem Setup the Environment Variables for V2xx_CM DEMO DEV.WN TC ORA
remcd /d YOEVDI R% SPLSDKCommon

rem call setupEnv2xx.cnd

rem Execute spl environ

remcd /d %8Bl NDI R%

remcnd /k "call splenviron.cnd -e V2xx_CM DEMO DEV._W N TC ORA"

i f not exist %BU LDSERVER MAP% got o nmap_error

if not exist %SPLAPPDI R% goto app_error

cd /d YSPLAPPDI R%
cal | %ANT_HOVE% bi n\ ant . bat -1 %BPLAPPDI R% | og. t xt

goto end

:map_error
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echo Error: Could not find build server path %B8U LDSERVER NAP%
goto end

:app_error
echo Error: App server path %SPLAPPDI R% not found
goto end

:end

build.xml

» Create afile caled build.xml in //C1CM/2.x.x/V2xx_CCB_CM_WIN_TC_ORA/ splapp/applications with the following
contents:

<?xm version="1.0" encodi ng="UTF-8" ?>
<proj ect name="Appserver Refresh" default="refreshAppserver" basedir=".">

<property nane="spl.tcat.port" val ue="7300"/>
<property nane="spl.tcat.version" val ue="tontat Base-5.5. 20"/ >

<property nane="spl . buil d.saved. dir" |ocation="U:/V2xx_CM DEMO DEV_W N TC ORA/
bui | d/ saved"/ >

<property nane="spl.base.dir" |ocation="C./splcm V2xx_CM DEMO DEV_ W N TC ORA"/ >

<property name="spl.bin.dir" |ocation="%${spl.base.dir}/bin"/>

<property name="spl .splapp.dir" |ocation="${spl.base.dir}/splapp"/>

<property nanme="spl .spl app. applications.dir" |ocation="${spl.splapp.dir}/
applications/"/>

<property nanme="spl.root.dir" |ocation="${spl.spl app. applications.dir}/root"/>

<property nane="spl.runtine.dir" |ocation="%${spl.base.dir}/runtine"/>

<property nanme="spl.standal one.lib.dir" |ocation="${spl.splapp.dir}/standal one/
lib"/>

<property name="spl.root.web-inf.lib.dir" location="${spl.root.dir}/WEB-I|NF/
[ib"/>

<property nane="spl.xai.web-inf.lib.dir"
| ocati on="${spl.spl app. appl i cations. dir}/ XAl App/ VEB- | NF/ | i b"/ >

<t arget name="depl oyXAl " depends="depl oy" >
<echo nessage="Copyi ng CM appserver jar file to ${spl. xai.web-
inf.lib.dir}..."/>
<copy todir="${spl.xai.web-inf.lib.dir}">
<fileset dir="${spl.build.saved.dir}\lib">
<i ncl ude name="cnr.jar" />
</fileset>
</ copy>
</target>

<target name="starttontat" depends="depl oyXAl ">
<echo nessage="Starting Tontat..."/>
<property nane="host" val ue="1|ocal host"/>
<property nane="port" val ue="${spl.tcat.port}"/>
<property name="server.url" value="http://${host}: ${port}"/>
<exec dir="${spl.bin.dir}" executabl e="cnd. exe" spawn="true">
<arg line="/c spl.cnd start" />
</ exec>
<wai t f or maxwait="180" maxwai tunit="second"
ti meout property="server.is.unavail abl e">
<http url ="${server.url}"/>
</ wai t f or>
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<fail if="server.is.unavail able" nessage="Ant was unable to start the
server..."/>
<echo nessage="Fi ni shed App Server Refresh..."/>
</target>

<target name="depl oy" depends="CheckSavedDir">
<t st anp>
<format property="TODAY" pattern="MJV dd/yy HH nmi'/>
</tstanmp>
<echo nessage="Starting refresh on ${TODAY}"/>
<fail unless="saved.dir.exist" nmessage="No saved directory exist. Not

refreshing..."/>
<fail if="saving.files.in.progress" nmessage="Build server save files in
progress. Not refreshing..."/>
<echo nessage="Shutting dowmn MPL..."/>

<exec dir="${spl.splapp.dir}/npl" executabl e="cnd. exe" spawn="true">
<arg line="/c stopMPL.cnd" />

</ exec>

<echo nessage="Witing 30 seconds while MPL shutsdown..."/>
<sl eep seconds="30"/>

<echo nessage="Shutting down Tontat..."/>

<exec dir="${spl.bin.dir}" executabl e="cnd. exe" spawn="true">
<arg line="/c spl.cnd stop" />

</ exec>

<echo nessage="Wiiting 120 seconds whil e Tontat shutsdown..."/>
<sl eep seconds="120"/>

<echo nessage="Refreshi ng appserver ..."/>

<echo nessage="Del eti ng CM appserver root directory ${spl.root.dir}\cn'/>
<del ete dir="${spl.root.dir}\cni/>

<echo nessage="Del eti ng CM appserver root directory ${spl.root.dir}\cl\cni/
<delete dir="${spl.root.dir}\cl\cnl/>

<echo nessage="Del eting CM appserver dlls in ${spl.runtine.dir}"/>
<del et e>
<fileset dir="${spl.runtinme.dir}">
<i ncl ude name="cn¥.dlI|"/>
<i nclude name="CwMr.dlI"/>
</[fileset>
</ del et e>

<echo nessage="Del eting CM appserver jars in ${spl.standalone.lib.dir}"/>
<del et e>

<fileset dir="${spl.standalone.lib.dir}">

<i ncl ude name="cnt.jar"/>

</fileset>
</ del et e>

<echo nessage="Del eting CM appserver jars in ${spl.root.web-inf.lib.dir}"/>
<del et e>

<fileset dir="${spl.root.web-inf.lib.dir}">

<i ncl ude name="cnt.jar"/>

</fil eset>
</ del et e>

<echo nessage="Del eting CM appserver jars in ${spl.xai.web-inf.lib.dir}"/>
<del et e>
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<fileset dir="${spl.xai.web-inf.lib.dir}">
<i ncl ude nanme="cnt.jar"/>
</fil eset>

</ del et e>

<echo nessage="Create the build saved directory if it doesn't exist
${spl.build. saved.dir}\root\cm.."/>
<nkdir dir="${spl.build.saved.dir}\root\cni/>

<echo nessage="Copyi ng CM appserver files to ${spl.root.dir}..."/>
<copy todir="${spl.root.dir}\cni>

<fileset dir="${spl.build.saved.dir}\root\cm' />
</ copy>

<echo nessage="Copyi ng CM appserver dlls to ${spl.runtinme.dir}"/>
<copy todir="${spl.runtine.dir}">
<fileset dir="${spl.build.saved.dir}\runtinme">

<i ncl ude name="Cv.dlI" />
<i ncl ude name="cnr.dl 1" />
</[fileset>
</ copy>
<echo nessage="Copyi ng CM appserver jar file to
${spl . standal one.lib.dir}..."/>

<copy todir="${spl.standal one.lib.dir}">
<fileset dir="${spl.build. saved.dir}\lib">
<i ncl ude name="cnt.jar" />
</fil eset>
</ copy>
<echo nessage="Copyi ng CM appserver jar file to ${spl.root.web-
inf.lib.dir}..."/>
<copy todir="${spl.root.web-inf.lib.dir}">
<fileset dir="${spl.build. saved.dir}\lib">
<i nclude name="cnr.jar" />
</fileset>
</ copy>

</target>

<target name="refreshAppserver" depends="starttontat"/>

<t arget name="CheckSavedDir">
<echo nessage="Checking if saved directory exist..."/>
<condi tion property="saved.dir.exist">
<available file="${spl.build. saved.dir}" type="dir"/>
</ condi tion>
<echo nessage="Checking if build server is in the process of saving files..."/>
<condition property="saving.files.in.progress">
<available file="${spl.build.root.dir}\~saving files" type="file"/>
</ condition>
</target>

</ proj ect>
Application Server Refresh Procedure

» Sharethe Appserver installation root directory in the Build Server and give full access.
» From the Application Server, Map the root directory of the Build Server's appserver installation.
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¢ InaCommand prompt, execute setupEnv2xx.cmd in C: \ spl cm V2xx_CM DEMO DEV_W N _TC_ORA
\ SPLSDKConmon.

» Execute setAppServerRefresh.bat in C. \ spl cm V2xx_CM DEMO DEV_W N_TC _ORA\ bi n

» Inthe command prompt, execute spl environ -e V2xx_CM DEMO DEV_W N TC ORA.

» Execute AppServerRefresh.bat in C: \ spl cml V2xx_CM DEMO DEV_W N_TC_ORA\ bi n.

»  Windows Scheduler can be used to schedul e the app server refresh on adaily (or other interval) basis.

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 changesin your (or someone else's code) don't
unexpectedly break your code.

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

Note: Thisdocument assumes that you use Eclipse. However you can choose to use different IDE but then you have
to find 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 classin Package Explorer
Run -> JUnit Test

All the tests for an application can be run from Eclipse by running thecom spl wg. Al | Test s classin the "test"
directory asa JUnit test.

Standard test cases

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

Testing Searches

Thereis aconvenient 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:

 String getServiceNane() - thismethod specifies the service name, eg CILCACCS, for the search

e List getSearchTrial s() -thismethod should return alist of Sear chTri al s

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

» Some expected rows, in the order expected

In order to properly test searches, the expected results is 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 of 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 that a certain row is definitely NOT found in the search resullt.
This can be accomplished by adding a prohibitedRow, in the same manner as expected rows are added to the trial.
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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 resultsin afailure. What will not result in atest failureisif 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 all of 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,
aternate?, ...) is executed at least once.

Here is asample search test class:

package com spl wg. base. domai n. bat ch. bat chContr ol ;

i mport com spl wg. base.
i mport com spl wy. base.
i mport com spl wy. base.
i mport com spl wg. base.

api . | ookup. Sear chTypeLookup;
api . testers. Sear chTest Case;
api . testers. SearchTest Resul t ;
api . testers. SearchTri al ;

i mport java.util.ArraylList;

i mport java.util.List;

/**

* @ut hor bosorio

* @ersion $Revision:

*/

#2 $

public class BatchControl SearchServi ce_Test
ext ends SearchTest Case ({

[/~ Methods ------

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

}

/**

* @ee com spl wg.

*/

base. api . test ers. SearchTest Case#get SearchTri al s()

protected List getSearchTrials() {
List Iist = new ArrayList();

/1 Search using Main Criteria
SearchTrial trial = new SearchTrial ("Min search");

trial.setSearchType(SearchTypeLookup. constants. MAIN);

trial.addl nput (Bat chCont r ol Sear chSer vi ce. | NPUT_MAI N. BATCH_CD,
"ADM ) ;

SearchTest Result expectedResult = trial.newExpect edResult();

expect edResul t . put (Bat chCont r ol Sear chSer vi ce. RESULT. BATCH_CD,
"ADM')

list.add(trial);

/1l Search using Alternate Criteria

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

trial.addl nput (Bat chCont rol Sear chServi ce. | NPUT_ALT. DESCR,
"AcCount D');

expectedResult = trial.newkxpectedResult();

expect edResul t . put (Bat chCont r ol Sear chSer vi ce. RESULT. BATCH_CD,
"ADM) ;
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expect edResul t. put (Bat chCont r ol Sear chSer vi ce. RESULT. DESCR,
"Account debt nonitor");
list.add(trial);

return |ist;

}

Testing Maintenance Classes

Thereis aconvenient test superclass for entity page maintenance,
com spl wy. base. api . testers. EntityPageServi ceTest Case. Thistest 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 doesn't support add and delete, e.g. it's read and change only, then implement this method:

prot ect ed bool ean i sReadAndChangeOnl y() {
return true;
}

The test framework will only exercise the read action.
Y our maintenance test class must provide the name of the service being tested, eg:

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

Testing Add on Maintenance Class

First, in order to test an add, we need the datato add. Thisis provided in the method pr ot ect ed PageBody
get NewEnti ty() .Hereisan example:

prot ect ed PageBody get NewtEntity() ({
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. newtenlist
(Mai nt enance. STRUCTURE. | i st _BCP. nan®e) ;

Li st Body |istBody = itenlList.newLi stBody();

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 ued (10));
i st Body. put ( Mai nt enance. STRUCTURE. | i st _BCP. BATCH_PARM _NANE,
"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, " Paraneter 1");
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| i st Body. pr epar eToAdd() ;

return body;

(This may look like an awful lot of typing, but any IDE like e.g. Eclipse that offers code-completion will make this kind of
code entry very quick).

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 pr ot ect ed PageBody get NewReadEntity(PageBody ori ginal).
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:

prot ect ed PageHeader get ReadHeader () ({
PageHeader header = new PageHeader ();
header . put ( Mai nt enance. HEADER BATCH_CD, "ZZTEST2");
return header;

Testing Change on Maintenance Class

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

prot ect ed PageBody changedPageBody(PageBody ori gi nal)

Hereisan example:

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

Itenmlist |list = original.getList("BCP");

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

par am put ( Mai nt enance. STRUCTURE. | i st _BCP. DESCR50,
"Changed paraneter 1");

par am pr epar eToChange() ;

return original;

A read is performed after the above changes are sent, and the results are compared.
Testing Delete on Maintenance Class
Finaly, adeleteisissued 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 defaultVal ue) :

Oracle Utilities Application Framework Software Development Kit Developer's Guide ¢ 49



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

/1 TODO popul ate inputs for default

/Il e.g.

i nput . put ( Mai nt enance. STRUCTURE. FK, "FK CODE");

PageBody out put = execut eDefaul t (i nput, Maintenance. DEFAULTS. CHG) ;

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

Here is an example to test the default on afield under alist.

public void testDefaultAl ogrithn() {
PageBody i nput = new PageBody();

Itenmlist itenlist = input.new tenlist
(Mai nt enance. STRUCTURE. | i st _MRRA. nane) ;

Li st Body |istBody = itenList.newli stBody();

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

PageBody out put = execut eDefaul t (i nput, Maintenance. DEFAULTS. AAD) ;
Itenli st outlList = output.getList
(Mai nt enance. STRUCTURE. | i st _MRRA. nane) ;
Li st Body body = (ListBody) outList.getList().get(0);
assert Equal s(body. get ( Mai nt enance. STRUCTURE. | i st _MRRA. VRRA 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 Entity Page Maintenance Classes

There is aconvenient test superclass for entity page maintenance,
com spl wg. base. api . testers. EntityLi st PageTest 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).

The maintenance test class must provide the name of the service being tested, eg:
protected String getServiceNanme() ({
return "Cl LTBTCP";
}

Testing Add on Entity Page Maintenance Class

First, in order to test an add, we need the datato add. Thisis provided in the method pr ot ect ed voi d
popul at eRowrFor Add( Li st Body row) . Hereisan example:

protected voi d popul at eRowFor Add( Li st Body row) ({
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row. put (" DESCR50", "description");
row. put ("XAl _IN.SVC ID', "$");

We also need to know the ID field, and an example ID, eg

protected String get Mai nHeader Fi el d() {
return "NT_DWN TYPE_CD';
}

protected Stringld getTestld() {
return new Notificati onDownl oadType_|d("FQO');
}

Testing Change on Entity Page Maintenance Class

Also, achangeis attempted, using the same keyed row given by the testld method above.

protected void popul at eChangedRow Li st Body row) {
row. put (" DESCR50", "changed description");
row. put ("XAl _IN_SVC ID", "#");

The Comparisons

After the adds and changes above (also a delete is done), the state of the row is compared against the new row. By defaullt,
the framework implementations should work fine, and you don't need to do anything. However, in the rare case, you may
need to override the following methods:

protected voi d conpareAddedRow Li st Body ori gi nal Li st Body,
Li st Body newli st Body)

protected voi d 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 aso 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 defaultVal ue) :

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

/1 TODO popul ate inputs for default

/'l e.g.

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

PageBody out put = executeDefault(input, "CHG');

// TODO conpare the outputs
/1l e.qg.
assert Equal s("FK Description", output.get("FK DESCR"));
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Another example for testing the default on the field which in on the list.

public void testDefaultAlogrithn() {
Itenmlist itenList = new Itenlist();
i tenList.set Name(" MRRA") ;
List list = new ArrayList();
itenmlist.setList(list);
Li st Body |istBody = new Li st Body();
l'i st Body. put ("MRR_ACTN_ALG CD', "MRRCRESVCCC');
list.add(listBody);

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

PageBody out put = executeDefaul t(input, "AAD");
Itenli st outlist = output.getList("MRA");
Li st outputList = outList.getList();
Li st Body body = (ListBody) outlList.getList().get(0);
assert Equal s(body. get (" MRRA_DESCR") ,

"Create Service Custonmer Contact");

Theinput 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, atest 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 AbstractEntityTest Case {

private static Logger |ogger = LoggerFactory. getlLogger(CharacteristicType_
Test . cl ass);

/**

* @Bee
com spl wg. base. api . testers. Abstract EntityTest Case#get ChangeHand| er d ass()
*/
protected Cl ass get ChangeHandl er d ass() {
return CharacteristicType_CHandl er. cl ass;
}

ThisisaJUnit test case. Let's run it. From within Eclipse, right-click on the test class from within the Package Explorer.
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The following image shows the resulting output from JUnit:

Oracle Utilities Application Framework Software Development Kit Developer's Guide ¢ 53



¢ dwwa - Cheractenistic Type Test java - Eclipse Plations e (=]

Fla Bdt Souce Relacdor MHnvigsts Seach Prett Run Window Heb

o . AR~ A OEE | ™ B | flaeen TPedorcs [ Pisscrco
Fackage Explonsr | Herardhy Fm&m\:lm_ X "-;'_ oH = 58
Fnished after 0381 seconds

|| Rans: 10 o frears: O Fudheress | |

T o Teat

= Typs Lookn. & Precelrad Value the the adeas Ves l.. R B ol Bl

10 000100 0T e

ar._.-':"':v-t ok Tonst Fmseit 51 peotenct Test Raey @ farvac 106

Aswe see, the tests failed and told us that none of our three validation rules where validated. Thisis, of course true, but
some explanation is necessary. When we run entity test cases, the framework 1ooks up the change handler class being tested
and collects al of itsrules. Then it executes al the testsin the test class (basically every method starting with "test*"). At
the end of each test, it looks to seeif the last rule violated was one of the rules we are testing. At the end of all the tests,

if there are «till validation rules that weren't violated, the framework complains. At a minimum, the goal from this point
isto 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 compromize the state of the entity.

Let's start fixing our tests with the third rule above the "Foreign Key Reference is required for FK Characteristic Values'
rule. With alittle head-scratching we determine that thisis 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 RequireRul e...soneFactoryMethod. .. (

"CharacteristicType: Foreign Key Reference is required for FK
Characteristic Values",

"If the Characteristic Type Lookup is 'Foreign Key Value' then the
Forei gn 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 gnKeyRef erencesRequi redFor FkChar Val ueRul e */
public void test FKRef erencesOnl yFor FKChar acteri stics() {
/1 create a new characteristic type
CharacteristicType char Type = creat eNewTest Obj ect ();
CharacteristicType DTO char TypeDTO = char Type. get DTQ() ;

/1l set the characteristic value to null for sone other type

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

char TypeDTO set Char acteri sti cType
(CharacteristicTypeLookup. PREDEFI NEDVALUE) ;

/1 this should be OK
char Type. set DTQ( char TypeDTO) ;

// Now make it a FK characteristic. This should violated the rule
char TypeDTQO set Char acteri sti cType
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(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 viol at ed.
VerifyViol at edRul e
(CharacteristicType_CHandl er.
f or ei gnKeyRef er encesRequi r edFor FkChar Val ueRul e() ) ;

Note: Important note: Both avalid test AND an invalid test were added to the above method.
Finally, when the test is rerun, we have one less validation rule needing to be violated.
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Iterate Until Done

Test handleChange / handleAdd / etc code

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

Handl eRegi st er edChange
(Busi nessEntity changedBusi nessEntity,
Regi st er edChangeDet ai | changeDet ai | )
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handl eAdd( Busi nessEntity newBusi nessEntity)

handl eChange(Busi nessEntity changedEntity, DataTransferbject ol dDTO

It isstill 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, thereis 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 atest.
» Searches must test each search type once.
» "Page" services must test their complete cycle that are available.

e Queries must test read

» Maintenances must test add/change/read/del ete
» Every maintenance extension must have atest class
» Every algorithm implementation must have a test

Note: Currently, the above "must have" tests may still not completely cover al the cases. For example, one search
type may have several inputs, which trigger different code or queriesto be executed. Thetesting FW asis can not know
this, so only requires asingle test case for that search type. However, it is strongly recommended that each specialized
case possible be modeled with atest case, in order to achieve complete code coverage.

Note: Inaddition, there is adesire 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 maintenances and entity change handlers, there is the possibility of issuing awarning. This code should be tested
just as well as any other entity validation or default action.

Maintenances

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, "ClI _AFH");

/1l test the default and expect to get a warning
try {
execut eDef aul t (i nput, "ZH");
fail ("Shoul d have a warni ng");
} catch (Applicati onWarning e) {
ver i f yWar ni ngCont ai ns( e,
MessageReposi t ory. del et eZonePar anet er sWar ni ng() ) ;

}
di sabl eWar ni ngs() ;

/1l test the default and do not expect to get a warning or error
PageBody out put = executeDefaul t(input, "ZH');
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assert Equal s(Bool ean. TRUE, out put.get (" DELETE _SW));

Note: By default, warnings are enabled, thus nothing special need be done. But you should put the normal try/catch
block around the default execution, and catch an application warning. Once inside the catch block, you should verify
that the warning(s) is/are valid expected ones. (This comparison is only done via the message category and message
number. Thus, if there are parameters to the message construction, it matters not their values, since it may be difficult
to get the values.) Then, you should retry the default with warnings disabled, and ensure that you get the behavior
otherwise expected.

Entity tests

There was no current use of warningsin entity teststhat | could easily "improve", so for now | use aslightly contrived
example. (Thisis dightly contrived, because Installation is a specia record, and the change below is not actually allowed in
the application do to some records on the Adjustment Type table, and a valdiation on Installation.)

public void testChangeBil |l Segnent Freeze() ({

Installation installation = getValidTest Object();
Installation_ DTO instDto = (Installation_DTO installation.getDIQ);

i nstDt o. setBi |l | Segnent FreezeOpt i on
(Bi | | Segnent FreezeOpt i onLookup. FREEZE_AT_WLL);
installation.setDTQ(i nstDto);

i nst Dt 0. set Bi | | Segnent FreezeOpt i on

(Bi | | Segnent FreezeOpt i onLookup. FREEZE_AT_BI LL_COVPLETI ON) ;
installation.setDTQ(i nstDto);
ver i f yWar ni ngsCont ai n

(MessageReposi t ory. changeBi | | Segnent Fr eezeWar ni ng() ) ;

Again, by default warnings are enabled, so nothing need be stated at the outset. Additionally, the conversion of warnings to
an exception occurs at alater 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.

Technical Background
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Logical Architecture
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Logical Architecture of the SPL System

Information is presented in aweb browser (Internet Explorer 6.0) using HTML and JavaScript (not Java, e.g. no applets).
The browser communicates with aWeb Application Server viaHTTP. The Web Application Server is divided into severa
logical tiers: presentation services, business logic, and data access. Inbound HT TP requests are handled by Java Servletsin
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 drop-downs, language-specific messages/labels, etc.) are cached in the presentation layer of the Web Application
Server. The presentation layer makes use of XSL/T technology to create HTML for the browser.

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

use server-side X SL/T technology to render the final HTML directly on the server. The HTML for gridsin the browser is
created using client-side MSXML XSL/T transforms.

Thiskind of architecture has been described by the term "AJAX", meaning Asynchronous Javascript and XML.
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Key Advantages

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.

In principle, any compliant Java 2 Enterprise Edition container can host the application.

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 |oad-balancing architecture.

SPL Services

The SPL system makes heavy use of "services', which are data access and update services ultimately implemented in Java,
accessing Oracle or DB/2. Each service invocation represents a distinct database transaction.

There are three kinds of services. Page, List, and Search.

A Page service defines all the data needed to display data on a single tab menu (e.g. across al child tab pages). The data
structureislogicaly atree, with aroot object containing attributes as field/value pairs, and recursively containing lists of
similarly structured objects. The typical maximum nesting depth is 4 levels of contained lists. Page service names end with
the letter "P", e.g. CILCACCP. Page services may be called in five primary "modes': Read, Change, Add, Copy, Delete,
and Default.

List services define alist of objects, possibly containing nested lists. In addition to being accessible independently for list-
oriented data, they can be used to flesh out lists contained in page services where more data is available than can fit in the
(fixed-size) buffer. List services do not support database updates.

Search services are used to support ad-hoc user searches for data. The results are structurally similar to List services. The
input is a set of criteriaand a search mode, with values"MN", "AL", "A2", A3", etc.

Service requests can return anormal result, or create an error or warning. A warning displays a message with alist of
warning lines, and offers the choice of proceeding (which triggers the same call with aflag set to suppress warnings), or
cancel. Errors create descriptive messages. Search and List services can only create errors, not warnings, while all Page
services except Copy can create warnings and errors.

SPL Service XML Metainfo Files

The SPL system represents the structure of a service using an XML document (loosely akin to an XML schema). Every
service is defined with asingle XML document, which is generated based on the Java class information.

Service XML documents are created by using annotation-based metainformation combined with system metadata (stored in
the database).

Example using Page Service
The following excerpt of the CIPBSTMP.xml file will motivate the discussion.

<?xm version="1.0"?>
<l-- Service ClPBSTM -->

<page servi ce="Cl LBSTMP" >
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The root element of the document has the tag "page"” to reflect that thisis a page service, and describes the service name as
an attribute.

<pageHeader >
<string nane="STM ID"' size="12"/>
</ pageHeader >

The <page> element contains exactly one <pageHeader> and one <pageBody>. The <pageHeader> contains any number of
"singleton” fields. Thisoneisastring field named "STM_ID" in the browser, and with the same name in the original Java
source. Thefield contains up to 12 characters (thisisthe "business rul€" length, not physical storage).

Other types of singleton fields include <biglnteger>, <bigDecimal>, <money>, <date>, <time>, <dateTime>, and
<boolean>.

The number-related fields (<biglnteger>, <bigDecimal>, and <money>) have a"precision” attribute, which describes the
maximum number of digits that can be represented. Further, <bigDecimal> and <money> include the "scale" attribute,
describing the number of decimal digits appearing after the decimal point. Thus, an element like this <bigDecimal
precision="4" scale="2"/> can represent numbers in the range +/-99.99.

Continuing with the page service example, we have this section:

<pageBody>
<row acti onFl ag="ROW ACTI ON_FLG' >
<string nanme="BATCH CD"
size="8"/>
<bi gl nt eger nane="BATCH NBR'
preci si on="10"/>

The <pageBody> element contains <row> elements, singleton fields, and <list> elements, in any order. Here we have
another <string> field, aswell as a <biglnteger> (an integer value with no decimal fraction), this one holding (up to) 10
digits. This means numbers in the range +/-9,999,999,999 can be represented.

The <row> element reflect the java entity (row). In terms of the infoset and browser the fields in the <row> element are
effectively merged into the containing <pageBody>, along with fields from any sibling <row> elements.

The "actionFlag" attribute names the field that contains a flag that determines the server action that should occur against the
row.

<string nanme="STM CNST_I D'
size="10"/>

<dat e nane="STM DT" />

<string nanme="STM | D"
size="12"

i sSPK="true"/>
<string name="STM STAT FLG'
size="2"/>
<bi gl nt eger nane="VERSI ON'

preci sion="5"/>
</ row>

The"isPK" attribute marks fields that are part of the logical prime key of the "main" object/table for this page service.
We then see a<list> element:

<list name="STM DTL" size="30" service="ClILBSTDL" user CGet More="fal se">

The <list> element describes an elaborately structured array of objects. The element contains exactly one <listHeader>
and <listBody>. Every list within a service buffer has a unique name attribute. The number of possible list body objectsis
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given by the "size" attribute. In the event alist service exists independently for the lit, it is named by the "service" attribute.
Finally the "userGetMore" attribute switches the system into one of two modes:

userGetMore="false" means the system does not require the consent of the user in order to fetch more elements, in the event
that the physical list buffer isfilled to capacity with more elements available in the database. The system will autonomously
call the corresponding list service (if it exists) in order to fetch the missing elements. In this way clients making one logical
page service call may result in one physical page and severa list service invocations.

userGetM ore="true" means the system requires the affirmative consent of the user (e.g. viaa"get more" button in the
browser) to continue fetching available data. The list buffer is truncated.

<li st Header | astlndex="STM DTL_COLL_CNT"
actionFl ag="LI ST_ACTI ON_FLG'
nor eRows=" MORE_RO\N5_SW
al ert Row ndex="ALERT_ROW >
<string nanme="STM | D'
size="12"/>
<string nanme="LAST_STM DTL_| D'
size="12"/>
</Ili st Header >

The <listHeader> element has a"lastindex" attribute giving the field name that holds the number of elements actually
returned, an "actionFlag" describing the operation to be performed on the list (e.g. change, delete), the "moreRows" attribute
naming the field that holds the boolean that indicates whether more data remains un-retrieved in the database for the

current list, and the "aertRowlndex" attribute, naming the field that holds an index into the list to describe the location of a
validation error, used to select the correct item in a browser when presenting the error to the user.

In addition, a<listHeader> can contain any number of singleton fields. These are typically keys describing how to access
thislist, and logical "cursor" fields describing how to continue fetching more items.

<l i st Body>
<row acti onFl ag="ROW ACTI ON FL&X" >
<bi gl nt eger nane="VERSI ON"
preci sion="5"/>
<string nane="STM DTL_I D"
size="12"
i SPK="true"/>
<string name="STM CNST _DTL_ | D"
size="10"/>
<string nanme="STM I D"
size="12"/>
</ r ow>
<string nane="STM CNST_DTL_DESCR"
si ze="50"/>
</li st Body>
</list>

This finishes the <list> element. Some more singleton elements appear before finishing the <pageBody> and <page>:

<string nane="STM CNST_DESCR'
si ze="50"/>
<bool ean nane="ACTI ON_GENERATE_SW />
</ pageBody>
</ page>
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Example Using Search Service

List service XML files essentialy contain a <list> element as the document root, and will not be described further. Search
service XML files are very similar to those for page services. Hereis an example illustrating the differences:

<?xm version="1.0"?>
<I-- XML Java/ Tuxedo mappi ng Cl PCACCS
Automati cal |y generated by nakeXM_.Map Sat Nov 10 09: 08: 30 2001
Sour ce copybooks: ClI CCACCS Cl CCACCH - ->
<sear ch nane="ACCT"
servi ce="Cl LCACCS"
si ze="300" >
<sear chHeader | ast| ndex="ACCT_COLL_CNT"
acti onFl ag="SRCH _ACTI ON_FLG'
sear chByFl ag="SEARCH BY FLG'>

The <search> element is the root of the document, and contains a <searchHeader> and <listBody>. The <search> element is
similar to the <list> element described above, and includes name, service, and size attributes. The <searchHeader> includes
the "lastIndex" attribute, which gives the name of the field holding the number of returned elements, "actionFlag" which
names the field containing the search action flag, and "searchByFlag" which names the field holding the search "mode".
The <searchHeader> further contains singleton fields describing search criteria. These are adorned with extra attributes
describing whether they are distinguished criteria that should always be populated from the search client (optional, defaults
to "false"), and a criteria group designation.

<string nanme="ACCT_ID'
si ze="10"
isCriteriaExtract="true"
criteriaG oup="M'"/>

<string nanme="ENTI TY_NAVE"
si ze="50"
criteriaG oup="AL"/>

</ sear chHeader >

The <listBody> was described previously, and describes the structure of the elements matching the search criteria. In
addition, the "isReturn” attribute describes fields that should be returned as the result data when a particular result row is
selected (optional, defaults to "false”).

<l i st Body>
<row acti onFl ag="ROW ACTI ON_FLG' >
<string nanme="ACCT I D'
si ze="10"
i SReturn="true"/>
<string nanme="ENTI TY_NAVE"
si ze="50"/>
<string nane="ACCT_REL_DESCR"
si ze="50"/>
<string nanme="NAME TYPE FLG'
size="4"/>
</ row>
</li st Body>
</ sear ch>
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Server Architecture Overview

The Java server islogically divided into several distinct layers, with different responsibilities. Form the point of view of a
request from the browser, there are a handful of general-purpose data-centric servlets that can handle any service requests.
These servlets handle HT TP requests and transform them into data objects and commands for further processing. Once

an appropriate service isidentified for handling arequest, its metainfo is used to build arich Java data structure from the
(string-based) browser data representation. This data, in turn, forms the input to a Java service class.

In our terminology, a page service is a self-contained piece of server functionality that principally acts upon a particular
"root" Java entity object (and table) and its child entities (tables). The framework automates the process of mapping datato
and from these entities by making use of the service XML metainfo. These Java objects are also known as domain objects.
These objects are made persistent via Hibernate, which offers the ssmpler HQL query language as an alternative to "raw"
SQL. In the simplest cases, no human-written imperative code need be written to implement a page service.

For updates, validation is handled via both automatic logic determined by database metadata, including application-level
referential integrity checking, and hand-coded validations implemented by change-handler classes.

For presentation-level requests (e.g. HTML constructs) the server uses XSL/T to create HTML from our Ul metadata
structure. Since Ul layouts are fairly static the web presentation layer uses caching to help optimize performance.

The development process is geared to keeping generated and human-maintained artifacts completely separate. For instance,
we generate superclasses that contain generated code that is e.g. required by Hibernate or the service framework, and
programmers will implement subclasses that implement methods for unusual or extra behavior.

The artifact generation is driven principally by parsing special markup in Java sources known as annotations, combined
with metadata held in the database (principally relating to tables, fields, and constraints). On a modern machine (eg. 3 GHz
P-4) artifact generation for the entire system takes only afew minutes.

Client Architecture Overview

Introduction

The SPL browser client uses many novel mechanismsin order to support the system design goals of high system
performance, including low latency and high throughput. The core design principleis that the system is stateless, meaning
only the browser client itself is aware of the session state, that is the application's context--what data is being viewed/
modified and all other information related to a user more typically associated with session state on the server. This
document discusses the important design points that implement a statel ess architecture.

Client Architecture Discussion

The web browser client communi cates with the Web Application Server viaHTTP, and receives two kinds of dynamic
content:

Views- HTML entities that describe how things ook
Model - Pure data in a convenient representation

The views are served as HTML that contain labels and HTML <SELECT> elements (drop-downs) that are localized to the
user's language. Since drop-downs are fairly static, the view objects are cached on the browser viathe HTTP 1.1 Cache-
Control directive in order to avoid repeatedly accessing the Web Application Server for the same content.

The web server creates HTML using XSL/T technology. The technique is as follows: the original metadata that defines
HTML documentsis copied from the database into XML files residing in the server. These files are shipped as part of a SPL
system deployment. At runtime the server converts these Ul metadata documentsinto HTML in two steps. First, the logical
structure is converted into a nearly-final HTML structure, lacking only language-specific information (labels and <sel ect>
lists), via X SL/T, using one of a handful of standard XSL/T template files. The result object is then transformed again, in
order to inject language-specfic elements, creating the final HTML.
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Asaspecial case, for performance reasons the HTML for grids (lists and search windows) is created using client-side XSL/
T (MSXML).

Datais provided via servlets, of which there are only afew. The datais represented as literal JavaScript, which happens to
be very convenient to handle by the browser (since it includes a native JavaScript parser). The model takes the form of a
"tree" of JavaScript object nodes and values, with a distinguished root node. The model is converted into an XML document
string when submitted to the server, using the HTTP POST method. Thisis convenient for the Web Application Server
because it is equipped with powerful Java-based XML parsers.

Hereisatable of servlets, and a brief description of each:

Servlet Name HTTP Method Usage

logininfo GET Provides useful global data at login, retained for life of
session, such as a map of all system URLs and a definition
of menu structures.

pageRead GET Returns a data model object given one or more key/value
pairs.
pageChange POST Accepts a data model representing modifications that should

take place against an existing database entity, returns
modified model.

pageAdd POST Accepts a data model representing a new entity that should
be inserted into the database, returns new model.

pageDefault POST Accepts a data model describing a triggered "default"
operation, returns a model object containing default values.

pageDelete POST Accepts a data model representing a database entity to be
deleted, returns nothing.

pageCopy POST Accepts a data model representing a model that should be
duplicated, returns the duplicate.

listRead GET Accepts key/value pairs describing a list of database entities,
returns said list.

Search GET Accepts key/value pairs containing search criteria, returns list
of objects satisfying said criteria.

StringSort POST Allows locale-sensitive sorting of strings. Used for sorting
strings in grids when user clicks on the column header.

It isimportant to remember that the servlets deal with "pure" model data, and have no visible representation. Since actual
business |ogic and database access resides in the app server, the servlets take the role of dispatchers and most servlets accept
a"service" parameter describing which app server back-end service to invoke.

The model datais combined with the view on the browser client whenever the model changes or the view needsto be
refreshed. Thisis done by a name-matching scheme where every HTML element that shows amodel value has a name that
"picks out" a corresponding value from the current model. All such HTML fields must include the string "data" in their
HTML class.

The simplest case is showing avalue from the "root" object, in which case the field name, aso referred to as the "JS name"
simply matches the model's attribute name.

There is more complexity in the case of lists. Every list in the model has a unique name, regardless of nesting depth, so aJS
name that combines the list name with the property name suffices to uniquely identify a section of the model.

There are two sub cases of displaying properties of lists. The first is where the desired index into the list is known (e.g.
grids). In this case, the JS name combines the list name, index, and property name as follows: <LIST_NAME>:POSITION
$ELEMENT_PROPERTY, e.g. ACCTS:35ACCT _ID. Note indexes are always 0-based in the browser (in accordance with
JavaScript arrays). This example refers to the fourth element of the ACCTS list, and retrievesthe ACCT_ID.

The other case is where the desired index isinferred as the "current” index (e.g. scrolls). Every list in the model keeps track
of its current position index, which is used when no external index is provided. Hence the JS name ACCTS$ACCT_ID
refersto the ACCT_ID property of the currently selected/visible element (presumably in a scroll) of the ACCTSist.

In the rare case that header fields should be displayed, they can be accessed using the JS name pattern LIST _
NAME#HEADER_PROPERTY.
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Generally, whenever avalueis changed in an HTML element or focusis moved after making a change, the system attempts
to "commit" the change back to the model. Thisinvolves severa steps:

Validating the input for syntax, possibly according to the current locale (e.g. dates)

Identifying the relevant model node to receive the change

Updating the node

Marking the node dirty

The last step isimportant because we wish to know whether the user has made any changes to the model.
Saving changes to the server generally involves the following steps:

Identifying the servlet to be invoked (e.g. pageChange vs. pageAdd) depending on whether the model represents a new or
aready persistent entity.

Converting the model tree into aliteral XML string representation.

Submitting the XML string to the Web Application Server viathe appropriate servlet using the POST method, including
a parameter describing the service. Thisis accomplished viathe Internet Explorer XMLHTTP ActiveX object, using a
synchronous calling mechanism.

The servlet, constituting a core piece of the Web Application Server "web presentation” layer, retrieves the service
parameter, obtains the XML -based metainfo describing the service, and converts the XML request string into a Java object
tree, ready to be passed to the "data service" layer.

The data service layer converts the Java object tree into a Jolt data buffer.

The relevant app service isinvoked passing in the data buffer.

The result buffer is converted into a Java object tree.

The Java object tree is converted into a literal JavaScript representation (as needed) and transmitted to the browser.
Thereturned data (literal JavaScript) is mapped into a new live JavaScript object model.

The user interface is refreshed with the new data.

The portal screens make use of XML and XSL/T technology to create HTML. The dashboard relies on a current application
"global context" to drive it. Each distinct zone within the portal is created by a Java object known as a zone handler.

The handler is responsible for acquiring data and rendering the displayed HTML. Handlers implement the interface
com.splwg.base.web.portal .| portal ZoneHandler. The usual handler is com.splwg.base.web.portal. XSLZoneHandler. This
handler requires two parameters, a page service and an XSL stylesheet. It executes the page service in read mode, converts
the resulting Java data structure into an XML document, and executes an XSL/T transform with the stylesheet to create the
final HTML. The portal framework takes care of common features such as zone expand/collapse. XML stylesheets are kept
in DefaultWebApp/WEB-INF/xdl, and the include.xdl file acts as a common library of XSL templates to provide standard
behavior.

User portal preferences are obtained by the server at login and stored on the browser as XML documents represented as
JavaScript strings. These preferences are sent to the web server when displaying a portal.

SPL Client API

Overview

The SPL system offers alarge number of useful JavaScript functions in the client (browser). These allow manipulation of
widgets, data, and triggering requests to the Web Application Server to view another page and/or object.

This document discusses functions that developers of user exit functions may wish to use.

Client API Discussion
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JavaScript Invocation Context

To use client-side JavaScript functions effectively you have to understand the way JavaScript partitions the client window
into independent object spaces (viaiframes), and the way common JavaScript framework code is made available to those
spaces.

While this may be old hat for experienced browser-side JavaScript programmers, it isimportant to remember that every
window or iframe contains an independent object space, with a separate space of global variables and objects. Adding,
modifying, or deleting objects (or classes) in one iframe has no effect on any objects in other iframes. However, itis
possible to refer to objects that "live" in adifferent iframe with variables in a different iframe. Thisis somewhat dangerous,
if the iframe that instantiated the object (where its prototype lives) goes away (by being closed, or having its href modified)
the object may no longer be able to carry out any operations. However, "value" objects such as strings or numbers may
safely be shared across frames, even if the creating frame closes.

An iframe can have JavaScript code defined directly into its HTML page, or it can include JavaScript code that existsin a
separate file. The latter technique allows the creation of standard "library” code that is available to many iframes, without
the network or development overhead of copying the same functions into hundreds/thousands of files.

The subtle point to remember in the foregoing is that even though the same JavaScript file may be included in different
iframes, each definition is completely independent of every other. If the included JavaScript defines aglobal, then every
iframe gets its own separate global variable binding.

Since there are some commonly used objects, most iframes define and initialize global variables to reference these objects.
The "main" object usually refers to the main iframe, containing cisMain.jsp. Thisiframe is never reloaded during a client
session, and holds the central model object. The model itself is usually available as the "model” global in most iframes.

Data Representation and Localization

The browser handles localization. The client browser object model islogically divided into adisplay ("view") and data
("model") layer. The responsibility for localizing the data values to the user's local e rests with the display layer, not the
model layer. All code that retrieves model values and prepares them for display makes use of formatting code, for instance
to display dates in the user's preferred fashion. Similarly, all user input is parsed in the context of the current locale to
convert the datainto the internal format that is stored in the model (and passed to Servlete Container/Java/database).

Theinternal format for model propertiesisto use strings (not JavaScript numbers or dates) for everything except boolean
values.

The functions that are responsible for converting model data values into localized displayable ones

are named convertinternal XY ZToL ocal (internal Value), while the reverse conversions are named

convertLoca XY ZTolnternal (localVValue). Note that latter can fail and include extensive validation, possibly triggering error
message alerts.

Core JavaScript Classes

These classes are defined in cisjs, which isincluded by the main frame.

CisModel

The CisModel class plays two roles. The first role is to provide the metadata that describes the currently loaded model
instance. The methods that serve thisrole are static methods, e.g., defined directly on the CisModel prototype object.
These methods are accessible using the syntax CisModel .function(params), assuming you are in the main frame. If not,
use main.CisModel .function(params). Instance methods and variables are, of course, accessible through any instance of
CisModel, e.g. model.pageData or model.getValue('ACCT_ID").
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Data representation

The data stored in instances of CisModel uses an internal system representation, not a localized representation. This means
code that manipulates the model is unaware of the user's locale and display preferences. For instance, date values are adways
stored using the 1 SO 8601 string representation YYYY-MM-DD, and numbers are always stored as strings, not JavaScript
numbers (because the required precision may exceed that of JavaScript's native number type).

The data takes the form of atree of data nodes of two classes, DataElement (the singleton node class holding data attributes
as JavaScript properties), and List, which manages an array of DataElement instances. Every list has a unique name
property, regardless of its position in the tree (e.g. independent of nesting depth), making it possible to uniquely identify
and retrieve any list by its name. The DataElement instances each keep a"dirty" flag to mark whether the user modified any
properties, representing work that needs to be persisted to the database.

Every element instanceis alwaysin one of three logical states:
Persistent

New/Dirty

New/Clean (e.g. a"phantom")

Phantom elements are used to popul ate otherwise empty lists, to give a starting point in which to enter data. Unlike other
new objects, phantoms are initially clean so they don't participate in persistence operations until explicitly modified.

Many CisModel methods act as starting points for recursive implementation through the data tree, and methods with the
same or similar names are available on the DataElement class.

Navigation

Many methods accept list names as argumentsin order to operate a unique list instance within the model datatree. Since it
ispossible for lists to be nested inside other lists, the system assumes the intended list is the one identified by the "current”
list positionsin the ancestor branch.

CisModel Instance Variables

e pageData

Used to access the root data node (e.g. model.pageData), an instance of the DataElement class.

Static methods

o parseNames(fieldName)

This function accepts a string containing a JS field name (the id of an HTML element) and cracks it into its constituent
components: the list name, index, and property. The result is an object with three attributes, property and listName (which
are null if missing), and position, which is actually afunction that takes the current list position as an integer argument. The
reason for thisisto allow the calculation of the current position (no index) and afixed index. If the list fragment is missing
the listName and position are both null.

CisModel Instance Methods

The most commonly accessed instance of CisModel is the central model containing the data for the current page, typically
available through the "main" global variablein most frames. (Recall again that all such globals refer to the same object;
hence changes made with code running in one iframe are visible from any other iframe.)

o getVaue(fieldName)
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This accessor method returns the data value corresponding to the provided fieldName. The field name string will be cracked
into constituent pieces using the static parseNames() method, in order to identify the instance of DataElement within the
data "tree" that contains the desired property, and then to retrieve the property.

» getOriginalVaue(fieldName)
If amodel property has been modified, but the change has not yet been committed (e.g. with the Save button), the system

tracks the originally retrieved value of the property. This accessor method can be used to retrieve the original value. Useful
for implementing certain business rules having to do with logical state transitions.

» canSetValue(fieldName, value)

This method answers a boolean indicating whether the model is capable of accepting the given value for the provided
fieldName. The method would answer false if buffer capacity limits would be exceeded were the change to be accepted.
» setVaue(fieldName, value)

This setter modifies the property identified by fieldName to hold the given value. Defaulting will not be triggered.

» setlocaVauewithDefault(fieldName, localValue)

Sets the property identified by the given fieldName to the specified localVVaue. This method does not handle conversion

errors, so the provided localValue should have already passed syntactic validation.

» setVaueWithDefault(clientWindow, fieldName, value, element, afterFieldUpdateFunction, continuation, forceDefault,
skipDefault, successFunction)

Sets the property identified by the given fieldName to the specified value. This method may trigger a default, and therefore

requires further parameters:

clientWindow - the window object containing the element triggering the default.

element - the HTML element that is attempting to accept the value.

afterFieldUpdateFunction - a thread-safe continuation to be run after the value has been changed

continuation - a function to be run whether or not the value can be accepted (may be null)

forceDefault - an optional boolean that forces the default checking code to run, bypassing a shortcut execution path
(presumeably to obtain a desired side-effect from defaulting)

skipDefault - an optional boolean that bypasses the default triggering logic
successFunction - continuation to execute if the value is accepted by the default logic
Note: Notethisfunction isnot "thread-safe”, in the sense that it cannot be safely called e.g. in aloop that may issue

several calsto this function. The workaround is to make use of the continuation function to "schedule" the follow-up
operation.

 setListPosition(listName, newPosition)

Setsthe list identified by the given listName to the position (a zero-based integer value) given by newPosition. Useful when
you want to display a particular element in ascroll.

o getList(listName)

Answersthe list object (instance of List) with the given name.
» replaceWithNewList(listName, sourceModel)
Typically caled from the default handler callback, this method replaces the entire contents of the given list in the receiver

(e.g. the model whose method is being called) with the list as provided in sourceModel. All elementsin thelist are
considered new, and are eligible to be added to the database when the Save button is used.

 hasReal Elements(listName)
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Answer a boolean indicating whether the indicated list contains any persistent or dirty elements (not merely asingle
phantom).

o getElement(fieldName)

Returns the data element (instance of DataElement) corresponding to the given field name. The method resolves the list
name and position index, if any, in order to navigate to the appropriate data element.

o markAsNew()

Mark the model "clean" by recursively clearing all dirty flags throughout the tree structure. Note thisis a very "sensitive"
method and should only rarely be needed.

DataElement

Instances of DataElement play the role of the nodes in the data model tree. They have properties corresponding to business
attributes, and also define the tree structure by holding references to their parent data element and list(s) of children
elements. The distinguished root DataElement instance in the core model instance is accessed using with the "pageData"

property.

DataElement Instance Variables
e _isDirty

This boolean flag indicates whether the business attributes (stored as JavaScript object properties) have been modified since
the DataElement was created (either using persistent database attributes or as a new object that will be added later). This
attribute should not be modified directly.

e _originalndex

An integer representing the position of this DataElement in its containing list when it wasfirst retrieved from the server. For
non-persistent data elements thisvalueis-1.

DataElement Instance Methods

» set(property, value)

Set the given property to the given value. This apparently simple method can trigger a variety of side effects,

including intelligently converting key attributes to uppercase (which is the default unless turned off with the

tabM enu.shouldNotA utoUppercase property). The method returns a boolean indicating whether the setter succeeded;
reasons for failure include if the existing value isidentical to the current value (thisis needed to avoid needlessly marking
the data element dirty), and if the mutation capacity would be exceeded.

Further, if the modified attribute represents a key value, the change is propagated recursively through al child data elements
by matching the attribute names.

In addition, the original, unmodified, property value is retained for future reference, and can be accessed using the
originalValue function.

« originaVaue(property)

Returns the original, unmodified value for the given property name. Thisis useful for user exit code implementing business
rules that depend not only on the new attribute value but also the original value.

* isNew()

Answers a boolean indicating whether this DataElement instance is new, e.g. created by the user. Persistent instances
answer false. The method uses the _originallndex attribute to decide.

 isPersistent()
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Thelogical opposite of isNew(); answers true only for persistent data elements. Useful for avoiding excessive use of logical
not (!) operators, thus clarifying the intentions of the code.

« isDirty()

Answers a boolean indicating whether the message receiver data element or any descendant child data element is marked
with the _isDirty flag.

 list(listName)

Answersthelist (instance of List) corresponding to the given list name.
 clearDirtyFlag()

Set the receiver's _isDirty flag to false. Potentially dangerous because it subverts the systems automatic dirty tracking
system.

» canBecomeDirty(property, vaue)

Answers a boolean indicating whether the receiver can accept the given value for the given property. The method answers

false for various reasons, including if the proposed value matches the previous vaule, the receiver is not dirty and its parent
list may not become dirty, and the property is not known to the metadata.

List

Instances of List represent a collection of DataElement instances, held by a parent DataElement. Every List isheld by a
DataElement, but the pageData "root" node has no parent list (it's held directly by the model).

List Instance Variables

e parentElement
The instance of DataElement that contains this list.

* name
The name of thelist.

* position
Theinteger index (0-based) of the "current”" element.

» header
The JavaScript object representing the list header. Thisisrarely accessed.

» elements
A JavaScript array containing the current list of elements (instances of DataElement).

List Instance Methods

o size()
Answers the number of elements held by the receiver. Does not include elements scheduled for deletion.
» currentElement()

Answer the DataElement instance from the elements collection referred to by the currentPosition instance variable.
* isDirty()

Answer a boolean indicating whether any element is dirty. The test is recursive, and answers true if any descendant has the
_isDirty flag set.

» markElementsAsNew()
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This convenience method marks all elementsin the collection as new, setting the _isDirty flag to true and setting the
originallndex to -1 for every DataElement. The method acts recursively on all descendant lists and elements.

. redSize()

Answers the number of elements, disregarding any phantom element.
 hasRealElements()

Answers trueif thelist contains at |east one non-phantom element.

Free Functions

top.js
Thisisthe set of "free" functions availablein top.js, which isincluded by cis.jsp. Y ou typically access these functions using

the top.xyz() syntax, assuming your codeis running in an iframe nested under cis.jsp.

The trend has been to de-emphasize the use of functions at this level, and migrate them to the main level. In the future we
plan to eliminate the distinction between the top and main frames.

 getNavigationKeyForService(service)

Answers the navigation key corresponding to the given service (string). Since there may be severa nav keys for the same
service, the last one is answered. Y ou always get the correct response for tab menus.

» getURL (navigationK ey, withoutL anguage)

Answer the URL (string) corresponding to the given navigation key (also a string). If the withoutL anguage boolean is false,
the user's language code is appended to the URL as a GET parameter.

» getFieldL evel Securitylnfo(navigationK eyOrService)

Answer the field-level security meta-data for the tab menu given by the navigation key or service. The result takes the form
of asimple JavaScript object, with security types as properties, and values as arrays of al related authentication levels. For

example, assume that adjustment maintenance has field-level security defined for auser for security type "ADJAMT", with
two associated authentication levels, "1", and "3". To retrieve the object defining all field-level security info for the service:

var info = top.getFieldL evel Securitylnfo('adjustmentMaint’)

or

var info = top.getFieldLevel Securitylnfo('CILAADUP)

(Notethe literal JavaScript representation of the result object would be { ADJAMT: ['1', '31})

To determine the array of authentication levels associated with this service and security type in one step:

var authenticationLevels = top.getFieldL evel Securityl nfo('adjustmentMaint’)['ADJAMT']

or

var authenticationLevels = top.getFieldLevel SecurityInfo('CILAADUP)['ADJAMT]

e getMain()

This heavily used function returns a reference to the window constituting the "main" iframe, containining cisMain.jsp and
the core model. The typical usageis top.getMain(), but many iframes define a global variable "main” for convenience.
 tabMenu()

This function returns a reference to the current tabMenu iframe window. The typical usageis top.tabMenu(). Many iframes
define aglobal variable "topMenu" for convenience.

* tabPage()
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This function returns a reference to the current tabPage iframe window. The typical usage is top.tabPage(). Many iframes
define aglobal variable "topPage” for convenience.

* model()

This convenience accessor method returns a reference to the core model held in the "main” frame.
» openPage(navigationK ey, tabName, keys, extraPageState, keepM emento, forceOpen)

Thisis aconvenience function for the same function defined in cis.js. See the description there for afuller description.
* getUser()

Returns the user id of the current user.
o getUser()

Returns the user id of the current user.
* getLanguage()

Returns the language code of the current user.
cis.js

The cisjsfile contains the bulk of the core framework functions. In addition to defining the major framework classes
(CisModel, DataElement, List, etc.) it contains a number of important functions that are described here. These functions are
typicaly invoked by navigating to the main level, e.g. main.xyz(), where the global main has been defined to point to the
frame containing cisMain.jsp.

e array_remove element(array, el ement)

Remove the indicated element from the given array. Do nothing if it is not found. If the element appears more than oncein
the array, remove only the first one. Uses simple object comparison (==).

» array_index_of(array, element)

Return the index (0-based) of the given element in the given array. Answer -1 if the element cannot be found. If the element
appears multiple times, answer the first (lowest) index. Uses simple object comparsion (==).

» array_remove(array, index)

Compensate for missing functionality in the built-in JavaScript Array classin early versions of JScript. Answers anew array

instance with the element at the given index removed. The length of the new array is one less than the length of the given
one.

» array_includes(array, element)

Answers a boolean indicating whether the given element is present in the given array. Uses simple object comparison (==).

e array_numeric_sort(array)

Sort the elements of the given array into numeric order, using asimple a< b comparison.
» arrayDo(array, oneArgClosure)
Perform aloop over the elements of the given array, applying the function given by oneArgClosure to each element in turn.

The oneArgClosure function takes exactly one argument. Extremely useful for signalling the intention of looping structures.
For example, consider thistypical code:

var max = array.length;
for (vari = 0; i <max; i++) {

var element = array[i];
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<do something to element>

}

This common structure can be simplified to the following:
arrayDo(array, oneArgFunction)

where oneArgFunction takes an array element as its parameter, and corresponds to the <do something to element> block
above.

» arraySelect(array, selectClosure)

Returns anew array consisting of elements from the given array that return true when applied to the selectClosure (a
function that takes one argument). For example, do thisto find al numbers greater than 3 in an array:

var closure = function(each) { return each > 3};

var resultArray = arraySelect(array, closure);

» arrayReject(array, rejectClosure)

Returns anew array consisting of all elements from the given array except those that return true when applied to the
rejectClosure (afunction that takes one argument). For example, do thisto find all numbers not greater than 3 in an array:
var closure = function(each) { return each > 3};

var resultArray = arrayReject(array, closure);

 arrayDetect(array, detectClosure)

Returnsthe first element in the given array that returns true when applied to detectClosure, a one-argument function. Return
null if no element is found.

 arrayDetectIfFound(array, detectClosure, doClosure)

Similar to arrayDetect(), but proceeds to execute the one-argument function doClosure with the detected element.
» arrayDetectindex(array, detectClosure)

Similar to arrayDetect(), but answers the index of the first element that satisfies the detectClosure function.
» arrayCollect(array, collectClosure)

Return anew array consisting of the results of applying the collectClosure one-argument function in turn to each element of
array. For example, to double the values of an array holding numbers and store the result in anew array:

var closure = function(each) {return each * 2} ;

var resultArray = arrayCollect(array, closure);

» arrayCopy(array)

Answers anew array holding the same elements as the given array. Also known as a "shallow copy".
» arrayContains(array, detectClosure)

Returns a boolean indicating whether the given array contains an element that satisfies detectClosure, a one-argument
function returning a bool ean.

» arrayUniquePush(array, object)

Similar to array_push, but skips appending the given object if an identical object isaready present in the array. Uses simple
equality (==) for the comparison.

« configureMainButtons()
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Enable or disable the buttons on the main button bar according to the current state of the system. This method should be
triggered only if there is areason to believe that circumstances have left the buttons in an inappropriate state.

» openPage(navigationK ey, tabName, keys, extraPageState, keepMemento, forceOpen, extral oadK eys)

Navigate the system to the tab menu identified by the given navigationKey. The particular tab page may be identified with
the given tabName (string), which can also be identified as an integer index (0-based), otherwise the first tab page is used.
To display a particular object on the tabM enu/tabPage popul ate the keys parameter with a key/value object holding the
logical keysthat identify the object. [ The extraPageState parameter is deprecated]. The boolean keepMemento parameter
identifies whether a memento should be stored for the current location, e.g. whether it will enter the history menu. If not
provided, it defaults to true. The forceOpen boolean (defaults to false) controls whether the system should still show the
tabMenu/tabPage if the desired object cannot be read (e.g. it was deleted from the database). The optional extral oadKeys
object is merged with keys prior to performing the read query, alowing the addition or overriding of key values.

» showMessageDescription(categoryNumberFiel dName, messageNumberFieldName, shortDescriptionFieldName)
Open an aert dialog box showing a server message (the long message). The category and message numbers are given
indirectly viathe categoryNumberFieldName and messageNumberFieldName, which are property names in the model
from which the actual numbers are fetched. An optional a short description field name can also be provided. The

alertClientWindow is areference to awindow object that should act as "host" to the alert dialog box, in order to keep focus
on the correct window when the dialog is dismissed.

* basicShowM essageDescription(categoryNumber, messageNumber, shortDescription, aertClientWindow)

Similar to showM essageDescription() as above, but directly accepts the desired category and message numbers rather than
retrieving them from the model.

» showErrorMessage(categoryNumber, messageNumber, clientSubstitutions, element, aertClientWindow)

Show the server error message identified by the given category and message numbers, and relating to the HTM L Element
given as element (optional), which should receive focus. The aertClientWindow parameter provides an optional

reference to the "client" of this dialog that can be useful to preserve the correct focus when the dialog is dismissed. The
clientSubstitutions parameter is private.

* restoreElements()

Frequently used in conjunction with setAvailableSignal(), this method clears flags that are used to implement
synchronization control.

» doSave(speciaActionField, successFunction, forceSave)

Submit a change request to the server using the current model. The specialActionField, if specified, is set to boolean true
before submitting the model, without otherwise permanently changing the model. Execute the given successFunction if
the save operation succeeds. A "clean” model is not submitted to the server unless the optional forceSafe boolean istrue.
The browser will refresh itself to show the version of the model as returned from the server, unless the operation resulted

inawarning or error. In thefirst case a dialog shows the warning message line(s), and the user can choose to redo the save
operation, ignoring further warnings. In the second case a descriptive error dialog is shown.

« doDelete()

Submit a delete request to the server using the current model. Clears the window if the operation succeeds.
» safelySetFocus(element)

Attempt to set focus to the given HTMLElement.
 updateElementFromM odel (html Element)

Fetch the current value for the model attribute appropriate to the given htmlElement widget (using the name of the element)
and display it.

» setAvailableSignal (awindow)

74 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



Configure the system to accept input after processing a request for the server. Implemented by disabling the cisDisabled.css
stylesheet. Typically used in conjunction with restoreElements().

» convertinternal DateTimeT oL ocal (value)

Convert the given internal date-time value to the user's localized format and answer it.

« convertLocal Tol nternal (html Element, value)

Using the datatype associated with the given html element (as described with its className), convert the given localized
value into the internal system value and answer it.

 convertinternalMoney ToL ocal (value)

Convert the given money value (a String) into its localized representation and answer it.

» updateField(event)

Update the value of the relevant HTML element based on the given event object. This may involve side effects such as
updating the model.

» moneyToWholel nteger(amount)

This utility function helps you do simple arithmetic with money amounts. Since the precision of SPL system monetary

amounts can exceed that offered by the built-in JavaScript number types, we cannot perform arithmetic operations with
those numbers without risking loss of precision and rounding problems. The solution is to eliminate the decimal point

(if any) in the amountsin order to yield "pure" integers, which admit to exact arithmetic (for addition, subtraction, and
multiplication) to very high orders of precision. Thefinal result is then converted back into an internal money amount.

This function accepts an internal money amount (String) and returns a JavaScript "integer" representing the value.
» wholelntegerToMoney(integer)

Reverse the money ToWhol el nteger operation to yield a monetary amount corresponding to the given integer.
 getlnstallationData(key)

» Returnsthe installation data (string) associated with the given key.

 isUserModified()

 Returns a boolean indicating whether the user has made any changes to the model that should be preserved (e.g. the
system will issue awarning if the changes are not saved).

Meta-data Overview

The generation of program components is dependant 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-dataitself can be split into distinct groupings. These groupings will be covered in more detail below.

The basic principleisthat a devel oper enters meta-data for each component to be generated. The generation process applies
the meta-data to the generator templates to create the final, deployable component, along with any necessary infrastructure
changes. This chapter defines the framework meta-data and its inter-rel ationships.

Generated Tab Menu Meta-data

The following entity relationship diagram describes the meta-data related to generated tab menus.
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Generated Tab Menu Meta-data ERD

Note: Thetab menuisrepresented by program component in the ERD above.

Every framework user interface (Ul) transaction has atab menu, which links together the different tab pages that are
available on the transaction.

The Software Development Kit generator creates the tab menu using a specific template that is defined in the template
meta-data. The tab menu's template is maintained from the Ul Program Components Object View.

The generated tab menu resides in a certain physical directory in the server'sfile system. L ocation, the abstract name that
represents the actual location of the tab menu, is entered in the Ul Program Components Object View. The actual location
information and the abstract name are maintained from the L ocations Object View.

Tab menus may have one or more program variablesthat control its behavior and/or appearance. These variables are
maintained from the Program Variable Collection of the Ul Program Components Object View.

Tab menus also have one or more program tabs, which specify the labels and sequence of the tab pages in the transaction.
These tabs are maintained from the Tab Menu Tabs Collection of the Ul Program Components Object View.

The use of each tab may be restricted, based on the license key, as specified in tab module. Thisinformation is maintained
from the Tab Module Collection of the Tab Menu Tabs Collection.

Generated Ul Program Component Meta-data

The following entity relationship diagram describes the meta-data related to generated Ul programs.
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Note: The Ul program component is represented by program component in the ERD above.

Each tab that is specified on the tab menu islinked to aparticular Ul program component - more commonly referred to as
"Ul page" or "tab page".

Every Ul Program Component has atype (e.g. Search Page, List Grid, etc). The Software Development Kit generator uses
thisinformation to know how to create a certain type of program. The types are stored in the template meta-data table.

Just like tab menus, the generated tab page resides in a certain physical directory in the server'sfile system. L ocation, the
abstract name that represents the actual location of the program, is specified in the Ul Program Components Object View.

Tab pages may have one or more program variables that control its behavior and/or appearance. These variables are
maintained from the Program Variable Collection of the Ul Program Components Object View.

Each tab page has at least one program section. Each section has at least one element of a particular type. A program
element may have one or more element attributes that control its behavior and/or appearance. For example, an element
attribute may specify whether or not afield is hidden. Elements may be as simple as input text fields or buttons, and as
complicated as trees, grids or graphs. The latter types of elements are actually contained in their own tab page and are
referenced from the calling tab page. Please refer to Ul Program Components Object View to see how these components are
created and maintained.

When Ul program components are referred to from other Ul program components, instead of referencing these programs
by their physical names, pseudo namesaliases (called navigation keys) are used. The navigation keys abstract the physical
name and location of the program component from the application, making it easier to change and maintain such details.
The link between this pseudo address and the actual location of the program is maintained from the Navigation Keys Object
View.
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Menu and Navigation Meta-data

The following entity relationship diagram describes the meta-data related to menus and navigation.
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Menu and Navigation Meta-data ERD

Transactions within framework are accessed through menus. The menu framework uses navigation options to define the
information required in navigating between transactions. The most important attribute of a navigation option isthe Target
Navigation Key. This identifies the transaction the navigation option will navigate to.

A navigation key isalogical name/pseudo address for Ul components. Its prime responsibility is to transform alogical
address to a specific URL. Thelink between this pseudo address and the actual location of the program is maintained from

the Navigation Key Object View.

The menu type defines how the menu is used. Y ou have the following options:

» Main defines amenu that appears on the menu bar.

» Adminisaspecia type of Main menu as admin menu items can be grouped a phabetically or by functional group. Refer
to the user documentation for more information about admin menu options.

« Context defines a context menu.

» Submenu defines amenu that appears when amenu item is selected. For example, the Main menu contains numerous
submenus. Each submenu contains the navigation options used to open a page.
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Table-Related Meta-data

Table [———— Constraint

: Constraint
Table Field Field
Field
Table Meta-data ERD

Tableinformation is used for various purposes. Table information is stored in meta-data. Thisincludes which fields are
on the table (table field) and businessrules for the fields. Constraints define the keys of tables. Constraints also define
rel ationships 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 processis aso used for labels (fields with Work Switch set to Y). When alabel is needed by the system, the work field
information is obtained and the description (from the language table) is displayed on the Ul.

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.
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Maintenance Object Meta-data
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Maintenance Object ERD

A maintenance object (MO) represents a group of tables maintained within framework. These objects are primarily used by
the ConfigLab functionality and by the archiving engine to process archiving or purging tasks.

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:

« Ul TabMenu
MOs have at |east one associated table, e.g. a primary table, sometimes referred to as the root table. In most cases, there

are child tables associated with the primary table. E.g. alanguage table, person name table (child of person table), etc. The
Table Role specifies whether the tableis a child or a primary.

The Compare Type indicates the comparison method that is used in the ConfigL ab functionality. Thisfield is not used for
the purpose of building program components from MOs.

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

Defining Generator Tools Meta-data

Before generating new programs, you must create the meta-data to be used by the generator tools.
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Please refer to the System Table Guide for the standard naming convention of each Meta-data object below.
Compliance to the standard naming conventionsis critical in ensuring the ability to upgrade.

Setting up Fields

Fields meta-data is maintained via the Fields Menu Item from the Admin M enu. Fields may describe columns on atable or
they may be labels or work fields that do not appear on atable.

Fields - Main

Select Fields from Admin Menu to navigate to the Fields View. Field M etadata can be edited in the Main Tab

-
VBT Tables Using Field |

Base Field ="

Data Type Warchar2
Ext Data Type

Precision B4
Scale 0
Sign O

Level
88 Cpybk

Description Addrass
Java Field Name |addressi
Owerride Label

Work Field [l

Help Text

Field MetaData - Main Tab

Field Name [ADDRESSL

s
oz

Fastpath: If you change afield'slabel, the new label appears on ALL transactions on which the field exists.

A field'slabel can be overridden for a specific table. If thisis the case and you change the field's name on this
transaction, the change will have no effect when the field is displayed for that specific table. If you find this to be true,
change the field's label on the respective table on which it was overridden. Y ou do this using the Table Maintenance
transaction (for details see the Oracle Utilities Application Framework Administration Guide).

Properties Description

Open this page using Admin Menu, Field.

Many fields on this page are protected as only the product development group may change them. The following describes
fields you may change for records that are part of the base product. Fields containing information that may be of interest are

also described.

Field Name uniquely identifies this field.

Fastpath: If youintroduce new fields, you must prefix the field with CM. If you do not do this, there is a possibility
that a future release of the application could introduce a new field with the name you allocated.
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Owner indicatesif thisfield is owned by the base package or by your implementation (Customer M odification). The
system sets the owner to Customer M odification when you add afield. Thisinformation is display-only.

Base Field

Data Typeindicatesif thefield will hold Character, Date, DateTime, Number, Time, or Var char 2 data.

Ext Data Type

Precision defines the length of the field. In the case of variable length fields, it is the maximum length possible.
Scale

Sign

Level

88 Cpybk

Description contains the label of the field. Thisisthe label of the field that appears on the various pages on which the field
isdisplayed. Note, the field's |abel can be overridden for a specific table (by specifying an Override Label on the table/field
information; for details see the Oracle Utilities Application Framework Administration Guide).

Java Field Name

Override Label

Check Work Field if the field does not represent a database table column.
Help Text

Special Notescontains any notes or special information about the field.

Fields - Tables Using Field

Select Admin Menu, Field and navigate to the Tables Using Field tab to view the tables that contain afield.

ﬁ Tables U=sing Field ‘1

Field Name \ADDRESS1 address STE|
Table Table Type | Description Table Field Description | winer

=4 | C1_ADI_APRED Table AP Check Request Base
=% | CI_BILL_ROUTING Table Bill Raukings (Recipients) Base
5] | CI_CURR_CUST VW | View CI_CURR_CUST_ YW Base
=3 | CI_ENRL_ADDR Table Order Address Base
=3 | C1_PER Table Person Address Line 1 Base
=+ | CI_PER_ADDR_OWRD | Table Person Address Cverride Address Line 1 Base
=% | CI_PER_ADDR_SEAS | Table Person Seasonal Address Base
= | C1_PREM Table Premise Base
=¥ | CI_PRM_ALT_ADDR | Table Premise alkernate Address Base
= | CI_QUOTE_RTG Table Quoke Rauking Base
= | €1 55 _ADDR_OWRD | Table StartfStop Mail Addr Cverride Base
=5 | M XX OLD_CUST Table 2ld Customers (%) Address Line 1 Customer Maodification
=3 | CX_PER Wiz Conversion views of CI_PER. | Address Line 1 Base
=] Cn_PREM Wi Conversion view of CI_PREM Base

Fields - Tables Using Field Tab
Description of Page
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The grid on this page contains the Tables that reference the Field. Y ou can use the adjacent go to button to open the Table
Maintenance transaction.

Setting up Foreigh Key References

This object view is used to maintain meta-data related to foreign key references. This meta-datais used by Foreign Key
(compound) element types.

FK References

Select FK Reference from Admin Menu to navigate to the Foreign Key References Window. The Main tab of the FK
References Window maintains the meta-data related to foreign key references on the FK ReferencesList.

Main

FK Reference [F1-BUSCE m

Description

Table Name F1_BUS_0B) ST | Business Object

Table PK Sequence BUS_OB1_CD

Mawvigation Option BusinessObjeckFRRef m Business Chject FE Reference
Info Program Type Java b

Info Program Manme com.splwg.base. domain, comman. forsignkevReference DescriptionRetriever -ﬂ @
Context Menu Name EI;:-'_J F1_CONTEXT_BUS_OB] ﬁ

Search Navigation Key ?igj businessObjeckSearchPage m

Search Type PMairy W

Search Tooltip SEARCH_FOR_BUS_CE) E Search For Business Obiject
FK Reference Property Editor

The FK Reference Property Editor maintains the properties of aforeign key reference record and the metadata can be
edited in this Window.

Properties Description
Enter an easily recognizable FK (foreign key) Reference code and Description for the table.

Enter the name of the Table whose primary key is referenced as a characteristic value. After selecting a Table, the columns
in the table's primary key are displayed adjacent to Table PK Sequence.

The remaining fields control the behavior of the foreign key reference. See the description that appears above the page
snapshot for more information about these fields.

Use Navigation Option to define the page to which the user will be transferred when they press the go to button that
prefixes a characteristic value.

The Info Program Type indicates whether the program that returns the information displayed adjacent to a characteristic
valueiswritten in Java.

 If the Program Typeis Java, use | nfo Program Name to enter the Java class name.
Use Context Menu Name to specify the context menu that appears to the left of the value.

Note: Context Menu Name. Thisattribute is only applicable to user interface elements utilizing the foreign key
compound element type. Report parameters that reference foreign key characteristics are an example.

Use Search Navigation Key to define the search page that will be opened when a user searches for valid characteristic
values.
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Use Search Typeto define the default set of search criteria used by the Sear ch Navigation Key's search page.
Use Search Tooltip to define alabel that describes the Sear ch Navigation Key's search page.

Note: Search Type and Search Tooltip. These attributes are only applicable to user interface elements utilizing the
foreign key compound element type. Report parameters that reference foreign key characteristics are an example.

Where Used
Follow thislink to open the data dictionary where you can view the tables that reference ClI_FK_REF.

Setting up Lookup Tables

Some special fields have values that are defined by the base-package devel opment group. These fields are called "lookup
fields" because the system has to "look up" the descriptions on the L ookup table when they are displayed on a transaction.

Lookup Tables

Select Admin Menu, Look Up to maintain lookup values.

[ waan |
Fiedd Mame  [B2T_TYPE FLa [Tk Owmer Base
Custam r
Java Ficll Mame | T
Fiek] Value | Description Javva Ve Name Status Detaded Derscription Craerride Derscription Ot E
> -
& = [o ik Event AEvent At W i Barkt:
4= | = c2 Cut Process CUPYOCESS Artve W ; Haoe
o |- o] Casn (211 bt W i it
e | = L Cighinnse Corbadt b Cort ot Bitvm W ) Brser
o | = E Colection Event ColetionE vt Brtive W i Barter
Lookup Tables Object View

Properties Description

Field Nameisthe name of the field whose lookup values are maintained in the grid. If you need to add a new lookup field,
you must first add a Field with an extended data type of Flag. For details, see "Defining Field Options' in the Oracle
Utilities Application Framework Administration Guide.

Owner indicatesif thislookup field is owned by the base package or by your implementation (Customer M odification).
Thisinformation is display-only.

Custom switch is used to indicate whether you are allowed to add valid values for alookup field whose owner is not
Customer M odification.

« If thisswitch isturned on, you may add new values to the grid for system owned lookup fields.

« If thisswitch isturned off, you may not add, remove or change any of the values for system owned lookup fields, with
the exception of the override description.

Thisfield is always protected for system owned |ookup fields because you may not change afield from customizable to
non-customizable (or vice versa).

Java Field Name indicates the name of the field asit is referenced in Java code.
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The grid contains the look up values for a specific field. The following fields may be modified:

Field Value Thisisthe uniqueidentifier of the lookup value. If you add anew value, it must begin withan X or Y (in order
to alow future upgrades to differentiate between your implementation-specific values and base-package values).

Description Thisisthe name of the lookup value that appears on the various transactions in the system
Java Value Name Thisindicates the unique identifier of the lookup value asit is referenced in Java code.

Status Thisindicatesif the valueis Active or I nactive. The system does not allow | nactive values to be used (the reason
we alow I nactive valuesis to support historical data that references avalue that is no longer valid).

Detailed Description A detailed description for alookup valueis provided in certain cases.
Override Description Enter avalue in thisfield if your implementation wishes to override the description of the value
provided by the product.
Note: If you wish the override descriptions of your lookup values to appear in the application viewer, you must
regenerate the data dictionary application viewer background process.

Owner Indicatesif thislookup value is owned by the base package or by your implementation (Customer M odification).
The system sets the owner to Customer Modification when you add lookup values to afield. Thisinformation is display-
only.

Setting up Navigation Options

Every time a user navigates to a transaction, the system retrieves a navigation option to determine which transaction should
open. For example,

» A navigation option is associated with every menu item. When a user selects a menu item, the system retrieves the
related navigation option to determine which transaction to open.

» A navigation option is associated with every favorite link. When a user selects afavorite link, the system retrievesthe
related navigation option to determine which transaction to open.

» A navigation option is associated with every node in the various trees. When a user clicks anode in atree, the system
retrieves the related navigation option to determine which transaction to open.

» Etc
Many navigation options are shipped with the base package and cannot be modified as these options support core

functionality. As part of your implementation, you will probably add additional navigation options to support your specific
business processes. For example,

» When you set up acampaign, you can optionally indicate that a transaction should open when an order linked to the
campaign is completed. Y ou do this by specifying the appropriate navigation option on the campaign.

» A script steps a user through a business process. While a script executes, one or more transactions can be opened. Y ou
indicate which transaction is opened by specifying the appropriate navigation option on one of the script's steps.

» A user can define their home page on their user preferences. They do this by selecting a navigation option.
« Etc.

In order to improve response times, navigation options are cached the first time they are used after aweb server is
started. If you change a navigation option and you don't want to wait for the cache to rebuild, you must clear the cached
information so it will be immediately rebuilt using current information. A special button has been provided on the Main
tab of the navigation option transaction that performs this function. Please refer to Caching Overviewfor information on
the various caches.

Navigation Option - Main

Select Navigation Options from Object Explorer to navigate to the Navigation Options Object View.
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£ e |
Navigation Eption [scountBlPayHstory i) Fhush System Login Infa |
Description Aceourk B[P ayment History inge
Nawvigation Option Type  Tesneschion . Havigation Lisages Cwner
Nawigation Mode Change Mode |+ s || Bt i | Best
Target Transackion 1650 ] | arcocumtBEPayHistory TabiMeny g
Tab Page }-ﬂ
Search Transaction :.“,E SeconlSeardhPags _@
Search Type Prsiny LV
Seript [ ]
Go To Tooltip i)
L[tln'.'l."ll-t Fields
Fiedd Eny Fld | Owner
g | = ||accT D JBE] Account BD = Base

Navigation Options - Main
Description of Page
Enter a unique Navigation Option code and Description.

The Flush System Login Info button is used to flush the cached navigation options so you can use any modified navigation
options. Refer to Caching Overview for more information.

Owner indicatesif this navigation option is owned by the base package or by your implementation (Customer
M odification). Thisfield is display-only. The system sets the owner to Customer M odification when you add a navigation
option.

Note: You may not change navigation options that are owned by the base package.
Use Navigation Option Typeto define if the navigation option navigates to a Transaction or launches a BPA Script.
For navigation option types of Transaction, enter the related information:

Navigation Modeindicatesif the Target Transaction should be opened in Add M ode or Change Mode. Y ou may also
specify a Tab Page if you want to open atab other than the main tab (e.g., you can leave this field blank if you want the
main tab to be displayed when the transaction opens).

» Add Mode should be used if the option is used to navigate to a transaction ready to add a new object. Y ou can use the
Context Fields at the bottom of the page if you want to transfer the contents of specific fieldsto the transactionwhen it
opens.

» Change Mode should be used if the option is used to navigate to a transaction ready to update an object. Y ou have two
ways to define the object to be changed:
» Define the name of the fields that make up the unique identifier of the object in the Context Fields (and make sure to
turn on Key Field for each such field).

» Definethe Search Transaction if you want to open a search window to retrieve an object before the target
transaction opens. Select the appropriate Sear ch Type to define which search method should be used. The options
in the drop down correspond with the sections in the search (where Main isthe first section, Alternateisthe 2nd
section, Alternate 2 isthe 3rd section, etc.). Y ou should execute the search window in order to determine what each
section does. When you select a Sear ch Type, the system defaults the related fields in Context Fields. This means
the system will try to pre-populate the search transaction with these field values when the search first opens. Keep
in mind that if a search is populated with field values the search is automatically triggered and, if only one object is
found that matches the search criteria, it is selected and the search window closes.
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Note: Finding transaction navigation keys. When populating the Target Transaction and Sear ch Transaction you
are populating an appropriate navigation key. Because the system has alarge number of transactions, we recommend
using the "%" metaphor when you search for the transaction identifier. For example, if you want to find the currency
maintenance transaction, enter "%currency” in the search criteria

Search Group isonly visible if the Development Tools moduleis not turned off. It is used to define the correlation
between fields on the search page and the tab page. Y ou can view atab page's Search Groups by viewing the HTML
source and scanning for allFieldPairs.

For navigation option types of script, indicate the Script to launch. Y ou can use the Context Fields at the bottom of the
page if you want to transfer the contents of specific fields to temporary storage variables available to the script. The script
engine creates temporary storage variables with names that match the Context Field names.

The Go To Tooltip is used to specify the label associated with the tool tip that appears when hovering over a Go To object.
Refer to Usage grid below.

The Usage grid defines the objects on which this navigation option is used:

» Choose Favoritesif the navigation option can be used as afavorite link.

» Choose Menusif the navigation option can be used as a user's home page or as a menu or context menu item.
» Choose Script if the navigation option can be used in a script.

» Choose Foreign Key if the navigation option can be used as aforeign key reference.

» Choose Go To if the navigation option can be used asa"go to" destination ("go to" destinations are used on Go To
buttons, tree nodes, agorithm parameters, and hyperlinks).

» Choose Notification Upload Type if the navigation option can be used on a natification upload type.

« If you have Oracle Utilities Customer Care and Billing, you may choose Campaign if the navigation option can be
used asa"post completion” transaction on a campaign. For more information refer to that product's documentation for
campaigns.

The Context Fields grid contains the names of the fields whose contents will be passed to the Target Transaction
or Script. The system retrieves the values of these fields from the "current” page and transfers them to the tar get
transactionor to the script's temporary storage.

Note: No context from menu bar. The standard followed for the base menu navigation optionsis that navigation
options launched from the menu bar are configured with no context; navigation options launched from context menus
include context.

Where Used
Follow thislink to open the data dictionary where you can view the tables that reference CI_NAV_OPT.

Mavigation Option |an:u:u:uuntBiIIF'a';.rHi5tnry @ Account BillfPawvment History

= a Mavigation Option - accountBillPayHiskary
D Mery - CI_COMTESTACCOUMNT, CI27056135

Navigation Options - Tree

This page contains a tree that shows how a navigation option is used. Select Admin Menu, Navigation Option and
navigate to the Tree tab to view this page.

Description of Page
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The tree shows every menu item, favorite link, and tree node that references the navigation option. Thisinformation is
provided to make you aware of the ramifications of changing a navigation option.

Setting up Services

This object view defines the available services.

Services

Select Admin Menu, Service Program to maintain service programs.

Service Name |CILBSEGS ‘J;:E
Description Bill Seament Search

Service Type | Cobol Based Service |»

Program Corn ID Program Com Mame
C[d el £E hillSegmentSearchData
'=[~ = | |CI6g £E hillSegrmentSearchPage

= |
E4 Service Mame - CILBSEGS - Bill Segment Search

Services Object View

Description of Page

Define a Service Name for your new service.
If you introduce new services, you must prefix them with CM. If you do not do this, there is a possibility that a future
release of the application could introduce a new service name with the name you allocated.

Owner indicates if this service is owned by the base package or by your implementation (Customer Modification). The
system sets the owner to Customer M odification when you add a service. This information is display-only.

Description describes the service.
Service Type indicates whether the serviceis a Java Based Service.

This Program Component grid showsthe list of program user interface components associated with the service. For a
stand-alone XAl service thislist is optional.

Where Used
Follow this link to open the data dictionary where you can view the tables that reference CI_MD_SVC.

Setting up Tables

This object view is used to maintain meta-data related to atable. A table represents a database table used to store framework
data or a database view.
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Tables - Main

Select Admin Menu, Table to view information about a table, define the fields whose changes should be audited, and to
override afield's label on a specific table.

Tabie Field | Constreints | Referred By Constrants |
Demer Base

System Table O tnable Referential Integrity =]
Daka Grosp 10 caceT Taile Usage -
Table Type Tabtla [ Date/ Time Data Type Lol Ll Tiermy bois
Ausdit Table SR Upgrade Keep v
Audit Program Type L Dats Comversion Rode Corremit [Mew PE] %
Aumdit Progran [
Larsguage Table Enable Daka Dictianary =
Key Table CIACCT K i Type of Key Tystem-germrabed v
Indherited Koy Prefiv Length 1] Java Table Same Frasers
Heldp URL CBPOL st Info Ml SPUIN st ainineg_Aucounts
Help Test

Fackd Label Cverride Label Sk Dislebe Swiktch | Ak Inssrt Svakch | Audk Updi
#f) | ACCESS _GRP_CD O O #
sE] | ACCT_DATA_GREA 0 0
o | accT_In Acemrk [0 il =
) | ACCT_MGMT_GRP (D O O
#F) | ALERT_INFO Bocounk Alert H| O
E | BILL_AFTER_DT 0 0
W | BILL_CVC_CD O o
5] | BILL_PRT_BNTER.CEPT O a
#H | puo_PLaM_ D O 0
wH | F18 neseinw m m i
L >

Tables Object View - Main

Description of Page
Note: Many fields cannot be changed. Y ou cannot change most attributes on tables that are owned by the base-
package (e.g., those whose Owner is not Customer M odification).

Description contains a brief description of the table.

System Table defines if the table holds rows that are owned by the base-package.

Enable Referential Integrity definesif the system performs referential integrity validation when rowsin thistable are
deleted.

Data Group 1D is used for internal purposes.

Table Usage defines how the table is used in the application. In the current release, only tables that are part of Oracle
Utilities Business Intelligence make use of thisfield.

Table Type definesif the tableisaView or aphysical Table.

Date/ Time Data Type defines if the system shows times on thistablein Local Legal Time or in Standard Time (L ocal
Lega Timeis the time as adjusted for daylight savings).

Audit Tableisthe name of the table on which this table's audit logs are stored. Refer to The Audit Trail File for more
information.
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Use Audit Program Typeto define if the audit program is written in Java. Audit Program is the name of the program that
is executed to store an audit log. Refer to Turn On Auditing For a Table for more information.

» |f the Program Typeis Java, enter the Java class name.

Note: View the source. If the program is shipped with the base package, you can use the adjacent button to display
the source code of this program in the source viewer or Java docs viewer. For details, see "Source Code Viewer" and
"JavaDocs Viewer" sectionsin the Oracle Utilities Application Framework Administration Guide.

Upgr ade controls what happens to the rows in this table when the system is upgraded to a new release;
» Keep means that the rows on this table are not touched during an upgrade
» Merge means that the rows on this table are merged with rows owned by the base package

» Refresh meansthat the rows on thistable are deleted and refreshed with rows owned by the base package.
Data Conversion Role controls if/how the tableis used by the conversion tool:

» Convert (Retain PK) means that the table's rows are populated from the conversion schema and the prime key in the
conversion schemais used when the rows are converted is not assigned by the system.

» Convert (New PK) means that the table's rows are populated from the conversion schemaand the prime key is
reassigned by the system during conversion.

» Not Converted means that the table's rows are not managed by the conversion tool.

» View of Production means that the conversion tool uses aview of the table in production when accessing the rowsin
the table. For example, the customer class table would be set up using this value so that the conversion tool will use the
customer classes in production when it needs to access customer class codes.

A Language Tableis specified when fields containing descriptions are kept in a child table. The child table keeps a
separate record for each language for which adescription is translated.
Enable Data Dictionary defines if the table isto be included in the Data Dictionary application viewer.

A Key Tableis specified when the prime-key is assigned by the system. This table holds the identity of the prime keys
allocated to both live and archived rows.

Type of Key specifies how prime key values are generated when records are added to the table:

» Other means aforeign-system allocates the tabl€'s prime-key (e.g., the fact and dimension tables within Oracle Utilities
Business Intelligence have their keys assigned by Oracle Warehouse Builder).

» Sequential means a sequence number isincremented whenever arecord is added to the table. The next number in the
sequence determines the key value.

» System-generated means a program generates a random key for the record when it is added. If the record'stable isthe
child of another table, it may inherit a portion of the random number from its parent's key.

» User-defined means the user specifies the key when arecord is added.
Inherited Key Prefix Length defines the number of most significant digits used from a parent record's primary key value

to be used as the prefix for a child record's key value. Thisis only specified when the Type of Key is System-generated and
the high-order values of the table's key is inherited from the parent table.

Help URL isthelink to the user documentation that describes this table.
Special Notes contains any notes or special information about the table.

The grid contains an entry for every field on the table. Drilling down on the field takes you to the Table Field tab where
you may modify certain attributes. The following fields may also be modified from the grid: Description, Override L abel,
Audit Delete, Audit Insert and Audit Update. Refer to the Table Field tab for descriptions of these fields.
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Tables - Fields

Select Admin Menu, Table and navigate to the Table Field tab to define the fields whose changes should be audited and
to override afield's label on a specific table (note, you can also maintain a subset of thisinformation in the grid on the Main
tab).

Constraints | Referred By Constraints |

Table Mare I_AaCT SR Dwies Baia

T =
Fields RO 10723 WECH s =

Ehwuﬁ'm T Fiehd Marne secossGoomg Dwener Base

Firld Marme 10|

Field Special Moles

Pullabide O Required [+] Validste [=]
Auidit Debetie 0 Aeidit Tegert [ Audit Update [ |
Allows Customization [

Starvdard Time Type w

SEQUEnIDE 24

Laded

rwerride Label

Help Teut

Field Usage w

Tables Object View - Fields List
Description of Page

Many fields on this page are protected as only the product development group may change them. The following describes
fields you may change for records that are part of the base product. Fields containing information that may be of interest are
also described.

Turn on Audit Delete if an audit record should be stored for this field when arow is deleted. Refer to How To Enable
Auditing for more information

Turnon Audit Insert if an audit record should be stored for thisfield when arow is added. Refer to How To Enable
Auditing for more information.

Turn on Audit Update if an audit record should be stored for this field when it is changed. Refer to How To Enable
Auditing for more information.

The Label column only contains avalueif the base-product indicates a value other than the field's 1abel should be shown on
the various pages in the system. The field's [abel is shown above, adjacent to the field's code.

The Override Label isprovided in case you want to override the base-package's label. If specified, it will be displayed
throughout the application.

Note: If you want the Override Label to be shown in the data dictionary, you must regenerate the data dictionary.
Special Notes contains any notes or special information about the table.

Field Usage defines how the field is used in the application. In the current release, only tables that are part of Oracle
Utilities Business Intelligence make use of thisfield.

Tables - Constraints

Select Admin Menu, Table and navigate to the Constraints tab to view the constraints defined on the table.
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Fain Table Field Constraints Referred By Constraints

Table Name Cl_ACCT | E

Constraints <,J000 1of11 0DC> Q= =

Constraint ID CI_CO04 7865

Owner Base Referring Constraint Owner Base

Constraint Type Flag Foreign Key W Referring Constraint 1D CI_CHCO80Po @
Enable Referential Integrity [+ Referring Constraint Table =c-|c1_cust al

Constraint Field(s) Referring Constraint Field{s)

| | Field Sequence | Field | Sequence ‘

4 | = |[cust_acp ) 1] | CUST CL_CD |1 |

Tables Object View - Constraints
Description of Page
The fields on this page are protected as only the product development group may change them.

This page represents a collection of constraints defined for the table. A constraint isafield (or set of fields) that represents
the unique identifier of a given record stored in the table or afield (or set of fields) that represents a given record's
relationship to another record in the system.

Constraint 1D isaunique identifier of the constraint.

Owner indicatesif thisis owned by the base package or by your implementation (Customer M odification)

Constraint Type Flag defines how the constraint is used in the system:

» Primary Key representsthe field or set of fields that represent the unique identifier of arecord stored in atable.

» Logical Key represents an aternate unique identifier of arecord based on a different set of fields than the Primary key.

» Foreign Key represents afield or set of fields that specifies identifying and non-identifying relationships to other tables
in the application. A foreign key constraint references the primary key constraint of another table.

» Conditional Foreign Key represents rare relationships between tables where asingle field (or set of fields) may
reference multiple primary key constraints of other tables within the application as aforeign key.

When Enable Referential Integrity is checked, the system validates the integrity of the constraint when arow in the table

is modified.

Referring Constraint Owner indicatesif thisis owned by the base package or by your implementation (Customer

M odification).

Referring Constraint ID isthe Primary Key constraint of another table whose records are referenced by records stored in
thistable.

Referring Constraint Table displays the table on which the Referring Constraint ID is defined. Y ou can use the adjacent
go-to button to open the table.

Additional Conditional SQL Text is only specified when the constraint is a Conditional Foreign Key. The SQL
represents the condition under which the foreign key represents a relationship to the referring constraint table.
Note: Additional Conditional SQL Syntax. When specifying additional conditional SQL text, all table names are
prefixed with a pound (#) sign.
The Constraint Field grid at the bottom of the page is for maintaining the field or set of fields that make up this constraint.
Field The name of the table's field that is a component of the constraint.
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Sequence The rank of the field as a component of the constraint.

The Referring Constraint Field grid at the bottom of the page displays the field or set of fields that make up the Primary
key constraint of the referring constraint.

Field The name of the table's field that is a component of the referring constraint.
Sequence Therank of the field as a component of the referring constraint.

Tables - Referred by Constraints

Select Admin Menu, Table and navigate to the Referred By Constraints tab to view the constraints defined on other
tables that reference the Primary Key constraint of thistable.

— — —_
Main | Table Field-"‘ Congtraints Referred By Constraints \|
Table Name CI_ACCT E

Constraints 2331 1of37 DOC

Referred By Constraint ID CI_C0048479 Prime Key Constraint ID CI_CM148P0
Referred By Constraint Owner Base Prime Key Owner Bass
Referred By Constraint Table CI_LANDLORD

Enable Referential Integrity [~

|Ref By Constraint Field{s)

Fleld | Sequence
ACCT ID |1

Tables Object View - Referred By Constraints

Description of Page

This pageis used to display the collection of constraints defined on other tables that reference the table.
Referred By Constraint Id isthe unique identifier of the constraint defined on another table.

Referred By Constraint Owner indicatesif this constraint is owned by the base package or by your implementation
(Customer Modification).

Prime Key Constraint 1d isthe Primary Key constraint of the current table.

Prime Key Owner indicatesif this prime key is owned by the base package or by your implementation (Customer
M odification).

Referred By Constraint Tableis the table on which Referred By Constraint Idis defined.

When Enable Referential Integrity is checked, the system validates the integrity of the constraint when arow in the table
is modified.

The grid at the bottom of the page displays the Field and Sequence for the fields that make up the constraint defined on the
other table.

Setting up Menus

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

Menus - Main

This transaction is used to define / change any menu in the system. Navigate to this page using Admin Menu, Menu.
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Menu Name |CI_ADMIMMENL
Menu Type Admin b
Long Label Adrmin Menu

Menu Bar Description | Admin Menu

@ Flush Menu

Sequence Mbr 1|j_
Menu Line I | Sequence Mavigation Cption/Subrmenu Long Label Ttemn Counk Chwner

'=|r_.~ = |=¥ | CI00000418 ﬂ Submenu Database 1 Framewwork,
C[id = |=84 | clo0000420 50 Submenu Audit Query 1 Framewwork.
C['—* = |=4 | clo0000438 50 Submenu System 1 Framewwork,
‘=[~ = |=d4] | CI00000441 SIII. Submenu Conversian 1 Base

‘=[~ = |=H] | CI00000544 50 Submenu wil 1 Framewark,
‘=[~ = =3 | CI01100915 SIZI.: Submenu Geographic 1 Framewark,
C[d = ;3 | CI01419744 50 Submenu SecUrity 1 Frameark,
'=[~ = |z | CI0g497104 50 Submenu Sales & Marketing 1 Base

'=|r_.~ = |=H | CI14zz9241 50 Submenu Open Markek 1 Base

C[‘d = |=84] | c114344525 50 Submenu Case Type 1 Base

‘=[~ = |=4 | cl14881132 50 Submenu General 1 Framewwork,
‘=[~ = |=H] | cIz1220661 SIII. Submenu Repaorting 1 Framewark,

Menus - Main

Description of Page

Enter a meaningful, uniqgue Menu Name.

Owner indicatesif this menu line is owned by the base package or by your implementation (Customer Modification). The

system sets the owner to Customer M odification when you add a menu line. Thisinformation is display-only.

The Flush Menu button is used to flush the cached menu items so you can see any modified or newly created menus. For

details, see "Caching Overview" in the Oracle Utilities Application Framework Administration Guide.

Menu Type defines how the menu is used. Y ou have the following options:

» Enter Admin for the administration menu. The Admin menu is a special type of Main menu as admin menu items can be
grouped aphabetically or by functiona group. For details, see the description of the Admin Menu order in "Installation

Options - Main" in the Oracle Utilities Application Framework Administration Guide.

« Enter Context to define a context menu

« Enter Main to define a menu that appears on the menu bar.

» Enter Submenu to define amenu that appears when a menu item is selected. For example, the Main menu contains

numerous submenus. Each submenu contains the navigation options used to open a page.

Long Label isonly enabled for Admin and Main menus. It contains the text displayed to identify the menu when the Menu

Button is clicked. For details, see the "Menu List" topic in the Oracle Utilities Application Framework Administration

Guide.
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Menu Bar Description isonly enabled for Admin and Main menus. It contains the text displayed to identify the menuin
the menu bar. For details, see the "Menu - Main" topic in the Oracle Utilities Application Framework Administration Guide.

Sequenceis only enabled for Admin and Main menus. It controls the order of the menu in the list of menus that appears
when the menu button is clicked.

The grid contains a summary of the menu's lines. For details on how to add items to a menu line, see "Menu - Menu Items'
in the Oracle Utilities Application Framework Administration Guide.

e Menu LinelD isthe unique identifier of the line on the menu. Thisinformation is display-only.

» Sequenceisthe relative position of the line on the menu. Note, if two lines have the same Sequence, the system
organizes the lines alphabetically (based on the L ong L abel, which is defined on the next tab).

» Navigation Option / Submenu contains information about the line'sitems. If the line's item invokes a submenu, the
submenu's unique identifier is displayed. If the line'sitem(s) invoke atransaction, the description of the first item's
navigation option is displayed. For details, see "Defining Navigation Options" in the Oracle Utilities Application
Framework Administration Guide.

« LongLabel isthe verbiage that appears on the menu line.

e Item Count isthe number of menu items on the line.

» Owner indicatesif thismenu lineis owned by the base package or by your implementation (Customer M odification).
The system sets the owner to Customer M odification when you add a menu line. Thisinformation is display-only.

Menus - Menu Lines

After amenu has lines (these are maintained on the main tab), you use this page to maintain amenu line'sitems.

Each menu line can contain one or two menu items. The line's items control what happens when a user selects an option on
the menu.

There are two types of menu items: one type causes a transaction to be invoked when it's selected; the other type causes a
submenu to appear. For example,

» Thefollowing is an example of a menu line with two items: one opens the account transaction in update mode, the other
(the + icon) opens the account transaction in add mode:

\Account b

» Thefollowing isan example of a menu line with asingle item that opens a submenu:

ICustnmerInfnrmatiun r|

If you want to display an existing menu line€'sitems:
» Navigateto Admin Menu, Menu and display the menu in question.
* Click the go to button on the line whose menu items should be displayed on this tab.

If you want to add a new line to an existing menu line:
» Navigateto Admin Menu, Menu and display the menu in question.
+ Click the + button to add a new line to the grid.

» Use Sequence to specify the relative position of the line on the menu. Note, if two lines have the same Sequence, the
system organizes the lines alphabetically (based on the L ong L abel ,which is defined on the next tab).

» Savethenew line.
 Click the go to button on the new line
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.EE Menu Hems

Menu Mame  CI_ADMINMEMNU
Menu Line ID CI00000415

Menu Line Items <::|EIEI[| 1of 1 [IEIEII::> w:'ld ==

Menu Item ID CI00000547
Sub-menu Name =[¢=] | CI_IMPDATABASECONTROL

Sequence 1

Mavigation Option E @

Image GIF Location and Name

Image Height 1] Image Width 1]
Balloon Description Database
Long Label Database

Override Label

Menus - Menu Lines List

Menu Name is the name of the menu on which the line appears. Menu Line I D isthe unique identifier of the line on the

menu. Owner indicates if this menu is owned by the base package or by your implementation (Customer M odification).
Thisinformation is display-only.

The Menu Line Items scroll contains the line's menu items. The following points describe how to maintain aline's items:
e Menu Item ID isthe unique identifier of the item.

» Owner indicatesif thisitem is owned by the base package or by your implementation (Customer M odification).

« |If the menu item should invoke a submenu (as opposed to a transaction):
» Use Sub-menu Nameto identify the menu that should appear when theline is selected

» UselLong Label to define the verbiage that should appear on the menu line

« If theitem should invoke atransaction (as opposed to a submenu):
» Use Sequence to define the order the item should appear in the menu line (we recommend thisbe setto 1 or 2 asa
menu line can have a maximum of 2 menu items).

» Use Navigation Option to define the transaction to open (and how it should be opened). For details, see "Defining
Navigation Options" in the Oracle Utilities Application Framework Administration Guide.

« If you want an icon to appear on the menu line (as opposed to text)

e Uselmage GIF Location and Name to define the location in which the icon resides on the web server. For example,
you could enter /images/contextAdd.gif if you want the classic "+" icon to appear. Y our icons can be located on the
product's web server or on an external web server. To add a new icon to the product web server, place it under the/
cm/images directory under the DefaultWebApp. Then, in the URL field, specify the relative address of the icon. For
example, if theicon's file name is mylcon.gif, the URL would be /cm/images/myl con.gif. If the icon resides on an
external web server, the URL must be fully qualified (for example, http://myW ebSer ver [images/myl con.gif).

» Uselmage Height and Image Width to define the size of theicon.
» UseBalloon Description if you want atool tip to appear when the cursor hovers over theicon.

» UselLong Label to describe what this menu item does (note, this won't appear on the menu because you are
specifying an icon; it's just good practice).

 If you want text to appear on the menu line (as opposed to an icon), use Long L abel to define the text.
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e TheOverride Label isprovided in case you want to override the base-package's |abel.

Note: Owner indicatesif this menu line is owned by the base package or by your implementation (Customer
M odification). The system sets the owner to Customer M odification when you add a menu line. Thisinformation is
display-only.

Setting up Maintenance Objects

A maintenance object represents a grouping of tables that are maintained together on the user interface. When you add a
new maintenance transaction, be sure to add a maintenance object that specifies the tables that are maintained together.

Using aMO, you have access to the back-end program components as well as to the front-end Ul program components
created using the Maintenance Object. This Component allows you to easily identify the objects that are associated with the
primary table when you are devel oping and maintaining custom transactions.

Maintenance Objects - Main

Select Admin Menu, Maintenance Object to view information about a maintenance object.

Options 3 Algorithims | Msintenance Object Tree A

Maintenance Object 30| [ACCOLNT JTE]
Description facciount
Program Com 1D [cIPCACE) | (] Driver for Avcounk Page Mantenance.
Service Mame CILCACTP m Account Page Maintenance

[ [ rable Table Role | Parent Constrant ID Compare Method | Cwner
& | = | |c_aceT TR Aceeurt rimary 2 I Large Table »| |Base
4= | = CI_%CCT_ALERT ETF] Accourt alert chid |w||||ccoosrerr  UEElcr accT Marmsl w | Base
4 | = | |c_accT_spay UTE) Accourt Automstic Paymsrt | (Child  »| | |(ClLood7e7a Elci_accT Marmsl v | Base
<4 | = CI_ACCT_CHAR ] Accourt Characteristics chid |»| | |cl_coodmesz  AENCI_accT Marmsl v | Base
4 | = | [c_accT_Mse UTF] Acccurt Bill Messages chid v/ ||cicoosrese  @FlcraccT Harmal v | Base
e | = | CT_ACCT_MSG_PAM UTE] Accourt Messags Paramebers | |Chid  » | | |(ClLomd7eo0  UIE)CI_acCT Mss | | Mormal v | Base
4= = CI_ACCT_PER U(TF] cccurt Person Relstionship | |chid  |»| | |cI_cooszeos  |f@F)ci_accT Marmal v | Base
4 | = | |CT_ADM_RVW_SCH UTE] Credt Review Scheduls chid |»| ||Ccl_coodmezt  EENCiaccT Marinal v | Base
4= | = | [CI_CR_RAT_HIST UTE] Cradt Rating History chid |»| | |Clcoodszzs  AElciaccT Marmasl v | Base
4= = | o1 NeD UTF] Man Cash Deposi chid |w||||cicoossssn  YEFlcraccT Morfsl w | Base
4 | = | |CI_PER_ADDR_OVRD UTE] Parson Address Oreerride chid |» | |Cci_coodesos  JAENCI_ACCT PER | | Mormal w | Base
C | - C1_55_ADDR_CVRD UTE] sart/Stop Mad Addr Override | |Chidd s | | |CI_oo0do044 Rl CI_accT Moarmal v | Base
g | = | |CI_55_PHOME_OVRD \TF] seart/step Telephone Cverride | | Chdd  »| | |cI_cisontar JdF)ci_accT Hormnal w | | Base

Maintenance Object - Main
Description of Page

Most maintenance objects are provided with the base package. An implementation can introduce custom maintenance
objects when needed. Most fields may not be changed if owned by the base package.

Enter a unique M aintenance Object name and Description. Ownerindicatesif this business abject is owned by the base
package or by your implementation (Customer M odification).

Program Com ID isthe name of the program used to call the maintenance object's page program for validating constraints
when objects are archived, purged, or compared. Refer to Archiving and ConfigLab for more information.

Service Name is the name of the internal service associated with the maintenance object.
The grid displays the following for each table defined under the maintenance object:
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Table The name of a given table maintained as part of the maintenance object.

Table Role The table's place in the maintenance object hierarchy. Only one Primary table may be specified within a
mai ntenance object, but the maintenance object may contain many Child tables.

Parent Constraint | D Specifiesthe constraint used to link the table to its parent table within the maintenance object table
hierarchy.

Compare Method Either Normal or Large Table; specifies the comparison method used by the compare utility in the
ConfigLab.

Owner Indicatesif thisis owned by the base package or by your implementation (Customer M odification).
Click the View XML hyperlink to view the XML document associated with the maintenance object service in the Service
XML Viewer.

Maintenance Objects - Options

Use this page to maintain a maintenance object's options. Open this page using Admin Menu, Maintenance Object and
then navigate to the Optionstab.

Main Algorithms ! Maintenance Object Tree 1
Maintenance Object J‘D ECCCH.N'F m Accounkt
| | Option Tvpe | Sequence | Value | Detaled Description | Cmanier

wahd values: YN, Indicabes whether the MO allows

I , - ] | data mainkensnce via & BO (add, update, and

I O Mainbenance (VM) b 1 L * : B

b M I [ delete), Mote, regardiess of this option, a BO may i

[ always be read.

Maintenance Object - Options
Description of Page

The optionsgrid alows you to configure the maintenance object to support extensible options. Select the Option Type drop-
down to defineits Value. Detailed Description may display additional information on the option type. Set the Sequence

to 1 unless the option can have more than one value. Ownerindicatesif thisis owned by the base package or by your
implementation (Customer M odification).

Note: You can add new option types. Y our implementation may want to add additional maintenance option types. For
example, your implementation may have plug-in driven logic that would benefit from anew option. To do that, add
your new values to the customizable lookup field MAINT_OBJ_OPT_FLG.

Maintenance Objects - Algorithms

Use this page to maintain a maintenance object's algorithms. Open this page using Admin M enu, M aintenance Object and
then navigate to the Algorithmstab.

- S PN
Main Options Algorithms Maintenance Object Tree

Maintenance Object ACCOLIMT @ Account
Swystem Event Sequence | algorithm Scriph | Cwiner

+ = 9= |

Maintenance Object - Algorithms
Description of Page
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The Algorithms grid contains algorithms that control important functions for instances of this maintenance object. Y ou

must define the following for each algorithm:

» Specify the System Event with which the algorithm is associated (see the table that follows for a description of al

possible events).

» Specify the Sequence Number and Algorithm for each system event. Y ou can set the Sequence Number to 10 unless
you have a System Event that has multiple Algorithms. In this case, you need to tell the system the Sequence in which

they should execute.

» If the agorithm isimplemented as a script, alink to the Script is provided. Refer to Plug-in Scripts for more

information.

» Ownerindicatesif thisis owned by the base package or by your implementation (Customer M odification).

The following table describes each System Event.

System Event Optional / Required

Description

Determine BO Optional

Algorithm of this type is used to determine the Business
Object associated with an instance of the maintenance

object. It is necessary to plug in such an algorithm on a
Maintenance Object to enable the business object rules
functionality.

The system invokes a single algorithm of this type. If more
than one algorithm is plugged-in the system invokes the one
with the greatest sequence number.

Information Optional

We use the term "Maintenance Object Information" to
describe the basic information that appears throughout the
system to describe an instance of the maintenance object.
The data that appears in this information description is
constructed using this algorithm.

The system invokes a single algorithm of this type. If more
than one algorithm is plugged-in the system invokes the one
with the greatest sequence number.

Transition Optional

The system calls algorithms of this type upon each
successful state transition of a business object as well as
when it is first created. These are typically used to record the
transition on the maintenance object's log.

Note that some base maintenance objects are already
shipped with an automatic logging of state transitions. In
this case you may use these algorithms to override the base
logging functionality with your own.

Transition Error Optional

The system calls this type of algorithm when a state
transition fails and the business object should be saved

in its latest successful state. The algorithm is responsible

for logging the transition error somewhere, typically on the
maintenance object's log. For details see "Keeping An Entity
In Its Last Successful State" in the Oracle Utilities Application
Framework Administration Guide.

Notice that in this case, the caller does NOT get an error
back but rather the call ends successfully and the exception
is recorded somewhere, as per the plug-in logic.

The system invokes a single algorithm of this type. If more
than one algorithm is plugged-in the system invokes the one
with the greatest sequence number.

Maintenance Object - Maintenance Object Tree

Y ou can havigate to the Maintenance Object Tree to see an overview of the tables and table relationships associated with

the maintenance objects.
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Maintenance Object Tree ‘1
Maintenance Object |ACCOUMT @

|

= t% Maintenance Object - ACCOUNT
=] % Prirmary - CI_&CCT - Accounkt

+ % Child - CI_ACCT_ALERT - Account Alerk

% Child - CI_ACCT_APAY - Account Automatic Paymenkt

x . S
Main Optiong Algorithms

+

+

% Child - CI_ACCT_CHAR - Account Characteristics

% Child - CI_ACCT_MSiE - Account: Bill Messages

% Child - CI_ACCT_PER - Account Person Relationship

% Child - CI_ADM_RASW_SCH - Credit Review Schedule

% Child - CI_CR_RAT_HIST - iCredit Rating History

Sy child - CI_NCD - Non Cash Deposit

% Child - CI_55_ADDR_OWRD - StarkfStop Mail Addr Override

+ % Child - CI_55_PHOME_OWRD - Start/Stop Telephone Crverride

+

+

+

+

+

+

Business Object - C1-AccountMainPerson - Account - et Main Person 1D

Maintenance Object - Maintenance Object Tree
Description of Page

This page is dedicated to a tree that shows the maintenance object's tables as well as business objects, if you have defined
any. Y ou can use this tree to both view high-level information about these objects and to transfer to the respective pagein
which an object is maintained.

Development Process

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

Hooking into User Exits

Hooking into Ul Javascript User Exits

Ul pages can have various events extended in order 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 (.xjsfile) for the given page containing the necessary method for the given action.
* Identify user exitsto code.

» 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:
 ldentify the page to extend.
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« ldentify the interceptor interface to implement.
» Create an interceptor class.

» Code the desired logic into the interceptor class.
» Register the classin CM ServiceConfig.xml.

Extending Business Entities

Business entities are the Java representation of persistent datain 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 |ogic 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 changesin
state.

Logic exposed to outside callersis 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. Thisis 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 "businessinterface” 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

» Create a new implementation class.

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

» Generate artifacts.

» Create a JUnit test.

e Generate artifacts.

¢ Run JUnit tests.

+ Deploy to runtime.

e Testinruntime.

Extending the Specialization Interface

» Create a new change handler.

 Specify appropriate annotations for a change handler.
» Code specidization interface.

« Generate artifacts.

+ Create aJUnit test.

» Generate artifacts.

* Run JUnit tests.

» Deploy to runtime.
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e Testinruntime.

Creating New Business Entities

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 compl eted these steps, the business entity is defined to the Java
programming and runtime environment by:

Specifying the Business Interface

» Create anew implementation class.

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

» Create a JUnit test.

» Generate artifacts.

e Run JUnit tests.

» Deploy to runtime.

e Testinruntime.

Specifying the Specialization Interface

» Create a new change handler.

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

e Create a JUnit test.

+ Generate artifacts.

¢ Run JUnit tests.

» Deploy to runtime.

e Testinruntime.

Extending Maintenance Classes

The topicsin this section describe maintenance class extension procedures.

Maintenance extensions

Not al maintenance logic can go in the initial application's Maintenance. For instance, how can you retrieve the description
of aforeign 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.

Thisisdone by having alist of maintenance extensions that can be supplied for any given maintenance. At runtime, thislist
is kept and when amaintenance isinitialized, 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 anew maintenance extension class.
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Specify the annotations required for a maintenance extension.

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

Code JUnit tests.

Run JUnit tests.

Deploy to runtime.

Test in 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:

* OF X d

*

*

*

Conmponent used to query for {@ink Person} instances based on vari ous
predefined criteria.

@usi nessConponent
(custom zati onRepl aceabl e = fal se)
/

public class PersonFi nders_|I npl

ext ends Generi cBusi nessConmponent
i mpl ement's Per sonFi nders
/**
* @aram naneType a name type
* @eturn count of names by nanme type
*
* @usi nessMet hod (custoni zationCal |l able = true)
*/
public int findCountByNaneType(Lookup naneType) {
Query query = createQuery
(" FROM Per sonNane nane where nane. naneType = :type");
qguery. 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.
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Plugging in Algorithms

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

Algorithm spotsin 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 agorithm, an implementer will follow these steps:

Identify the plug-in spot.

Create an a gorithm component.

Specify appropriate annotations for algorithm component.
Code the desired logic into the invoke() method.

Code methods to implement the algorithm spot interface.
Create a JUnit test.

Generate artifacts.

Run JUnit tests.

Deploy to runtime.

Create ajava class to perform a specia plug-in action. Thistypically 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.

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.
Testin runtime.

Creating Portals and Zones

The framework application supports one portal, Dashboard, which can contain a configurable set of zones that show diverse
information.

To create a custom zone:

Meta-data to define the zone and its parameters
A Java handler class

To create anew zone:

Use the ServiceZoneHandler class

Create a Page Service containing required data

Create or reuse XSLT template file

Define meta-data declaring the zone and its parameters
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Creating Background Processes

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

» Animplementation of com.splwg.base.api.batch.BatchJob. Thisisthe "driver" and should:
 Include a"BatchJob" class annotation

» Extend agenerated superclass. In the case where the batch job is named "Foo", the generated superclass will be "Foo_

Gen".

« Animplementation of com.splwg.base.api.batch. ThreadWorker. Thisis responsible for processing the work distributed
to aprocessing thread. By convention, thisis 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 onetest 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

BatchJob classes can be tested with JUnit in two ways:

» Extending the BatchJobTestCase class and implementing abstract methods.

« 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.

In both of these 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 compl etes, 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 anew 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. Thisincludes:
- Fied

e 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.
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 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 testsin Eclipse.

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

» Create javascript user exits for Ul program components (e.g. tab menu, tab page, list grid, etc.).
+ Add security accessto the new application service.

» Create Menu entry for new application service.

» Launch Tomcat server and test the new application service.

Building General Purpose M aintenances

The steps for devel oping general-purpose maintenances are similar to those for MO-based maintenances, 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 exitsfor Ul program components (e.g. tab menu, tab page, list grid, etc.).
e Add security access to the new application service.

» Create Menu entry for new application service.

» Launch Tomcat server and test the new application service.

Building the Application Viewer

The Application Viewer is used to display information extracted from products. Thisinformation is stored in the form of
XML files. Thesefiles are built using a combination of batch jobs (run from Batch Job Submission) and utility scripts.

Each process (batch job or utility tool) can be run independently as each of them is responsible for creating separate
Application Viewer components.
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Creating Javadocs for CM Source Code

Sun's reference on the Javadoc tool can be found at the following location: http://java.sun.convj2se/javadoc/r eference/
index.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 tagsthat are relevant, please refer
to the reference guide. For example, the Javadoc tool emits the following warning when it encounters the product's
EntityPageM aintenance annotation. It is safe to ignore.
war ni ng - @ntityPageMai ntenance i s 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 path name
includes the "sourcegen" directory.
C:\spl\CCB_PROJ1\java\sour cegen\cm\com\splwg\cm\domai n\common\cmCisDiviCmCisDivisionMaintenance
Gen.java437

For al other warnings, please refer to the Sun's 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.

Generate CM Javadocs

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

Thefirst step isto 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
filesin the Javadoc directory and recreate the indices based on the files that it finds.

Cookbook

Hooking into User EXxits

Hooking into Maintenance Class User Exits

Maintenance extensions

Not all maintenance logic can go in the initial application's Maintenance. For instance, how can you retrieve the description
of aforeign 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.

Thisis done by having alist of maintenance extensions that can be supplied for any given maintenance. At runtime, thislist
is kept and when a maintenance isinitialized, 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

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 (servi ceName = Cl LTALTP,

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

* ) }

*/

public class Al gorithnlypeMi nt enanceExt ensi on
extends Al gorithnifypeMai 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.

Y ou 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 def aul t Val ue the raw string value of the default (can conpare

* agai nst DEFAULTS const ant s)

* @aramitemthe itemto be nodified with default val ues

*/

public void processDefault(String defaultValue, DataElenent item {}
/**

* Process the data after the whole add (root and chidren) action is
* done.

* @aramoriginalltemthe input item

*/

public void afterAdd(Dat akl 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 el enent of the given |list has been read.
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* @aramlistNanme the Iist nane
* @ar am out put El ement the output el enent
* @aram sourceEntity the just read entity
*/
public void afterPopul at eEl enent (String |istNane,
Dat aEl ement out put El enent, Busi nessEntity sourceEntity) {}

/**

* Process the data after an el enment of the given list has been changed.
* @aramlistNane the |ist nane
* @aram i nput El ement the input el enent
* @aram changedEntity the changed entity
*/
public void afterChangeEl enent (String |istNane,
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 r act Mai nt enanceExt ensi on)
http: //Mmww.python.org/

Hooking into Ul Javascript User Exits

The client-side external user exits are designed to give implementers flexibility and power to extend the base package user
interface. Implementers have the ability to add additional business logic 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.

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 al so data-based user exits that simply allow the implementer
to add/del ete 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 JSPfile. 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.
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Miscellaneous How-To's

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 defined 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?

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

Page/Grid.

By default it will place focus on the first enabled field with a data class defined on it. (If input fields do not have the Field
Name/ Table Name defined within Meta Data they will have no data class)

If there are no fields satisfying this criteria within the tab page it will continue to look (recursively) into all the contained

frames (e.g. list grids etc.)

If no field is found then no e ement receives focus.

Y ou can override the default behavior at each level viathe provision of afocuswWidgetOverride() function within the user
exit file which will return the Name of the Field to receive the focus or null.
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If null isreturned it will ignore all fields within this document and continue to search in lower level documents.
E.G.
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 focusWdget Override() {
return "TD_TYPE_DRLKY: 0$TBL_NAME";

}
from within a Search Page

function focusW dget Override() {
return "LAST_NAME";

}

Note: These functions can be as simple or complicated as you want. Y ou could conditionally return afield name or
null and this code will run each time the window loads. Also, if atab page has a popup window or a search window
open asit isloading then the initial focus will not be set to the tab page but stay with the popup window

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 afilter on some lists of the object you're
looking at. Examples are user group's filter on description, and several I1B windows filter by date.

With the warning about loss of data when throwing away a dirty model, this resultsin the use of locator fields giving this
warning, which wouldn't be expected. In order to avoid this warning on locator fields, you can add afunction like the one
that follows that enumerates the locator fields:

function ignoreMdifiedFields(){
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.

Thisis accomplished by creating a new function called overrideDefaultTrigger sFor  SEARCHGROUP within the tab
page that contains the search, where SEARCHGROUP is the name of the searchGroup you want to override.

The function must return an object with the triggering field(s) are attributes with atrue 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. Y ou can block this behavior on a
field-by-field basis by defining the notUppercaseFields() 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' ]
}

Y ou can also provide a"global" override for an entire TabMenu by setting the shouldNotAutoUppercase variable to true:

var shoul dNot Aut oUpper case = true;

How Can | Force the Save Button to be Enabled?

The save button usually synchronizesitself to the state of the model such that if it hasn't been "dirtied” the button is
disabled. Y ou may wish to control the state of the save button e.g. because a save should always/never be allowed.

Simply define the function saveButtonEnablingOverride() on your TabMenu user exit file to return a boolean indicating
whether the save button should be enabled. Y ou can simply return aliteral boolean, or perform any desired processing to
determine the return value.

Example:

function saveButtonEnablingOverride() ({
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 privatePostChangeSucceeded() or privatePostAddSucceeded() 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. Y ou'd want to
return falseif e.g. you navigate to a different TabMenu.

Example:

function privat ePost AddSucceeded() {
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var nmodel = parent.nodel;
var nodeFl ag = nodel . get Val ue(' COMPL_NAV_MODE FLG );
var navKey = nodel . get Val ue(' COWL_NAV_KEY' ) ;
var conpl Sw = nodel . get Val ue(' CMPLT_CLI CKED SW ) ;
i f (conpl Sw & nodel . get Val ue(' ENRL_STATUS FLG ) == '30") {
i f (modeFl g &% navKey){
if (modeFlag == 'G)
par ent . t abPage. got oCont ext ( navKey) ;
return false;
} else if(nodeFlag == 'A') {
par ent . 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 don't need this behavior, you can define the TabMenu variable dontSetFocusOnError to
boolean "true.

Example:

var dont Set FocusOnError = true;

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

The system automatically copies key fields (based on name matching) from a parent list element into new child elements
(e.g. created by using the scroll '+' button), in order to keep their prime keys consistent. If you want to inhibit this operation
for certain fields, define the TabMenu function dontCopyKeyNames <LIST NAME> to return an array of fields that should
not be copied into new elements of the list named LIST NAME

Example:

function dont CopyKeyNanmes ENRL FLD() {
return [' SEQ NUM ]
}

How Do | Customize New List Elements?

When you use '+' 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 initializeNewElement_<LIST_NAME>(newElement).

Example:
function initializeNewEl ement ENRL_LOG newEl enent) {

newel enent . set (' ENRL_LOG TYPE_FLG, 'USER );
newkEl enent . set (' USER_| NFO , parent. nodel . get Val ue(' CURRENT_USER | NFO ));
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How Can | Get My Sequence Numbers to Default Properly on My List Grid?

If you are working with aList Grid that uses some type of sequencefield (e.g. SEQNO, LINE_SEQ, SORT_SEQ) , thereis
a handy bit of technology that you can use that will cause the Ul to do thisjob for you.

Just follow the steps below and you'll have the problem solved in no time. 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 tens value from the highest sequence.
The defaulting will do nothing after the sequence reaches the highest number it can hold.

» Intheuser 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 myLi st Name = "LI ST_NAME";
var myLi st SeqNanme = "FI ELD_NAME";
var myLi st MaxSeq = 999;
def aul t SequenceNunber ( nyLi st Nanme, nyLi st SeqgNane, nyLi st MaxSeq, newEl enent)

}

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

» For LIST_NAME, substitute your List Grid'slist name. Be careful not to lose that underscore[ _] just in front of L1ST_
NAME inthefirst linel Remember that JavaScript is case-sensitive and make sure that you use all UPPERCASE letters
as shown here.

e For FIELD_NAME, substitute the name of your sequence field, whatever that might bein 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 (e.g. after a Save) it attempts to set focus on the relevant widget, which might
require flipping to a different tab page. If the error relatesto alist (grid or scroll) the system might not choose the tab
page you'd prefer. In that event you can control the tab page that should be opened by defining the TabMenu function
overrideErrorTabPage <LIST 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® al applicable
criteria values from the current model. It might be that certain criteriafields should be ignored in a particular case. Y ou can
define the function addignoreFieldsFor_<triggerFieldName>() on atab or search page's user exit file to specify fieldsto
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 valueistrue.
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Example:

addl gnor eFi el dsFor _ADDRESS1_SRCH = function(fields) {
fields[' CITY_SRCH] = true
}

addl gnor eFi el dsFor _PER I D = 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. Sometimes this doesn't make sense e.g. because there is no corresponding attribute for a display-only column. Y ou
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 ignoreResultColumns() in the corresponding page's user exit file. Return an object with keys specifying
attributes and values all set to boolean "true”.

Example:

function ignoreResultColums() {
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 don't. In that case, define the TabMenu function ignoreResultColumnsFor_<service> 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 aways format the Person ID Number before committing it to the server.

To do s0, you can call the formatV alue javascript function.
» Intheuser 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 avalue. To use this function, you need to passin both the value and the
format into the function.

var phFormat = myDat a. get Val ue( pur eLi st Name + ' PHONE TYPE FORMAT' ) ;
i f (pureFieldNane == 'PHONE' ) {
updat eFi el d( pureLi st Nanme + ' PHONE'
f or mat Val ue( myDat a. get Val ue( pur eLi st Name + ' PHONE' ), phFormat));
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Hooking into Java User Exits (interceptors)

Create a class implementing any of the following Interceptor Java Interfaces whenever processing is required before or
after the invocation of a service. The CM ServiceConfig.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 placing them in an existing jar file.

Note: Note: CM interceptors defined on the CM ServiceConfig.xml override base product interceptors on the same
service and action.

To implement an interceptor:
» Creating a class implementing any of the Interceptor Java I nterfaces.
» Register the classin CM ServiceConfig.xml.

Example

Thefollowing is a sample interceptor and configuration file, where one interceptor classimplements all four interfaces.
Configuration file CM ServiceConfig.xml:

<Servi cel nterceptors
<Servi ce name="CM.TBTCP" >
<Interceptor action="add">
com splwg. cis.interceptortest.|nterceptorTest
</ I nterceptor>
<l nterceptor action="change">
com splwg. cis.interceptortest.|nterceptorTest
</Interceptor>
<Interceptor action="delete">
com splwg. cis.interceptortest.|nterceptorTest
</ I nterceptor>
<Interceptor action="read">
com splwg. cis.interceptortest.|nterceptorTest
</Interceptor>
</ Servi ce>
</ Servi cel nt er cept or s>

Class com.splwg.cm.interceptortest. nterceptor Test:

package com splwg.cminterceptortest;

i mport com spl wy. base. api . servi cei nterception. | Addl nt ercept or;

i mport com spl wg. base. api . servi cei nterception. | Changel nt er cept or;
i nport com spl wg. base. api . servi cei nterception. | Del etelnterceptor;
i mport com spl wg. base. api . servi cei nterception. | Readl nt erceptor;

i mport com spl wg. base. api . servi ce. PageBody;

i mport com spl wg. base. api . servi ce. PageHeader ;

i mport com splwy. base. api . servi ce. Request Cont ext ;

public class InterceptorTest inplenents |IAddlnterceptor, | Changelnterceptor,
| Del et el nterceptor, |Readlnterceptor ({

publ i c PageBody about ToAdd( Request Cont ext cont ext, PageBody in) {
System out . printl n("about ToAdd: " + in);
return null;
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}

public void after Add( Request Cont ext context, PageBody added) {
Systemout.println("afterAdd: " + added);

1

publ i ¢ PageBody about ToChange( Request Cont ext context, PageBody in) {
System out . printl n("about ToChange: " + in);
return null;

s

public void afterChange( Request Cont ext context, PageBody changed) {
System out. println("afterChange: " + changed);

publ i ¢ bool ean about ToDel et e( Request Cont ext cont ext, PageBody in) {
System out . printl n("about ToDel ete: " + in);
return true;

}

public void afterDel et e( Request Cont ext context, PageBody in) {
Systemout.println("afterDelete: " + in);

}

publ i c PageBody about ToRead( Request Cont ext context, PageHeader in) {
System out . printl n("about ToRead: " + in);
return null;

}

public void afterRead(Request Cont ext context, PageBody result) ({
Systemout.printlin("afterRead: " + result);

Maintaining General-Purpose Maintenances

While most page maintenance classes are actually 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
classis 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 (aka 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.

Hereis an example of asimple PageMai nt enance annotation:

@ageMai nt enance (secured = fal se, service = Cl LABCDE,
body = @pat aEl enent (contents = { @ataField (name = DATA Fl ELD1,
overri deFi el dName = FLD NAME)
, @pataField (DATA VALUE1l)}),
actions = { "read"},
header = { @ataField (nane = | NPUT_FI ELD1, overrideFi el dNane = FLD_NANE)
, @ataField (nanme = | NPUT_VALUEL) },
headerFields = { @pataField (nane = CONTEXT_NAMEL, overrideFi el dName = FLD_
NAME)
, @ataField (nane
, @pataField (name

CONTEXT_VALUE1, overrideFi el dNane = FK_VALUEL)
CONTEXT_NAME2, overri deFi el dNane = FLD_NAME)
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, @pataField (nane = CONTEXT_VALUE10, overrideFi el dName = FK_VALUE1)},
nmodul es = { "foundation"})

This example doesn't use any lists, but they are described and supported just like for entity maintenances.. By definition,
any lists here are unmapped--that is, they are not populated by the framework from the entity model.

The supported actions arer ead, change, add, and del et e. You can leave out the actions annotation completely if you
intend to support al 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.

Y ou must implement one or more of the following action methods.

prot ect ed Dat aEl enent read(PageHeader header)
protected voi d change(Dat aEl enent item

prot ect ed PageHeader add(DataEl enment item
prot ect ed PageHeader copy(PageHeader header)
protected voi d del et e(Dat aEl ement item

The body of the implementation is completely up to you. The available APl islargely the same as for entity page
maintenance, e.g. you have a current session/transaction in which to execute queries, can access the entity model, etc.

Y ou are expected to throw Appl i cat i onError or Appl i cat i onWar ni ng Java exceptions, as appropriate (e.g. via
addEr r or () andaddWar 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 usua implementation of the read method would be to retrieve one or more parameters from the input page header, and
construct a Dat aEl enent 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 ement 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 enent , and returns the "newly added"
Dat aEl enent instance (which should be a different instance than the input).

Thedel et e method accepts aDat aEl enent , but returns nothing after the conclusion of the operation.

Maintaining MOs

Maintaining Maintenance Classes for MOs

For anew 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.

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'stake alook at a simple maintenance annotation example to illustrate its properties:

@nt i t yPageMai nt enance (
program = Cl PTBTCP,
service = Cl LTBTCP,
entity = batchControl,
copy = true,
body = @pat aEl enent (
contents = {@at aFi el d (DEFAULT_FOR FLG
, @RowFi eld (nanme=foo, entity=batchControl)
, @i stField(name=BCP, owner=fo0, property =
par anet er s)
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),
lists = {@ist (name = BCP, size = 50, copy = true,
program=Cl PTBCPL, const ant Nane="Cl - CONST- CT- MAX-
FI FTY- COLL",
body = @pat aEl enent (contents = {@owri el d
(bat chControl Paraneter)}))
}

)

First we see that thistag is an EntityPageM aintenance, meaning it is a page maintenance for a single entity root object.
Hereit is abatch control, but account, person, premise, etc. would also be examples. The idea here is that, by default, the
maintenance framework tries to read, save, and delete the tree of data that starts with an instance of batch control. (Another
kind of page maintenance is EntityListPageMaintenance, where you maintain alist of entities without a single root object. It
has dightly different attributes than those discussed below.)

Next we list some attributes of the top-level annotation. The required pr ogr amattribute gives the equivalent COBOL page
module name that we're replacing. That's going to become important later when we create COBOL stubs to call back into
Javafrom COBOL code that wants to call this maintenance, which will no longer be available as a COBOL implementation.

Theser vi ce isthe name of the page service that we are implementing. Thisis required so the framework knows that it
should route requests for this service directly to thisjava class rather than invoking Jolt/Tuxedo/COBOL.

Thereguired ent i t y 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 obviously can't work!

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

Now we hit the two mgjor structural elements, thebody and | i st s attributes.

Thebody attribute always resolves to a DataElement, which is simply away 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 asimple datafield, DEFAULT_FOR_FLG. Note that you simply reference the
field name, and the generator uses the field metadata to infer itstype and size. The next element of the cont ent s array in
this example is RowField. Thisis essentially away of naming a reference to the properties of a single entity/table, including
its language fields, if appropriate. Y ou need to specify itsent i t y and name. Here | use adummy name, "foo". Finally we
have a ListField, which consists of areferenceto alist structure that is defined in aseparatetag (I i st s). 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. Here we deduce that the get Par anet er s() method on abatch
control will yield the desired child list.

List Maintenances

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 Ser vi ce, and is 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 thel i st s annotation, just like for PageMaintenance.

Y ou should specify any query criteria (from clause, where clause, order by clause) in the List Service annotation, see
MaintenanceL istFilter on how to implement that.

The default test superclass ssimply tests that at least one result row is returned.
Hereis an example for testing this list maintenance:

package com spl wg. base. donmai n. bat ch. bat chRun;
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i mport com spl wg. base. api . servi ce. Li st Header ;
i mport com splwg. base. api . testers. Li st Servi ceTest Case;

i mport java. mat h. Bi gl nt eger;

public class ThreadLi stlnquiry_ Test
ext ends Li st ServiceTest Case {
/1~ Met hods

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

/**
* @ee com spl wg. base. api . testers. Li st Servi ceTest Case#get ReadLi st Header ()
*/
protected ListHeader getReadLi st Header () {
Li st Header header = new Li st Header () ;
header . put ("BATCH CD', "TD- BTERR");
header . put ("BATCH _NBR', Bi gl nteger.val ued (1));
header . put ("BATCH RERUN NBR', Bi gl nteger. val uet (0));

return header;

}

Maintenance List Filters

A given list on a maintenance may not need to return all the datain the list. Instead, afilter can be applied to return a
subset of the data. In COBOL this was accomplished easily enough, as the developer always wrote the SQL to retrieve the
list. In Java, you get the main list by default. And now, you can modify the SQL that will be used for the list retrieval by
writing HQL to filter thelist. ThisHQL goesinto the @Q.i st annotation's "fromClause" and "whereClause" properties.
Thisiswritten asan HQL filter HQL, where the main table (and its language alias, if one exists) already "exists" in the
background, and can be referenced by the alias "this" (and "thisLang" for the language row). New entities can be added to
the 'from' clause, and a'where' clause can be specified. A select clause should not be specified (instead results can be added
in the bindList user exit - see below), and neither should an order by (the order by is specified separately).

Additionally, if there are extra values that can be retrieved viaajoin, the loose data fields can be specified as
@i st Dat aFi el d , with an hglPath property specifying the hqgl path to select the result. And finally, you can bind
parameters and also specify extraresultsinto the query in the bindList user exit specific for the given list.

List Maintenance Get More

When alist istoo large to send to the Ul in one shot, there is the ability to "get more" rows. In COBOL, this was done
explicitly through the devel oper writing the SQL to retrieve all the rows, after some given input. This depended on the
retrieved order, and could be buggy and complex when multiple fields were used in the order by.

In the Java case, a @List can simply be told its order by (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:

» Theorder can come from the domain _Impl class. However, thisis limited asit may only use fields on the entity table
itself (not even language properties).

» Theorder can be specified on the @List annotation as a string "orderBy", written in hgl form, using the special entity
alias "this" to refer to the row (and "thisLang" to refer to the language row if one exists), and including any other aliases
available from the fromClause property.
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Thelist will retrieve rows in chunk sizes given by the size property on the @List annotation.

An example of using thisfiltering to join extrainformation is available on the class
Mai nt enanceCbj ect Mai nt enance. Another exampleon ali st Ser vi ce, isavailable on the class
Navi gat i onOpt i onMenulLi st .

Besides using a Maintenancel istFilter 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 asingle SQL isissued, instead of the main one, plus an extra one for each of the rows' language row), and
also provides the ability to have short hand for the orderBy property of alist. If the order is simply by alanguage property,
then you can referenceit by t hi sLang.property, without having to supply afilterClause.

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

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

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 thereis at least one Business Entity class corresponding to each table in the system. Likewise an instance
of one of these classes corresponds to arow 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 atransient entity in our architecture; application logic is dealing with only persistent
objects.
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« 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.

» Theway you change the properties on entitiesis viathe Data Transfer Objects corresponding to the entity.

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 isto 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 Person DTO.

Per son_DTO per sonDTO = (Person_DTO) creat eDTQ(Person. cl ass);

Alternatively, if you find that you have areference to an Id class, the appropriate DTO can be created via a method
generated onto that Id class.

Person_Id aPersonld = new Person_|d("123467890");
Per son_DTO per sonDTO = aPer sonl d. newDTQ() ;

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

personDTO set Statel d(state.getld());
per sonDTO set Languagel d( | anguage. get1d());

Finally we try to create a persistent instance based on these values. Thisis 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 areredly three steps:

» Ask the existing entity for its DTO.

» Change the appropriate values on the DTO.
o Call setDTO() on the entity instance.

Person_DTO dto = person. get DTQ() ;
dt 0. set Address1("invalid val ue");
per son. 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.
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How Do | Delete a Business Entity Instance?

There are anumber of waysto delete entities.
1. Delete an instance that you have areference to:

per son. del ete();
2. Delete an instance where you have only its Id:

del et e( personl d);
3. Deletethe results of aquery

Query query = createQuery("from Person person where exists (
+ " from PersonNane as per Nane where person = perNane.id. person and
+ "perNane. i sPrimaryNane = :systenBool and per Nane.entityNane "
+ "like :nanme)");
qguery. bi ndLi kabl eStri ng("name", "ABC', 64);
guery. bi ndBool ean("systenBool ", 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 Classesthat are created for each business entity that serve two purposes:
» They provide convenient methods (like property "getters' and "setters") based on the structure of the specific entity,
it'sfields, 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 exampl es of the above classes are shown below.
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Creating the Implementation Class

Thereisvery little that needs to be done by application developersto 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 "Impl" for short) needs to
be added. In this case a devel oper added Person_Impl. The following is a simple example of an "Impl" class for the Person
entity.

/**
* @Busi nessEntity
* (tabl eNane = Cl _PER,
* oneToManyCol  ections = { @hild( collecti onNane = nanes,
* chi | dTabl eNane = Cl _PER NAME,
* order ByCol umNanmes = { SEQ NUM } )
. }
*/
public class Person_I|npl

ext ends Person_Gen {

/**

* @eturn the U Display "info" for this person

*/

public String getlnfo() {
return "PrinmaryNamne:
}

+ get Pri maryNane(). getlnfo();
}

Important parts of the implementation class are described below:

e Theimplementation class name must end with the suffix * _Impl" . For example, if the entity has a name of "person”
then the implementation class name of "some.package.Person_Impl”. It also means that the generated business interface
will have aname of "some.package.Person".

« A Class Annotation which declares:
» What table this entity represents

»  What the owned-child tables are and what they should be called
+ Other information. Please see the BusinessEntityAnnotation class for more details.
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» Theclass extends an abstract super class having the suffix of " _Gen" . Continuing the example of an entity named
"person”, the implementation class would extend a not-yet-created abstract superclass named "some.package.Person_
Gen". Thissuperclassis created by the artifact generator based on metadata about the table and contains:

» Getter methods for properties including parent objects and collections

e ThegetDTO() and setDTO(...) methods that allow for properties to be changed
» Accessto standard framework methods like createQuery(...)

» Business methods. Any hand coded public methods are automatically exported onto the generated business interface
(e.g. "some.package.Person"). Client code can then access the added business method as follows:

Person aPerson = sone logic retrieving a person instance
String thePersonslnfo = aPerson. getlnfo();

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

» Having created a new entity, it islikely that validation rules and other behaviors should be added to it. Please 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 and in doing so
allows business methods to be invoked on those objects to perform some business function. Quite another thing is how the
entities react to proposed changesin their state. Outside callers have no business being exposed to the internal validations
and cascading state changes within the objects that they interact with. Because of object encapsulation, they should not be
exposed to such issues. Nonetheless, there needs to be away to program the internal logic of entities. Thisis the reason for
Change Handlers, to provide for objects to react to proposed changes in their state.

Change Handlers are classes that add behavior to entities. This behavior takes two forms.

» Validation rules. Thisalows 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 changesto entity state have been performed, the framework can avoid many complex scenarios
where invalid data can "dip past" validations.

» Cascading changelogic. This alows changes to this entity to cause changes to other entities.

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 AbstractChangeHandler class and have a class name ending with " _CHandler”.
» The @ChangeHandler 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 isto 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 viathe getValidationRules() method. The framework invokes this method at
runtime to retrieve the rules.

» Make sureto run the artifact generator and rebuild source code after adding a Change Handler or modifying its
annotation.
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Testing the Change Handler Class

When adding behavior to an entity, it is desirable to do the following:
» Break therulesinto 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.

» Add each ruleto the change handler at once using instances of the PlaceHolderRule class. Use an appropriate Ruleld and
Description as self-documentation of what the rule is supposed to do.

» Add anew test class by extending AbstractEntity TestCase. This class should reference the change handler being added
and will insure that each rule is violated by at least one test. The test class name should end with "Test".

* Runthetest class asa 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 also 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 arule that tests both
a successful change and an unsuccessful change. It isimportant to insure that the validation error is thrown by the actual
rule being tested.

public void test AddressOnelLabel Requi r edl f Addr essOnel sAvai | abl e() {
/| pass
Country country = (Country) createQuery(
"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) ;
count ryDt 0. set LanguageAddr ess1("");
try {
country. set DTQ( count ryDt 0) ;
fail ("A validation error should have been thrown");
} catch (ApplicationException e) {
veri fyVi ol 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

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:

» Thecoding styleisdeclarative. That is, every attempt has been made so the programmer specifies what makes data
valid, not how or when the validation should take place.

» Only inthe case of "custom rules' does the programmer need to build the step-by-step logic specifying how the
validation should take place.
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Validation rules are side-effect free. That is, they cannot change the persistent state of the system. Thisinsuresthat all
the validations are performed on the complete set of changes. Likewise, it allows for the startChange()/saveChanges()
logic to safely defer the firing of rules until the end of the coherent set of changes.

The Rules

A number of useful rules are provided in the interest that the application programmer can use them with a minimum of
programming. These are classes that implement ValidationRule and can be used by application logic:

ProtectRule will protect one or more properties on an entity.
RequireRule will require that a property be popul ated.

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.

CustomRule will create arule 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 standar d 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 prinmary property is equal to the
suppl i ed | ookup val ue.
*

@aramruleld a unique ruleld

@ar am description a description

@aram primaryProperty the property that the condition depends on

@ar am dependant Property the property that is protected when the condition is
true

* @aram primaryLookupVal ue a { @i nk Lookup} value that the primary property nust
equal for the dependant property

* to be protected

* F X

* @eturn a new rule
*/

public static ProtectRule

dependant Pr opert yWhenPr i mar 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 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 the 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

There are situations when custom rules need to be coded. These are for situations too complex for a declarative rule. The
processis as follows:
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» Create aclass that extends AbstractCustomV alidation. 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 CustomRule 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 CustomV alidation that will be used by a CustomRule. It isimportant to understand when these events
fire.

« Eager Validationsfire "immediately" when the underlying entity is changed (either via delete, setDTO(), or
createEntity()).
validateAdd() fires only on an add

validateChange() fires only when an existing entity is changed
validateAddOrChange firesin addition to either validateAdd() or validateChange()
validateDel ete 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. Y our custom code can determine if a change has been made
to achildit'sinterested in by calling the getChangeToL ist() method on the change detail passed in. You just passin the
class of your child collection and it passes back changes, if any.

» Lazy Validationsfire 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 callsto setDTO or createBusinessEntity, etc.
However, this can be controlled programmatically by calling the startChanges() and saveChanges() methods that are
available from within al business objects (change handlers, entities, components, etc). Any type of change (add, change,
deleted, register change) will trigger validateSave().

Conditions

The rules wouldn't 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 (e.g. objects implementing the Condition interface). Right now,
there are several conditions that can be used:

» Equals. This condition can compare properties to each other or to constants (lookup vaues, Strings, etc). Likewise, the
size of a collection can be compared using Equals (e.g. determine personNames' size equals 0 would mean there are no
names for a person). Finally, null values can be tested using a special constant value "Constant. NULL".

» Not. Thisisthe basic boolean operator that can change the value of other conditions.

» And. Thisisthe basic boolean operator that takes two child condtions, and return true if each of them aretrue. Thisis
evaluated "lazily" and won't even evaluate the second condition if the first is false (a performance enhancement).

e Or. Thisisthe basic boolean operator that takes two child conditions, and return true if either of them are true. Thisis
evaluated "lazily" and won't even evaluate the second condition if the first is true (a performance enhancement).

» GreaterThan / Greater ThanOrEquals. 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, etc). The child condition's properties should be referenced from the point-of-view of the child row.

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

Condi tion isPrimaryName = PersonNane. properties.isPrimryNane.isTrue();
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or
Condition isAlias

= Per sonName. properties. nanmeType. i sEqual To( NameTypeLookup. ALI AS) ;
or

Condi tion greaterThan

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

or
Condi ti on hasOnePri mar yNane

= Person. properties. nanes. cont ai nsAt Least One(i sPri mar yNane) ;

or

Condi tion notAlias = isAlias.not();

Maintaining Business Components

Business Components are business objects having two important characteristics.

» They are non-persistent holders of businesslogic. That is, they are the place to put business logic not tied to asingle
business entity instance (e.g. asingle "Account" or "Person™.) This makes them anal ogous 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 thisincludes "info" logic.

Creating Business Components

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

/**

* Conmponent used to query for {@ink Person} instances based on vari ous
* predefined criteria.

*

* @usi nessConmponent

* (custoni zati onRepl aceabl e = fal se)

*/

public cl ass PersonFi nders_I npl
ext ends Ceneri cBusi nessConponent
i mpl ement s Per sonFi nder s
/**
* @aram naneType a nane type
* @eturn count of names by nane type
*
* @usi nessMet hod (customi zationCal |l able = true)
*/
public int findCountByNanmeType(Lookup naneType) {
Query query = createQuery
(" FROM Per sonNane nane where nane.naneType = :type");
query. bi ndLookup("type", naneType);

return (int) query.listSize();
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This example shows a "finder" component that is responsible for holding queries related to the "person” entity. These
gueries are not related to any particular person because, in that case, they would rightfully belong on the entity
implementation classitself. Our (cooked up) example shows a single method that returns a count of PersonName instances
by name type.

Let'slook at various parts of the component:

»  @BusinessComponent class annotation.
» customizationReplaceable attribute specifies whether or not customers can replace this component at runtime. The
default isfalse. If acomponent is "replaceable", its methods are assumed to be "customizationCallable".

» GenericBusinessComponent is extended which gives this class access to framework methods.

» PersonFindersisimplemented. Thisisthe name of the generated business interface. Any customized replacement of the
business component would implement this interface as well.

» The business method findCountByNameType. For the method to be exported to the business interface (and therefore
callable by other business objects), it must be public.
» @BusinessMethod is an optional method-level annotation.
 customizationCallable 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 reluctancein
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 take place:

» A component is added as described above with the customizationReplaceable annotation attribute set to true.

» A replacement component is created that implements the business interface of the original component and also sets the
replacementComponent attribute to true.

An example, replacement of the PersonFinders component is shown below. Component implementations are registered in
the same order as the "application stack", that is "base" followed by "cch" 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.custonizations. person;
/**
* @usi nessConmponent
* (repl acenment Conponent = true)
*/
publ i c class Custoni zedPer sonFi nder sl npl
ext ends Ceneri cBusi nessConponent
i mpl enment's PersonFi nders {

public Integer findCountByNaneType(Per Or BusLookup nameType) {
custom zed code ...
}
}

Calling Components

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

Per sonFi nders finders = PersonFi nders. Factory. new nstance();
int count = finders.findCount ByNaneType( NanmeTypeLookup. const ants. PRI MARY) ;
| ogger.info(count + " primary names found");
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Maintaining Maintenance Classes, including collections

Maintaining Services

This defines services available in the system. These include user interface services as well as stand-alone XAl services. Use
this transaction to introduce a new user interface or stand-alone XAl service.

Note: For detailed information about service programs, please refer to user document Framework Administration,
XML Application Integration, Setting Up Your XAl Environment, Setting Up Your Registry, Service Program.

Maintaining Foreign Key References

Y ou need to setup foreign key referencesif you have characteristics whose valid values are defined in another table (e.g., if
you use "foreign key reference” 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 "lookups' 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.) isidentified by a
navigation key. A navigation key isalogical 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

The configuration tools allow you to extend the front-end user interface. The main component of thisisa Ul Map,
supported by Business Objects and Business Services.
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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 alist of menu "lines", which, in turn, contains alist 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)

Y ou 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 tranglations as well as to provide tranglations for any single fixes that you may have applied to your
environment. (Single fixes release without transl ation, so you may need to translate any labels and descriptions for new Ul
components or messages.)

Y ou can manually modify the descriptions or trandlations of the following items:
» Dialogtitles

» Transaction titles and tab labels

» Field labels on tab pages

» Button labels

e 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 afield label, you may need to flush the appropriate cache on the
Web server aswell asthe 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.
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User Language

You must log in asauser 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 auser 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

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

ORACLE
Home  Meému - & Hilbory -
m-:-:rruupnrrnen-:e nfo Characteristics Persons Pesrsion Parial
+e-5( 78 Parson Search - Windows Iternet Exporer h Log)
TN e s — |
Parsac ID ® !

TR

Person Mame ] Pérson ID | 1D Type | 1D Punbear i I Types

=]

i Manu

Dialog Title

To modify adialog title:

» 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.
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Home Menu « & Hstory = Person

Correspondence Info Characierslics Persons Perzon Portal

Personbame | PerseniD | IDType | I bumber | Hame Type I

Main Manu

Select Al

Create Shorbout
Add to Favorites....
Visw Source h 1=

Encoding L

Pririt...
Pririt Pravesw, ..
Ruafrash

Export to Micosoft Excel

Send To Bustooth

Propertes

View Dialog Source

Note: Many dialogs and windows have multiple sourcefiles; so if you can't locate the field you are looking for, try
right clicking in adifferent 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 adifferent sourcefile. If you already know the name of the field
you want to modify, you can skip this step.

» Inthedisplayed source file, locate the field name that has the value you want to modify. The field for the dialog titleis
clearly labelled and the current value of the field is displayed after the hyphen.
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Home Weru & Hishoy -

m Cormespondence infa Charncterisbes

ID Type ) E— el — _ — __ —
S & FitpL/T5F-ugby- 37,05 oracle. com: 10000/ gold/iPagelpersonsaarchPageTianguage-EHG - Original Source. 1< IOEd |

Fie Edit

3CAFETD MIML 4.0 Trensiticeals/ EH"> L

£META Bitp-aguiyeCansans-Typal saonenceeaye fAepl: charsacsJTF-g89s

Person Phones 17

25
i€

27

28
30

Title Field Name

» Tomodify thefield override viathe 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 asiit appearsin the source.
» Enter an Override Label with atitle description to suit your needs and save your changes.
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Home  Menu - % Hsiory =

MTnhh:: Using Fieid

Diata Type Character El
Praadision 30
2l 2
Sign O
Leval 58 Lpyo
Diaserintion Pérsan Sebach
E]
E a0 Mame  |personSesrch
Ef o individual Seanchi
£
E e, Fas EE
-l/'
Help T T
g
“neerride Help Tex fest
Database - Field

» Fush the server and browser caches and verify that the new dialog title appears correctly.

Modifying Transaction Titles and Tab Labels

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

SPLE Cuslomer Care and Billing ¥2.0.%

Weodnesday - September 27, 2008

P YD

SE| [ Alerts [=]
licable Campai [=]
Tab Labels Currency Code LEFP 5 mp “f" :

Customer Class Besidertial - Access Group e Eﬁﬂmbﬂfﬁ |_C_l-ll"|"ll'lt Context __'E'_

b CI5 Division ~ Protect CIS Division I | Customer Contact o

) Management Group J:Z | Eligible Scripts _Iﬂ

| Favorite Links =]

(8] Caenrient | Financial Information |5

! Switch Language =]

Iy Crce k! Bl After | To Do Summary [=
Protect Bill Cycle H 0ill Print [nbercept E

Mailing Premise 1D 7] S5 Protect Mailing Premise r

Transaction Title and Tab Labels
To modify the transaction title and/or tab labels:
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» Navigate to the transaction that has the title and/or tab name you want to modify.

» Right-click in the empty areato the right or left of the tab bar and select View Source from the drop-down menu.

TP Auto Pay | Persons | Financial Balances | Bill Messages Ycac ) Budpet Deposits "\ Characteristics | Aleris |
Accour  Back Account 10 7| | | (@
Set Up : | Currency Code United States Dolars k)

Custon 5 P Access Group ik }:E Sysbem Default
CIS Dix _ b Protect CIS Division o
Manag
Seleck A E @
Comnme
Create Shorbost
Add to Favorites. .. o
o T s o e
Protec  Encodng ’ Bill Print Intercept {7
Mailing  print | STE] Pratect Mailing Premise H
i T
Properties

View Transaction Title/Tab Source

Note: Many dialogs and windows have multiple source files; so if you can't locate the field you are looking for, try
right-clicking in adifferent 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 Ieft of the tab bar. If you aready know the name of the field you want to
modify, you can skip this step.

» Inthedisplayed 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.

accountMaini[1] - Hotepad [F-_'[Elgl
Fia Edt Format Wesw Help

% Program Template: ULXTE -
* Template file:
* Template revision;
* Included ®SL versions:
¥ COmmon
w
# Titles:
* App Swo Mame: $ SMAME_CIPCSACCTH - Account
w
* Tab Mames:
® SMAIN_TLBL - Main
LS LA UTORAY _TLEL -1 d«] Pay
= $PERSONS_TLEL - PErs0ns
* S§FINBAL_TLBL - Financial Balances
o $BILLMSG_TLBL = B111 Messages
w SCRRATING_TLEL - C & C
# SEUDGET_TLBL - Budget
* SDEPOSITS_TLEL - DeEposits
¥, SACCTCHAR_TLEL = Characreristics
* SALERT_TLEL - alerts
HH M R RN R R A R R A R MR R R N R R AR R AR R R R MR R RS
bl ¥ML: CILCACCP. xm]
#  sService: CILCacce. chl
w
e

-

<link rel="stylesheet"” type="text/Scss” href="../ /cisbisabled.css?1tr"> -

Transaction Title and Tab Field Names
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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 thefield override viathe 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 asiit appearsin the source.
» Enter an Override Label with atitle or tab description to suit your needs and save your changes.

Field Name [AUTORAY_TLBL m Dwner SPL CCEE
Base Field 20| ' @CE
Data Type | Character v

Ext Data Type hd

Precision 3|:|.

Scale |:|.

Sign i

Level

88 Cpybk

Description Aubo Pay

Java Field Name  auboPay

Override Label

Work Field

Special Motes

Database - Field

» Flush the server and browser caches and verify that the new field |abel appears correctly.

Modifying Field Labels on Pages

Y ou can modify field labels that appear on transactions.

% 3 e - - i Y e
Auto Pay LT 5] Financial Balances Bill Messages Ca&cC Budget ) Deposits Characteristics Alerts
Account AccountID 35 |[ m

Account Auto Pay \.::E":"] Hew EEEIi> ".Jl_.- =

Start Date End Date Aute Pay ID
Auto Pay Source Code @

External Account ID

Expires On / Fileld Labels

Hame

Maximum Withdrawal Amount

Comments
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Field Labels
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 al pages and transactions on which that field label appears.

To modify the field labels that appear on transactions:

» 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 Source from the drop-down menu.

. T ———————— ——— — i . T ——— —
Persons | Financial Balances Bill Mes=ages C&C Budget 1 Deposits N Characteristice | Aleris 1
Account Account ID E'E @

Account Auto Pay <;:|]'.i] Hew [EL'.I:rV- _'I_. —_

Start Date End Date Auto Pay ID
Auto Pay Source Code m
External Account 1D
Back
Expires On
MName
Maximum Withdrawal Anvoul
Comments
Select Al
Creabe Shortouk
Add ko Faverites, ..
Encoding g L]
Prink
Refresh
Properties
View Page Source

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

 Inthedisplayed sourcefile, 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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B accountAutoPayPage[1] - Hotepad
Fle Edt Format Yiew Help

“ Labels: ~
* Tablefrield - label (element type, js_name)

e OESEIEEE - ACCOUnT (element Types"L'

o $ACCT_ID - Account ID  (element types="LP'

“ {SEMRCH_FOR_ACC_LBL - Search for Account {elament type='IM' , jsMame="ACCT_ID')

= FACCT_APAY_LBL - ACCOUNT Auto Pay  (element Type="L' 5

o SPREVIOUS_APAY_LEL - Previous Account Auto Pay  (element type="IM' , jsName='Sectionl_Lftarrow’)
o $NEXT_APAY_LBL - HNexXT ACCOUNT AUTO Pay  (element Type='IM' , jsNames='Sectionl RTArrow’ )

u SADD_ACCT_APAY_LEL - Add Account AutoPay Line — (elemept types="IM' , jsMame='sSectionl_sddeutton’)
" $DELETE_ACCT_APAY_L - Delete Account autoPay Line  (element type='IM’ . jsMame='Sectionl_belButtor
“ CI_ACCT_APAY$START_DT - Start pate  (element type="LP' )

i3 CI_ACCT_APAYSEND_DT - End Date  (element tType= LP™ )

o CI_ACCT_APAYIACCT_APAY_ID - AUtO0 Pay ID  (eleament type='LP" )

" CI_ACCT_APAYSAPAY _SRC_CD - AUTO Pay Source Code (elament Types="LP' )

e $SEARCH_APAY_LBL - Search Data &uto Pay Source element type="IM' , jsMame='ACCT_APAYSAPAY_SRC_CI
2 CI_nCCT_aPaY$EMT_RACCT_ID - External account ID element type="LP ]sName-'E)-(T_.HZCT_ID_LEL':L

= SEXPIRES_ON - Expires on  (element Type='LP' )

o $EXP_SLASH - (element type='LP’

o CI_ACCT_APAYSENTITY_MAME - HName  (&lement tyﬁe-'LP' )

" CI_ACCT_APAYEAPAY MAk WORWL_AMT - HMaximum withdrawal Amount (element type="LP' J

* CI_ACCT_APAYSCOMMENTS - Comments  (element type=‘LP" )

* widget Info:

" widget_ID , Element Type - label info - label

o ACCT_INFO, IL - SACCT_INFO - Account Info

= IM_Main_acctcroxr, IM

o ACCT_ID, IT - $ACCT_ID - Account ID

o ACCT_CHECK_DIGIT, IL - $ACCT_CHECK_DIGIT - Account Check pigit

& IM_ACCT_ID, IWM = $SEARCH_FOR_ACC_LBL = Search for Account w

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 afield label is specific to atable, the table name appears before the $in
thefield list.

« If thelabdl istable-specific, navigate to Admin Menu - Database - Table in the Oracle Utilities Application Framework
application and search for the name of the table.

2l Table Search - Microsoft Internet Explorer f:h’EEl
Table Name . | &ﬁ
Description 3 frdy

Table | Description

Search for Table
» Navigateto the Table Field tab and scroll to the field whose label you wish to modify.
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Constraints Referred By Constraints 1

Table Name CI_ACCT_apay JE Owner SPL CC36
Table Field collection 3000 4011 [IC) o= =

Field Name 2007 |APAY_SRC_CD | S muko Pay Source Code Java Field Name sutopaySource Dwner SPL CCRE

Field Special Notes

Mullable ] Required Yalidate
Audit Delate Audit Insert Audit Update [+]

Allow Customization [
Standard Time Type w

Sequence 5
Label
Override Label

Special Motes

Field Usage w

Table Field

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

 If thelabel 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.

Main i T ible-n-i...l.ﬂng he!ld-\
Field Name [accounT_LeL STE| Owner SPL CCRS
Base Field ':EE| m
Data Type Character W
Ext Data Type [ w

Precision 1
Scale o

sign ]
Level
88 Cpybk

Description 'Atmﬂ:
Java Field Name  account

Override Label
work Field

Special Notes

Database - Field
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» Fush the server and browser caches and verify that the new field |abel appears correctly.

Modifying Button Labels

Button labels are just like field labels; they are stored in the field table. Y ou can modify button labels just like you can field
labels.

Rdain Bill Segrments 1 Bill Routings Y Bl Messages | Characteristics |

Bill Info Bill 10 27T =)
Account ID ’E 5822116763 ;5;3 Bracil Mark - Residential Balance: 5-2,267.30, Spedal Account

Bill Status

Due Date Create Date/Time

Bill Date Completion Date | Time

Bil Segment | Current Amount | Status | Remarks

Button Labels

Total Generated Charge 0.00

Bill Segment Action | ’ [

Bill Action | | | e |

Button Labels

To modify button labels:

» 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 Source from the drop-down menu.
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("I Bill Sepments | Bill Routings 3 Bill Messages | Characteristics
Bill Info BillID 7] | ST
Account ID szz116763 | | Brazi,Mark - Residertial
Bill Status Lhsgl Bl
Due Date Create Date/Time
Bill Date Completion Date/ Time
Back
pt Amounk | Status | Remarks
Salect Al
Create Shorbout
Add to Favorites, .,
Encoding k
Prink
Refresh
Propertiss
Total Generated Charge 0,00
Bill Segment Action  Generate | oo | oo |
Bill Action Complete [ | REnpen I LreditNpt: |
View Page Source

Note: Many dialogs and windows have multiple source files; so if you can't locate the field you are looking for, try
right clicking in adifferent 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.

» Inthedisplayed 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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B billBillMainPage[1] - Hotepad

g% 8% E HEFE DR R FEFERE D EFE DR DD

File Ecit Formst View Help

SODUE_DATE_LBL - Due Date (elemernt type="L' J ~
SCREATE_DATE/TI_LBL = <Create Date/Time (element type='L' )
SBILL_DATE_LEL - EBil1l Date 5E'Iement type="L’
SCOMPLETION_DAT_LEL - <Completion Date/Time  (element Type="L'
£STOP_APAY_LEL - Stop Autopay Celement type="EU' , jsMames='ACTION_STP_APAY_SwW' )
SEXMP_MS5 - Message  (e]ement Type="L' , :]sua.me-'ExF_HSG_I.EL')
SDISPLAY_MESSAG_LEL - Dis ’Ia?: Message Explanation  (element type="IM' , jsMame='ExP_MSG_LONG')
STOT_AFT_COMPL_LEBL - Total Changes after Completion  (element Type='L' , jsMames'TOT_AFT_COMPL_LEL
STOTAL_GENERATE_LEL - Total Generated Charge (element type='L’
$BILL_SEGME_LBL - 8111 segment Action (element Type='L' 5'
SEEIAYNE=N - cenerate  (element type="BU' , jsName='ACTION_GEMERATE_SW')
SFREEZE_LBL - Freeze (element type= BU" , jsMame='ACTION_FREEZE_S5W')
§CANCEL_FROZEN_LBL - cCancel Frozen (element type='BU’ , jsMame="ACTION_CAM_FRIN_SW')
SEILL_ACTION_LBL - 8111 Aaction (element Type=L'
SCOMPLETE_LEL - cComplete  (element type="BU' , jsMames'ACTION_COMPLETE_SW')
SFRZ_COMPLETE_LBL - Freeze/Complete (element tType='BU’ , jsHames"ACTIOM_FRZ_CMPL_SW')
SODELETE_LBL - Delete element type='BU" SNaME-'J-CTIDN_DELETE_S'H'g
SREOPEN_LEL - Reopen element type='BU" , jsMames='ACTIOWN_REOPEN_SW'
SCREDIT_MOTE_LEL - Credit note elemant Type="BU' , jsMame='ACTION_CR_MOTE_SW')
SACTION wWO_Sw - write off (element type="BU' , jsnames'ACTION_WO_SW' )
$REV_WRITE_OFF_LBL =_ Reverse write off (element type='BU' , jsMNames'ACTION_REV_WO_SW')
§CANCEL_LBL - Cancel (element type="8U" , jsMame="ACTION_CAMCEL SW')
widger 1nfo:
widget_ID , Elemert Type - label info - label
BILL_INFD, IL
IM_Bi11_billctxt, IM
BILL_ID, IT - $BILL_ID - B111 ID
IM_BILL_ID, IM - $SEARCH_FOR_A4 B LBL - Search for a Bil11 w

Field Label Names and Values

» Navigateto Admin Menu - Database - Field in the Oracle Utilities Application Framework application and search for
the field name.

» When the field appears, enter an Override Label to suit your needs and save your changes.

Field Name

Data Type

Precision
Scale
Sign
Level

88 Cpybk

Description

(TP Tables Using Field |

[GENERATE _LEL SFE Owner SPL CC3B

Base Field =0} | J:E

| Character =

Ext Data Type v |

:Generate

Java Field Name :wate

Override Label

Work Field
Special Notes
Database - Field

» Flush the server and browser caches and verify that the new field |abel appears correctly.
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Modifying Messages

Y ou can modify the message text and description for messages, such as error, warning and validation messages. The
following example shows a validation message:

Microsoft Internet Explorer x|

& Mame Field missing

& mandatory Field has been left blank, Please enter a value and retry vour request,

If wou need support please supply the Following info to syskem suppork;

Message number: 3, 253
Call sequence; ;CIPCPMMR CIPCPMML CIPCPERF; CIPZSOLN

Message

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:

» Navigateto Admin Menu - System - M essage.

» Specify the message category in the search dialog.

» Specify the starting message number and click the search icon.

Message Category [ 3 (F| Dwner SPL CCAE
Description CIS Customer Information
Starting Message Mumber 253 é‘é

| | Message Mumber | Message Text | owner 9
W | | = 253 %1 field missing SPLCCaB
) | o= | = 254 %1 Fiedd nak numeric SPL CCaE
o (| = || 255 compute averflow at position 61 SPL CCaE
(B | | = 256 %1 %2 Field invald SPL CCRE

System - Message
» Click the go to button for the message you want to edit. Y ou are transferred to the Details tab for that message.
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m Details w

Message Category [is m Owener SPL CCRE
Description CI5 Cusborer Information

Message Collection \,I:]'_T.FJ 1 of 50 Li.tC:/ Get More...

Message Number 253 Owner SPL CCRE
Message Text %1 field missing

Customer Specific Message Text
& mandatory field has been left blank. Please enter a valee and retry your request,

Description

Customer Specific Description

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 anumber. A valueis substituted for the variable before the message is displayed. Do not modify the
message Vvariables and make sure that your custom message contains the same number of variables as the original .

» Saveyour changes.

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 anew Adhoc
characteristic validation algorithm that is very similar to a delivered plug-in.

Creating Algorithm Spot Implementation Class

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 AdhocCharacteristicValueV alidationAlgorithmSpot in
com.splwg.base.domain.common.characteristicType.

Create Algorithm Component Implementation

Copy the existing numeric validation plug-in "AdhocDateValidationAlgComp_Impl and nameit as"
AdhocDateAgeValidationiiiAlgComp_Impl" whereiii isyour initials.
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Modify the annotation to replace the last Date Format soft parameter with two decimal parameters (ageFrom and ageTo).

In addition, modify the validateDatel nRange method to check that the age (given date less the system's current date /
365.25) will be greater than the soft parameter ageFrom (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.

Add Algorithm Type

Note: The various"Adhoc characteristic value validation" algorithms that come with the Oracle Utilities Software
Development Kit are good references for algorithm plug-ins.

Add a new algorithm type copying most of the entriesfor ADHV-DTD:

Algorithm Type: CM ADHV-iiiJ whereiii isyour 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 lessthe characteristic date/ 365.25) isnot less
than the From Age (if non-zer o) and isnot morethan To Age (if non-zero).

Algorithm Entity: Char Type - Adhoc Value Validation
Program Type: Java

Program name: com.splwg.cm.domain.common.char acteristicType.AdhocDateAgeValidationiiiAlgComp whereiii
isyour initias.
Parameters:

Sequence: 1, Parameter:
Sequence: 2, Parameter:
Sequence: 3, Parameter:
Sequence: 4, Parameter:
Sequence: 5, Parameter:
Sequence: 6, Parameter:
Sequence: 7, Parameter:
Sequence: 8, Parameter:
Sequence: 9, Parameter:

From Date, Required: Not Checked

To Date, Required: Not Checked

Date Format1 (Stored Format), Required: Checked
Date Format2, Required: Not Checked

Date Format3, Required: Not Checked

Date Format4, Required: Not Checked

Date For mat5, Required: Not Checked

Age From, Required: Not Checked

Age To, Required: Not Checked
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Algorithm Type 2F] [CMaDH-ARRY | (7] Owner Customer Madification

Description WValicdate Date Field (Age) |
This algorithm is used to validate that an ad hoc characteristic value is a date, e

The Parameters From Date and To Date are both optional, The algorithm will ched that the date i [ater than the From Date (f
entered) andfor earker than the To Date (if entered). If either value i2 specified, they must be in the format YOAMMDO.
Long Descrigtion Thie various Date Formak parameters are used to control the format in which the date is entered by & user. You must supply at least
ane format in parameter 3. The other phrameters exist in case you slow multiple date formats to be used. Examples of date formats
inchade: TYYYMMDD, DDMMNYYY, DD-MM-YYY, MMDD AT, YOO -MM-D0, ete.

|Regardless of the format entered by the user, the date is stored in the format defined by parameter 3. We strongly recommend this %
Algorithm Entity | Char Type - Adhoc Value Vakdaton v

Program Type  Java |w

Program Name m,sd.,...g,;m.dmm.:wmm.d‘mratmbﬂ-,pe.-ﬁ.mre-ﬁ.qﬂ'&da:inna.hmlng | m @
Sequence | Parameter Required | Chwner

|- 1] | [From Date | [0 | customer Modfication
% |=|[__2 |[fopae | O | customer Modticaton
% | = [ 3| |[pateFomat: (storedFormat) Customer Modfication
S — 3| | [Date Format2 | O | customer Modiicaton
. 5 | [Date Formats 00 | customer modficaton
= 5| | [Date Formats | O | customer Modificaton
= || 7| | [Date Formats il O | customer Modfication
==l 8| ||Fromage | [ | customer Modfication
oo o | 9| | [To Age O | custamear Modifizatian

Algorithm Type
Add Algorithm

Add anew agorithm as follows:

» Algorithm: CM EXPDTH-iii.

» Description: Date must be a future date
» Algorithm Type: CM ADHV-iiiJ
 Effective Date: 1/1/2005

e Parameters:
» Sequence: 1, Parameter: blank

» Sequence: 2, Parameter: blank

» Sequence: 3, Parameter: YYYY-MM-DD
 Sequence: 4, Parameter: YYYY/MM/DD
« Sequence: 5, Parameter: MM-DD-YYYY
« Sequence: 6, Parameter: MM/DD/YYYY
e Sequence: 7, Parameter: MM.DD.YYYY
» Seqguence: 8, Parameter: 0.001

» Sequence: 9, Parameter: 0
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Algorithm Code fomeeoTar  [F]
Description }r‘.'_);te must be a future date, |
Algorithm Type 2] [CMADHN-AHP) | [ | | vaidate Date Field (Age)
i algorithm is used to validate that an ad hoc characteristic value is a date, ~

Parameters From Date and To Date are both optional. The algarithen vl check that the date is later than the From Date (f
tered) andjor earfier than the To Date (if entered). If either value is spedfied, they must be in the format YMMDD.

various Date Format parameters are used to control the format in which the date is entered by a user, You must supply at
one format in parameter 3. The other parameters exist in case you allow multiple date formats to be used. Examples of
te formats indude: YYYYMMDD, DOMM/YYYY, DDMMAYYY, MMDDNYYY, YIYY-MM-DD, etc.

Alg. Type Descr

of the format entered by the user, the date is stored in the format defined by parameter 3. WWe strongly recommend v

Parameters &0 1001 WISy o =
Effective Date 1-01-1300
Parametsr | sequence | value |
Frae Date [ :
To Date 2|
Diate Formatl (Stored Sormat) 3| [rrry+e4-00
Date Format2 ' 4| [y MmoD
Date Farmats 5 | [MM-DD-rrr
Date Formatd _ & iMM,nDD,-‘f'f'f':'
Date Formats 7| [MM.0D. vy
Fram Age ' 8 | |0.001
To Age 9|0
|
Algorithm

Create References to New Algorithm

Create an ad hoc characteristic type and reference the previously created agorithm onit.
« Char type: CM J-iii

« Description: iii's Adhoc validation test / Expiration Date

» Type of Characteristic Value: Ad hoc Value

« Vadlidation rule: CM EXPDT -iii

» Allow Search by Char Val: Not Allowed

Characteristic entity: choose Notification Upload Staging.
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-“I
Characteristic Entities

Characteristic Type EM I-AHP E

Description AHP's adhoc valdation test / Expraton Date

Type of Char Value Adhoc Value o

Validation Rule 2555 [cmExp0T-arP | (T Date must be & future date.

FK Reference

Allow Search by Char Val | not 2lloved w

[ | Characteristic Value | Desorpbion

Characteristic Type
Maintaining Portals and Zones

The framework system has the dashboard, which can contain a configurable set of zones that show diverse information.
Each product can have its own set of portals for e.g. the Oracle Utilities Customer Care and Billing system has two portals,
the account information page in Control Central and the customer information page apart from the dashboard.

Alerts =
Last Conkack: 03-21-2002 01:29PM

2 web Self Service Login in the |ast a0
days

Example Zone
This section describes how to create and implement your own custom zones and use them on the existing portals provided
by the application.

Note: Required Background. As azone developer you should have some familiarity with HTML. Further,
experience with Extensible Markup Language (XML) and XML Stylesheet Language Transform (XSLT) isvery
useful, because XSLT technology provides the easiest way to render information returned from service calls.

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.

Implementing Custom Zones

Portal zones are implemented as pieces of asingle portal HTML page. The portal framework wraps each zone inside adi v
element, and provides atitle bar and collapse/expand widgets. Note that zones are not implemented as independent iframes
(though the internals of a zone could be).

Zones can be configured to beinitialy collapsed when the portal page loads, and then execute a deferred 1oad when they are
expanded. This imposes some technical limitations that are discussed below.

While most zones do not depend on anything other than the current global context keys, some dashboard zones are context-
sensitive, meaning they depend on the keys of the current object being displayed.

There are two components that define a portal zone:
» Metadata to define the zone and its parameters
» A Javahandler class
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Key Dependence

Zones usually depend on one or more of the global context keys. These keys are derived from the global context lookup.
These are lookup values that each application defines for itself. When the web app server boots, the application will
enumerate the available lookup values and make this information available to the browser. For e.g. Oracle Utilities
Customer Care and Billing has ACCT_ID, PER_ID and PREM _ID asits globa context keys.

In addition, context-sensitive zones can depend on model keys. For performance reasons, zones are reloaded intelligently as
needed. Hence, non-context dashboard zones generally redisplay only when one of the context keys changes.

Creating a New Zone

The simplest way to create anew zoneis asfollows:

» Usethe ServiceZoneHandler

» Create a Page Service containing required data

e Createor reuse XSLT templatefile

» Define metadata declaring the zone and its parameters

Zone Types

A content zone is associated with a Java class (actually the interface com.splwg.base.web.portal .| Portal ZoneHandl er)

that is responsible for creating the zone's HTML. When a portal needs to be rendered, the server instantiates a new
handler instance for every zone for the request. In principle the handler could do anything within the bounds of the J2EE
architecture to create its content. In practice, the vast magjority of zones need to make a service call and create HTML
from the result. Fortunately the SimpleZoneHandler has been designed to make this easy, and uses XSLT to perform the
transformation from the result data (as an XML document) into HTML. Y ou will usually not need to implement your own
handler classes.

Zone Type Interfaces

The interface for the | PortalZoneHandler isillustrated below:

package com spl wg. base. web. portal ;

i mport java.io.| OExcepti on;
i mport java.io.Qutput Stream

i mport javax.servlet. ServletException;
public interface | Portal ZoneHandl er {

voi d handl eRequest (| User Zone zone, QutputStream out Stream) throws
Servl et Exception, | OException;

voi d setParameter (String paraneterNane, String val ue);

The interface for the IlUserZone is illustrated bel ow:

package com spl wg. base. web. portal ;

i nport java.io.| OExcepti on;
i mport java.io. Qutput Stream
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i mport javax.servlet. Servl et Context;
i mport javax.servlet.http. HtpServl et Request;

public interface |IUserZone {
Ht t pSer vl et Request get Request ();
Ser vl et Cont ext get Servl et Cont ext () ;
String getlLanguage();
bool ean i sLanguageLTR();
String get Sequencel d();
String get Nane();
voi d emt ZoneLi m t Message( Qut put Stream out) throws | OExcepti on;

void emitGet All (QutputStream out) throws | OException;

Note: OutputStream is abinary stream for UTF-8 encoded characters.

Service Zone Type

Y ou will usually use the ServiceZoneHandler, which also requires you to define a page service to provide the underlying
business data for the zone. The ServiceZoneHandler is a powerful, generic handler that is suitable for alarge number of
practical zone implementations.

This handler:

» Retrieves a page service buffer and convertsit to XML with appropriate localization

» Executes XSLT transform on the result

« Candisplay errors

« |s performance optimized with stylesheet caching

In a development environment you may want to flush the stylesheet cache. Simply invoke the flushPortal M etal nfo.jsp to
clear it.

The following table describes the ServiceZoneHandler parameters:

Parameter Description

SERVICE The page service to retrieve data, e.g. CILFAFHP

XSLURL Path to XSLT file (for example, WEB-INF/xsl/linkValueGrid.xsl)
Your files should be under /cm/xsl.

ALLOW_GET_ALL Allow display of "Get All" button if the data that you want to show won't
fit in one buffer.

KEY1 - KEY5 Defines required keys. If one of these keys is empty the zone is not
rendered (unless null keys are allowed, see below).

ALLOW_NULL_KEYS If ALLOW_NULL_KEYS is "Y", only one of the keys is required (any will
work).

The following diagram illustrates example parameters for the service zone type:
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Tux Service CIL.CAL7P
XSL UFRL WEB-INF ‘xsllinkValueGrid xsl

KEY 1 ACCT ID

KEY 2 PER_ID
KEY 3 PREM_ID
ALLOW NULL | Y

Example Metadata for Service Zone Type
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Zone Metadata

Maintained on User / My

Preference

User Tser Portal Portal Page Application
* Service
Favorites User Zone Porta Zone Content Zone Type
“ | Zone
UL Resource Context- Zone Zone Tvpe
(avigationKay] | Senmsitive Parameter Parameter
Zone

Portal Zone Metadata

Portals can contain multiple zones, and zones can be used in several portals. Each user can have an independent definition
of zones for his portal, via User Portal and User Zone. A zone requires a zone type class, which takes parameters. In
addition, context-sensitive zones are associated with Ul transactions (tab menus). For security reasons a content zone is
associated with an application service.

Debugging

There are several debugging facilities that help make portal zone development easier.

First, you should get the service working properly before worrying about the zone'sHTML. For e.g you can invoke the
service through a browser and see the result (as localized XML) using this URL from a browser already logged-in to the
Oracle Utilities Customer Care and Billing system:

http://<server>:<port>/portal type=raw& service=CILFAFHP& ACCT_ID=5922116763& PER_ID=...
Note the required parameters are the service and the keys. Don't put quotes around string arguments.

The example below shows the output of the CILCALZP service (http://<server>:<port>/portal ?
type=raw& service=CILCALZP& ACCT_|D=5922116763):

<?xm version="1.0" encodi ng="UTF-8" ?>
<pageBody acti onFl ag="" met al nf oKey="Cl LCALZP" >
<li st name="ZONE">
<l i st Header/ >
<l i st Body>
<field type="string" name="FI ELD LABEL"></fi el d>
<field type="string" name="FI ELD VALUE">Comment Exists On Account</fiel d>
<field type="string" name="TOCOLTI P_LBL_FI ELD'>G0 TO ACCOUN LBL</fi el d>
<field type="bool ean" name="CH LD ROW >f al se</fiel d>
<field type="string" name="SORT_KEY">ACCT</fi el d>
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<field type="string" nane="NAVI GATI ON_KEY" >account Mai nt</fi el d>
<field type="string" name="MENU _NAME'></fiel d>
<list name="KEY">
<l i st Header/ >
<l i st Body>
<field type="string" nanme="KEY_NAME">ACCT_I| D</fi el d>
<field type="string" nane="KEY_VALUE">5922116763</fi el d>
</li st Body>
</list>
</li st Body>
<l i st Body>
<field type="string" name="FI ELD LABEL"></fi el d>
<field type="string" nanme="Fl ELD VALUE">Account used in Billing test Plan</
field>
<field type="string" name="TOOLTI P_LBL_FI ELD'>G0O TO ACCOUN LBL</fi el d>
<field type="bool ean" nanme="CH LD ROW >f al se</fiel d>
<field type="string" name="SORT_KEY">ACCALT</fi el d>
<field type="string" nanme="NAVI GATI ON_KEY" >account Mai nt: 9</fi el d>
<field type="string" name="MENU NAME'></fiel d>
<list name="KEY">
<l i st Header/ >
<l i st Body>
<field type="string" name="KEY_NAVE"'>ACCT | D</fiel d>
<field type="string" name="KEY_VALUE">5922116763</fi el d>
</li st Body>
</list>
</li st Body>
<l i st Body>
<field type="string" name="FI ELD LABEL"></fi el d>
<field type="string" name="Fl ELD_VALUE">Cabl e Custoner</fiel d>
<field type="string" name="TOCOLTI P_LBL_FI ELD'>G0 TO SERVI C LBL</fi el d>
<field type="bool ean" name="CH LD ROW >f al se</fiel d>
<field type="string" name="SORT_KEY">SATYPE</fi el d>
<field type="string" name="NAVI GATI ON KEY" >saMai nt </fi el d>
<field type="string" name="MENU NAME"></fi el d>
<li st name="KEY">
<l i st Header/ >
<l i st Body>
<field type="string" name="KEY_NAVE">ACCT |D</fiel d>
<field type="string" name="KEY_VALUE">5922116763</fi el d>
</li st Body>
</list>
</li st Body>

C</list>
</ pageBody>

Simple Example: LinkValueGrid

The LinkVaueGridisageneric XSLT template that takes a standard copybook structure and createsan HTML table of
clickable links. It uses a standard include.xd file. As an example, consider the Alert grid.
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Alerts =
Last Contact: 03-31-2003 03:58PM

Comment Exists On Accounk

Account used in Biling test plan
Cable Customer

Overpayment exists

Pending Stop

Stopped SAs Exisk

Premise Has Multiple Accounts
Account Has Multiple Premises
Pending Order Exists

38 web Self Service Login in the last
60 days

Alerts Zone

XSLT File (/WEB-INF/xsl/linkValueGrid.xsl)

The XSLT transform extracts fields by name from the service buffer XML document, and injects them into the HTML
output.

Field Role

FIELD_VALUE Supplies displayed text.
NAVIGATION_KEY Provides navigation option.

KEY List of up to six context keys.
CHILD_ROW Boolean that forces a slight left-indent.

The LabelVaueGrid is similar, but it uses MENU_NAME to define the desired context menu.
(Reuse directly).

<?xm version="1.0" encodi ng="UTF-8" ?>
<xsl :styl esheet version="1.0" xm ns:xsl="http://ww.w3. org/ 1999/ XSLTr ansf or n' >
<xsl :out put nethod="htm" />
<xsl:strip-space el enents="*" />
<xsl : par am nane="sequencel d" />
<xsl : param nane="servi ce" />
<xsl :include href="include.xsl" />
<xsl :include href="valueG&i dl ncl ude. xsl" />
<xsl:tenpl ate match="1i st Body" >
<xsl :vari abl e name="navKey" sel ect="fi el d[ @ame=" NAVI GATI ON_KEY']" />
<xsl : choose>
<xsl : when test="string-I|ength($navkey) > 0">
<xsl :variabl e name="onclick">
<xsl : text />handl eGot oCont ext (' <xsl : val ue- of sel ect =" $navKey"/
>'<xsl:text />
<xsl:call-tenplate name="en t Keys" />
<xsl:text />)<xsl:text />
</ xsl:vari abl e>
<tr>
<xsl :variabl e name="1I abel ">
<xsl:call-tenplate name="title" />
</ xsl : vari abl e>
<xsl:call-tenpl ate name="rowC ass" />
<xsl:call-tenpl ate nane="I|i nkVal ueCel | ">
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<xsl :w t h- param nane="val ue" sel ect="fiel d[ @ane='Fl ELD VALUE ]" />
<xsl :wi t h- param nane="oncl i ck" sel ect="%$onclick" />
<xsl :w t h- param nanme="i ndent" sel ect="fiel d[ @ane='CH LD ROW]" />
<xsl :w t h- param nane="1| abel " sel ect ="$l abel " />
</xsl :call-tenpl at e>
</[tr>

</ xsl : when>
<xsl : ot herw se>

<xsl:call-tenpl ate nane="val ueCel | ">
<xsl :w t h- param nane="val ue" sel ect="fiel d[ @ane='FI ELD VALUE' |" />
<xsl:w t h-param name="i ndent" sel ect="fiel d[ @anme="CH LD ROW]" />
</xsl :call-tenpl at e>

</ xsl : ot herwi se>
</ xsl : choose>

</ xsl :

t enpl at e>

</ xsl : styl esheet >

XML Meta Info

The following excerpt shows the XML Meta Info for the link value grid

<?xm version="1.0"?>
<page servi ce="Cl LCALZP" >
<pageHeader >
<bool ean nanme="PAGE_READ SW/>
<string nane="ACCT_I D" size="10"/>
<string name="PER | D' size="10"/>
<string name="PREM | D' size="10"/>
<string nane="LAST_KEY_COVBI NATI ON' size="100"/>
</ pageHeader >
<pageBody>
<list name="ZONE" size="60">
<l i st Header | astl|ndex="ZONE COLL_CNT"></|i st Header >
<l i st Body>

<string nane="Fl ELD LABEL" size="50"/>
<string nanme="Fl ELD VALUE" size="254"/>
<string name="TOOLTIP_LBL_FI ELD"' size="18"/>
<bool ean name="CH LD ROWN />
<string name="SORT_KEY" size="30"/>
<string name="NAVI GATI ON_KEY" si ze="30"/>
<string name="MENU NAME" size="30"/>
<li st name="KEY" size="6">
<l i st Header | astl ndex="KEY_COLL_CNT"></1i st Header >
<l i st Body>
<string name="KEY_NAME" size="18"/>
<string name="KEY_VALUE" size="30"/>
</li st Body>
<list>

</li st Body>
</list>
</ pageBody

</ page>

Another Example: accountFinancialHistory

Zonesfor regular grids are not generic, but do contain a number of common components. Clicking a column header sorts

that column, according to its data type (string, number, date).
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Account Financial History =
Arrears Date Financial Transaction Type Current Amount Current Balance | Payaff Amounkt Payaff Balance

] Eill Segrent £20.89 40,00 $0.00

2] | 04-03-2003 Pay Segment $-15.39 $-20.89| aa

w | 03-17-2003 Pay Segment $-5.50 £-5.50 $-5.50

= | 03-06-2003 Paw Segment £-498.86 $EI.IIIIII% $0.00

=53 | 07-03-2002 Eill Segment §177.42 $498.86 2 $493,36

Example Account Financial History Grid

XSLT File (/(WEB-INF/xsl/accountFinancialHistory.xsl)

The XSLT transform "pulls’ data from the XML result document into HTML by name-matching.

In examining the XSLT file, note the split between header/data rows. Y ou can see how the metainfo defining the data types
for the columns is introduced, viathe numberLabel Cell and datel abel Cell. Y ou can see that the XSLT file minimizes
explicit formatting (for example, of column widths), preferring to let the browser lay things out asiit seesfit.

<?xm version="1.0" encodi ng="UTF-8" ?>
<xsl :styl esheet version="1.0" xm ns:xsl="http://ww.w3. org/ 1999/ XSLTr ansf or m' >
<xsl : out put nethod="htm" />
<xsl:strip-space el enents="*" />
<xsl : par am nane="sequencel d" />
<xsl :include href="include.xsl" />
<xsl:tenplate match="/">

<xsl:variable name="Ilist" sel ect="/pageBody/|ist[ @anme=" ACCT_FT H ST']/

i stBody" />

<xsl:if test="count($list) > 0">
<tabl e cl ass="dat aTabl e" cel | paddi ng="2" cel | spaci ng="0">
<tr class="zoneG i dLabel ">

<xsl:call-tenplate name="enptyCel " />
<xsl:call-tenpl ate nane="dat eLabel Cel | ">
<xsl :w t h- param nane="key" select="'3$ARS DT'" />

</ xsl :call-tenpl at e>
<xsl:call-tenpl ate name="1| abel Cel | ">
<xsl : wi t h- param nane="key" sel ect=""'$FT_TYPE FLG " />
</xsl:call-tenpl at e>
<xsl:call -tenpl ate nanme="nunber Label Cel | ">
<xsl :w t h- param nane="key" select="'Cl _FT$CUR AMI" " />
</ xsl :call-tenpl at e>
<xsl:cal | -tenpl at e name="nunber Label Cel | ">
<xsl : wi t h- param nanme="key" sel ect ="' $CURRENT_BALAN WRK' " />
</xsl:call-tenpl at e>
<xsl:call-tenpl ate nanme="nunber Label Cel | ">
<xsl :w t h- param nane="key" select="'Cl _FT$TOT_AMI" " />
</ xsl :call-tenpl at e>
<xsl:cal | -tenpl at e name="nunber Label Cel | ">
<xsl : wi t h- param nanme="key" sel ect ="' $DERI VED_AMI_WRK' " />
</xsl:call-tenpl at e>

</[tr>
<xsl:apply-tenpl ates select="8%list" />
</ tabl e>
</xsl:if>

</ xsl : tenpl at e>
<xsl:tenpl ate match="1i st Body" >

<xsl :variabl e name="fi nanci al Transacti onType" >
<xsl :val ue-of select="fieldl @anme='FT_TYPE FLG]" />
</ xsl:vari abl e>
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<xsl :vari abl e name="payEvent|d">
<xsl :val ue-of select="field[ @anme="PAY_ EVENT_ID]" />
</ xsl:vari abl e>
<xsl :vari abl e name="parent|d">
<xsl :val ue-of select="field @anme="PARENT_ID |" />
</ xsl :vari abl e>
<xsl :variabl e name="si blingld">
<xsl :val ue-of select="field[ @ane="SIBLINGID]" />
</ xsl:vari abl e>
<tr>
<xsl:attribute nane="position">
<xsl :val ue-of select="position()" />
</xsl:attribute>
<xsl:call-tenplate name="rowC ass" />
<td class="gridTd" wi dth="1">
<inmg src="/inages/goto smgif" xsl:use-attribute-sets="inmgeButton"
oncl i ck="handl eAccount Fi nanci al Hi st oryCont ext (' {$fi nanci al Transacti onType}"',
'{$payEvent1d}', '{$parentld}', '{S$siblingld}')" />
</td>
<xsl:variabl e name="current Anount" sel ect="fi el d[ @anme=' CUR_ AMI" |" />
<xsl:variabl e name="current Bal ance" sel ect="fiel d[ @anme="'CUR BAL']" />
<xsl :vari abl e nane="payof f Anbunt" sel ect="fi el d[ @ane='TOT_AMI" |" />
<xsl :vari abl e name="payof f Bal ance" sel ect="fiel d[ @ame="TOI_BAL'|" />
<xsl:call-tenpl ate nanme="dateCel | ">
<xsl :wi t h- param nane="val ue" sel ect="fiel d[ @ane=' ARS DT"']" />
</ xsl :call-tenpl at e>
<xsl:call-tenpl ate nane="val ueCel | ">
<xsl :w t h- param nane="val ue" sel ect="fi el d[ @ane='DESCR |" />
</xsl :call-tenpl at e>
<xsl:call-tenpl ate name="nunberCel | ">
<xsl : wi t h- param nane="val ue" sel ect =" $current Anount" />
</ xsl :call-tenpl at e>
<xsl:call-tenpl ate name="nunberCel | ">
<xsl :w t h- param nanme="val ue" sel ect ="$current Bal ance" />
</xsl :call-tenpl at e>
<xsl:call-tenpl ate name="nunberCel | ">
<xsl : wi t h- param nane="val ue" sel ect =" $payof f Amount" />

<xsl : wi t h- param nanme="di nmed" sel ect =" $current Anobunt = $payof f Anount"” />

</ xsl :call-tenpl at e>
<xsl:call-tenpl ate nanme="nunberCel | ">
<xsl:w t h- param nane="val ue" sel ect =" $payof f Bal ance" />

<xsl :wi t h- param nanme="di nmed" sel ect="$%$current Bal ance = $payof f Bal ance" />

</ xsl :call-tenpl at e>
</[tr>
<script type="text/javascript" defer="defer">

function handl eAccount Fi nanci al Hi st oryCont ext (fi nanci al Transacti onType,

payEventld, parentld, siblingld) {
swi tch (financial Transacti onType) {

case 'PS
case 'PX'
handl eGot oCont ext (' paynment Event Mai nt', ' PAY_EVENT | D,
payEvent | d);
br eak;
case 'BS
case 'BX'
handl eGot oContext (' billMaint', "BILL_ ID, parentld);
br eak;
case ' AD

case ' AX ; {
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handl eCot oCont ext (' adj ust ment Maint', 'ADJ_ID, siblingld);
br eak;

}

</script>
</ xsl : tenpl at e>
</ xsl:styl esheet >

XML Metainfo
The following excerpt shows the XML Meta Info for the Account Financial History.

<?xm version="1.0"?>
<page servi ce="Cl LFAFHP" >
<pageHeader >
<bool ean name="PAGE_READ SW/ >
<string nane="ACCT_I D" size="10"/>
<bool ean nane="LI M TED_SW />
</ pageHeader >
<pageBody>
<string nanme="ENTI TY_NAME" size="64"/>
<string name="ACCT_ID"' size="10"/>
<list name="ACCT_FT HI ST" size="25" service="Cl LFAFHL" >
<l i st Header/ >
<string name="ACCT_ID"' size="10"/>
<bool ean nanme="LI M TED _SW/ >
<string nanme="LAST_ PARENT |D' size="14"/>
<dat e nanme="LAST_ARS DT"/>
<string nane="LAST_CURRENCY_CD' size="3"/>
<string nane="LAST_FT_TYPE_FLG' size="2"/>
<noney nane="LAST_CUR AMI" preci sion="15" scal e="2"/>
<noney nane="LAST _TOT AMI" precision="15" scal e="2"/>
<noney nane="LAST_CUR BAL" precision="15" scal e="2"/>
<noney nane="LAST_TOTl BAL" precision="15" scal e="2"/>
</li st Header >
<l i st Body>
<string name="ACCT_ID"' size="10"/>
<dat e nane="ARS DT"/>
<string nanme="PARENT | D' size="14"/>
<string name="PAY_EVENT |ID' size="12"/>
<string nane="SIBLING ID"' size="12"/>
<string nane="FT_TYPE FLG' size="2"/>
<string name="DESCR' size="50"/>
<noney nane="CUR _AMI" preci sion="15" scal e="2"/>
<noney nane="TOT_AMI" precision="15" scal e="2"/>
<noney nane="CUR BAL" precision="15" scal e="2"/>
<noney nane="TOT_BAL" precision="15" scal e="2"/>
<currency tuxedo="CURRENCY_CD'/>
</li st Body>
</list>
</ pageBody>
</ page>

160 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



The Service Data Buffer
The following example output shows the Account Financial History Service data buffer converted to XML.

<?xm version="1.0" encodi ng="UTF-8" ?>
<pageBody actionFl ag="" netal nf oKey="Cl LFAFHP" >
<field type="string" nane="ENTITY_NAME"'>Brazil,Mark J - Conmercial </field>
<field type="string" name="ACCT | D'>5922116763</fi el d>
<list nanme="ACCT_FT_H ST" service="Cl LFAFHL" >
<li st Header acti onFlag="" hasMreRows="true" al ert Rowl ndex="0">
<field type="string" name="ACCT_| D'>5922116763</fi el d>
<field type="bool ean" nanme="LI M TED _SW >f al se</fi el d>
<field type="string" nanme="LAST_PARENT | D'>592211607251</fi el d>
<field type="date" nanme="LAST _ARS DT">1998-02-16</fi el d>
<field type="string" name="LAST_ CURRENCY_ CD'>USD</fi el d>
<field type="string" name="LAST_FT_TYPE FLG >PS</fi el d>
<field type="noney" nane="LAST_CUR AMI">-159. 33</fi el d>
<field type="noney" nane="LAST_TOI_AMI">-159. 33</fi el d>
<field type="noney" nane="LAST_CUR BAL">0.00</fi el d>
<field type="noney" nane="LAST _TOT BAL">0.00</fiel d>
</li st Header >
<li st Body acti onFl ag="">
<field type="string" name="ACCT_| D'>5922116763</fi el d>
<field type="date" name="ARS DI"></fiel d>
<field type="string" nanme="PARENT | D'>592211609883</fi el d>
<field type="string" name="PAY_EVENT |D'></fi el d>
<field type="string" name="SIBLI NG | D'>592211683162</fi el d>
<field type="string" name="FT_TYPE FLG >BS</fi el d>
<field type="string" name="DESCR'>Bil| Segnent</fiel d>
<field type="noney" nane="CUR_AMI">177.42</fiel d>
<field type="noney" nane="TOI_AMI">177.42</fi el d>
<field type="noney" nane="CUR BAL">-5.50</field>
<field type="noney" nane="TOTI BAL">-5.50</field>
<field type="currency" nane="CURRENCY_ CD'>USD</fi el d>
</li st Body>
<li stBody actionFl ag="">
<field type="string" name="ACCT_| D'>5922116763</fi el d>
<field type="date" nanme="ARS DT">2003-03-17</fi el d>
<field type="string" name="PARENT | D'>592211687290</fi el d>
<field type="string" name="PAY_EVENT | D'>592211628707</fi el d>
<field type="string" name="SIBLI NG | D'>592211605468</fi el d>
<field type="string" name="FT_TYPE_FLG' >PS</fi el d>
<field type="string" name="DESCR'>Pay Segnent</field>
<field type="noney" nane="CUR AMI">-5.50</fiel d>
<field type="noney" nane="TOT AMI">-5. 50</fiel d>
<field type="noney" nane="CUR BAL">-182.92</fi el d>
<field type="noney" nane="TOI_BAL">-182.92</fiel d>
<field type="currency" name="CURRENCY_CD'>USD</fi el d>
</li st Body>
</list>
</ pageBody>

XSLT Debugging

There are some techniques to help debug your XSLT files. Malformed XSLT will cause error messages to appear in the
WebL ogic console. In addition, you can test the layout of aportal zone in isolation using this URL from a browser that is
logged-in to the Oracle Utilities Customer Care and Billing system:
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http:<server>:<port>/portal 2type=xs Test& service=CIL CALZP& xs URL =/WEB-INF/xd/linkV alueGrid.xd & ACCT _
ID=5922116763

(Ignore any JavaScript errors)
The important parameters are the service, the x URL, and the service keys.

HTML Standards

Since portal zones are simply di v elements within asingle HTML page, they must co-exist harmoniously (for example,
don't assume HTML IDs are unique).

Here are sometipsto avoid problems:

Avoid hard-coding sizes (e.g. widths). It's best to let the browser manage the resizing of zones when the browser window is
resized by the user. One tip: Use width 100% for tables and divs.

Thereisan |E Bug with JavaScript in documents loaded after the main page has loaded, so-called deferred loading. To
support deferred loading, JavaScript tags must use the defer attribute:

<script type="text/javascript" defer="defer">

Further, such JavaScript code should appear at the bottom of the zone. Refer to the existing XSLT files for examples.

Rely on the standard Oracle Utilities Customer Care and Billing cascading style sheets (cisDisabled.css), which are
automatically loaded in the portal page. Some useful style classes are "normal”, "label", and "biggerText".

Since an HTML page provides a single global namespace for widget I Ds, avoid hard-coding HTML IDs. If you absolutely
must, you may want to make use of the sequencel d XSLT template variable, which provides aunique ID to every zone
when it renders.

Maintaining Background Processes

Maintaining Background Processes Overview

Each new background processes require the creation of two new classes. a BatchJob and a ThreadWorker. 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;

» A BatchJob is responsible for determining the work to be processed for a batch run and then splitting that work into
pieces that each ThreadWorker will process. When running a single process, a single BatchJob object is instantiated by
the framework. The framework then makes calls to the BatchJob instance at the appropriate time. One such set of calls
to the BatchJob instance is to return to the framework a collection of ThreadWork instances that will be distributed for
execution.

» A ThreadWorker is responsible for processing a single ThreadWork instance for arun. Within the ThreadWork there are
many WorkUnits representing the fine-grained units of work to be processed. In many cases the WorkUnits represent
a complete database transaction, for example, abill being created for an account. Whether or not the ThreadWorker
executes on the same computer as other ThreadWorkers or the BatchJob that created its work is left as a configuration
choice to be made at runtime. Within a single process, there may be many ThreadWorker objects. In general, each
ThreadWorker instantiated in a batch run has a corresponding row in the Batch I nstance table. The Batch Instance rows
provide persistent state that is needed for the ThreadWorkers to operate correctly in failure/restart situations.
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BatchJob

Creates
Work

' | 7
ThreadWorlkUnits
Consumes

Work

ThreadWorker ThreadWorker ThreadWorker

Creating a BatchJob

A BatchJob classis responsible for determining what work needs to be done within the run and splitting the work among
ThreadWorkers.

The BatchJob Annotation

Each BatchJob class must declare a BatchJob annotation that specifies important attributes of the job. An exampleis shown
below:

@at chJob (rerunnable = fal se,

mul ti Threaded = true,

nmodul es={t odo},

soft Paraneters = { @at chJobSoft Par anet er
(name=QUTPUT- DI R, type=string) },

toDoCreati on = @oDoCreation (drill KeyEntity = user,
sortKeys = {l ast Name, firstNane},

nmessageParaneters = {firstNane, |astNane}

)

)

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 BatchJob classisto return an instance of JobWork describing what work should be done
(ThreadWorkUnits) and have that work split into manageabl e chunks (ThreadWork) that can be processed by asingle
ThreadWorker.
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Most commonly, ThreadWorkUnits 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 ThreadWorkUnit
would contain a single Accountld. The ThreadWorker objects would then be constructed in such away that when asked to
execute for a ThreadWorkUnit it would pull out the embedded Accountld and then perform the required business function.

There are convenience methods available from the AbstractBatchJob that make it easier to create JobWork instances. For
example, the createJobWorkForEntityQuery(Query) method will accept a query returning BusinessEntity instances and
create a JobWork instance containing the appropriate number of ThreadWork instances each containing (notwithstanding
rounding) the same number of ThreadWorkUnits.

Declaring a ThreadWorker Class

It isthe responsibility of the BatchJob to declare what class defines the ThreadWorkers that should perform the work. By
returning a Class instance rather than ThreadWorker instances, the framework controls ThreadWorker instantiation which
may occur on adifferent VM than the one that the BatchJob instance resides.

Creating a ThreadWorker

The ThreadWorker performs the "heavy lifting" of a batch process. For a given run, there will ThreadWorkers created equal
in number to the "thread count" parameter provided when a process is requested.

Initializing ThreadWork

Each ThreadWorker instance can expect to have itsinitializeThreadWork() method called once by the framework before
any actual work isto be performed. This method may be implemented to do any setup necessary for that thread's execution,
most commonly output files opened or variables initialized.

It is very important that any setup necessary to execute a WorkUnit is done here and not in the creation of JobWork,
thisincludes accessing batch parameters. There is no guarantee that static variables set at the time of JobWork creation
will be available at this time. The framework may be calling ThreadWork in a different process from the creation of
JobWork.

Executing a WorkUnit

The ThreadWorker can expect that its executeWorkUnit method will be called once for each ThreadWorkUnit that that
ThreadWorker will process. For example, if the batch process will act upon 10,000 accounts and the process is submitted
with a ThreadCount=10, we can expect that there are 10 ThreadWorkers created by the framework and each worker will
have its executeWorkUnit method called by the framework for each of the 1,000 ThreadWorkUnits allocated to that thread.

Finalizing ThreadWork

Each ThreadWorker instance can expect to have its finalizeThreadWork() method called once after all ThreadWorkUnits
have been processed. This gives the opportunity to close any open files or to do any other "tear down" processing for the
ThreadWorker.

Choosing a ThreadExecutionStrategy

ThreadWork instances need to provide a strategy defining the execution policies for itswork. That is, how the work for a
thread will be processed. The interface that is implemented is ThreadExecutionStrategy. The most important aspect of thisis
how exceptions will be treated with respect to transactions.

» Should al the ThreadWorkUnits be wrapped in a single transaction with a single rollback on an exception?
« Should each ThreadWorkUnit be in its own transaction?
» Should the framework attempt to process many ThreadWorkUnits within a single transaction?
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« If an exception occurs should the framework "back up" and reprocess the successful units?

» Ingenera, new background processes are expected to chose from existing instances of ThreadExecutionStrategy, not
create new ones. Please scan for existing implementations of ThreadExecutionStrategy.

Building the Application Viewer

Creating Table XMLs
Run batch process FIAVGTBL.
Creating MO XMLs

Run batch process FIAVGMO.

Creating Algorithm XMLs

Run batch process FIAVGALG.

Extending Service XMLs

When new application services are created, new Service XMLs are also created as part of the process. These files may be
accessed viathe Application Viewer by copying them to the CM folder for Service XMLs.

"AVLOC\dataxm\CM"
Where AVLOC isthe path to the Application Viewer folder (e.g., C:\appViewer).

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 that are
delivered in the Application Viewer.

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 practical relevance to CM code. These files have been deliberately and explicitly omitted when
creating the product's Javadocs.

Note that 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.

Thereisonelocation that is used for both the product and CM Javadocs. Because they share the same location, there are
two steps involved in creating CM Javadocs.

Upgrade JSP to XSLT

Trees and subpanels should be upgraded to use the application's XSLTs instead of the JSPs used in v1.5.x. This section
describes the upgrade process.

Note that all other JSPs (tab pages, list grids, etc) must have been upgraded to XSLTsin v1.5.x. Thus, thereis no tool to
upgrade such codein V2.
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Create User Exit Files

The user exits in the JSP-based system were directly placed within the JSP as code snippets within specially located
markers. In the XSLT system, the meta-data is separated from the user exit, and resides in an .xjs file with the same name as
the JSP file, with only user exits and each user exit function explicitly defined in thefile.

Going from JSPto XSLT user exitsisthus not trivial. However, a set of supplied scriptswill create anew user exit .xjsfile
for each of the different JSP template filesin your system. The following table lists the scripts to run for each template file:

Sub Panel convertSubPanel.pl

Tree Page convertTreePage.pl

Tree User Exit Changes

Sincethe XSLT user exits are now callout functions, five tree user exits need to be coded differently. The main purpose of
these five user exitsisto change avariable's value. The analogous new XSLT user exits return the desired value instead.

The user exits have been renamed to more accurately reflect their new function. Below is a comparison of nhames and
purpose of JSP-based user exits versus X SL T-based user exits.

JSP name Main purpose XSLT name Main purpose

setServicelndex Sets the desired servicelndex overrideServicelndex Returns the desired index of the
variable. service.

setNavKey Sets the desired newNavKey overrideNavKey Returns the desired nav key.
variable.

setNavKeylndex Sets the desired navKeylndex overrideNavKeylndex Returns the desired index of the
variable. nav key.

setimageOpenindex Sets the desired imagelndex overridelmageOpenindex Returns the desired index of the
variable. open image.

setimageClosedindex Sets the desired imagelndex overridelmageClosedindex Returns the desired index of the
variable. closed index.

Each user exit is passed the variable's original value. If the user exit does not return avalue, the original variable's value will
be used.

Below isan example of a JSP user exit and a converted XSLT user exit inside an .xjsfile.
Here isthe JSP user exit.

/1 $#BSES SETSERVI CE

i f (nodeNa == 'newtype') {
var nylLetter = pageKeys. FT_TYPE. substr (0, 1);
if (nyLetter == "A") {
servi cel ndex = 1;

}

if (nyLetter == 'B') {
servi cel ndex = 2;

}

if (nmyLetter == "'C) {
servi cel ndex = 3;

}

if (nyLetter == "'P') {
servi cel ndex = 4;

}
}
/1 $#BSEE SETSERVI CE
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Here isthe same user exit coded in an .xjsfile:

function overrideServicel ndex(nodeNanme, services, pageKeys, servicel ndex) ({
var overri del ndex;

i f (nodeNane == 'newtype') {
var myLetter = pageKeys.FT TYPE. substr(0,1);
if (nmyLetter =="A") {
overridel ndex = 1;
}
if (nmyLetter == "B') {
overridel ndex = 2;

}
if (nmyLetter == "'C ) {
overri del ndex = 3;

}
if (nyLetter == "'P) {
overridel ndex = 4;
}
} _
return overri del ndex;

}

Change Template Code in Program Components

The meta-data on the database for the CM JSP program component pages needs to point to the new XSLT template codes.
Thereisaset of SQL scriptsthat update all the CM tree and sub panel program components with the correct template.

Run the SQL s in the script changeTemplateCodesT TRANdPN.sgl against your database to perform this change.

Create XML File with Ul Meta-data

The XSLT framework uses the meta-data at run-time to drive the transform. However, it does not query the database for
this, and instead relies upon an intermediate representation in the form of an XML file stored with the same name (but with
an .xjs extension) and location as the original JSPfile.

The XML fileisautomatically created by the framework the first time the page is viewed if an existing XML file does
not exist. Delete the existing XML file, if one exists, located in the same directory as the original JSP file. The XML file
is named after the program component's name. To generate the XML file, view the program component from within the
application.

Delete the JSP Files

Once the meta-data is changed and the new files are properly placed, there is no longer aneed for the JSP files for the
converted program components, and it would be a good idea to del ete them to avoid confusion.

Find the JSP files in the file system and delete them.

Log into the Application and Test

For the new XSLT pages to be used by the system, instead of the system looking for the old JSPs, some server and browser
caches need to be flushed. The easiest thing to do is restart the app server and start a new browser session.

Login and visit the converted pages to test functionality.
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Utilities

Environment Batch Programs

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 displayEnvironment.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 switchEnvironments.bat

Parameters None.

createNewEnv.bat

Property Detail

Purpose 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.

Description 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.

Usage createNewEnv.bat -a <appServerDir>

Parameters « -a<appServerDir>. Specify the base directory of the app server to
configure.

Services

Batch Program setupSvcXMLPrompted.bat

Property Detail

Purpose Setup service XML.
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Property Detail

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 setupSveXmlPrompted.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 XAl.

Usage updateXMLMetainfo.bat

Parameters None.

Eclipse Tools/Wizards

There are afew wizards and tools available for developing against the framework within Eclipse plugins.

Batch Program startEclipse.cmd

Property Detail

Purpose Launch the Ecliipse SDK for the current development environment
(project).

Description Launches the Eclipse SDK for the current development environment.

Usage startEclipse.cmd.

Parameters None.

Annotation Editor

A lot of the Java classes that will be created to add behavior to the application require Annotations to provide meta-data
about the implementation (see Java Annotations chapter in the Developer Guides).

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,
and there will be amenu item "Edit Annotation”.
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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 fil€'s current annotation contents.

& Edit annotation for ReportOptionListMaintenance. java @

Annotation Editor

This page allows editing of an annokation,

Default Cobol Copybook: |

Entkity: | reportopkion

Program: | CIPZRPOP

Secured: v

Servie: | CILZRPOP

Body: Edit DataElement. .. |

Default For add Yalue: Edit Keyvalue, .

Actions: Edit array of Strings. .. |
Default Yalues: | Edit array of JavaMametalue, .. |
Header Fields: Edit array of Header Figlds, .. |
Lists: Edit: array of List... |

Modules; Edit array of Strings. .. |

Finish Cancel

The appearance of the dialog is dependent upon the particular annotation, but the standard dialog will present a layout of
two columns, alabel 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, |eaving 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
errorswill be displayed near the top of the dialog and the Finish button disabled.
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& Edit annotation for BatchJobClassSearch. java @

Annotation Editor

€3 Service is required

Service: |

Language Dependent: [

Returned Entity Mame: |

Returns Entity: [

Main Search: Edit SearchserviceCriteria. . |

At Search: Edit SearchserviceCriteria. . |

Alt Searchz: Edit SearchserviceCriteria. . |

At Searcha: Edit SearchserviceCriteria. . |

At Searchd: Edit SearchserviceCriteria. . |

At Searchs: Edit SearchserviceCriteria. . |

At Searche: Edit SearchserviceCriteria. . |
Return Figlds: Edit array of SearchReturnField. .. |

| Cancel

When the property valueisitself alist of values or another annotation, there will a button instead of an input text box.
Clicking the button will bring up another dialog to edit itsinformation. 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

=
IE3)

Einish | Cancel |

To add a new element, click the '+' button. Thiswill popup 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 itsrow in thelist dialog, and a new dialog will open to edit its values.

Finally, thereisaspecial list diaog for lists of strings. Instead of editing the elementsin thelist in anew dialog, asingle
input field near the bottom of the dialog is used to edit the highlighted entry.

Oracle Utilities Application Framework Software Development Kit Developer's Guide « 173



& Edit list nullableKeyFields X
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up

dawn
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PER_ID

Einish | 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

In order to use the Maintenance Object Wizard described in the next section, some information will have to be provided in
order for Eclipse to connect to the database to retrieve the Maintenance Object metadata.

There are two ways to specify the database connection information.

Thefirst isaway for each project to possibly specify different connection information. Thisisdoneinthe. pr oj ect file
stored in the project's directory. Thisis an XML file that describes the project. The database information can be supplied in
abuildCommand node under buildSpec under the projectDescription root node:

<bui | dSpec>

<bui | dCommand>
<name>com spl wg. t ool s. dbConnect i on</ nane>
<ar gument s>
<di cti onary>
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<key>ur| </ key>
<val ue><URL></val ue>
</dictionary>
<di cti onary>
<key>user nane</ key>
<val ue><USERNAME></ val ue>
</ di ctionary>
<di cti onary>
<key>passwor d</ key>
<val ue><PASSWORD></ val ue>
</ dictionary>
</ ar gunent s>
</ bui I 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.

Thisfile 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. Thisis availablein an Eclipse preference- go to
"Window | Preferences...". Then in the tree pane on the left of the Preferences dialog, choose "SPL Preferences’. Under
SPL preferences, choose "Database Connection”. The preference pane on the right will now show inputs for the database
connection information.
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& Preferences |:|@@

type fiter text | Database Connection Preferences Gl

+- 3eneral
< Ak SPL Incremental Builder Preferences

Checkclipse [ Cwerride Defaulk DB Connection

+- Data
Database
Help Database Connection Userkame |
InstalliUpdate
Inkernet
Jalopy
Java
Plug-in Development
Run/Debug
Server
SPL Preferences
Cobol Corvversion Pre
Database Connection
+|- Teearn

Walidation
+- Welocity LI
+-Web and XML
+-Web Services

Database Conneckion URL |

Database Connection Password |

o O Y B

Restore Defaults | apply |

| K | Zancel |

Click the override default DB connection if the database contains materialized views to the true devel opment database for
performance reasons. Enter the information into the appropriate text boxes and click OK. Thiswill take effect immediately,
without need of restarting Eclipse.

Maintenance Object wizard

In cases where awhole new "Maintenance object” is being added to the application, and the datais first entered onto the
Cl_MD_MO and related tables, there isawizard that will use that meta data as a starting point and with some devel oper
input, create all of the manually coded Java Entity Impl 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, asit will default the project and
source directory selected). From the list of new wizards available, choose "Other...".
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i Package Explorer X = B @ CobolReportParame. .. | m
Y | Flis= import com.splwg.base.dorr
import com.splwg.base.domr
i 4 Project...
Go Into
i Package
Cpen in Mew Window
i (& Class 1
Open Type Hierarchy F4
€ Interface
4 Copy Chrl+C .
=3 G}' Enum
i
[[5 Paste ChrlHy @ Annotation :
_|
¥ Delete Delete {87 Source Folder
Build Path r
Faolder i
Source Alt+5hift+s F U;
Refactor Alk+shife+7 ¥ LT FilE C
=i i 4 =
2] Untitled Text File ]
Lug Import. .. s 0
|ET Init Test Case
L7 Export. ..
C
i
Example. ..
é‘ﬂ' Refresh F5 = i
Close Project i Cther...

Thiswill open anew dialog, where the maintenance object wizard is under SPL:
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Select a wizard

Wizards:

(= Cobol Convversion Y
[

= Data

= Eclipse Modeling Framework,

= Example EMF Maodel Creation Wizards
= lava

= lawa Emitter Templates

= Plug-in Developrment

= Server

= Simple

= 5PL

O e o O O O e O o B

Maintenance CObject Implementation Classes

+-[= Web

+-[= Web Services "'
F- [ wML w

| Mextk = | Cancel

(Note that you can configure Eclipse so that in the future the "Maintenance Object implementation classes’ wizard appears
directly under thefirst "New..." menu.)

Thefirst page of the wizard asks for the project and source path to place the new files. Then it asks for the some 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 (e.g., a subsystem, like ‘common' or ‘customerinformation’), followed by the
top level entity's name (e.g., 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 Object and Location information

@ Maintenance Objeck must be specified

Application
Sub Package
Package

Mainkenance Object

Source Folder: | Baselgen Browse. ., |

iGenerate LI Maintenance [+

Browse, ..

< Back | | Cancel

Finally, you can optionally choose to Generate the Ul Maintenance (the default isto 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.
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& Search for Maintenance Object

Maintenance Object | | Search by MO Code |

Primary Table Marne Search by Table

Maintenance Object | Frirmary Table |

K | Cancel

Both of these searches are "likable" in that partial matches starting with the input will be shown.
Pressing OK on the search or double clicking arow 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. Thiswill 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 Cbhject table relationships

BEFook - kable (CI_MD_TEL) has Language Table *Mak werified®
=l constraints  (CI_MD_COMST) *Mat verified®
figlds (CI_MD_COMST_FLDD *Mok verified®
figlds {CI_MD_TEL_FLD) has Language Table *Mok verified®

InFa
Enkity name
Tahble

Lisk property Mame |

Order By |

Clustering Parent property |
Allow mixed case Id £
Yerified [

< Back | | | Zancel

Each node in the tree must be visited in order to enter some information or at least verify that the default datais correct. The
nodes themselves show the list property name, the table, whether the table has alanguage table, and whether the node has
been verified.

The selected node's datais 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 viathe
property ‘constraints. And likewise, each constraint will then have a child collection called fields.

The order by isan optional property. It isacomma-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 _ID,
OWNER_FLG".

The clustering parent property comes into play for generated IDs. In some cases, it is beneficial to cluster the generated
keysfor related objects so that batch threading is more efficient. An example is every Service Agreement can haveits D
generated with some portion of its account ID. The account will be accessed off of a serviceAgreement viathe property
account. Thus the Service Agreement root node in the above dialog would probably have a value of ‘account’ for the
clustering parent property.

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" check box should be checked in this event.
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Finally, to ensure that the devel oper reviews each node's values, the Verified check box 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' datais
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 dataiis 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 |Entity j

Edit annatation

Cancel

On this page, the maintenance class name and maintenance type can be chosen. The maintenance class name is something
like the root entity name followed by 'Maintenance" 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 atime, with nested child lists,
etc. The other choiceis'List", which is asimplified maintenance where many instances of the maintenance object are edited
at onceinagrid. Thisisusually 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.

(Note that 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 Devel oper Guide for details about annotations. Clicking on the "Edit Annotation™ button will launch
anew dialog window for editing the annotation. The most important information that every maintenance must specify on
the annotation is the service name. Thisfield isimmediately visible on the main dialog for the annotation, and must have
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avalue entered. Most everything else will have been defaulted with appropriate values from the Maintenance Object meta
data. See the developer guide mentioned above for more information on using the annotation editor.

After the maintenance information and annotation is complete and valid, pressing finish will cause the entity files and an
empty maintenance class to be created, and editor windows opened on each of them.

Upgrade JSP to XSLT

Note: JSPs other than trees and subpanels must have been upgraded to XSLTsin v1.5.x. Thus, thereis no tool to
upgrade such codein V2.

Batch Program convertTreePageExits.pl

convertTreePageExits Purpose
Creates user exit files from tree JSP files.
convertTreePageExits Description

This program creates user exit .xjsfilesfor al tree JSP files under the current and child directories. The .xjsfile 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.
convertTreePageExits Usage
Perl convertTreePageEXxits.pl

Batch Program convertSubPanelExits.pl

convertSubPanelExits Purpose
Creates user exit files from subpanel JSP files.
convertSubPanelExits Description

This program creates .xjs files for al subpanel JSP files under the current and child directories. The .xjsfile 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 convertSubPanel Exits.pl

SQL Script changeTemplateCodesTTRANdPN.pl

changeTemplateCodesTTRANdPN Purpose

Changes the tree and subpanel template codesto the XSLT template codes.
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changeTemplateCodesTTRANdPN Description

This changes the template codes of from JSP to XSLT template codes. This template code instructs the application to use
the XSLT engineinstead of the referring to a JSP.

These SQL commands should be run against the database.

Javadocs

Batch Program generateJavadoc.bat

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 in
the Application Viewer. To integrate the javadocs with the product's
javadocs the reindex tool needs to be run.

Usage generateJavadoc.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 reindexJavadoc.bat

Parameters None.
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Chapter 3

Developer Guide

Overview

The Oracle Utilities Application Framework provides arich environment for developing applications. This document
provides areference for various topics that will help developers make the most of this application development framework.
The sections in this document include:

» The Java Annotations section describes the meta-data that can be embedded in Java code for various purposes.

« ThePublic API section describes available methods, interfaces, etc., in the various Java classes like entities,
mai ntenances, etc.

» TheApplication L ogs section describes how logs are set up and used.

» The Java Programming Standar ds section describes Java coding practices that promote efficient development and
maintenance as well as upgradeability.

» TheHQL Programming Standar ds section describes HQL coding practices that promote efficient development and
maintenance as well as upgradeability.

» The SQL Programming Standar ds section describes SQL coding practices that promote efficient development and
maintenance as well as upgradeability.

» The Database Design Standar ds 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 aso describes standards to be followed to ensure upgradeability.

» TheKey Generation section describes the automatic generation of random and sequential primary keys.
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Java Annotations

In order to direct the application how to deal with the code in certain classes, annotations are employed. These annotations
can direct the generator how to generate the superclass, how to register the class, and at runtime can effect the behavior of
the class. The annotations are potent metadata used at several levelsin the application.

Technically, the annotations are structures described inside a JavaDoc comment prior to the start of classes or methods.
They are structured via starting with a'@" sign, 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 which specifies avalue for a unique
default key. The values can be any of strings (needing to be bound by quotes if there are special charactersinside 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, etc.) typically hasits own annotation. Each
of these annotations has an underlying Java class in the com.splwg.shared.annotations package, where the name of the class
is the name of the annotation suffixed by Annotation. The JavaDoc comments of these annotation classes should give more
detail for each specific annotation.

An example will help illuminate:
Here is the entity annotation for batch control:

/**

* @Busi nessEntity (tableNane = Cl _BATCH CTRL,
oneToManyCol | ections = { @hild (collectionNane = paraneters, chil dTabl eNane
= Cl _BATCH_CTRL_P,
order ByCol umNanmes = { "SEQ NUM'})})
*/
public class BatchControl I npl

The name of the annotation is BusinessEntity. It has specified properties tableName, and oneToManyCaollections (there
are others available, but they need not al be specified). The property tableName specifiesthe CI_BATCH_CTRL table
asthetable that this entity maintains. It also contains some oneToMany child collections, specified by thelist of Child
annotations. In this case, thereis asingle child, with a collection name of parameters, pointing to the child table Cl_
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 all of the available annotation properties, and with some validation of 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, and assure against typographical errors and not have to hunt down the allowed
properties.

Hereisalist of top-level annotations and their corresponding purpose or managed class type, and a pointer to an example
classin the FW code where available.

BatchJobAnnotation for batch jobs, defining such properties as whether the batch is multithreaded and what soft parameters
it uses. An example batch job in Javais defined in the class com.splwg.base.domain.todo.batch .BatchErrorToDoCreation.

BusinessComponentAnnotation for business components. Thiswill register the business component either as a new one
(and define whether it can be replaced or not), or areplacement of an existing one. An example business component is
com.splwg.base.domain.todo.toDoEntry. ToDoEntryAssigner_Impl.

AlgorithmComponentAnnotation for defining algorithm implementations. Thisis used to create a new agorithm
implementation, defining which algorithm spot it is for, and what soft parameters it uses. An example a gorithm component
is com.splwg.base.domain.common.characteristicType.AdhocNumericValidationAlgComp_Impl.

EntityChangeA uditorAnnotation for implementing audit behavior when an entity is modified. An example auditing
component is com.splwg.base.domain.common.audit.DefaultTableAuditor_Impl.
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BusinessEntityAnnotation 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.splwg.base.domain.batch.batchControl .BatchControl_Impl.

ChangeHandlerAnnotation for extending entity persistence behavior- adding validations, or
adding extra code to execute on add/change/del ete actions. An example change handler is
com.splwg.base.domain.common.characteristicType.CharacteristicType_CHandler.

CodeDescriptionQueryAnnotation 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.

EntityCodeDescriptionQueryAnnotation 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.splwg.base.domain.common.country.Country CodeDescriptionQuery.

MaintenanceExtensionAnnotation for extending a maintenance. There are no examples of maintenance extensionsin the
framework. It is purely an implementer component. Please see Maintenance Extensions (User Guide: Cookbook: , Hooking
into User exits: Hooking into Maintenance Class User Exits).

QueryPageAnnotation for creating a new query page service. An exampleis
com.splwg.base.domain.todo.toDoQueryByCriteria. ToDoQueryByCriteriaM ai ntenance.

PageMai ntenanceAnnotation for creating a new generic page maintenance. An exampleis
com.splwg.base.domain.security.user.SwitchUserL anguageM ai ntenance.

EntityListPageM aintenanceAnnotation for creating a new maintenance for an entity-type, with alist based front end. An
example is com.splwg.base.domain.common.phoneType.PhoneTypelL istM ai ntenance.

EntityPageMai ntenanceAnnotation for creating a new entity maintenance, that maintains a single instance at atime. An
example is com.splwg.base.domain.batch.batchControl .BatchControl Maintenance.

ListServiceAnnotation for creating alist service (read only), meant for trees for example. An exampleis
com.splwg.base.domain.security.user.UserAccessGroupCountListinquiry.

Public API

SQL Return Codes

The framework generally returns the database-specific return codes from SQL execution. However, the framework returns
SPL -specific return codes for commonly-used SQL execution result messages. These SPL-specific return codes are the
same regardless of the database. This allows programs to be portable across different databases.

The following lists the SPL-specific return codes:

SQL Execution Result SPL 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 select 999999994
Deadlock 999999995
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SQL Execution Result SPL Return Code

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.

Standard Business Methods

In general, classes that are created to implement business logic, including change handlers, business entities, maintenances,
and business components have access to standard methods intended to give application code access to framework
functionality. Commonly, these classes extend the GenericBusinessObject class within their inheritance hierarchy. Below
are some general descriptions of the provided methods. Please refer to the JavaDocs for more detail.

» createQuery(String)-Create an HQL query.
 createPreparedStatement(String)-Create a'raw” SQL statement. It is preferable to use the createQuery method.
» getActiveContextL anguage()/getActiveContextUser()-Get the language and user associated with the current request.

» createDTO(Class)-Create a new DataTransferObject instance for the entity corresponding to the provided business
interface class.

 getDynamicComponent(various)-Get a Business Component instance corresponding to the input business interface for
the component.

» getSystemDateTime()-Get the current DateTime instance appropriate for business logic.
 IsNull(Object)/notNull (Object)-Methods that answer the question if an object is null or is equivalent to null.

 isNullOrBlank(String)/notBlank(String)-Methods that answer the question if a String referenceis null, zero length, or all
blank.

» startChanges()/saveChanges()-Used to defer validation when making complex changesto entities. It may be the case
where avalid entity can only be constructed by passing through one or more invalid states. By calling startChanges()
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.

Public Methods

These methods are exposed via the generated "business interface" of the entity.

« registerChange(Change) - Allows for another entity to register the fact that that entity has changed so that any dependant
change handler logic in this entity may fire. Thisis most useful in situations where the changed object and the dependant
object (the one needing to know about the change) are not directly related by parent-child relationships.

» getDTO() - Get a DataTransferObject representing the current state of the entity.
» satDTO(DataTransferObject) - Update the state of the entity based on the passed valuesin the DTO.
» getld() - Each entity has a method by this name with retrieves and Id instance of the appropriate class for the entity.

188 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



» getFoo() - Get the value of the persistent property "foo".

» fetchBar() - Convenience method that will fetch the value of "bar" where "bar" is a parent entity referenced by an
optional foreign key refernce. The word "fetch" is used to denote that navigation to that entity is not provided from
within HQL.

» getBazzes() - Get the EntityList containing members of the entity "baz". For example, a getPersonNames() method on
the "person” entity might return an instance of an EntityList containing PersonName 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:

« thisEntity()-Returns the instance of the current entity. Generally, thisis used when an entity needsto passitself asan
argument in amethod call.

» addError(ServerMessage)-Add an error relating to the current entity.
 addError(ServerMessage, Property)-Add an error relating to the passed property on the current entity.
» addWarning(ServierMessage)-Add awarning to the current warning list.

Data Transfer Object Methods

DataTransferObjects (or DTOs) are transient objects meaning that changesto 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.

» getFoo()/setFoo(Bar)-Get or set the value of the property "foo".
» newEntity()-Create a new persistent entity based on the values currently held in the DTO.

Id Methods

Entities generally have an Id class created for them by the artifact generator. This provides clarity in the application code
asto what "kind" of Id isbeing held or passed. Likewise, there are useful methods on these Id classes. 1d instances are
immutable.

 getEntity()-Get the business entity that this Id refersto or null if no such entity instance exists.
» getFoo()-In the case where the Id contains a persistent entity "foo", return that entity.

» getBarld()-Get the contained Id referring to the entity "bar".

» newDTO()-Create anew DTO instance with the Id property already set to this |d'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 SPL products. Implementers have the ability to add additional business logic without changing SPL product html files.
These user exits were developed such that developers can create an include-like file based on external user exit templates.
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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 al so 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 implementers 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.
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Ul Available User Exits - Online Reference
The location of the external JSP file is the \cm directory under the web application root directory:

II1lcn1 "

jl_l

E xternal
JSP

Includes

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.
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Client User Exit Flow

The following flowchartsillustrate 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:

Start of a function A function that is illustrated in
greater detail in another
diagram

Location where a pre user
exit can he inserted
A call to a page maintenance
proagram on the server

Location where a post user

exit can he inserted
A decision hased on a

parametervalue

A function End ar return to main
function

Flowchart Legend

Whenever you see arequest for a server-side page service, you can refer to the Page Maintenance Program flowchart to see
the server-side processing. Y ou can determine the Page Action based on the service being requested: Read, Add, Change,
Delete, or Default.

Read Page

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 viaa Go To button or a Context menu.
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Delete Page

The Delete Page function is executed when the user clicks the Delete icon.
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Do Page Delete

Prepars
Model for Add

Refresh
Page

|

Save Page

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 Serviceis requested. If
an existing object is not displayed on a maintenance page and the user presses save (e.g., they are adding a new object to the
database), the Action Flag does not equal change and therefore the Add Page Serviceis called.
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¥

Load Object
Model

Refresh
Page

Refresh Page

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.
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The pre/post Tab Page Window Load user exit is agood place to implement Field Level Security logic. By using the
getFieldLevel Securitylnfo() function found on the "top™ object (please 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, afield can be made "read-only" if the user's Field Level security islower than the required
security level. This prevents the user from changing the value of the field.

Y ou 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.

Prepare Model for Add

Prepare Model for Add is called when a user enters apage in Add mode (e.g., they click the + button next to a menu item).
It isalso called by Delete Page to load an empty model, which displays page with empty fields.
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Update Field

The Update Field function is called when a user changes the focus from one field on the page to another (e.g., when a user
tabs out of afield or clicks on another field).
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The pre/post After Field Update user exit is agood place to manipulate HTML elements (e.g., hiding/unhiding or enabling/
disabling) depending on the value entered by a user.

External User Exit Templates

Below isthelist of al available external template files. They are located under the "\cm_templates’ folder of the application
root directory.

Note: The flowcharts above illustrate user exitsin the Tab Page and List Grid templates only; these are the templates
in which most of your customizations will occur.

Accordion: accordionPage.jsp

Graph Panel: graphPanel Exit.jsp
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List Grid: listGridExit.jsp

Search Data: newSearchDataEXxit.jsp
Search Page: newSearchPageEXxit.jsp
Sub Panel: subPanelExit.jsp

Tab Page: tabPageExit.jsp

Tree Page: treePageExit.jsp

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 variablesunlessit is
absolutely necessary.)

» User Function Declar ations contains your own functions. Y our 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. Y ou can find more technical information about the
behavior of these functionsin the external templatefiles.

Design Approach

Examine the partial template below to see how the external include file looks. Asyou might notice everything is
commented out. If you want to call a certain function, you have to uncomment the functions and/or sections. Please note
that only declared functionsin the external files can be called from the HTML Page. To see the entire external file templates
or available functions, examine the "\cm_templates" folder under the application root directory.

<%@page content Type="text/htnl;charset=UTF-8" %
<v@taglib uri="spl.tld" prefix="spl" %
<spl:initializelLocal e/ >

<l--
R R I S I I I S R R R I I R R I kR R S I I I R O Rk I I R O
* *
* Copyright (c) 2000, 2007, Oracle. Al rights reserved. *
* *

ER Rk b ok b S S R R Rk Sk S S S S R O Rk o S kS S O
* *

$#BSES* REVI SION-INFO Start Exit, Do not nodify - Dev. Only.
*  $Dat eTi me$
* S$File$
*  $Revi si on$

$#BSEE* REVI SI ON- I NFO End Exit, Do not nodify - Dev. Only.

khkkkhkhkhkhkhkhkhkhhhhhhkhhkhkhhhhhhkhkhkhkhhhhhkhkhkhhkhhhhhkhkhkhkkhkhhk k khkkxk k k * * *,**x*x*%
-->
<script type="text/javascript">
/1 User Variabl e Decl arati ons
/*

Repl ace Wth Your Code
*/
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[/ User Function Decl arati ons

/*
Repl ace Wth Your Code
*/

/1 User Functions That Are CALLED From According JSP File
e e

/*

function ext PreOnW ndowLoadNoLi st Bef ore() {

/1 This should be used to set val ues/attributes when the page | oads.
[/ This includes actions after a default.

/1

[/ This function is called BEFORE SPL's internal functions are called

/1 Your Code

}
*/

The following discussion explains how the external file isincluded. The external fileis a JSPfile. This JSP is executed
with appropriate HTTP regquest header data from within the XSLT engine that creates the HTML from the Ul meta-data.
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_templates directory. Once the Ul Program to be extended is
known, the appropriate user exit template can be selected from the templates directory.

» Useany 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.
» Uncomment the necessary functions, and add your code.

» Savethe external user exit file as ext_<JSPfilename>.jsp under the \cm directory. Where JSPfilename is the JSP file you
want to extend.

o 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 "today's" date.

Find the Name of the JSP File

In Utilities CC& B, navigate to the Pay Plan Maintenance page (Main Menu -> Credit & Collection -> Pay Plan) and find
the section where the Start Date field is displayed. From the screenshot below we can see that Start Date is under the main
section of the page.
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Home Menu - ® Hslory -

<
SYSUSER ce

Type Q

Current Balance 0,00

Delnquent Debt  0.00

ty Payor |:| k
Payor Account ID

Start Date 02-23-2013

Pay Method —%_ _'E|

Main Menu
T
(=1
™3
W
__I

‘]
]
T

Pay Plan Maintenance Page

e e e
Soheduled Payments

| ScheduedDate | Scheduled Amount

=] =l _!

Total Amount 0.00

Determine the name of the program component we need to extend. Right click on the page and select the menu option View

Sour ce.
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Preferences Help  Logout

Home Menu « # Hilory - Pay Plan

Pay Plan Pay Plan ID ‘%
Account ID ZE a, Scheduled Payments
tARLE ; Seheduled Date | Seheduled Amount
Created by SYSLUSER CaTiCE: | |- &
Last Uipdated by
Debt Class
Current Balance  0.00 Bacx
of Delmguent Debt  0.00
c
&l third Party Payor ] | :
=
‘& Payor Account ID
8lroro o A :
Start Date 02-23-2013 =] .
Pay Method 'E Select Al
Create Shartout
Add to Favarites. .. -/)
Comments Wiew Sounce %
Encoding ¥
Print. ..
Prinit Praview, ..
Refresh
Export to Microsoft Excel
Send To Bluetooth
Properties

Pay Plan Maintenance Page - View Source
View Source would open the page source in atext editor.
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Preferences  Melp Logowl  You are ogged in & Englsh System (D

Home Mera = S Hefory - Save Clear Hetresh

[E_ hittp:fief-tghu- 32 . us.oracle. com: 1 0000/ g0l d/uiPage/payPlanMaintPlanPagelanguage-ENG - bdghul Source
ten 2] Fle Edt Format

SYSLUSHE

{1 811]

[‘lE‘

D A B -F ORGSR R

Blain Meny
i |
[

02-Z3~

vrpt
ype='LE

element Type="LEB"

JSP Source Code View - payPlanMaintPlanPage
From the menu bar or the program file information section you can identify the program name as payPlanM aintPlanPage
(look for the Program name in the source code comments).

Determine the Base User Exit

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 onWindowL oad() function. The external user exit function that allows usto do thisisthe
extPostOnWindowL oad() function.

Y ou can check the field names under the payPlanMaintPlanPage's L abels section.

* Program nane: payPl anMai nt Pl anPage

* Program | ocation: /ci/payPlan

* Program version: 68

* Programtenplate: U XTP

* Tenplate file: /1 FW 2. 2. 0/ Code/ nodul es/ web/ sour ce/ r oot / VWEB- | NF/ ui XSL/

t abPage2. xsl
* Tenpl ate revision: 4
I ncl uded XSL versions:
conmmon
comonPage
conmonPageSi ngl eRecord 3

E I T I

Label s:
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* Tabl e$Field - | abel (el ement type, js_nane)

* $PP_LBL - Pay Plan (el ement type='L' , jsName='PP_LBL")
* deéi. | nf o:

* Wdget _ID, Elenment Type - |abel info - |abel

*

* 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 - payPlanMainPlanPage in this example;
The Template file definition - tabPage2.xd in this example.

Uncomment the Function and Add Code

Once the program name to be extended (e.g. payPlanMainPlanPage) and the template (e.g. tabPage2.xdl) to use are
known, the associated template jsp file can be copied from the web application source's /cm_templates directory to the /cm
directory and renamed to have the form ext XXXX.jsp, where "XXXX" is the name of the program to be extended.

For example, in this case the jsp user exit template ./cm_examplestabPageExit.j sp would be copied and renamed to ./cm/
ext_payPlanM aintPlanPage.jsp. The following coding change inside the extPostOnWindowL oad() 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

protectFi el d(" START_DT");
alert ("Start Date Field is disabled. Defaulted to Current Date.");

}
Test Your Code

Now let's seeif it works. First make sure that the user exit file is copied under the \cm folder 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 = Pay Plan

Pay Plan Pay Plan ID L'ﬁ

Account ID :k Scheduled Payments

| | ScheduledDate

Created by SYSUSER 4 {"' | = | L | . .

Last Updated by

Scheduled Amount ‘

Type Q,

Debt Class Microsoft Internet Explorer

Current Balance  0.00
of Deinquent Debt  0.00 !"_\ Skark Date Field is disabled. Defaulted to Current Date.
E Third Party Payor D I : -
= -

Total Amount 0,00

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 agiven service or Navigation Key:
top.getFieldL evel Securityl nfo(ser viceNameOr NavigationK ey) ---> 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.

Fastpath: Referto 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 extPreOnWindowL oad user exit:

var seclnfo = top.getFieldLevel Securitylnfo("adjustnmentMaint");
var adj Ant Secl nfo = secl nfo["ADJAMI"];
if (adj Ant Seclnfo < "2" && parseFl oat (nodel . get Val ue("ADJ_AMI")) > 10000 ) {
//disable the field
prot ect Fi el d(" FREEZE_SW )
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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 function below
have a corresponding "ext" function that can defined in a/cm/extX X X.jsp file corresponding to the desired page that will
fire after any product function call (see above example of hiding the Sequence column in the algorithm maintenance page).

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 it will place focus on the first enabled field with a data class defined on it. (If input fields do not have the Field
Name/ Table Name defined within Meta Data they will have no data class)

If there are no fields satisfying this criteriawithin the tab page it will continue to look (recursively) into all the contained
frames (e.g. list grids etc.)

If no field is found then no el ement receives focus.

Y ou can override the default behavior at each level viathe provision of afocuswWidgetOverride() function within the user
exit file which will return the Name of the Field to receive the focus or null.

If null isreturned it will ignore all fields within this document and continue to search in lower level documents.
E.G.
From within a Tab Page (If you want focus to go on to a sub document)

function focusW dget Override() {
return null;

}
From within a List Grid

function focusW dget Override() {
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. Y ou could conditionally return afield name or
null and this code will run each time the window loads. Also, if atab page has a popup window or a search window
open asit isloading then theinitia focuswill not be set to the tab page but stay with the popup window
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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 afilter on some lists of the object you're
looking at. Examples are user group's filter on description, and several 1B windows filter by date.

With the warning about loss of data when throwing away a dirty model, this resultsin the use of locator fields giving this
warning, which wouldn't be expected. In order to avoid this warning on locator fields, you can add afunction like the one
that follows that enumerates the locator fields:

function ignoreMdifiedFields(){
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 asearch 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.

Thisis accomplished by creating a new function called overrideDefaultTrigger sFor  SEARCHGROUP within the tab
page that contains the search. Where SEARCHGROUP is the name of the searchGroup you want to override.

The function must return an object with the triggering field(s) are attributes with atrue value.

For example

function overrideDefaul tTri ggersFor SRCH1() {
var triggers = {};

triggers["ACCT_ID'] = true;
triggers["SA ID']=true;

return triggers;

}

How Do | Avoid Automatically Setting Fields to Uppercase?

Mode attributes that are also key fields are automatically coerced to be in uppercase. Y ou can block this behavior on a
field-by-field basis by defining the notUppercaseFields() 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 aso provide a"global" override for an entire TabMenu by setting the shouldNotAutoUppercase variable to true:

var shoul dNot Aut oUpper case = true;

How Can | Force the Save Button to be Enabled?

The save button usually synchronizesitself to the state of the model such that if it hasn't been "dirtied" the button is
disabled. Y ou may wish to control the state of the save button e.g. because a save should always/never be allowed.

Simply define the function saveButtonEnablingOverride() on your TabMenu user exit file to return a boolean indicating
whether the save button should be enabled. Y ou can simply return aliteral boolean, or perform any desired processing to
determine the return value.

Example:

function saveButtonEnablingOverride() ({
return false;

}

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 privatePostChangeSucceeded() or privatePostAddSucceeded() 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. Y ou'd want to
return falseif e.g. you navigate to a different TabMenu.

Example:

function privat ePost AddSucceeded() {
var nodel = parent.nodel;
var nodeFl ag = nodel . get Val ue(' COVWL_NAV_MODE FLG );
var navKey = nodel . get Val ue(' COVPL_NAV_KEY' ) ;
var conpl Sw = nodel . get Val ue(' CMPLT_CLI CKED_SW ) ;
if (conpl Sw && nodel . get Val ue(' ENRL_STATUS FLG ) == '30') {
i f (nodeFl g && navKey){
if (nmodeFlag == "'G)
par ent . t abPage. got oCont ext ( navKey) ;
return false;
} else if(nodeFlag == "'A")
par ent . t abPage. addCont ext ( navKey) ;
return false;

}
}

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 don't need this behavior, you can define the TabMenu variable dontSetFocusOnError to
boolean "true.

Oracle Utilities Application Framework Software Development Kit Developer's Guide ¢ 207



Example:

var dont Set FocusOnError = true;

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

Key fields are automatically copied (based on name matching) from a parent list element into new child elements (e.g.
created by using the scroll '+' button), in order to keep their prime keys consistent. If you want to inhibit this operation for
certain fields, define the TabMenu function dontCopyKeyNames <LIST NAME> to return an array of fields that should
not be copied into new elements of the list named LIST_NAME

Example:

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

How Do | Customize New List Elements?

When you use '+' button on agrid 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 initializeNewElement_<LIST_NAME>(newElement).

Example:

function initializeNewEl ement ENRL_LOG newEl enent) {
newkEl enent . set (' ENRL_LOG TYPE FLG , 'USER );
newkEl enent . set (' USER | NFO , parent. nodel . get Val ue(' CURRENT _USER | 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 (e.g. SEQNO, LINE_SEQ, SORT_SEQ) , thereis
ahandy hit of technology that you can use that will cause the Ul to do this job for you.

Just follow the steps below and you'll have the problem solved in no time. 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 tens 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 ement LI ST_NAME( newEl ement ) {
var nyLi st Name = "LI ST_NAME";
var myLi st SeqNanme = "FI ELD_NAME";
var myLi st MaxSeq = 999;
def aul t SequenceNunber (nyLi st Nane, nyLi st SeqgName, nyLi st MaxSeq, newEl enent)

}

</ SCRI PT>
<SCRI PT src="/zz/ def aul t SequenceNunber/ def aul t SequenceNunber . j s"></ SCRI PT>
<SCRI PT>
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e For LIST_NAME, substitute your List Grid's list name. Be careful not to lose that underscore[ _ ] justinfront of LIST _
NAME inthefirst linel Remember that JavaScript is case-sensitive and make sure that you use all UPPERCASE letters
as shown here.

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

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

When an error is received (e.g. after a Save) it attempts to set focus on the relevant widget, which might require flipping to
adifferent tab page. If the error relatesto alist (grid or scroll) the system might not choose the tab page you'd prefer. In that
event you can control the tab page that should be opened by defining the TabMenu function overrideErrorTabPage <LIST
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® al applicable
criteria values from the current model. It might be that certain criteria fields should be ignored in a particular case. Y ou can
define the function addignoreFieldsFor_<triggerFieldName>() on atab or search page's user exit file to specify fieldsto
ignore whenever the IMG button named triggerFieldNlame is pushed on that page.

The function takes a single argument, fields, and you should add key/value pairs where the key is afield nameto ignore,
and the valueistrue.

Example:

addl gnor eFi el dsFor _ADDRESS1_SRCH = function(fields) {
fields['CITY_SRCH ] = true
}

addl gnor eFi el dsFor _PER I D = function(fields) {
fields['ENTITY_ NAME SRCH ] = true
}

How Do I Disregard Unwanted Search Result Columns?

When you accept the result of a NOLOAD search the system tries to popul ate the selected search result row into the current
model. Sometimes this doesn't make sense e.g. because there is no corresponding attribute for a display-only column. Y ou
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 ignoreResultColumns() in the corresponding page's user exit file. Return an object with keys specifying
attributes and values all set to boolean "true".

Example:

function ignoreResultColums() {
return { ADDRESS1: true, CITY: true, POSTAL: true };
}
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Since Searches can be shared by many search clients, it is possible that some clients want to get a specific column, but
others don't. In that case, define the TabMenu function ignoreResultColumnsFor_<service> 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 aways format the Person ID Number before committing it to the server.

To do s0, you can call the formatV alue javascript function.
» Intheuser 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 avalue. To use this function, you need to passin both the value and the
format into the function.

var phFormat = nyDat a. get Val ue( pureLi st Nanme + ' PHONE TYPE FORMAT' ) ;
i f (pureFieldNane == ' PHONE' ) {
updat eFi el d( pur eLi st Nanme + ' PHONE'
f or mat Val ue( myDat a. get Val ue( pur eLi st Name + ' PHONE' ), phFormat));

}
Java User Exits (interceptors) Interfaces and Classes

The following are the interfaces used for Java User Exits (interceptors).

IAddInterceptor Interface

Thisinterface defines the processing plug-in spots before or after invoking a service in add mode.
I nter face com.splwg.base.api.serviceinter ception.l Addl nter ceptor
Methods

PageBody aboutToAdd(RequestContext, PageBody)

This method is called before the service isinvoked.

Input

» RequestContext - contains session parameters, such as, language cd, user id and etc.
I nput/Output

» PageBody - Theinput page body to be added.

Return value
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» PageBody or null -- If apage body is returned, thisis considered the result of the service and the underlying service will
not be executed. If null is returned, the service will run normally.

Throws
InterceptorError - throw this exception when an error occurs.
InterceptorWarning - throws this exception to signal an application warning

void afterAdd(RequestContext, PageBody)

Thismethod is called after the service invoked in add mode.
Input
» RequestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output
» PageBody - This contains the information that was added by the underlying service.

Return value
* Void.

Throws
InterceptorError - throw this exception when an error occurs
InterceptorWarning - throws this exception to signal an application warning

IChangelnterceptor Interface

Thisinterface defines the processing plug-in spots before or after invoking a page service in change mode.
I nterface com.splwg.base.api.ser viceinter ception.l Changel nter ceptor
Methods

PageBody aboutToChange(RequestContext, PageBody)

This method is called before the service invoked in change mode.
Input
» RequestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output
» PageBody - this object contains the information that is to be submitted to the underlying service.

Return value

PageBody or null - if a page body is returned, thisis 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
InteceptorError - throw this exception when an error occurs.
InterceptorWarning - throws this exception to signal an application warning

void afterChange(RequestContext, PageBody)

This method is called after change action isinvoked in change mode.
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Input
» ReguestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output
» PageBody - This holds the result of the underlying change service.

Return value
* Void.

Throws

InterceptorError - throw this exception when an error occurs.
InterceptorWarning - throws this exception to signal an application warning

IDeletelnterceptor Interface

Thisinterface defines the processing plug-in spots before or after invoking a service in delete mode.
Interface com.splwg.base.api.serviceinterception.| Del etel nterceptor
Methods

boolean aboutToDelete(RequestContext, PageBody)

This method is called before the service with a delete action.
Input
» RequestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output
» PageBody - the data to be deleted.

Return value

» Boolean - indicates whether or not to continue processing of 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
InterceptorError - throw this exception when an error occurs.
InterceptorWarning - throws this exception to signal an application warning

void afterDelete(RequestContext, PageBody)

This method is called after the service invoked in delete mode.
Input
» RequestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output
» PageBody - the data that was deleted by the underlying service

Return value
« Void.

Throws
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InterceptorError - throw this exception when an error occurs.
InterceptorWarning - throws 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.splwg.base.api.serviceinterception.| Readl nterceptor
Methods

PageBody aboutToRead(RequestContext, PageHeader)

This method is called before a service retrieves information.
Input
» ReguestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output

» PageHeader - The data describing the information that should be read.

» Returnvalue
PageBody or null - If a page body is returned, thisis considered the result of the service and underlying will not be
invoked. If null isreturned, the underlying service will be invoked normally.

Throws

InterceptorError - throw this exception when an error occurs.

InterceptorWarning - throws this exception to signal an application warning

void afterRead(RequestContext, PageBody)

This method is called after the service retrieved the information.
Input
» RequestContext - contains session parameters, such as, language cd, user id and etc.

I nput/Output
» PageBody - result of read service

Return value
* Void.

Throws
InterceptorError - throw this exception when an error occurs.

InterceptorWarning - throws this exception to signal an application warning
InterceptorError class

The class com.splwg.base.api.serviceinterception. I nterceptorError subclasses the javalang.Exception class. This class
contains information regarding an error condition that occurred during the pre/post processing plug-in. This exceptionis
caught by the framework and is used to build the appropriate application error object.

Attributes
¢ Message Category
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e Message Number
o List of Parameters (Strings) and types

Methods

void setMessageNumber(BigIinteger 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.splwg.base.api.serviceinterception.I nterceptorWarning subclasses the java.lang.Exception 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 object(s).

Attributes
« List of warning server messages

Constructors

InterceptorWarning(ServerMessage warningMessage)

Create anew InterceptorWarning with the given warning message as its sole message

InterceptorWarning(List warningMessages)

Create anew InterceptorWarning 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.splwg.base.api.service.RequestContext includes the following accessor methods:
String getLanguageCode()

Returns the current user's language code
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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 metainfo file (an xml document). Null
values are not allowed; use empty strings to represent missing values (e.g. for null date).

Note that most system datatypes are represented in these Java objects as simple Strings. Note the following:
» Booleans are represented by the Java Boolean class

» Datevalues are represented as Stringsin the format YYYY-MM-DD

» Date/Time values are represented as Stringsin the format YYYY-MM-DD-HH:MM:SS

» Time values are represented as Stringsin the format HH:MM:SS

» Biglnteger values are represented as Java Biglnteger values

» BigDecimal and Money values are represented as Java BigDecimal values, with the appropriate scale.

PageHeader and PageBody Methods

Both PageHeader and PageBody implement the methods described in the following topics.
Object get(String fieldName)

Returns the Object value of the field named fieldName (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 fieldName.
boolean getBoolean(String fieldName)

Convenience method that returns the Boolean value of the field named fieldName.
Biginteger getBiglInteger(String fieldName)

Convenience method that returns the Biglnteger value of the field name fieldName.

void put(String fieldName, Object value)

Set the value at the given fieldName to the given value.

PageHeader

The methods for class com.splwg.base.api.service.PageHeader are described above.
PageBody

Class com.splwg.base.api.service.PageBody implements the methods described above. In addition, it supports the following
methods:
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ItemList getList(String name)
Return the ItemList with the given name
ItemList

Class com.splwg.base.api.service.ltemList is the Java representation of alist header and list children objects. The methods
are asfollows:

ListHeader getHeader()

Return the list header object.

String getName()

Return the ItemList's name

List getList()

Return the java.util.List of ListBody child objects.

void setList(List list)

Set the underlying list to the provided list of ListBody instances.

ListHeader

The class com.splwg.base.api.service.ListHeader is functionally equivalent to the class PageHeader, above.
ListBody

The class com.splwg.base.api.service.ListBody is functionally identical to the class PageBody, above. In addition, it has this
useful method:

String getActionFlag()
Return the flag describing the pending action for this ListBody (e.g. add, change, delete).
CMServiceConfig.xml structure

The ServiceConfig.xml and CM ServiceConfig.xml will look similar to the following:

<Servi cel nt er cept or s>
<Servi ce nanme=" CM_PXXXX" >
<Interceptor action="add">
com spl wg. i nt er cept or . CMLPXXXXAddI nt er cept or
</Interceptor>
<Interceptor action="change">
com spl wg. i nt er cept or. CMLPXXXXChangel nt er cept or
</l nterceptor>
</ Servi ce>
</ Servi cel nt er cept or s>
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The above exampleillustrates how interceptors are defined for the service CMLPXXXX. Y ou can define one or more
interceptors, depending on the action, for each service. The valid actions are "add", "change”, "delete”, and "read".

Note: Itisvalidto have the same interceptor class for more than one action aslong as the class implements the
corresponding interceptor interface.

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, it may slow down the application. In thislight, 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

The following describes how to implement logging when adding a class that implements business logic:

» Add aconstant referencing the logger for the class. By convention logger should be named "logger" and should pass the
declaring class as its argument. For example, alogger 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 awarning entry to the log:

| ogger. war n(" Unexpected status for frozen adjustnent: " + status);

» Ingeneral, we expect entries of level "info" or more severe to be rare and therefore not to impose a substantial
performance penalty. However, "debug" entries we can expect to be very fine grained and that 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:

if (1 ogger.isDebugEnabled()) {
| ogger . debug( " Processi ng adj ustnent " + adjustnent.getld());

 There are times when you want to know how long code block takes to execute. In general, the logging provides the time
each log statement isissued. 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:

debugSt art (message) or infoStart(nessage)
debugTi me(message, start) or infoTine(nessage, start)

» These should be used in the pairs given, as follows:

long start = debugStart("Starting process");
/l... code for process
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debugTi me("End process", start);

» Thiswill cause each statement to be logged, plus the final "End Process" statement will give the elapsed time since
debugStart was called.

Please refer to the JavaDocs on the com.splwg.shared.logging.Logger class for more detail.
Configuring Logging at Runtime

Having instrumented the code to create logging entries, the question remains, how to cause the various logger level
messages to actually trigger at runtime? A very detailed description of this can be found at http://logging.apache.org/logdj/
docs/manual .html.

Property Configuration

Control of log4j occurs based on properties typically set in the logdj.properties file in the application classpath. Y ou can
change thelog level of agiven logger in thisfile. Note, however, that values may be overridden on the command line by
specifying system properties (e.g. via"-Dlogdj..."). Note that "inheritance" of logger levels works such that (in our standard
of qualified class name as the logger name) you can change awhole package's log level by specifying only a portion of the
logger name. Note that you may commonly desire to enable ("global™) debug logging on your local environment. To do this,
you can simply change the line

| og4j .1 ogger.com spl wg=i nf o

to

| og4j . | ogger.com spl wg=debug
Trace Flags

Trace flags alow 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 ajob starts or by setting system property values. See the
JobSubmitterConfiguration class for specific system property names.

 traceProgramStart, traceProgramEnd, traceProgramStandardOut-These parameters are specific to COBOL programs and
will cause entries for the start and end of program execution and enable any embedded |ogging statements within the
COBOL code.

 traceSQL-Causes special detail of SQL being submitted. This can be useful when troubleshooting performance problems.

 traceTime-This can only be enabled for online requests or JUnit tests by setting traceTime(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
reguest latency to the various layers of the application or to specific SQL statements. These entries are queued 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 standal one Java program can be run to post-
process these logs, or a portion of them and generate a report.

Java Programming Standards
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Rationale

In order 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, Sun has their own code standards guidelines here: http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html.
Like most coding guidelines, these are quite reasonable and differ only in minor details from other guidelines.

The web page http: //geosoft.no/devel opment/javastyle.html also has some very nicetips. Note that we won't prefix instance
variable names with underscores--instead we use Eclipse syntax coloring to make ivars easily visible.

We use the prefix fetch in method names in entity implementation classes, in order to perform object navigations that aren't
already defined by Hibernate mappings.

Here are some additiona notes:

Not surprisingly, alot can be learned from good Smalltalk style. The books "Smalltalk With Style" (Klimas, Skublics,
Thomas) and "Smalltalk Best Practices Patterns’ (Kent Beck) provide alot of good ideas for code organization and naming
that are applicable to Java as well as Smalltalk.

All code should be:
Written with tabs equal to 4 spaces, not "hard" tabs. Each level of indentation should be one "tab".

Generally free of hard-coded "magic" strings or numbers (e.g. max number of itemsin 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. 1.e. import com.foo.Useful Class, not com.foo.*.

Variables should generally be private. Only create accessor (e.g. get/set) methods when absolutely needed ("Dont reveal
your private parts").

Prefix "getter" methods with "get”, e.g. "getFoo()", setterswith "set”, e.g. "setBar(aBar)". Don't use "Flag" or "Switch",
or abbreviations thereof, e.g. "getAllowedSw()" should be "getlsAllowed(), and "setAllowedSw(aBoolean)" should be
"setlsAllowed(aBool)".

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.

Don't abbreviate except for standard industry abbreviations (e.g. 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, e.g.

Li st sonelList = new Arraylist();

Map someMap = new HashMap();

Thislets you change your mind about implementation (e.g. ArrayList to LinkedList) without breaking any code.
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Naming Standards

General guidelines

Don't use reserved java words

Don't use spaces

Don't abbreviate

Don't use punctuation

Don't start the name with a number

Here are our project guidelines for naming properties:

Generally, don't abbreviate. The exceptions are SA, SP when the name would get too long if written as e.g.
ServiceAgreement as part of amuch longer field name

In line with the above, spell out amount and total

Boolean values (SW) are prefixed with is, has, can, are, or should, according to what is grammatically correct.
Date fields end with Date

Timefields end with Time

Datetime fields end with DateTime

Idisspelled Id

Don'tinclude afina Flag (FLG) or Code (CD)

Use min instead of minimum, and max instead of maximum

Can be generic- that is, for thefield BILL_STATUS, you can just name it status

Entity Naming Guidelines

Be specific- the name MUST be unique
Language tables (_L) don't need to be named
Don't append "View" to aview.

Don't abbreviate

Don't use plural names (e.g. BillMessages)

Collection Naming Guidelines

Class Name

The class name for a collection includes the owning entity name and the collection namein singular form.
<owning_entity><collection_name_in_singular_form>

Examples:

AdjustmentTypeAlgorithm

AdjustmentTypeCharacteristic

BillableChar geTemplateL ine
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Collection Name

For collections, the one-off generation created alarge number of collection names. Many of these are overly verbose, and
should be shortened. Simply modify the collectionName in the entity annotation. Here are guidelines:

Shorten adjustmentTypeAlgorithmsto algorithms

Shorten adjustmentTypeChar acteristics 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, e.g. billableChar geT emplatel ines becomes lines
Lookup Naming Guidelines

Here are guidelines for naming L ookups (on the Lookup Field maintenance):
Be specific- the name MUST be unique across all lookups

Don't include afinal standard suffix Flag or Lookup (The suffix Lookup is automatically added by the generator to the
classes generated for each Lookup field.)

Examples:

WO_STATUS FLG -> writeOffStatus

STM_RTG_METH_FLG -> statementRoutingM ethod

Here are guidelines for naming L ookups Value properties (on Lookup Value maintenance):

Try to word the name in away that makes sense when prepended by is, and is also valid when standing alone as a constant.
(eg {isComplete, COMPLETE}, {isFrozen, FROZEN})

The name might match the english description of the lookup value.
Examples:

HOW_TO_USE_FLG : - -> subtractive

ITEM_STATUS FLG: A -> active

DGRP_PRIO_FLG: 10 -> highest10

DGRP_PRIO_FLG: 20 -> priority20

Java/COBOL Naming Guidelines

When coding Java classes for Java-> Cobol processing, the following standards should be applied.

The Cobol program Java class should be named " Cobol ProgramCIPX XXX X _Impl" where CIPXXXXX is the name of the
Cobol program being called. It should reside in the package "com.splwg.cis.cobol . XX" where XX is the current subsystem
id (e.g. CI, AD, €tc.).

The Cobol copybook Java class should be hamed " Cobol Copybook CICX X XXX _Impl" where CICXXXXX is the name
of the Cobol copybook being used. It should reside in the package "com.splwg.cis.cobol . X X" where XX is the current
subsystem id (e.g. Cl, AD, etc.).

Special Cases
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'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 CI _
CHTY_<type entity>, e.g.,, CIl_CHTY_CCTY. These type entities specify alist for itsinstances the valid characteristic
types, default characteristic types, required characteristic types, etc. Thislist isthe type entity's Char acteristic 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 Typeis
Customer ContactTypeCharacteristicContral.

And the collection is defined as follows:

/**
* @ersion $Revision: #1 $
* @usinessEntity (tabl eNanme = Cl _CC TYPE,
oneToManyCol | ections = { @hild (collectionName = characteristicControls,
chi | dTabl eNane = Cl _CHTY_CCTY)})
*/

HQL Programming Standards

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
aquerying language.

The Hibernate Query Language (http://mwww.hibernate.org/hib_docs/reference/en/html/queryhgl.html) 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 that in most situations only a subset of the hibernate query language is used. For instance, when constructing a query
whose order isimportant, 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, maintenances, and the implementer
extensions of any of them.

To select all algorithms with a given algorithm type:

Al gorithnType al gorithnilype = ... ;

Query query = createQuery("from Al gorithm al gorithm where " +
"al gorithm al gorithnilype = :al gorithnilype");

query. bi ndEntity("al gorithmlype", algorithnlype);

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 gorithnlype = ... ;
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Query query = createQuery("from Al gorithm al gorithmwhere " +
"al gorithm al gorithnilype = :al gorithniype");

query. bi ndEntity("al gorithnmlype", algorithnlype);

query. addResul t ("al gorithni, "al gorithni);

query. addResul t ("al gorithm d*, "algorithmid");

query. orderBy("al gorithm d", Query. ASCENDI NG ;

Li st queryResults = query.list();

The above queryResults list will contain as elements instances of the interface QueryResultRow. 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 I Ds.

Since HQL works with the entity's properties instead of the tables' column names, there may be extraresearch 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.xml. These files will give thelist 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

Even with al of the above, there are afew cases that stand out with possibly needing examplesin order to help. Notably,
dealing with language entries and lookups may be confusing.

Hereis an example of selecting al algorithm types where the description is like some input:

String |ikeDescription = ...
Query query = createQuery("from Al gorithniType_Language al gTypeLang join
al gTypelLang. i d. parent al gType where al gTypeLang. description like :likeDescription
and al gTypelLang. id. | anguage = :|anguage");
query. bi ndEntity("l anguage", getActi veContextLanguage());
query. addResul t ("al gType", "al gType);
query. bi ndLi kabl eStri ngProperty("Ili keDescri ption"
Al gorithnType. properties. | anguageDescription, |ikeDescription);
Li st al gorithnilypes = query.list();

The algorithmTypes list will contain as elements the algorithm types whose description is like likeDescription. Note that the
string likeDescription will have atrailing '%' appended when it is bound to the query.

Hereis an example of selecting particular lookup values, with descriptions like an input value:

String description = header. get Stri ng( STRUCTURE. HEADER. DESCR)
Query query = createQuery("from LookupVal ue_Language | ookupVal Lang "
+ "where upper (| ookupVal Lang. description) |ike upper(:description)
and | ookupVal Lang. i d. | anguage = :|anguage and "
+ "l ookupVal Lang.id. parent.id.fieldName = ' RPT_OPT_FLG );
query. bi ndLi kabl eStri ngProperty("description”
LookupVal ue. properti es. | anguageDescri ption, description);
query. bi ndEntity("l anguage", getActi veContextLanguage());
query. addResul t ("l ookupVal ue", "l ookupVal Lang. i d. parent");
query. addResul t ("description", "lookupVal Lang. descri ption");
query. orderBy("description");
List results = query.list();

Thelist results will contain QueryResultRows, with values keyed by "lookupValue' and "description”.
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Union queries

Y ou 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 actually 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 extrarow from
each cursor opened than may be needed (in the case of limited maximum rows).

In order 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 aunion query is simple. Given two queries that need to be unioned together, simply issue:
UnionQuery union = query.unionWith(query?2);

If athird (or later) query needs to be unioned, add it to the union directly:
union.addQueryToUnion(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-timein order to produce the equivalent SQL . First, code theinitial HQL into the application or a unit test or standalone
executable program. Start the application or test program with SQL tracing turned on. When the HQL under construction
executes, grab the SQL from the log/console. Then follow the directionsin ??? 07 SQL Programming Standards to check
the performance of the SQL.

In general, most of the advice under the SQL programming standards applies equally for coding HQL when applicable at
all.

Raw SQL

In rare cases, it may be necessary to forgo the use of HQL and instead use raw SQL. Thisis 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 atable is not mapped into a Java entity, this approach exists.

There are parallel methods available on subclasses of GenericBusinessObject that create spl 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 asin normal SQL but not HQL.

Additionally, this break-out into raw SQL allows SQL statements that update table data. Again, thisis 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 Sandards.

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.
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Composing SQL Statements

Prerequisite

This document assumes that you have a basic knowledge of SQL syntax and database functions.

Composing a SELECT Statement

General SELECT Statement Considerations

Before composing an SQL statement, you should have in front of you the ERD of the tablesinvolved in that SQL. You
should make sure you fully understand the rel ationships between the tables.

Asyou may know, an SQL may return asingle record or a set of records asits result set. When a set isto 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 asingle 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 alist
processing or simply because the calculation per row istoo complicated to be handled by the database.

Selection List

If alist of fieldsisto 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 rowsin 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.
Thisisto keep the cursor open after acommit 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

Oracle7 and later provides new approach for optimization: cost-based optimization (CBO). CBO eva uates the cost to,

or impact on, your system of the execution path for each specific query and then select the lowest-cost path. The CBO
was designed to save you the trouble of fiddling with your queries. Occasionaly, it is not giving you the results you want
and you have exhausted al other possible problem areas, you can specify hintsto direct the CBO asit evaluates a query
and creates an execution plan. If you have used hints before, you know that a hint starts with /*+ and ends with */. A hint
applies only to the statement in which it resides; nested statements consider as separate statement and require their own
hints. Furthermore, a hint currently has a 255-character limit. Since the use of hint is database-specific, we should make
use of Database Functions to accomplish it.

The most effective hints for use with the CBO are:
e FULL - tellsthe optimizer to perform afull table scan on the table specified in the hint

e SELECT /*+FULL (table_name)*/ COLUMN1,COLUMN?2.....
» INDEX - tells the optimizer to use one or more indexes for executing a given query.

» Note: If you just want to ensure the optimizer doesn't perform atable scan, use INDEX hint without specifying an
index name and the optimizer will use the most restrictive index. A specific index should not be used as the actua
index name may differ on the client's site.
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» SELECT /*+INDEX(table_name index_namel indexname2...) */
« COLUMN1, CcOLUM2

» ORDERED - tells the optimizer to access tablesin particular order, based on the order in the query's FROM clause
(often referred to as the driving order for a query)

e SELECT /*+ORDERED*/ COLUMN1, COLUMN2
« FROM TABLEL, TABLE2

» ALL ROWS- tellsthe optimizer to choose the fastest path for retrieving all the rows of a query, at the cost of
retrieving a single row more slowly.

e SELECT /*+ALL_ROWS*/ COLUMN1, COLUMNZ2...
» FIRST_ROWS- tells the optimizer to choose the approach that returns the first row as quickly as possible.

» Note: the optimizer will ignore the first rows hint in DELETE and UPDATE statements and in SELECT statements
that contain any of the following: set operators, group by clauses, for update clause, group functions, and the distinct
operators.

o SELECT /*+FIRST_ROWS*/ COLUMN1, COLUMN?2...

» USE NL - tellsthe optimizer to use nested loops by using the tables listed in the hint as the inner (non-driving) table
of the nested loop. Note: if you use an alias for atable in the statement, the alias name, not the table name, must
appear in the hint, or the hint will be ignored.

e SELECT /*+USE_NL (tableA table B) */ COLUMN1, COLUMNZ2...
» Hintsare an Oracle specific feature and are not supported by the DB2 SQL syntax.
 |f you need to add a hint to your SQL make sure that a different SQL version is used for DB2 where the hint is not used.

» Base product devel opers should not duplicate their SQL in this case but rather use the special database functionsfile
"dbregex.txt". In this file you should add a new hint-code that in Oracle translates into the specific hint whereasin DB2 it
translates into an empty string.

FROM Clause

« Any table that hasleast one of its fields specified in the Selection List and/or any table that is directly referred to in the
Where Clause (excluding sub-selectsif 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.

WHERE Clause

General WHERE Clause Considerations

» All tables specified in the From Clause must participate in ajoin 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 thereis 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.

» Thefinal 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 criteriafirst so that at the end of one step, lesser records are processed in the
next step.
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» Thisisof course avery schematic and simplified way to describe the internal process. Thisis not necessarily how the
database is actually processing the statements. However, setting up the criteria as described would direct the database to
use theright path.

Use of Sub-Selects

» 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.

» Asitisperformed 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 isvery important to restrict the outer where clause population to the very minimum possible so that |esser 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:
o Select...

e From...
* Where... AND EXISTS (<sub-select>)

» A sub-select query may refer to any value of the outer level record asitsinput 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 whereitis
definitely wrong is when the sub-select result isinput to an EXISTS function.

Use of in Function

» Whenever afield needsto be tested against alist of valid valuesit is recommended to use the IN function and not
compare the field against each and every value.

« Wrong way:
o Select ...

e From...
* Where... (A =10 or A="20' or A="30)

» Right way:
e Select ...

e From...
» Where... A IN ('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.

» Avoid using LIKE asthiswill 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, search on optional index column will likely to cause time out. See example -
e Select BSEG_ID
e« From CI_BSEG
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* Where MASTER_BSEG |ID = &IN.MASTER-BSEG-ID
» For such cases, consider additional restrictions or re-create the index to become composite - MASTER_BSEG ID +
BSEG_ID.

Sort Order

» When aresult list should be displayed in a specific order, sorting should take place on the database level and NOT on
the client. Thisis 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 Columnsin 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 defaullts.

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
alesser number of database calls as opposed to processing the full list let alone a simpler program without any special
grouping logic.

Existence Checks

» The common technique used to check whether a certain condition is met or not, obviously when no data needs to be

returned, issimply COUNT how many records match that condition. A zero number indicates that no record has met that

condition.

» Noticethat thisis not very efficient as we are asking the database to scan the records for an accurate number that we
don't really care about. All we really want to know if thereis 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.

 Inthiscase usethe EXISTS function as follows:

e Sdlect'x'

e From <The main table of the searched field, where it is defined as the PK of that table>
»  Where <search field> = <search value> and

« EXISTS

» (<sub-select with the desired condition. Thisis the high volume table>);
» For example:

e Sdlect'x'

e« From Cl_UOM

* Where UOM_CD = input UOM_CD and

o EXISTS (select 'x'

« FromCl_BSEG CALC LN

* Where UOM_CD = input UOM_CD);

« If thisdoes not work for your specia case, use the following option :
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o Select'x'

e From CI_INSTALLATION

+ Where EXISTS

o (<sub-select with the desired condition>) ;

» Remember : Thistype 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.

» Notethat weuse Cl_INSTALLATION as this table has only one row.

SQL statements to avoid

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:

e sdect....,1,

e insert...vaues(...1,2,3...)

e insert...vaues(...1,2,..)
e order by 1,2,3

e orderbyl,2

» update...set abc=1,def="XX"
» case(?asvarchar(50),12

To avoid this problem, surround the comma with spaces.

Whenever Statement

Expand Caobol pre compiler function does not support WHENEVER statement.

Testing SQL Statements

Result Data

Once your SQL isready, it is essential to test that it actually 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

Overview

An SQL may perform reasonably well even if not efficiently written in cases where the volume of processed datais low,
like in a development environment. However, the same SQL may perform very poorly when executed in areal high volume
environment. Therefore, any SQL should be carefully checked to make sure it would provide reasonable performance at
execution time.
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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:

» Basicissuesrelated to the SQL code. These may be missing JOIN statements, inefficient path to the desired data,
inefficient use of database functions, etc.

» More complicated issues having to do with lack of indexes, database tuning and handling of high volume of data,
efficiency of 1/0 system etc.

The latter group of issues may only be truly tested on a designated environment simulating areal production configuration.
These performance tests are typically conducted by ateam of database and operating system experts as part of a thorough
performance testing of a predefined set of process.

It isthe first group of issues that can and should be tested by the programmer at this stage. Thisis done by analysis of the
SQL's Explain Plan resuilt.

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 areal 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 dependant 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 isfinally
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

o Let'sassumethisisthe SQL to be checked

SELECT
DA1.INTU_DATA_SET_ID
FROM
CI_INTU_DATA_SET DA1
WHERE

DA1.IHTU_PF_ID = :S-ERRDS-IN-DATA.RES-IHTU-PF-ID

AMD DA1.SET_STATUS_FLG =
t5-ERRDS-IN-DATA.ERROR-STATUS-FLG

AND HWOT EXISTS

{SELELT 'X°

FROH CI_IHTU_DATA DBA1

WHERE DBA1.INTU_DATA_SET_ID = DA1.INTU_DATA_SET_ID)
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QL To Check

» Adjust the SQL Statement:
» Extract the tested SQL into the Toad SQL editor.

» Replace the COBOL name of each Host Variable with the equivalent database identifier :b<n> where nisaunique
number identifying that host variable. If the same variable appears more than one in the SQL use the same database
host variableid in al occurrences.

+ Force the database to analyze the SQL in Rule Base mode by introducing the RULE database hint phrase.

4" TOAD - [SPLIXS@CDXDEY - SQL /]
ﬁ File Edit iGErid SOL-Window Create Database Tools Wiew DBA& Debug  Window  Help

LR ABIERRBREOND ¥4 G-B-&-
DEB|(ME| =@ @ | -DE|PLRE@-%-

=

<d (8-

e

AL LY

| ) | IEC abe Mhe | s

SELECT /*+ RULE */ DALl.INTV DATAL SET ID
FROM

CI_INTV DATA SET DAL

WHERE

DAl.INTV_PF_ID = :bl
AND Dil.SET STATUS FLG = :h2

AND NOT EXISTS

(SELECT 'X!'

FROM CI_INTV DATL DE1L

WHERE DE1l.INTV DATA SET ID = DALl.INTV DATA SET ID)

Adjust the SQL Satement

» Generate the Explain Plan:
» Position the cursor on the SQL area

» Choose the "Explain Plan Current SQL" option on the SQL-Window menu. Alternatively, use CTRL+E.
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4 TOAD - [SPLIXS@CDXDEY - SQL /(]
ﬁFile Edit Grid | SQL-Window Creste Database Tools Miew DBA  Debug  Wing

AL 0L :

=S E*'a o }  Execute SQLAI = } . =y
Execute Current SOL Shift+F2 :

b | BT Describe (Parse) Select Query  Chri+Fg N

& Execute as Script FE i= {E |§|

Load and Execute a Script File

SELECT /* : :
FROMN Execute SOL window wia SQL*Plus
(SURERNURN  Explain Plan Current SOL Ckrl+E
WHERE Make Code Stakement h CEFl+0
Dal.TN  Strip Code Statement Chrl+P
AND D Toggle Full Screen Grid Shift+F2
AND M
[SELEC 5L Command Recall Fa
FROM Add to Personal S0Ls
VHERE Recall Personal S0L DATE SET II
Add to Mamed S0Ls T - -
Recall Mamed 3L Chel+T
Get Explain Plan

» The generated plan appears on the result section of the editor.

TP PRI ol

Data  Explain Flan |%Tmei DBMS Output | Code Statistics | Seript Dutput |

Operation Object Mame |Fows |Bytes |Cost |TQ |In/Dut |PStait | PStep
ESELECT TEMEMT Hint=HIMT: RLLE
=-FILTER
= TABLE ACCESS BY INDEX ROWID  C_IMTW_DATA_SET
INDEX RaMGE SCAN 123331
INDEX RAMGE SCAN HT234P0
Explain Plan

Analyze Explain Plan

Access Methods

Logically Oracle finds the data to read by using the following methods:
» Full Table Scan (FTS). Using this method the whole table is read.

» Index Lookup (unique & non-unique). Using this method, data is accessed by looking up key valuesin an index and
returning rowids where arowid uniquely identifies an individual row in a particular data block.

» Rowid. Thisisthe quickest access method available Oracle simply retrieves the block specified and extracts the rows it
isinterested in. Most frequently seen in explain plans as Table access by Rowid.
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Common Issues to Be Aware of

Cartesian Product

» A Joinisapredicate 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 thisis caused by a
coding mistake where ajoin has been left out. The CARTESIAN keyword in the Explain Plan indicates this situation.

Full Table Scan

« 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 dataiis by reading every single row in the
table.

» Noticethat if the logic indeed requires reading all data, then this database decision isindeed correct. However, if you
intended to get a small subset of rows from alarge table and ended up reading all of it thisis definitely not efficient and
should be fixed. If thisisthe case, try and find a better SQL structure that would avoid afull table access. If you can't
find such, please consult a DBA asthis SQL may require an additional Index to be created for the table.

» Sometimes there would be a proper index on a particular table but still afull table scan would be chosen for the access
path of that table. This may be asresult of an inefficient Join Order. Please see details below.

Join Order

A Join isa 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 paralel. 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 surethejoin between 2 tables is done viaindexed 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.

Nested Loops

Thisis acommon type of processing ajoin between 2 row sources. First we return al the rows from row source 1, then we
probe row source 2 once for each row returned from row source 1.

Row source 1

(=00 Y A —— Probe -> Row source 2
=30 i —— Probe -> Row source 2
(=30 i J———— Probe -> Row source 2

Row source 1 isknown as the outer table. Row source 2 isknown as theinner table. Accessing row source 2 is known
aprobing the inner table. For nested loops to be efficient it isimportant 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 helpsif the access method for row
source 2 is efficient as this operation is being repeated once for every row returned by row source 1.

Sort

Sorts are expensive operations especially on large tables where the rows do not fit in memory and spill to disk.
There are anumber of different operations that promote sorts:

» Order by clauses

Oracle Utilities Application Framework Software Development Kit Developer's Guide ¢ 233



e Group by

» Sort mergejoin

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 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

» Length of the DataType Matters.

For example if you define a column with VARCHAR2(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 characters (some are 80, Assume 10 columns, average, minimum, maximum width is 4000.
some are 10...).

400 bytes per row on a fetch. 40,000 bytes per row on a fetch.

Assume array fetch of 100 rows, so array fetch buffer or 40,000 Assume array fetch of 100 rows, so array fetch buffer or 4,000,000
bytes. bytes.

Assume 25 open cursors, so 1,000,000 bytes of array fetch buffers. Assume 25 open cursors, so 100,000,000 bytes.

Assume connection pool with 30 connections — 30MB. Assume connection pool with 30 connections — 3GB.

« NOT Null columns should be preferred over Null able columns. The reason isif you have an Index on aNull able
column then it would not be used by the SQL as the optimizer thinks that it would not find any valuesin some of the
columns so prefer afull scan.

Asaworkaround for columns with NULL data types the Index create SQL should look like:
Create | NDEX ABC ON TAB1 (COLUWNL, O0);

Thiswill 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.

» Alwaystry to substitute the Bind Variablesin a SQL with the actual constant value if thereis only one possible. Having
too much Bind variables sometimes confuses the Optimizer to take the right access path. So thisis good for the stability
of the SQL plans.

» Fieldswhich are foreign keysto other tables and are used in SQL s 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.

» Viewsare 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. Y et 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 have
to repeat those joing/calculations in all your queries. Instead, just select from the view.

» Avoid creating views within views as it affects the performance.

234 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



» 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 validationsin 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 SQL Server if your codeis 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 columnsif they are frequently used in the ORDER clause of SQL statements.
» Usetoolslike Tkprofs and AWR Report for measuring the Performance of your SQLS.
» Inthe SQL Explain Plans, usage of Nested Loops are good when there are table joins involved.

» Alwayslooks for Autotrace to measure the SQL plan asit 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.

» Whilelooking at the Autotrace Plans ook 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 getsislow 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. Thiswill eliminate the Table scans. It isworth
trying and seeif 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 areal 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.

 |f 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. Thiswill boost performance.
e Using EXISTS, NOT EXISTS are better than using IN , NOT IN statements respectively.
» Usage of Leading Hints helps in choosing what Table should be the first table in the join order.

/ *+ LEADI NG Tabl el Tabl e2) */

»  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. Y ou can instead put the Comments at the end and it will work. For Oracle thisis not an
issue.

A JDBC connection to the target has succeeded.

—————————————————————————————— Conmminds  ErEpad —otases sia i S s e

select * f* IN 2QL Comment */ from CI_MD TELIf* POST SQL Comment */f

Besult=s for a single query are displayed on the Query Pesults tab.

100 rowi(s) returned successfully.

Additional Resources

Additiona 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).
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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

This section discusses the rules applied to naming database objects and the attributes that are associated with these objects.

Naming Standards

The following naming standards must be applied to database objects.

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 atable name with the 2-3 letter acronym of the subsystem name that the table belongs to. For
example, M D stands for meta-data subsystem and all meta data table names start with CI_MD.

Some examples are:
« CI_ADJTYPE
e CI ADJTYPE 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 atable with a surrogate key column. A key value is stored with the environment id
that the key value resides in the key table.

Note: Thetables 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 columnsin the database.

Use the suffix FL G to define alookup 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 I D to define system assigned key columns.
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Use the suffix SW to define Boolean columns. The valid values of the switchesare "Y' or 'N'. The switch columns must be
CHAR(2)

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:

« ADJ STATUS FLG

« CAN_RSN_CD

Indexes

Index names are composed of the following parts:
[X][C/M/TINNN[P/S]

X - letter X is used as aleading 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.

C/M/T - The second character can be either C or M or T. C isused for control tables (Admin tables). M isfor the master
tables. T isreserved for the transaction tables.

NNN - A three-digit number that uniquely identifies the table on which the index is defined.

P/S/IC - P indicates that thisindex isthe primary key index. Sis used for indexes other than primary keys. Use C to indicate
aclient specific implementation index in DB2 implementation.

Some examples are:
« XCO001PO
» XT206S1
» XT206C2
« CM206S2

Do not use index names in the application as the names can change due to unforeseeabl e 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
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User Define Code

User Defined Codes are defined as CHAR type. The length can vary by the business requirements but a minimum of
eight charactersis recommended. Y ou 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 usersin most cases.

System Assigned Identifier

System assigned random numbersis 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 typeis required
to interface with external software. For example, Notification Upload Staging ID is a Number type because most EDI
software uses a sequentia key assignment mechanism. For sequential key assignment implementation, the DBM S segquence
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 atable 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 VARCHAR2 type in
Oracle and VARCHAR typein 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 apredefined default valueis not available, set the default value of Non-null CHAR or VARCHAR columnsto
blank except the primary key columns.

» When apredefined default value is not available, set the default value Non-null Number columnsto O (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.
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Standard Columns

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 irrespective of the language used (COBOL or JAVA).

System Table Guide

This document lists the system tables owned by the Oracle Application Framework product VV2.2.0 and explains the

data standards of the system tables. The data standards are required for the Oracle Utilities Application Framework
installation, devel opment within the Oracle Utilities Application Framework, configuration of Oracle Utilities products, and
customization of the Oracle Utilities products. Adhering to the data standards is a prerequisite for seamless upgrade to the
next release of the product(s).

What are system tables?

System tables are a subset of the tables that must be populated at the time of installation of the product(s). They include
Meta Data tables and configuration tables. The data stored in the system tables are the information that Oracle Utilities
Application Framework product operations are based on.

Asthe product adds more functionality, the list of system table can grow. The complete list of the system tables can be
found in System Table List section.

Why the standard must be observed?

This standard must be observed for the following reasons

» The product installation and upgrade process and customer modification data extract processes depend on the data prefix
and owner flag values to determine the system data owned by each product.

» The standard ensures that there will be no data conflict in the product being developed and the future Oracle Utilities
Application Framework release.

« The standard ensures that there will be no data conflict between customer modifications and future Oracle Utilities
product releases.

» Thedataprefix is used to prevent the test data from being rel eased to production.

Note: Developer's Note > All test data added to the system data tables must be prefixed by ZZ (all upper case) in
order for the installation and upgrade utility to recognize them as test data.

Guidelines for System Table Updates

Oracle Utilities Application Framework Software Development Kit Developer's Guide ¢ 239



Business Configuration Tables

The mgjority of datain the tablesin this group belongs to the customer. But these tables are shipped with some initial data
in order for the customer to login to the system and begin configuring the product. Unless specified otherwise, the initial
Datais maintained by Oracle Utilities Application Framework and subject to subsequent upgrade.

Application Security and User Profile

These tables define the access rights of a User Group to Application Services and Application Users.

Properties Description

Tables SC_ACCESS_CNTL, SC USER, SC_USR_GRP_PROF, SC_USR_
GRP_USR, SC_USER_GROUP, SC_USER_GROUP_L

Initial Data User Group All SERVICES and default system user SYSUSER.

Upon installation the system default User Group All SERVICES is
given unrestricted accesses to all services defined in Oracle Utilities
Application Framework.

Note: Developer's Note> When anew service is added to the system, all actions defined for the service must be made available to the User Group All
SERVICES.

Currency Code

The SO 4217 three-letter codes are taken as the standard code for the representation of the currency.

Properties Description

Tables CI_LANGUAGE

Initial Data United States Dollar (USD).

DB Process

Properties Description

Tables CI_DB_PROC, CI_DB_PROC_L, CI_DB_INSTR, CI_DB_INSTR_L, CI_

DB_INSTR_OVRD

Initial Data Copy DB Process (CL-COPDB). This DB process allows users to copy
a DB process from one database to another using Config Lab utility.

Display Profile

The Display Profile Code isreferenced in User (SC_USER) table.

Properties Description
Tables Cl_DISP_PROF, CI_DISP_PROF_L
Initial Data North America (NORTHAM) and Europe (EURO).

Installation Options

Installation option has only one row that is shipped with the initial installation of the Oracle Utilities Application
Framework. The updatable columns in these tables are customer data and will not be overridden by the upgrade process
unless a specia script iswritten and included in the upgrade process.
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Properties Description

Tables F1_INSTALLATION, CI_INSTALL_ALG, CI_INSTALL_MSG, CI_
INSTALL_MSG_L, CI_INSTALL_PROD
Initial Data Option 11111.

Note: The system data owner of an environment is defined in the Installation Option. This Owner Flag value is stamped on all system data that is added to this
environment. The installation default value is Customer Modification (CM). This value must be changed in the base product development environments.

Language Code

Language code must be valid code defined in 1SO 639-2 Alpha-3. Adding a new language code to the table without
trangdlating all language dependent objects in the system can cause errors when a user chooses the language.

Properties Description
Tables CI_LANGUAGE
Initial Data English (ENG).

To do priority and Role

New To Do Types released will be linked to the default To Do Role and set to the product assigned priority valueinitialy.
Theseinitial settings can be overridden by the implementation.

Properties Description
Tables CI_ROLE(L), CI_TD_VAL_ROLE
Initial Data F1_DFLT

Development and Implementation System Tables

This chapter defines the standard for the system tables that contain data that are for the application development. The data
in these tables implement business logic and Ul functions shared by various products and product extensionsin the same
database.

Standards

»  When adding anew data, the owner flag value of the environment must prefix certain fields of these tables. For example,
when a developer adds a new algorithm type to an Oracle Utilities Business Intelligence devel opment environment B1
should prefix the new Algorithm Type code. The fields that are subject to thisrule are listed in Standard Data Fields
property.

» Thedatathat isalready in these tables are not alowed for modification if the data owner is different from your
environment owner. Thisisto prevent the developers from accidentally modifying system data that belong to Oracle
Utilities Application Framework or other Base products. However, some fields are exempt from this rule and can be
modified by Customer Modification. These fields are listed in Customer Modification Fields property.

Note: Starting V2.2, we introduce a new system data upgrade rule - override Owner flag. If duplicate data rows (data
row with same primary key values) found at the time of upgrade, the owner flag values will get overridden. The lower
level application system datawill override the upper level system data. For example, F1 overrides C1, F1& C1 overrides
CM etc. Thisrule will be applied to the following tables: CI_CHAR_ENTITY, CIl_MD_MO_ALG, F1_BUS OBJ_
ALG, F1_ BUS OBJ STATUS ALG, CI_MD_MO_OFPT, F1_BUS OBJ OPT, F1 BUS OBJ STATUS OPT, F1_
BUS_OBJ STATUS, F1 BUS OBJ STATUS L

Algorithm Type
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Properties

Description

Tables

CI_ALG_TYPE, CI_ALG_TYPE_L, CI_ALG_TYPE_PRM, CI_ALG_
TYPE_PRM_L

Standard Data Fields

Algorithm Type (ALG_TYPE_CD)

Customer Modification None

Algorithm

Properties Description

Tables CI_ALG, CI_ALG _L, CI_ALG_PARM, CI_ALG_VER

Standard Data Fields

Algorithm (ALG_CD)

Customer Modification None

Application Security

Properties Description

Tables SC_APP_SERVICE, SC_APP_SERVICE_L, CI_APP_SVC_ACC

Standard Data Fields

Application Service Id (APP_SVC_ID). CC&B product prior to version
2.0 will continue to use ClI as prefix of the application service.

Customer Modification None

Batch Control

Properties Description

Tables CI_BATCH_CTRL, CI_BATCH_CTRL_L, CI_BATCH_CTRL_P, CI_

BATCH_CTRL P L

Standard Data Fields

Batch Process (BATCH_CD),Program Name(PROGRAM_NAME)

Customer Modification

* Next Batch Number (NEXT_BATCH_NBR), Last Update Instance
(LAST_UPDATE_INST), Last Update Date time (LAST_UPDATE_
DTTM). These columns are updated by the batch processes.

* Batch Parameter Value (BATCH_PARM_VAL)

Business Object

Properties

Description

Tables

F1_BUS_OBJ, F1_BUS_OBJ L, F1_BUS_OBJ ALG, F1_BUS OBJ_
OPT, F1_BUS_OBJ_STATUS, F1_BUS_OBJ_STATUS_L, F1_BUS_
OBJ_STATUS_ALG, F1_BUS_OBJ_STATUS_OPT, F1_BUS_OBJ_
TR_RULE, F1_BUS_OBJ_TR_RULE_L

Standard Data Fields

Business Object (BUS_OBJ_CD)

Customer Modification ¢« None

Business Service

Properties Description

Tables F1_BUS_SVC, F1_BUS SVC L

Standard Data Fields

Business Service (BUS_SVC_CD)
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Properties Description

Customer Modification *« None

Characteristics

Properties Description

Tables Cl_CHAR_TYPE, C|_CHAR_TYPE_L, C|_CHAR_ENTITY, C|_CHAR_

VAL, CI_CHAR_VAL_L

Standard Data Fields

Characteristic Type CHAR_TYPE_CD)

Customer Modification

¢ Adhoc Characteristic Value Validation Rule (ADHOC_VAL_ALG_
CD) on Characteristic Entity Table (CI_CHAR_ENTITY)

Data Area
Properties Description
Tables F1_DATA_AREA, F1_DATA_AREA_L

Standard Data Fields

Data Area Code (DATA_AREA_CD)

Customer Modification None

Display Icon

Properties Description

Tables CI_DISP_ICON, CI_DISP_ICON_L

Standard Data Fields

Display Icon Code (DISP_ICON_CD)

Customer Modification None

Foreigh Key Reference

Properties Description

Tables CI_FK_REF, CI_FK_REF_L

Standard Data Fields

FK reference code (FK_REF_CD)

Customer Modification None

Lookup

Properties Description

Tables CI_LOOKUP_FIELD, CI_LOOKUP_VAL, CI_LOOKUP_VAL_L

Standard Data Fields

Field Name (FIELD_NAME)

* Alookup field name must have a corresponding field meta data.
The name of the lookup field column must be assigned to avoid
conflicts among different products. If you follow the standard of
database field name, a Customer Modification lookup field name will
be automatically Customer Modification prefixed.

Field Value (FIELD_VALUE)

« If alookup field is customizable, Customer Modification can insert
new lookup values. X or Y must prefix when implementers introduce
a new lookup value.
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Properties

Description

« Product development can extend the Oracle Utilities Application
Framework owned lookup field's value with caution. When it needs
to be extended, prefix the first letter of the Owner Flag to the value.
For example, when adding a new value to the algorithm entity flag
(ALG_ENTITY_FLG), prefix with B1 if you are developing a Oracle
Utilities Business Intelligence product.

Customer Modification

Override Description (DESCR_OVRD)

Note: A new Feature option is defined through adding avalueto EXT_SYS TYP_FLG. Thefield value for thislook up field must be prefixed by the Owner

flag value.
Map
Properties Description
Tables F1_MAP, F1_MAP_L

Standard Data Fields

Map ode (MAP_CD)

Customer Modification None

Messages

Properties Description

Tables Cl_MSG_CATEGORY, CI_MSG_CATEGORY_L, CI_MSG, C|_MSG_L

Standard Data Fields

Message Category (MESSAGE_CAT_NBR)

* Messages are grouped in categories and each category has
message numbers between 1 and 99999. A range of message
categories is assigned to a product. You must use only the assigned
category for your product.

* Oracle Utilities Customer Care and Billing and Oracle Utilities
Business Intelligence - 00001 thru 00100

* Oracle Utilities Application Framework Java - 11001 thru 11100

¢ Oracle Utilities Customer Care and Billing Java - 11101 thru 11200
« Oracle Utilities Business Intelligence Java - 11201 thru 11300

¢ Implementer COBOL - 90000

¢ Implementer WSS - 90001

« Implementer Java - 90002

« Reserved for Tests - 99999

Message Number (MESSAGE_NBR) for COBOL message categories

* Message numbers below 1000 are reserved for common messages.
Implementers must not use message numbers below 1000.

*« Message Number (MESSAGE_NBR) for Java message categories
¢ Subsystem Standard Messages - 00001 thru 02000

* Reserved - 02001 thru 09999

¢ Published Messages - 10001 thru 11000

* Package Messages - 10001 thru 90000

* Reserved - 90001 thru 99999

* Each package is allocated 100 message numbers, each starting
from 101.

« Published Messages are messages that are special-interest
messages that implementations need to know about and
are therefore published in the user docs. Examples of these
include messages that are highly likely to be changed for an
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Properties

Description

implementation, or messages that are embedded into other texts/
messages and therefore the message number is never shown

* Reserved message number ranges are for future use and therefore
must not be used by all products.

Customer Modification

Override Description (DESCRLONG_OVRD), Message Text
Override (MESSAGE_TEXT_OVRD)

Meta data - Table and Field

Properties

Description

Tables

CI_MD_TBL, CI|_MD_TBL_FLD, CI_MD_TBL_L, C|_MD_TBL_FLD_L,
CI_MD_FLD, CI_MD_FLD_L

Standard Data Fields

¢ Table Name(TBL_NAME)

« Table names must match with the physical table name or view name
in the database.
Field Name(FLD_NAME)

* Field name must match with the physical column name in the
database unless the field is a work field. Field name does not have
to follow the prefixing standard unless the field is a work field or
customer modification field.

Customer Modification

Audit Switches (AUDIT_INSERT_SW, AUDIT_UPDATE_SW, AUDIT_
DELETE_SW), Audit Program Name (AUDIT_PGM_NAME), Audit
Table Name (AUDIT_TBL_NAME), Override label (OVRD_LABEL)

Meta data - Constraints

Properties

Description

Tables

Cl_MD_CONST, C|_MD_CONST_FLD

Standard Data Fields

¢ Constraint Id (CONST_ID)

¢ AA_CXXXXXPOQO for Primary Constraints

¢ AA_CXXXXXRnn for Foreign Key Constraints Where

¢ AA: Product owner flag value

¢ XXXXX: First 5 letters of the primary index name of the table
¢ nn:integer 01..99

Customer Modification

None

Meta data - Menu

Menus can be extended to support multiple products by adding a new menu line to an existing menu. The sequence humber
on the menu line language table (CI_MD_MENU_LINE_L) determines the order the menu lines appear. Within the same

seguence, aphabetic sorting is used.

Properties

Description

Tables

CI_MD_MENU, CI_MD_MENU_L, CI_MD_MENU_ITEM, C|_MD_
MENU_ITEM_L, CI_MD_MENU_LINE, C|_MD_MENU_LINE_L

Standard Data Fields

Menu Name (MENU_NAME), Menu Item Id (MENU_ITEM_ID), Menu
Line Id (MENU_LINE_ID)

Customer Modification

None

Meta data - Program, Location and Services
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Properties

Description

Tables

CI_MD_PRG_COM, CI_MD_PRG_LOC, CI_MD_SVC, CI_MD_SVC_L,
Cl_MD_SVC_PRG, CI_MD_PRG_REF, CI_MD_PRG_MOD, Cl|_MD_
PRG_EL_AT, C|_MD_PRG_ELEM, C|_MD_PRG_SEC, CI_MD_PRG_
SQL, CI_MD_PRG_VAR, CI_MD_PRG_TAB

Standard Data Fields

Program Component Id (PROG_COM_ID), Location Id (LOC_ID),
Program Component Name (PROG_COM_NAME), Service Name
(SVC_NAME), Navigation Key (NAVIGATION_KEY)

Customer Modification

User Exit Program Name (USER_EXIT_PGM_NAME on CI_MD_
PRG_COM),

Meta data - Maintenance Object

Properties

Description

Tables

Cl_MD_MO, C|_MD_MO_L, CI_MD_MO_TBL, CI_MD_MO_OPT, CI_
MD_MO_ALG

Standard Data Fields

Maintenance Object Name (MO_NAME)

Customer Modification None

Meta data - Work Tables

Properties Description

Tables ClI_MD_WRK_TBL, CI_MD_WRK_TBL_L, CI_MD_WRK_TBLFLD, CI_

MD_MO_WRK

Standard Data Fields

Work Table Name (WRK_TBL_NAME)

Customer Modification None

Meta data - Search Object

Properties Description

Tables CI_MD_SO, CI_MD_SO_L, CI_MD_SO_RSFLD, CI_MD_SO_

RSFLDAT, C|_MD_SOCG, C|_MD_SOCG_FLD, C|_MD_SOCG_
FLDAT, C|_MD_SOCG_L, C|_MD_SOCG_SORT

Standard Data Fields

Search Object Name (SO_CD)

Customer Modification None

Navigation Option

Properties Description

Tables CI_NAV_OPT, CI_NAV_OPT_L, CI_NAV_OPT_CTXT, CI_NAV_OPT_

USG, CI_MD_NAV

Standard Data Fields

Navigation Option Code (NAV_OPT_CD), Navigation Key
NAVIGATION_KEY)

Customer Modification

Navigation Key Override (NAV_KEY_OVRD)

Portal and Zone
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Properties

Description

Tables

Cl_PORTAL_ZONE, Cl_ZONE, Cl_ZONE_L, C|_ZONE_PARM, CI_
ZONE_HDL, CI_ZONE_HDL_L, CI_ZONE_HDL_PRM, C|_ZONE_
HDL_PRM_L, CI_UI_ZONE

Standard Data Fields

« Portal Code (PORTAL_CD), Zone Code (ZONE_CD), Zone Type
Code (ZONE_HDL_CD)

¢ A new Zone can be added to the Product owned Portal Pages.

« The existing Zones cannot be removed from the Product owned
Portal Pages.

Customer Modification

Sort Sequence (SORT_SEQ)

Sequence
Properties Description
Tables CI_SEQ

Standard Data Fields

Sequence Name (SEQ_NAME)

Customer Modification

Sequence Number (SEQ_NBR)
« This field is updated by the application process and must be set to 1

initially.
Schema
Properties Description
Tables F1_SCHEMA

Standard Data Fields

Schema Name (SCHEMA_NAME)

Customer Modification ¢« None

Script

Properties Description

Tables CI_SCR, CI_SCR_L, CI_SCR_CRT, CI_SCR_CRT_GRP, CI_SCR_

CRT_GRP_L, CI_SCR DA, Cl_SCR_FLD_MAP, C|_SCR_PRMPT, CI_
SCR_PRMPT_L, CI_SCR_STEP, C|_SCR_STEP_L

Standard Data Fields

Script Code (SCR_CD)

Customer Modification None

To do Type

Properties Description

Tables CIL_TD_TYPE, CI_TD_TYPE_L, CI_TD_SRTKEY_TY, C|_TD_

DRLKEY_TY, CI_TD_SRTKEY_TY_L

Standard Data Fields

To Do Type Code (TD_TYPE_CD)

Customer Modification

Creation Batch Code (CRE_BATCH_CD), Route Batch Code (RTE_
BATCH_CD), Priority Flag (TD_PRIORITY_FLG)

XAl configuration
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Properties

Description

Tables

Cl_XAl_ADAPTER, CI_XAI_ADAPTER_L, CI_XAl_CLASS, C|_XAl_
CLASS_L, Cl_XAl_ENV_HNDL , CI_XAl_ENV_HNDL_L, Cl_XAI_
FORMAT, CI_XAl_FORMAT L, CI_XAl_RCVR, Cl_XAl_RCVR_L, C|_
XAI_RCVR_CTX, CI_XAI_RCVR_RSP, Cl_XAl_RCVR_RGRP, C_
XAI_SENDER, CI_XAl_SERNDER_L, CI_XAl_SNDR_CTX, Cl_XAI_
OPTION

Standard Data Fields

Adapter Id (XAI_ADAPTER_ID), Class Id (XAI_CLASS_ID), Envelope
Handler Id (XAI_ENV_HNDL_ID), XAl Format Id (XAl_FORMAT_ID),
Receiver Id (XAI_RCVR_ID), Sender Id (XAI_SENDER_ID)

Customer Modification

Option Value (OPTION_VALUE on CI_XAl_OPTION)

Fastpath: Thefollowing XAl tables might have system datainstalled upon theinitia installation but a subsequence system data upgrade process will not
update the content of these table unless the change is documented in the database upgrade guide : CI_XAI_RCVR, CI_XAI_RCVR_L, CI_XAI_RCVR_CTX,
CI_XAI_RCVR_RSP, CI_XAI_RCVR_RGRP, CI_XAI_SENDER, CI_XAI_SERNDER_L, CI_XAI_SNDR_CTX

XAl Services

Properties

Description

Tables

CI_XAI_IN_SVC, CI_XAl_IN_SVC_L, CI_XAl_SVC_PARM

Standard Data Fields

To Do Type Code (TD_TYPE_CD), XAl Inbound Service Id (XAI_IN_
SVC_ID), XAl Inbound Service Name (XAI_IN_SVC_NAME)

Customer Modification

+ XALIN_SVC_ID, XAl_IN_SVC_NAME, XAl_VERSION_ID, POST_
ERROR_SW

Oracle Utilities Application Framework only Tables

» All data of the tablesin this group belong to the Oracle Utilities Application Framework. No data modification or
addition is allowed for these tables by base product development and customer modification. When an environment is
upgraded to the next release of the Oracle Utilities Application Framework, the upgrade process will refresh the datain

these tables.

« CI_MD_AT DTL/CI_MD_AT DTL_L

« CI_MD_ATT_TY

« CI_MD_CTL/CI_MD_CTL_L

« CI_MD_CTL_TMPL

« CI_MD_ELTY/CI_MD_ELTY L

« CI_MD_ELTY_AT

« CI_MD_LOOKUP/ClI_MD_LOOKUP_F

.« Cl_MD_PDF/Cl_MD_PDF VAL

« CI_MD_MSG/Cl_MD_MSG_L

« CI_MD_SRC TYPE/CI_MD_SRC TYPE L
« CI_MD_TMPL/CI_MD_TMPL_L

« CI_MD_TMPL_ELTY

« CI_MD_TMPL_VAR/CI_MD_TMPL_VAR_L

« CI_MD_VAR/CI_MD_VAR DTL/Cl_MD_VAR DTL_L

e CI_XAI_EXECUTER/ CI_XAI_EXECUTER_L
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System Table List

This section contains the names of system tables, upgrade actions, and a brief description of the tables. The upgrade actions
are explained below.

Keep (KP): The data of the table in the customer's database is kept untouched. No insert or delete is performed to this table
by the upgrade process. The initia installation will add necessary data for the system

Merge (MG): The non-base product data of the table in the database is kept untouched. If the data belongs to the base
product, any changes pertaining to the new version of the software are performed.

Refresh (RF): The existing datain the table is replaced with the data from the base product table.

New product datais also inserted into tables marked as 'Merge'. If implementers add rows for a customer specific
enhancement, it can cause duplication when the system data gets upgraded to the next version. We strongly recommend
following the guidelines on how to use designated range of values or prefixes to segregate the implementation data from the
base product data.

Table Name Upgrade Action Description

CI_ALG MG Algorithm

CI_ALG_L MG Algorithm Language
CI_ALG_PARM MG Algorithm Parameters
CI_ALG_TYPE MG Algorithm Type

CI_ALG_TYPE_L MG Algorithm Type Language
CI_ALG_TYPE_PRM MG Algorithm Type Parameter
CI_ALG_TYPE_PRM_L MG Algorithm Type Parameter Language
CI_ALG_VER MG Algorithm Version
CI_APP_SVC_ACC MG Application Service Access Mode
CI_BATCH_CTRL MG Batch Control

CI_BATCH_CTRL_L MG Batch Control Language
CI_BATCH_CTRL_P MG Batch Control Parameters
CI_BATCH_CTRL_P_L MG Batch Control Parameters Language
CI_CHAR_ENTITY MG Characteristic Type Entity
CI_CHAR_TYPE MG Characteristic Type
CI_CHAR_TYPE_L MG Characteristic Type Language
CI_CHAR_VAL MG Characteristic Type Value
CI_CHAR_VAL_L MG Characteristic Type Value Language
CI_DISP_ICON MG Display Icon

CI_DISP_ICON_L MG Display Icon Language

CI_FK_REF MG Foreign Key Reference
CI_FK_REF_L MG Foreign Key Reference Language
CI_LANGUAGE MG Language Code
Cl_LOOKUP_FIELD MG Lookup Field

CI_LOOKUP_VAL MG Lookup Field Value
CI_LOOKUP_VAL_L MG Lookup Field Value Language
CI_MD_ATT_TY RF MD Element Attribute Type
CI_MD_AT_DTL RF MD Element Attribute Type Detail
CI_MD_AT_DTL_L RF MD Element Attribute Type Detail Language
CI_MD_CONST MG Constraints

CI_MD_CONST_FLD MG Constraint Fields

CI_MD_CTL RF Generator Control
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Table Name Upgrade Action Description

CI_MD_CTL_L RF Generator Control Language
CI_MD_CTL_TMPL RF Generator Control Template
CI_MD_ELTY RF MD Element Type
CI_MD_ELTY_AT RF Element Type Attributes
CI_MD_ELTY_L RF Element Type Language
Cl_MD_FLD MG Field

CI_MD_FLD_L MG Field Language

CI_MD_LOOKUP RF MD Lookup Field Value
Cl_MD_LOOKUP_F RF MD Lookup Field

CI_MD_MENU MG Menu Information
CI_MD_MENU_IMOD MG Menu Item Module Maint
Cl_MD_MENU_ITEM MG Menu Item
CI_MD_MENU_ITEM_L MG Menu Item Language
Cl_MD_MENU_L MG Menu Language
CI_MD_MENU_LINE MG Menu Line
CI_MD_MENU_LINE_L MG Menu Line Language
Cl_MD_MENU_MOD MG Menu Product Components
CI_MD_MO MG Maintenance Object
CI_MD_MO_ALG MG Maintenance Object Algorithm
CI_MD_MO_L MG Maintenance Object Language
CI_MD_MO_OPT MG Maintenance Object Option
CI_MD_MO_TBL MG Maintenance Object Table
ClI_MD_MO_WRK MG Maintenance Object Work Tables
CI_MD_MSG RF MD Message

CI_MD_MSG_L RF MD Message Language
CI_MD_NAV MG Navigation Key

ClI_MD_PDF RF Predefined Fields
CI_MD_PDF_VAL RF Predefined Values
CI_MD_PRG_COM MG Program Components
Cl_MD_PRG_ELEM MG Ul Page Elements
CI_MD_PRG_EL_AT MG Ul Page Element Attributes
CI_MD_PRG_LOC MG Program Location
CI_MD_PRG_MOD MG Program Module
CI_MD_PRG_SEC MG Ul Page Sections
CI_MD_PRG_SQL MG MD SQL Meta Data
Cl_MD_PRG_TAB MG Ul Tab Meta Data
CI_MD_PRG_VAR MG Program Variable

CI_MD_SO MG Search Object

CI_MD_SOCG MG Search Object Criteria Group
CI_MD_SOCG_FLD MG Search Object Criteria Group Field
CI_MD_SOCG_FLDAT MG Search Object Criteria Group Field Attribute
CI_MD_SOCG_L MG Search Object Criteria Group Language
CI_MD_SOCG_SORT MG Search Object Criteria Group Result Sort Order
CI_MD_SO_L MG Search Object Language
CI_MD_SO_RSFLD MG Search Object Result Field
CI_MD_SO_RSFLDAT MG Search Object Result Field Attribute
CI_MD_SRC_TYPE RF Source Type
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Table Name Upgrade Action Description
CI_MD_SRC_TYPE_L RF Source Type Language
CI_MD_SvC MG MD Service

CI_MD_SVC_L MG MD Service Language
CI_MD_SVC_PRG MG MD Service Program
Cl_MD_TAB_MOD MG Ul Tab Module

Cl_MD_TBL MG MD Table

CI_MD_TBL_FLD MG MD Table Field
CI_MD_TBL_FLD_L MG MD Table Field Language
CI_MD_TBL_L MG MD Table Language
CI_MD_TMPL RF Template
CI_MD_TMPL_ELTY RF Template Element Types
CI_MD_TMPL_L RF Template Language
CI_MD_TMPL_VAR RF Template Variable
CI_MD_TMPL_VAR_L RF Template Variable Language
CI_MD_VAR RF Variable

CI_MD_VAR_DTL RF Variable Detail
CI_MD_VAR_DTL_L RF Variable Detail Language
Cl_MD_WRK_TBL MG Work Table
CI_MD_WRK_TBLFLD MG Work Table Field
CI_MD_WRK_TBL_L MG Work Table Language
CI_MSG MG Message
CI_MSG_CATEGORY MG Message Category
CI_MSG_CATEGORY_L MG Message Category Language
CI_MSG_L MG Message Language
CI_NAV_OPT MG Navigation Option
CI_NAV_OPT_CTXT MG Navigation Option Context
CI_NAV_OPT_L MG Navigation Option Language
CI_NAV_OPT_USG MG Navigation Option Usage
CI_PORTAL MG Portal Page

CI_PORTAL_L MG Portal Page Language
CI_PORTAL_ZONE MG Portal Zone

CI_SCR MG Script

CI_SCR_CRT MG Script Criteria
CI_SCR_CRT_GRP MG Script Criteria Group
CI_SCR_CRT_GRP_L MG Script Criteria Group Language
CI_SCR_DA MG Script Data Area
CI_SCR_FLD_MAP MG Script Field Mapping
CI_SCR_L MG Script Language
CI_SCR_PRMPT MG Script Prompt
CI_SCR_PRMPT_L MG Script Prompt Language
Cl_SCR_STEP MG Script Step
CI_SCR_STEP_L MG Script Step Language
CI_SEQ MG Sequence
CI_TD_DRLKEY_TY MG To Do Type Drill Key
CI_TD_SRTKEY_TY MG To Do Type Sort Key
CI_TD_SRTKEY_TY_L MG To Do Type Sort Key Language
CI_TD_TYPE MG To Do Type
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Table Name Upgrade Action Description

CI_TD_TYPE_L MG To Do Type Language
CI_XAI_ADAPTER MG XAl Adapter
Cl_XAI_ADAPTER_L MG XAl Adapter Lang
CI_XAI_CLASS MG XAl Class

CI_XAI_CLASS L MG XAl Class Language
CI_XAI_ENV_HNDL MG XAl Envelope Handler
CI_XAI_ENV_HNDL_L MG XAl Envelope Handler Language
CI_XAI_EXECUTER RF XAl Executer
CI_XAI_EXECUTER_L RF XAl Executer Language
CI_XAI_FORMAT RF XAl Format

CI_XAI_FORMAT_L RF XAl Format Language
CI_XAI_IN_SVC MG XAl Inbound Service
CI_XAI_IN_SVC_L MG XAl Inbound Service Language
CI_XAI_SVC_PARM MG XAl Inbound Service Parameters
CI_XAI_SVC_VERS MG XAl Inbound Service Version
CI_XAI_SVC_VERS_L MG XAl Inbound Service Version Language
CI_ZONE MG Zone

CI_ZONE_HDL MG Zone Type

CI_ZONE_HDL_L MG Zone Type Language
CI_ZONE_HDL_PRM MG Zone Type Parameters
CI_ZONE_HDL_PRM_L MG Zone Type Parameters Language
CI_ZONE_L MG Zone Language

CI_ZONE_PRM MG Zone Parameters

F1_BUS_OBJ MG Business Object

F1_BUS _OBJ_ALG MG Business Object Algorithm

F1 BUS _OBJ_L MG Business Object Language
F1_BUS_OBJ_OPT MG Business Object Option
F1_BUS_OBJ_STATUS MG Business Object Status
F1_BUS_OBJ_STATUS_ALG MG Business Object Status Algorithm
F1_BUS OBJ_STATUS L MG Business Object Status Language
F1_BUS_OBJ_STATUS_OPT MG Business Object Status Option
F1_BUS_OBJ_TR_RULE MG Business Object Transition Rule
F1_BUS OBJ_TR_RULE_L MG Business Object Transition Rule Language
F1_BUS_SVC MG Business Service

F1 BUS_SVC_L MG Business Service Language
F1_DATA_AREA MG Data Area

F1_DATA_AREA_L MG Data Area Language

F1_MAP MG Ul Map

F1_MAP_L MG Ul Map Language

F1_SCHEMA MG Schema

SC_ACCESS_CNTL MG User Group Access Control
SC_APP_SERVICE MG Application Service
SC_APP_SERVICE_L MG Application Service Language
SC_USR_GRP_PROF MG User Group Profile

252 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



Key Generation

Key generation is performed for tables that have sequential or system generated prime key. Thisis performed automatically
for javainstances viathe SPL enTegrity.

Tables with a system-generated key contain their own unique key that isreplicated in arelated 'key table' suffixed with' K'.
The purpose of the key tableis to store the table identifier aswell asthe identifier of the environment in which the data row
exists. An example is the Account table containing the Account identifier and the Account Key table containing the Account
identifier and the Environment identifier.

These key tables support the Archiving and ConfigL ab functionality by ensuring that a key will be unique across
environments.

Metadata for Key Generation

The required table metadata that is used by the key generator indicates:
» Thetype of key, e.g. whether it is system-generated or sequential

» Thekey table in which key values are stored

» Thelength of theinherited portion of the key.

Preferences Help Logoud
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Example Table Metadata Key Information

In the Service Agreement table metadata example above, the metadata key information is shown by the valuesin the fields
Key Table, Type of Key and Inherited Key Prefix Length.

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 keysindicated in metadata drop-down list, the only types
currently supported by the key generator in the SPL Framework are system-generated and sequential.

Note: Special Annotation. If atable'sinherited key prefix length is non-zero, a special entry
"clusteringParentProperty" must be in the business entity annotation for this table.
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Extending the Application Viewer

This document describes the how to add extension (e.g., CM or customer modification) information into the SPL V2.2.0
Application Viewer.

Building Source Code Viewer Extension Information

Note: Prerequisite. You must have avalid SPL Development Environment defined on the computer in order to run
this process.

You will need alocal folder in which to build the information. This may be called anything you wish and it may reside
anywhere (locally) you desire as long as you have write access to the fol der.

Note: If you have run this process previously, old Source Code XML files will still be present. Previousinformation is
NOT deleted.

Open a Command Prompt window and run the script buildAppViewer SrcXML .bat. This script is available in SDK
shortcuts folder. e.g. C:\SPL SDK\SDK\shortcuts.

Thiswill prompt you for the location of the Source Code Folder, the location of the Destination Folder and the location of
the "desc.wrk" file.

Enter the FULL path name to the folder where the source code resides (quotes are not required). Source in this location will
be processed to build the required XML files. The process does NOT drill down through different levels of folders; only the
folder specified is examined. For example:

C: \ spl \ <CCB_| NSTALLATI ON>\ cobol \ source\cm

Enter the FULL path name to the folder where the information is to be built (quotes are not required). These folders need to
exist before the script isrun. Script will not create the folders. For example:

C \tenp\ appVi ewer Dat a

Enter the FULL path name to the location of the "desc.wrk" file. Thisis normally found in the Application Viewer under /
data/source. Thisfile can be copied locally or used from the Application Viewer location (it is not updated). For example:

C: \spl \ <CCB_| NSTALLATI ON>\ spl app\ appl i cati ons\ appVi ewer\ dat a\ source

The process will then run automatically displaying each source file being processed.

Each source file is processed twice. Thisfirst pass extracts a program description from the source file. This should be a
quick process asthefileis only examined until adescription islocated. The second pass reads the entire source file and
builds the XML file. This process also accesses the current database to check the meta-data for tables used by SQLs within
the source.

When the process is complete, the extension information will be present under the destination folder you specified. The
structure under the destination will mirror the structure under the data/source/ folder of the Application Viewer (only the
CM folder is created). Move the XML files from the CM folder to the corresponding CM folder under the Application
Viewer. The information isimmediately available.

e.g. if the destination directory is c:\temp\appViewerData then the processed datais available at c:\temp\appViewerData
\source\CM. Copy the contents under c:\temp\appViewerData\source\CM to Application Viewer folder C:\spl\<CCB _
INSTALLATION>\splapp\applications\appViewer\data\source\CM.
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Development Performance Guidelines

This document includes information, guidelines, and strategies to help designers and devel opers understand performance
impacts when devel oping a feature using the Oracle Utilities Application Framework.

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: Entities are not safe to use for reference, calling methods, etc., after the session that created them has ended.
For example, don't copy entitiesinto application caches. DO: Instead, let the application cache do the data retrieval and
return the data to the session. 1D objects are safe to store across sessions. Note in the following example that the entity
AlgorithmTypeis not stored:

public class Al gorithnilypel nfoCache inplenments ApplicationCache {
private static final Algorithnlypel nfoCache | NSTANCE = new
Al gori t hnTypel nf oCache() ;
private final Concurrent Map<Al gorithnType_Id, Al gorithnTypel nfo>
al gorit hnlypel nfoByl d = new Concur r ent HashMap<Al gori t hnifype_1d,
Al gori t hnTypel nf 0>() ;
protected Al gorithniTypel nfoCache() {
Cont ext Hol der. get Cont ext (). regi st er Cache(this); }
public String getNane() { return "Al gorithnTypel nfoCache"; }
public void flush() {algorithnrlypel nfoByld.clear(); }
public static Al gorithmlypel nfo get Al gorithmlypel nfo(Al gorithmlype Id al gTypel d)
{

}

private Al gorithnlypelnfo privateGetAl gorithnTypel nfo(Al gorithnlType_Id al gTypel d)
{

return | NSTANCE. pri vat eCGet Al gori t hniTypel nf o(al gTypel d) ;

Al gorithnTypel nfo al gTypelnfo = al gorithnTypel nf oByl d. get (al gTypel d);
if (algTypelnfo !'= null) return al gTypel nfo;
Al gorithnType type = al gTypeld. getEntity();
if (type == null) return null;
Al gorithmlypelnfo info = new Al gorithnmTypel nfo(type);
Al gorithnTypelnfo prev = al gorithnlypel nfoByl d. putlfAbsent (al gTypeld, info);
if (prev !'=null) return prev;
return info;
}
}

DO: it issafeto use XML documents (to be consumed by BOs, BSs, or SSs) for moving data between sessions.

Every entity has a unique corresponding "id" class, e.g. BatchControl has BachControlld. 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.
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The ORM defers database calls for performance

The ORM triesto be as "lazy" as possible; its basic stance isto avoid |loading any datafrom the DB until the last possible
moment. Let's use the following example to describe how the datais only loaded at last moment possible:

Bat chCont rol sonmeBat chControl = batchControlld.getEntity();

Bat chControl Paraneters parns = soneBat chControl . get Paraneters();
for (BatchControl Paranmeter each : parns) ({

String nane = each. get Bat chPar anet er Nane() ;

}

In the above example, the getEntity() call only retrieves the parent ID as a proxy. The "someBatchControl" 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 getParameters() call only retrives the child IDs, again as proxies.
Only when the getBatchParameterName() is called, isarow (the child row) actually retrieved.

ID Objects

» When you create an |D, 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:

BatchControlld 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
asin the following example:

Bat chControl sonmeBatchControl = ...;
Bat chCont r ol Par anet ers parns = soneBat chControl . get Paraneters();
int count = parns.size();

The framework implementation code has an optimized implementation of the size() method, which either counts the
existing in-memory 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 unnessary. In most cases, you shouldn't need to write something to
loop over a collection:

i f(query.listSize() > 0) {
while (iter.next()) { .... }
}

The call to listSize() will make an unnecessary call to "select count(*)". Let the iterator do the work. Avoid the extra call to
the database.
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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 chCont r ol Par anet er> query = createQuery("from Bat chControl Parameter parm
where parm i d. batchControlld = :parentld");

query. bi ndl d("parentld", batchControlld);

Li st <Bat chControl Paraneter> list = query.list();

DO: Usethisinstead - it'll use the cache and will aimost certainly be faster:

Bat chControl batchControl = id.getEntity();
if (batchControl == null) { /* oh oh */ }
Bat chCont r ol Paraneters |ist = batchControl.getParaneters();

How to Pre-load Entities Using Fetch

Thistechniqueis 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 aquery using "left join fetch" to select al 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
0. Again, PREFER code that performs standard navigation.

e Asageneral strategy:
» For most jobs, navigation isjust fine.

» Write code using navigation first, then ADD the fetch query later, only if it's needed.

Thisisalink to the Hibernate help on "fetch": http://docs.jboss.or g/hiber nate/stable/core/reference/en/html_single/
#performance-fetching

Session Cache

If an entity isretrieved previously within a session - in most cases - it does not have to be retrieved again since it is stored in
the session cache.

So, multiple BO reads against Java-backed MO's do not re-execute SQL .

The exception iswhen acall to COBOL is made. Since Java does not know what COBOL could have changed, the entities
must be refreshed from the database. Similary BO Reads against COBOL will always re-execute SQL .

Level 2 Cache Applicable for Batch

Hibernate's Level 2 cacheisasecond level of caching that allows sharing of data between sessions. Thisis useful for static,
admin data like rates, type codes, etc., since objects that are 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 defaullt,
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 dataintegrity. The system flushes under the following conditions:

Before commit
Calling COBOL from Java
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Before raw SQL queries
Before most HQL queries
When specifically requested
Savepoints

Avoid Extra SQL

Inspect generated SQL for extracalls. Tools like Oracle's tkprof, Y ourkit java profiler, or debug application logs can
help identify extra database calls. The screen capture below shows how Y ourkit is able to reveal SQL statements behind
PreparedStatement calls.

Y ourkit Demo: http://mwww.yourkit.com/docs/demo/JavaEE/JavaEE.htm
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Prepared statement - use binding

DON'T: Never concatenate values - DO: use binding instead. Besides hel ping to reduce security concerns with SQL
injection, concatenation resultsin reparsing of SQL statements by the database. Y ou could also lose the benefits of any
PreparedStatement caching by the jdbc drivers.

Service Script vs. Java Services

Service Scripts perform slower than java services. Thereis an overhead on scripting that comes from xml manipulation and
Xpath evaluation. Lots of moves, complicated XPath - proportional to amount of X Path. Here are some tips:

» One complicated X Path expression should be faster than several smaller ones - the overhead isin the setup.
+ Smaller documents will process faster - think about that when designing script schemas - only send what you need.

Java-To-COBOL Interaction Overhead

DO: For optimal performance, avoid Java-to-COBOL and COBOL-to-Java calls. Jumping between Java-to-COBOL
interactions incur additional overhead that could lead to performance penalties. The framework must execute additional
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flushes and object re-reads (since Java has to sync itself with COBOL 's objects). These reads will only need to be made if
the session is"dirty," meaning modifications have been done by COBOL.

The framework will issue alog entry whenever the flush called is made such asin the following entry. In some cases when
we find that a session is not dirty, the log entry may be written, but no flush acutally occurs. For example, the following log
entries were issued in less than 1 millisecond duration and indicates that no flush occurred.

16: 33: 01, 742 [ Cobol Thread 2] | NFO

(com spl wg. base. support. cont ext. Framewor kSessi on) |ssuing flush
16: 33: 01, 742 [ Cobol Thread 2] | NFO

(com spl wg. base. support. cont ext. Framewor kSessi on) |ssuing flush

The following are general recommendations related to COBOL :
»  Werecommend include rewriting COBOL code in Java
« |If the maintenance object is written in COBOL, keep the plug-in algorithmsin COBOL aswell.

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

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.

Clustered vs. Distributed Mode Performance: Clustered is Preferred

No coding changes required for clustered mode and no reason to use the distributed mode anymore.

Clustered mode was created for stability, not performance; however, clustered mode should have less overhead because
"tspace” tableis not continually accessed. This tspace table stored the batch job's instructions and information used by the
distributed mode and accessed by the batch threads. There have been cases where this table isin high contention.

Light Business Objects

Sometimesit is possible to create a smaller schema that only accesses the objects that are needed for a particularly
performance-instensive process. This can be particularly important if there are many child collections that are referenced by
aparticular business object (BO). When a child collection on the maintenance object (MO) is not mapped, the application
does not issue aread. While alarge BO with many collections might be acceptable for online transactions, a process used in
abatch could benefit by a smaller subset of elements. These smaller BOs are referred to as Light or "Lite" BOs.

When any XML-mapped field is referenced, the application must parse the XML's columns data. Depending on how much
datais mapped, there could be some minor savings gained by avoiding the XML data since it will not need to be parsed.

Hereis an example of avery large BO:

<schema fwRel ="2">
<mai nSecti on type="group" ndFi el d="Cl_TAXFORM MAI N_LBL"/>
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<sel ect TaxFor mLabel type="group" ndFi el d="Cl_SELECT_TAXFORM LBL"/>
<taxForm d mapFi el d="TAX_FORM I D' i sPrimeKey="true" fkRef="Cl-TXFRM/>
<f or nifype mapFi el d="FORM TYPE_CD" f kRef =" Cl- FRMIY"/ >
<bo mapFi el d="BUS_OBJ_CD' fkRef ="F1- BUSOB" suppress="true"/>
<boSt at us napFi el d="BO_STATUS CD'/ >
<st at usUpdat eDat eTi me mapFi el d="STATUS_UPD DTTM' suppress="true"/>
<t ot al Anount DueOver pai d mapFi el d="C1_TOTAL_OWED_ OVERPAI D'/ >
<rem ttanceAnount mapFi el d="Cl1_FORM PYWNT_AMI"/ >
<f or mSour ce napFi el d="C1_FORM SRCE_ CD" f kRef =" C1- FRMSC'/ >
<f ormDet ai | sl nfoSecti on type="group” nuFi el d="Cl_| TF_FORM DTLS | NFO'/ >
<denogr aphi cl nf oSecti on type="group” ndFi el d="Cl_TF_DEMO | NFO LBL"/>
<t axpayer Dermogr aphi cl nf or mati on type="group">
<i ncl udeDA nane="Cl- Taxpayer Denol nf 0"/ >
</t axpayer Denogr aphi cl nf or mat i on>
<lineltensl nfoSection type="group" ndField="Cl_TF LINE | TEMS LBL"/>
<obligationld mapFi el d="SA I D' fkRef="SA"/>
<recei veDat e mapFi el d="RECV_DT" required="true"/>
<taxFornFi |l i ngType mapFi el d="TAX FORM FI LI NG_TYPE _FLG' def aul t =" C1CR"
requi red="true"/>
<f or mBat chHeader | d mapFi el d="FORM BATCH HDR | D" fkRef =" C1- FBHDR'/ >
<docunent Locat or napFi el d="DOC _ LOC NBR'/ >
<adj ust Reason dat aType="1 ookup" ndFi el d="Cl_TXF_ADJRSN FLG' mapXM.="BO DATA AREA"/ >
<transfer Reason dat aType="1 ookup" mndFi el d="Cl_TXF_TFRRSN _FLG' mapXM.="BO_DATA
AREA" [ >
<rever seReason dat aType="I| ookup" ndFi el d="Cl1_TXF_RVSRSN FLG' mapXM_="BO DATA AREA"/
>
<cancel Reason dat aType="1 ookup" ndFi el d="Cl_TXF_CANRSN FLG' mapXM.="BO DATA AREA"/ >
<i ssuesSection type="group" ndField="Cl_TF | SSUES LBL"/>
<suspensel ssuelLi st type="group” mapXM.="BO DATA AREA">
<i ncl udeDA nanme="Cl- | ssueslList"/>
</ suspensel ssuelLi st >
<wai ti ngFor | nf ol ssuelLi st type="group" nmapXM.="BO _DATA AREA">
<i ncl udeDA nanme="Cl- | ssuesLi st"/>
</ wai ti ngFor | nf ol ssuelLi st >
<t axpayer Per sonl D f kRef =" PER* ndFi el d="PER | D' mapXM.="BO _DATA AREA"/ >
<account fkRef="ACCT" nuFiel d="ACCT_|I D' mapXM.="BO DATA AREA'/>
<t axRol e fkRef="Cl- TXRL" ndFi el d=" TAX ROLE | D' mapXM.="BO DATA AREA"'/>
<transf er Adj ust Secti on type="group" ndFi el d="Cl_TF_TRANSFER ADJUST"/ >
<adj ust edFr onfFor m f kRef =" C1- TXFRM' mapXM_="BO DATA_AREA" ndFi el d="C1_TF_ADJUSTED
FROM'/ >
<transf erredFronfor m f kRef =" C1- TXFRM' nmapXM.="BO _DATA AREA" ndFi el d="Cl_TF_
TRANSFERRED FROM'/ >
<adj ust edToFor m f kRef =" C1- TXFRM' mapXM.="BO DATA AREA" ndFi el d="Cl_TF_ADJUSTED TO'/
>
<transferredToForm f kRef =" C1- TXFRM' mapXM.="BO DATA AREA" ndFi el d="Cl1_TF_
TRANSFERRED TO'/ >
<versi on mapFi el d="VERSI ON' suppress="true"/>
</ schema>

This performance-sensitive process only required a subset of the BO, so the following light BO was created:

<schema fwRel ="2">

<taxForm d mapFi el d="TAX FORM I D' i sPri meKey="true" fkRef="Cl-TXFRM'/>

<f or mMType napFi el d="FORM TYPE_CD' fkRef ="C1- FRMIY"/ >

<bo mapFi el d="BUS_OBJ_CD" fkRef="F1- BUSOB" suppress="true" required="true"/>
<boSt at us nmapFi el d="BO_STATUS CD'/ >

<recei veDat e mapFi el d="RECV_DT"/ >

<f or nChangeReasons type="group" mapXM.="BO DATA AREA">

<f or nChangeReasonsLi st type="1list">

<f or mMChangeReason ndFi el d="FORM CHG RSN CD" i sPri neKey="true" fkRef="Cl-FRCHR'/>
</ f or mMChangeReasonsLi st >

260 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



</ f or mChangeReasons>

<f or mChangeComent s ndFi el d=" COMMENTS" mapXM.=" BO_DATA AREA"/ >
<versi on nmapFi el d="VERSI ON' suppress="true"/>

</ schema>

Benefits of Light BOs

» Not mapping unneeded child collections removes the need to read the child table from the database.

» The"read" benefits extend to BO updates as well, though in a minor way. The light BO would be used for the read
when finishing an update. However, this benefit may be reduced by the availability of the updateWithoutRead action,
which would do the update with whatever BO was presented, and then not do aread at the end. Thiswould achieve an
optimization as well asthe light BO update.

» XML document size reduction. There are performance penalties when transmitting and parsing large XML documents.

Disadvantage of Light BOs

While thisis not really a disadvantage of the concept, creating additional BOs results in more objects to maintain.

Tips and Conventions

» Thelight BO Code endswith "Light" or "Lite" and description ends with "Light". The rest of the code and description
should follow the normal BO naming standard.

« |nstance Control is set to "Do not alow new instances".

» Each MO has one parent light BO. The parent light BO schema would contain just the first level elements and no
collections.

» Each"child" light BO for the MO has the parent light BO asits parent. Thisisimportant for the BO Hierarchy dashboard
zone.

»  When to update an existing light BO versus creating a new light BO: Generally reuse and update an existing light BO
if the level or "collection level" of the element to add isin an existing light BO. A new light BO iswarranted if a new
"collection level" is needed. If multiple levels and many elements are needed, you may consider reading the actual BO
instead of thelight BO.

Data Explorer

It isimportant 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
criteriato narrow down the results. DON'T: Don't try to display hundreds of records.

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" technique to restrict the number of rows returned.

« DO: Asarule-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 callsin other columns. As described earlier,
these would be additional processes run on a per-row basis. If adescription exists, consider using the description and
aNavigation Option instead of the Foreign Key. For example, replace the Person fkRef with Person Name and its
Navigation Option.
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Table Indices and SQL

Here are some more common patterns to look out for. (Thisis not meant to be a complete SQL tuning guide.)

Put Indexes on the most commonly used criteria. If there is no proper index, the optimizer does afull table scan.
Consider:
» Primary keys, foreign keys, ORDER BY fields.

» Secondary Unique Indexes
DO: UseaJOIN instead of EXISTS. Thisisfaster for unique scan indexes.

DO: Use EXISTSinstead of IN when working with ID fields, use '=" instead of LIKE. Using LIKE on a system-
generated key isn't "reasonable"

CONSIDER: Using functions like TO_DATE(), SUBSTR() etc. means indexes on those fields won't be used! Use only
when necessary.

DO: Usethe power of optional filters - and not just in the WHERE clause.

FROM d1_tou map tm dl1 tou_map | tni
FROM d1_tou_map tm [(F1) dil_tou_map_| tni,]

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. descr100 DESCR

FROM D1_USG RULE A, dl1 usg_ rule elig crit B, dl1 _usg rule elig crit | C

WHERE A. usg_grp_cd= :H1l

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= : | anguage

Note that Table B is not necessary; you could instead simply link directly from A to C.

Offload tasks, like string manipulations, concatenations, row numbering, case conversions, type conversions etc., to the
front-end applications

Do basic validations in the front-end during data entry. This saves unnecessary network roundtrips.
Avoid using UNION - use UNION ALL if it ispossible.
Operators <> and != will NOT use the index! Also the word "NOT" Use the Grester 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 < 'ZZCAN3') has cost
1!

Ul Maps and BPAs

Ul maps will not be able to display many rows very quickly. DONT display hundreds of rowsinaUl Map. Alternatively,
the zone type "SERVICE" can display alarge number of 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
itsvalidity. There are also various tools like html tidy that can help to identify bad html.

262 « Oracle Utilities Application Framework Software Development Kit Developer's Guide



DO: Minimize browser-to-server cals. 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.

» Useservice script instead of BPA if multiple calls need to be madeto BO, BS, SS.

» Create a"bulk" processing service script instead of calling the same one multiple times. Instead of multiple invokeBS
callsonload of aUl map, write a pre-processing service script instead.

Diagnosing Performance Issues

Execution times can be obtained in a number of ways.

Fiddler

In a Ul-oriented scenario, the first recommended analysistool is to use an http logger like fiddler (http://mww.fiddler2.com).
Thistool 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 fidder be
sure to enable the following:

e "Time-to-Last-Byte"
» "Response Timestamp"

OUAF 'Show Trace' button

Enable debug mode by adding debug=true to the url. Then use the " Start Debug”, "Stop Debug” and "“Show Trace" buttons

User

StartDebug | oo 0-ovc |

Log Service times in spl_service.log

In log4j.properties, add the following to log service execution times:

| og4j .1 ogger.com spl wg. base. api . servi ce. Servi ceDi spat cher =debug
Optimization and Performance Profiling

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 Y ourKit (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 isto 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.

Basic Logging
The following code can be placed in ajunit test to log execution times:

long start = | ogger.debugStart("Starting process");
/1... code for process
| ogger . debugTi me("End process", start);
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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 ShortCreatel nterval Records><fact| d>219250542869</
fact | d><l ongDescr >REEE</ | ongDescr ></ DR_Short Cr eat el nt er val Recor ds>";
Docunent docl = Docunent Hel per. parseText (docStringl);

String docString2 = "<DR _Short Creat el nterval Records2><fact|d>219250542869</
fact | d><l ongDescr >REEE</ | ongDescr ></ DR _Short Cr eat el nt er val Recor ds2>";
Docunent doc2 = Docunent Hel per. par seText (docString2);

/1 war mups
for (int i =0; i <5; i++) {
Busi nessObj ect Di spat cher. execut e(docl,
Busi nessObj ect Act i onLookup. const ant s. FAST _UPDATE) ;
rol I backAndCont i nue() ;
Busi nessObj ect Di spat cher. execut e(doc2,
Busi nessObj ect Act i onLookup. const ant s. FAST UPDATE) ;
rol | backAndConti nue() ;

}

| ong total El apsed = 0;

/'l speed

for (int i =0; i < 100; i++) {

long start = System nanoTi ne();
Busi nessObj ect Di spat cher . execut e(docl,

Busi nessObj ect Act i onLookup. const ant s. FAST _UPDATE) ;
flush();
total El apsed += System nanoTine() - start;
rol | backAndConti nue() ;

}
Systemout.println("Script (100): " + total El apsed / 1000000 + "ns");

tot al El apsed = 0O;

for (int i =0; i < 100; i++) {
Il ong start = System nanoTi ne();
Busi nessOhj ect Di spat cher. execut e(doc2,

Busi nessObj ect Act i onLookup. const ant s. FAST_UPDATE) ;

flush();
tot al El apsed += System nanoTine() - 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 "shoot-out"s like the above to be more smple:

Cal | abl e<Voi d> expr Cal | abl e = new Cal | abl e<Voi d>() {
@verride
public Void call () throws Exception {
expr essi on. val ue(cont ext);
return null;
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Ik
Cal I abl e<Voi d> javaCal | abl e = new Cal | abl e<Voi d>() {
@verride
public Void call () throws Exception {
function(x);
return null;

: }
Per f or manceTest Cal | abl e exprPerfCal | able = new
Per f or manceTest Cal | abl e( " Expression "
+ expression. get Expressi onString(), exprCallable);
Per f or manceTest Cal | abl e javaPerfCal | able = new
Per f or manceTest Cal | abl e("Java", javaCall able);

Per f or manceTest Resul t conpareResult = PerfornmanceTest Hel per. conpar e( 20,
200000, exprPerfCall abl e,
javaPer f Cal | abl e) ;
conpar eResul t. printResults();

The API is com.splwg.base.api.testers.performance.PerformanceTestHel per:

public static PerfornmanceTest Result conpare(int warnups, int reps,
Per f ormanceTest Cal | abl e. .. cal |l abl es)
t hrows Exception {

Each of the performance callables is treated the same. It gets a series of warmup executions, in order to populate caches, and
alow hotspot VM optimizations of any methods. Then the accurate system nano timing (e.g., System.nanoTime()) is called
around the loop of the given number of reps.

Profiling
The code below uses Y ourKit's controll classes to create a snapshot.

public void testProfilePluginScripts() throws Exception {
String docString = "<DR Short Creat el nterval Records><fact| d>219250542869</
fact | d><l ongDescr >REEE</ | ongDescr ></ DR_Short Cr eat el nt er val Recor ds>";
Docunent doc = Documnent Hel per. parseText (docStri ng);

/1 war mups
for (int i =0; i <5; i++) {
Busi nessObj ect Di spat cher. execut e(doc,
Busi nessCbj ect Act i onLookup. const ant s. FAST_UPDATE) ;
rol I backAndConti nue() ;
}

Controller controller = new Controller();
control l er.forceG);
controller.start CPUProfiling(Profilingvbdes. CPU_SAVPLI NG
Control | er. DEFAULT_FI LTERS) ;
for (int i =0; i < 500; i++) {
Busi nessOhj ect Di spat cher. execut e(doc,
Busi nessObj ect Act i onLookup. const ant s. FAST_UPDATE) ;
rol I backAndCont i nue() ;

}
control | er. capt ureSnapshot (ProfilingMdes. SNAPSHOT W THOUT HEAP) ;
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PerformanceTestHelper API

As before, the PerformanceTestHel 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 |l abl eResult profil eSanpl e(int warnups, int
reps, PerformanceTestCall abl e call able)
throws Exception {
public static PerformanceTest Call abl eResult profileTrace(int warnups, int reps,
Per f or manceTest Cal | abl e cal | abl e)
t hrows Exception {

public static PerformanceTest Cal |l abl eResult nonitor(int warnups, int reps, int
nunrhr eads,
Per f ormanceTest Cal | abl e cal | abl e) throws Exception {

public static PerformanceTestCal |l abl eResult tinelnThreads(int warnups, int
reps, int nunThreads,
Per f ormanceTest Cal | abl e cal | abl e) throws Exception {

The PerformanceT estHel per utility class uses reflection to know whether the yourkit library isavailable or not. If itis

not available (such as on the build server), the behavior reverts to simple timing protocols of the corresponding callable
iterations. If it isavailable (such as on a developer's workstation, and they want to profile atest), then the yourkit profiler is
connected to. This would require actually 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:

Performs some warmups

Forces garbage collection via the yourkit AP

Starts the given profile type (sample vs trace)- the test should be run without automatically starting the profiler
Wrap the repetition loop in atimer

a > w DN

Capture a snapshot

This design approach allows profile/performance tests to be checked into version control, for re-profiling at alater point,
and for documentation examples of how to profile code, etc.

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).

Hiber nate fetching strategies:

http://docs.jboss.or g/hiber nate/stabl e/cor e/r eference/en/html_singl e/#per for mance-fetching
Yourkit profiling demo:

http: //Amww.your kit.com/docs/demo/JavaEE/JavaEE.htm
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Chapter 4
Packaging Guide

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 devel opers 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 only be installed on base product
environments of that version. Customersinstalling a CM release must first verify the corresponding base product
version with the Implementation team.

Note: Thisdocument 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 .cmd suffix. They both will execute the same Perl script with .plx suffix. For instance:

» applyCM .sh: Unix driver script

» applyCM.cmd: Windows driver script
e applyCM .plx: 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 .cmd extension instead .sh.

App Server CM Packaging Procedure

App Server CM Packaging Overview

The following diagrams describe the app server CM packaging procedure.
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The starting point of packaging the app server component is the project repository. Thetool extractCM Sourceis 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
filesinto the packaging directory will result in errorsin succeeding processes.

applyCM copies 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.

create CM_Release isthen 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.
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Theinstall tool appliesthe CM release install filesto either QA or production app servers.

Note: Releaseinstall packages are usually applied only to fresh environments, e.g., 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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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), e.g., for amonthly update schedule, CM release install packages are created every month and every
month, acm 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 arelease (not patch) install
package must be available for the previous period. Executing create CM_Patch with the two CM release install packages as
input creates the patch install package.
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Developing Off-site

When devel oping 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.

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 arelease or patch install package to the implementation site, only the source from the install package
issent. This package is called the release/patch source package. It is created by executing extractCM Source with the
data directory of the install package as the source directory.
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Off-site Devel opment Release

On-site Process

Upon receiving the rel ease/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.

applyCM

Packaging
Release/Patch App Server

Source Package ‘ Source

On-site Packaging
Guidelines

Applying aCM patch install package to QA or production app serversisthe same asfor release install package, e.g., itis
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. Devel opers 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 $SPL EBASE/
etc/CMVERSION.txt, to achieve this place CMVERSION.txt file in etc 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. Please, note,
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that web files can be also packaged in archive war format (if $isExpanded environment variable is set to false), in that case
it is not possible to just manually copy changes to the directories.

App Server CM Packaging Tools

Thefollowing utilities are provided in this package for maintaining the packaging environment and creating release versions
of customer modifications (CM):

extractCM Sour ce utility, used to extract source from an app server or from arelease or patch install package.
applyCM utility, used to apply a CM patch to a packaging environment.

create CM_Release utility, used to create afull CM release version.

create CM_Patch utility, used to create CM patch release version utility.

Instructions for using these utilities are described in the following sections.

Post Install Setup

After the CM Packaging Tools installation, it is required to copy the proper spl-toos-<VERSION> jar to the actual jar
location, e.g.:

cp <CM script dir>/tools/spl-tools-4.1.0.jar <CM script 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 arelease or
patch install package.

Note: extractCM Source.plx isaWindows-only utility.
Display Usage
To display the usage information, just execute the utility without any parameters from the Windows command prompt.

perl extract CMSource. pl x

extract CMsource. pl x -s sourceDirectory -d destinationDirectory -v Version
[ -n subDirectoryNane ]
-v Version
The Version Nunber to attach to this rel ease of
t he Custoner Mbodifications.
-s sourceDirectory
sourceDirectory is the location to extract from
-d destinationDirectory
destinationDirectory is where the extracted files
will be placed. This programwill then create a
subdi rectory under that directory for the patch.
-n subDbDi rect or yNane
Subdirectory under "Directory” to put this patch
in. |If this paranmeter is not provided an
automatic directory nane will be generated based
on the environnent nanme and date tine.
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Extract From an App Server

To extract the source from a devel opment app server, specify the app server directory as the source directory. For example,
the following invocation extracts source from an app server named CM_PROJ1 in the C:\SPL directory into C:\CMExtarct
and marks the extract as version CM1.0:

perl extract CMsource.plx -s C\SPL\CM PRQJ1 -d C\CMExtract -v CML. O

Extract From Release/Patch Install Package

To extract the source from arelease or patch install package, specify the data directory in theinstall package as the source
directory. For example, the following invocation extracts source from a patch install package named CM1.0_1inthe C:
\CMInstall directory into C:\CMExtract and marks the extract asversion CM1.0_1:

perl extract CMsource.plx -s C\CMnstal I\ CML. 0_1\ CMCCB\ dat a
-d C\Cvextract -v CML.0_1

FW Utility to extract CM sources from Unix environments

The following utility, delivered with the Oracle Utility Application Framework, isto extract CM sources from a Unix
environment (note that extr actCM Sour ce.plx is the Window only utility):

$SPL EBASE/bin/extractCM Sour ceUNI X.sh

Usage:

-v <version>

The Version Number to attach to this release of the Customer Modifications. (Example: CM001)
-t <target directory>

Target Direcory is where the extracted files will be placed. This program will then create a subdirectory under that directory
for the patch with atimestamp. with atimestamp.

-e

Include CM Application Viewer and Help files (optional).
-l

Language Code when extracting CM Help files (optional).

Using the applyCM Utility

After an Implementation team has completed CM development on a Windows server or prepared afix in a development
environment, they'll need to copy and apply the CM modules to a packaging environment on the same platform as the target
(e.g. production, testing). In other words, if the target system is a Unix platform, the packaging environment must be on
Unix aswell.

The applyCM .sh utility (applyCM .cmd for Windows installations) serves this need. It can be used to copy and apply all
CM devel opment 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 atarget environment (e.g. packaging environment).

Script: <CM scripts>/applyCM .sh
Usage:
(no options)
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Apply patch on top of the existing base product and possibly CM integration environment. This mode will add new CM
files from 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

Remove al 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, e.g. $SPLEBASE.
-n

It won't stop/start automatically the target environment.

The input for applyCM .sh utility is current folder (source root folder), which contains the following subfolders:

e java

e SCripts

LI < (¢

» services

* splapp

These subdirectories contain only CM modules created according to the rules of the document "Naming conventions for
tailoring application implemetation™ (see 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. M odulesthat are not created
using these conventions will beignored by applyCM .sh utility. Y ou have to reside in the patch directory to apply

the patch. ApplyCM utility will generate and compile java code, will create javajar file (cm.jar) required for customer
implementation platform.

Using the create_ CM_Release Utility

Thecreate CM_Release.sh utility is used to create a CM full release package that will contain only customer modification
(CM) files. Thisis used to install afull set of customizations on top of the base product environment.

In order 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 isinstalled. 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, al previous CM modules will be removed by the install utility at the beginning
of the installation process.

Itis mandatory that every implementation version isidentified by its own release version number. This number may be
in any free standard and must be recorded in the $SPL EBASE/etc/CMVERSI ON.txt file on the environment.

Here are the detailed instructions for creating the full release version for CMs:

» Loginto the server with the administrator user id and initialize a packaging environment. Y ou will use this environment
to create the CM release version.

» Change the directory to the directory that contains the Developers Tool Suite utilities (CM _packaging).
» Execute the utility using the following command:
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./create_CM Rel ease. sh -e $SPLENVI RON -v $VERNO -d $RELEASEHOVE,
where
$SPLENVIRON isthe target packaging environment
$VERNO isthe CM version number (the content of the file CMVERSI ON.txt)
$RELEASEHOME isthe name of the directory on the server where you want to place the resulting CM release
package.
For example:
Jcreate CM_Reélease.sh -e M4 Q1 SUNDB2 -v M.4.0.0 -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 will follow the instructions:
» Decompress and untar the installation mediato atemporary directory for the Unix server or unzip it for Windows server.
» Change directory to the target directory.
» Login and initialize the target environment.
» Changeto the Installation directory using the following command
cd CMCCB. $VERNO
where
$VERNO isthe version number (the content of the file CMVERSI ON.txt)

» Run thefollowing script
Jinstall.sh - for Unix

install.cmd - for Windows
Using the create_ CM_Patch Utility

The utility create CM_Patch.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 anew 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.

Fastpath: 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 isthe process for creating a patch release CM version:
» Loginto the server with the administrator user id.
« Change directory to the name of the directory that contains the SDK packaging utilities (CM _packaging).

» Execute the utility by entering the following command:
./create_CM Pat ch. sh -d $RELEASEHOVE

where:
$RELEASEHOME isthedirectory 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 wishesto install the delivered package onsite will follow the instructions:
» Decompress and untar the installation media (on Unix) or unzip (on Windows) to atemporary directory.
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« Change directory to that directory.
» Login and initialize the target environment.

» Changeto the Installation directory by using the following command
cd CMCCB. $VERNO

where
$VERNO isthe version number (the content of the file CMVERSI ON.txt)

* Runthefollowing script
Jinstall.sh - on Unix

install.cmd - on Windows

CM System Data Packaging Tools

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.

Oracle and MS SQL Server are both supported. The example below utilizes the Oracle database platform to illustrate the
extract and upload process. MS SQL Server requires adifferent ODBC connection for the extract and upload processes. A
description of the ODBC setup isin the extract and upload bat files provided as samples.

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.

OraSDBP

Project Project Blue:print
Release DB File

‘ Create Copy . ‘ System Data @

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 datais then created by executing the OraSDBP tool.
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To apply the latest changesto a QA or production database, execute OraSDUp with the blueprint file asinput and then
specifying the target database.

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. Thisfile can then be used as an input source by the data upload process.

Oracle and MS SQL Server are both supported. The example below utilizes the oracle database platform to illustrate the
extract and upload process. MS SQL Server requires 2 different ODBC connections for the extract process and upload
process. A description of the ODBC setup isin the extract and upload bat files provided as samples.

OraSdBp.exe, 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 into a binary file (blueprint).

A sample extract parameter file extract_cmsystbls.Ist isincluded 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 CI_MD_PRG_COM table
isone such case. For cases like these, the implementers can choose to change the extraction rulesin this file to match their
requirements.

To extract your data, make a copy of extract_cmsystbls.Ist 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 datain input parameter must match the following format:
Cl_ALG_TYPE_L;LANGUAGE_CD ='ENG';VERSION
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Where, the first field stores the table name, second field stores the selection criteria (where clause for selecting data) and the
third field storesthe list of column that should 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.

OraSdBp accepts the following parameters:

» -d Connect String
Where the Connect String contains:

» Schemaowner name (say CISADM)
» Password for schema owner.

 Database name.
Thisis amandatory parameter. If not entered, the utility will prompt the user to build the connect string.

Connect String should be entered in the following format:
CISADM,CISADMPSWD,DBNAME
(Comma-separated and no space).

* -i Input Parameter 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
optional. The default input parameter file name is CDXSdBp.Inp.

e -0 Output File Name.
Thisisthe name of the binary file that the utility creates. This parameter is optional. The default output file nameis
"OraSdBp" (without extension).

» -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. Thisis mandatory parameter and is
prompted for if not set by the user.

» -hHelp.

This option will list al the accepted parameters with a brief description.
Upload Process

Data upload process compares the data included in the blueprint file (generated by the extract process) and that extracted
from atarget database and generates output SQL to synchronize them.

The utility OraSdUpg, included in this package, is used by the process utility to compare and synchronize the datain 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
rulesfor each table.

Each table has a corresponding record in the file with following 6 fields separated by semi-colon:
e Table Name

» Theinstance of thetable. This number should be always set to 1. The cases where more than one instances of atable are
processed are extremely rare and are not discussed here.

» Selection Criteriafor the table.

» Insert adlowed indicator (T/F): Whether records should be inserted into the target database table if they missing in the
database but exist in the binary file.

» Update allowed indicator (T/F): Whether records should be updated in the table if they have different values than in the
binary file.
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» Delete allowed indicator (T/F): Whether the obsolete data in table in the target database. Obsolete records exist in target
database but not in the binary file.

o Fresh Install Indicator (T/F): Whether the table should be seeded during the very first install. Thisindicator is only used
when the utility isinvoked with "-f" switch.

» List of columns not updated can be specified in the sixth field. Use a comma to separate the column namesif 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 likein the file:

Cl_LOOKUP;1;LANGUAGE_CD ='ENG'T;T;F;T;DESCR

A samplefile upload_cmsysthls.Ist has been included in this package. Implementer can make a copy of thisfile and edit it to
match their requirements.

Before making connection to the target database, the utility reads the header from the blueprint and setsNLS LANG
environment variable on the client machine. It then validates this character 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 isvery important to note that the primary requirement for OraSdUpg is definition (column and primary key) of tables
being upgrade in the target database should be same as that in the database from which the binary file was extracted.

Be careful while selecting the table and the selection criteria because to compare the data, the utility, for each table, first
loads the data from the binary file and the database in the memory. If atable has huge amount of data and selection criteria
set causes the utility to work on large quantity of data, it may run out of memory.

To avert unique key constraint violation error that can be caused by improper sequence of data deletion and insertion on
atable 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 statementsis 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 till
either all the statementsin iteration are executed successfully or they fail.

The utility disables and enables al the triggers on the tables being upgraded before and after applying database changes. No
triggers get executed during the system data upgrade.

OraSdUpg accepts the following parameters:

+ -d Connect String
Where the Connect String contains:

» Schemaowner name (say CISADM)
 Password for schema owner.

 Database name.
Thisisamandatory parameter. If not entered, the utility will prompt the user to build the connect string.

Connect String should be entered in the following format:
CISADM,CISADMPSWD,DBNAME
(Comma-separated and no space).

» -b Bypass the database character set validation.
Before upgrading data in database, the utility validates character set stored in the blueprint by OraSDBp against that of
target database. The user can bypass this validation step by setting this switch.

» -pInput Parameter 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 Input Binary File.
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Thisisthe name of the binary file that the utility reads to extract the data that it then uses to upgrade the target database.
Thisisamandatory parameter.

-f

Treats the data synchronize process as New install. When set, the flag forces OraSdUpg to use "fresh install indicator"”
for the tables where INSERT indicator is set to false and compelsit to insert missing recordsin all of them. Optional.

-u

Makes OraSdUpg run in the modification mode. Optional.

-I Log File Name.

Thisisthe name of the file that OraSdUpg creates, if it is missing and starts appending the information about the action it
is performing.

-h Help.

This option will list al the accepted parameters with a brief description.

Note: Itisrecommend that the implementers execute the upload processfirst in the verification mode and review the
SQL before running the tool in the modification mode.
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