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Preface

Audience

Welcome to Developing Fusion Web Applications with Oracle Application
Development FrameworKk.

This document is intended for enterprise developers who need to create and deploy
database-centric Java EE applications with a service-oriented architecture using the
Oracle Application Development Framework (Oracle ADF). This guide explains how to
build Fusion web applications using ADF Business Components, ADF Controller, ADF
Faces, and JavaServer Faces.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at ht t p: / / www. or acl e. cont pl s/ t opi ¢/ | ookup?
ct x=acc& d=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit ht t p: / / www. or acl e. com pl s/t opi ¢/
| ookup?ct x=accé&i d=i nfo or visit htt p: // www. or acl e. com pl s/t opi ¢/ | ookup?

ct x=accé&i d=trs if you are hearing impaired.

Related Documents

ORACLE

For more information, see the following documents:

e Understanding Oracle Application Development Framework

e Developing Web User Interfaces with Oracle ADF Faces

»  Developing Applications with Oracle ADF Desktop Integration
e Developing Applications with Oracle ADF Data Controls

»  Developing Applications with Oracle JDeveloper

e Developing ADF Skins

e Administering Oracle ADF Applications

e Tuning Performance

e High Availability Guide

e Installing Oracle JDeveloper

e Oracle JDeveloper Online Help

Vii


http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc
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Conventions

The following text conventions are used in this document:
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Preface

Oracle JDeveloper Release Notes, included with your JDeveloper installation, and
on Oracle Technology Network

Java API Reference for Oracle ADF Model

Java API Reference for Oracle ADF Controller

Java API Reference for Oracle ADF Lifecycle

Java API Reference for Oracle ADF Faces

JavaScript API Reference for Oracle ADF Faces

Java API Reference for Oracle ADF Data Visualization Components
Java API Reference for Oracle ADF Share

Java API Reference for Oracle ADF Model Tester

Java API Reference for Oracle Generic Domains

Java API Reference for Oracle Metadata Service (MDS)

Java API Reference for Oracle ADF Resource Bundle

Tag Reference for Oracle ADF Faces

Tag Reference for Oracle ADF Faces Skin Selectors

Tag Reference for Oracle ADF Faces Data Visualization Tools

Tag Reference for Oracle ADF Data Visualization Tools Skin Selectors

Convention Meaning

boldface Boldface type indicates graphical user interface elements (for example,

menus and menu items, buttons, tabs, dialog controls), including
options that you select.

italic Italic type indicates book titles, emphasis, or placeholder variables for

which you supply particular values.

monospace Monospace type indicates language and syntax elements, directory and

file names, URLSs, text that appears on the screen, or text that you
enter.
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What's New Iin This Guide

The following topics introduce the new and changed features of Oracle JDeveloper
and Oracle Application Development Framework (Oracle ADF) and other significant
changes, which are described in this guide.

New and Changed Features for Release 12¢ (12.2.1.4.0)

Oracle Fusion Middleware Release 12c¢ (12.2.1.4.0) of Oracle JDeveloper and Oracle
Application Development Framework (Oracle ADF) includes the following new and
changed development features, which are described in this guide:

e Users can now view different metrics on ADF Business Components as RESTful
web services. This feature update was first introduced in the 12.2.1.2
documentation library and is repeated here for users who may not have seen this
information in the 12.2.1.2 release. See Chapter 5, Diagnostic Tools.

Other Significant Changes in this Document for Release 12¢
(12.2.1.4.0)

For Release 12c¢ (12.2.1.4.0), this document has been updated in several ways.
Following are the sections that have been added or changed.

*  The Administering ADF Desktop Integration chapter has been moved to the
following guide: Developing Applications with Oracle ADF Desktop Integration.
This update was first introduced in the 12.2.1.2 documentation library and is
repeated here for users who may not have seen this information in the 12.2.1.2
release. Here is a link to the chapter’s new location.
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Understanding Oracle ADF

This part introduces you to Oracle ADF, ADF architecture, and the different
administration tasks that can be performed on applications developed with Oracle
ADF.

Part | contains the following chapters:

¢ Introduction to Oracle ADF Administration

ORACLE



Introduction to Oracle ADF Administration

This chapter describes the administrative tasks you can perform and the tools you can
use to deploy, manage, monitor, and configure applications developed for the Oracle
Application Development Framework (Oracle ADF). Some of the tools you will be
using are the Oracle Enterprise Manager Fusion Middleware Control, Oracle
JDeveloper, and WebLogic Scripting Tool (WLST).

This chapter includes the following sections:

* Introducing Oracle ADF
*  Oracle ADF Architecture
e Administering Oracle ADF Applications

For definitions of unfamiliar terms found in this and other books, see the Glossary.

Introducing Oracle ADF

You can use Oracle Application Development Framework (Oracle ADF) to simplify the
development of interactive, databound web applications, known as Fusion web
applications (or simply ADF applications). Applications built with Oracle ADF follow
Java EE standards and integrate with the Oracle Fusion Middleware stack.

The Oracle ADF builds on Java Platform, Enterprise Edition (Java EE) standards and
open-source technologies to provide a complete framework for implementing service-
oriented applications.

You can use this framework to provide enterprise solutions across different platforms.
You can build applications that search, display, create, modify, and validate data for
web, web services, desktop, or mobile interfaces.

You use Oracle JDeveloper with Oracle ADF to develop applications with an
environment that supports the full development lifecycle of design, test, and
deployment. For more information about ADF development, see Introduction to
Building Fusion Web Applications with Oracle ADF in Developing Fusion Web
Applications with Oracle Application Development Framework.

After you have developed and tested your ADF application in test environments, you
can deploy your application to production environments using the tools described in
this book. You can monitor the performance of applications as they are running. You
can also manage and configure properties and attributes.

Oracle ADF Architecture

ORACLE

Oracle ADF architecture is a model-view-controller (MVC) model that has four layers in
its MVC implementation. Use these four layers and stack components of Fusion web
application technology to build ADF applications.

Oracle ADF supports the industry-standard MVC architecture to achieve separation of
business logic, navigation, and user interface.
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Chapter 1
Oracle ADF Architecture

The MVC architecture provides:

* A model layer that represents the data values

* Aview layer that contains the Ul components

* A controller layer that handles input and navigation

* A business service layer that encapsulates business logic

The Fusion web application technology stack components are:

e ADF Model, for accessing declarative data binding metadata
e ADF Business Components, for building business services

e ADF Faces rich client, for AJAX-enabled Ul components for web applications built
with JavaServer Faces (JSF)

e ADF Controller, for input processing, navigation, and reusable task flows

ADF Business Components

ADF Business Components are application objects you can use to implement service-
oriented Java EE applications. You implement ADF Business Components for clients
to query, insert, update, and delete business data. You can apply business rules to the
Business Components to enforce proper usage. The key components of ADF
Business Components are the entity object, the view object, and the application
module.

An entity object represents a row in a database table. It uses data manipulation
language (DML) operations to modify data. Entity objects are used with others to
reflect relationships in the database schema.

A view object represents a SQL query. You use the SQL Language to query the
database to obtain the results. You can also link a view object with other entity objects
to create master-detail hierarchies.

An application module is the transactional component that allows Ul components to
access data. It presents a data model and methods to perform certain tasks.

ADF Model

ADF Model implements a service abstraction called data control. Data control uses
metadata interfaces to abstract business services. This metadata is used to describe
data collections, properties, methods, and types. In JDeveloper, data controls appear
in the Data Controls panel. When you drag and drop attributes, collections, and
methods onto a page, JDeveloper automatically creates the bindings from the page to
the associated services.

ADF Controller

ADF Controller provides a navigation and state management model that works with
JSF. You can create navigational flows called task flows that encapsulate a specific
task sequence.
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Chapter 1
Administering Oracle ADF Applications

ADF Faces Rich Client

ADF Faces provides over 100 rich components that can be used out of the box to
create web applications. ADF Faces components provide built-in AJAX functionality to
allow requests to be sent to the server without fully rendering the page. JSF provides
server-side control to reduce the dependency on JavaScript. The components support
skinning, internationalization, and accessibility options.

ADF Faces has a large set of components, including tables, trees, dialogs, accordions,
and a variety of layout components. It also includes ADF Data Visualization
components, which are Flash- and SVG-enabled, for displaying graphs, charts, and
gauges.

ADF Desktop Integration

ADF Desktop Integration provides a framework for Oracle ADF developers to extend
the functionality provided by a Fusion web application to desktop applications, such as
Excel, even when they are disconnected from the network.

Using Excel's familiar user interface, end users can undertake information
management tasks, such as performing complex calculations or uploading a large
amount of data.

Administering Oracle ADF Applications

You can deploy, manage, monitor, and configure applications developed with Oracle
ADF. Use the different tools to perform these administration tasks.

You can perform a variety of administration tasks on ADF applications. You can deploy
ADF applications using Enterprise Manager Fusion Middleware Control, WLST
commands, the oj depl oy command, scripts, or the WebLogic Administration Console.

After the ADF application has been deployed, you can configure application properties
using Enterprise Manager Fusion Middleware Control. You can also configure some
properties using the MBean Browser to change values in the ADF MBeans. For
example, you can use Enterprise Manager Fusion Middleware Control to change the
URL connection or WebService connection endpoints or seed the production
credentials.

When you run the application, you can monitor performance data on the application
modules, application module pooling, and task flows.
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Basic Administration

This part describes how to deploy, manage, monitor, and configure applications
developed for Oracle ADF using Fusion Middleware Control and WLST commands. It
also describes the diagnostic tools used to diagnose Fusion Web applications
problems.

Part Il contains the following chapters:

»  Getting Started with Managing Oracle ADF

e Monitoring and Configuring ADF Applications Using Fusion Middleware Control
*  Deploying ADF Applications

» Diagnostic Tools

e Working with WLST Commands for ADF Applications

ORACLE



Getting Started with Managing Oracle ADF

This chapter describes how to use Oracle Enterprise Fusion Middleware Control to
perform ADF application configuration, monitor performance, and setting up logs. It
also describes how to use the ADF-specific WebLogic Scripting Tool (WLST).

This chapter contains the following sections:

Overview of ADF Administration Tools

Getting Started Using Fusion Middleware Control to Manage ADF
Using the WebLogic Scripting Tool

Using the Oracle WebLogic Administration Console

Using the Fusion Middleware Control MBean Browsers

Overview of ADF Administration Tools

Different administration tools are available to manage and configure ADF applications.
You can use Enterprise Manager Fusion Middleware Control, WLST commands, or
Oracle WebLogic Administration Console to perform these administration tasks.

Oracle offers the following primary tools for managing your Oracle Fusion Middleware
installations:

Oracle Enterprise Manager Fusion Middleware Control. See Getting Started Using
Fusion Middleware Control to Manage ADF.

The Oracle Fusion Middleware command-line tools. See Using the WebLogic
Scripting Tool.

Oracle WebLogic Server Administration Console. See Using the Oracle WebLogic
Administration Console.

The Fusion Middleware Control MBean Browser. See Using the Fusion
Middleware Control MBean Browsers.

Getting Started Using Fusion Middleware Control to Manage

ADF

ORACLE

Fusion Middleware Control is a Web browser-based, graphical user interface that you
can use to monitor and administer Oracle Fusion Middleware. You can navigate to
Oracle ADF pages in Fusion Middleware Control to view and configure different ADF-
specific properties.

For information about navigating within Fusion Middleware Control and a description of
its elements and main menus, see Navigating Within Fusion Middleware Control in the
Administering Oracle Fusion Middleware.

To navigate to Oracle Application Development Framework pages in Fusion
Middleware Control:
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Chapter 2
Getting Started Using Fusion Middleware Control to Manage ADF

Enter the Fusion Middleware Control URL, which includes the name of the host
and the port number assigned to Fusion Middleware Control during the installation.
The following shows the format of the URL

http://host nane. domai n: port/em

The port number is the number of the Administration Server of Oracle WebLogic
Server By default, the port number is 7001.

Enter the Oracle Fusion Middleware administrator user name and password and
click Login.

From the navigation pane, expand the farm and then Application Deployments,
and select the ADF application.

Figure 2-1 Target Navigation

Target Navigation
View =
7 [ Application Deployments
V[ Internal Applications
I~ ) DMs Application(11.1.1.1.0)
v B em
B ) wsi-wis(12.1.2.0.0)
L= (83 wsm-pm
- ) uifwksamples-coexist
L= ) uifwksamples-emcust

The ADF home page displays.

4. Select the Application Deployment menu and then the ADF menu.

Figure 2-2 ADF Menu

fem @ Logged in as weblogic|
) start Up [ shut Down...
Home |
Monitoring , @9~ x/ ModUles
I Module Name Y
Control * Jols . & em.war
Logs s L;;E:act?onnlgl & empty.jar
Deployments erver Adm
Web services | v| Response and Load
WebCenter Portal » Bs 120
ADF % 4 ADF Performance
Security 3 Configure ADF Business Components
MDS Configuration Configure ADF Connections
TopLink Sessions Configure ADF (adf-config)
System MBean Browser ADF Log Configuration
Routing Topology Versions
& WebLogic Server Administration Console ADF Resource Center
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Chapter 2
Using the WebLogic Scripting Tool

The ADF menu displays the following options.

Menu Option Description

ADF Performance Displays the Application Module Pool performance tab and
the ADF Taskflows tab.

For more information, see Viewing Application Module Pool
Performance, and Viewing ADF Task Flow Performance.

Configure ADF Business Configure the ADF Business Components. You can select
Components configuration tabs for:
*  Pooling and Scalability - Application Pool Properties
* Pooling and Scalability - Connection Pool Properties
« Core
- Database Properties
e Security Properties

For more information, see Modifying ADF Business
Components Parameters.

Configure ADF Allows you create and edit connections that are available to
Connections ADF applications.
For more information, see Modifying Connection
Configurations.
Configure ADF (adf- Allows you to configure ADF application properties using the
config) System MBean Browser.

For more information, see Modifying ADF Application
Configurations Using MBeans.

ADF Log Configuration  Allows you to configure the logging levels for ADF Loggers.
For more information, see Managing Log Files and Diagnostic
Data chapter in Administering Oracle Fusion Middleware.

Versions Allows you to find the version information of ADF runtime JAR
files.

For more information, see Finding Version Information of ADF
Runtime JARs .

ADF Resource Center Provides links to ADF resources such as documentation,
knowledge base, forums, demos, samples, and software
downloads.

Using the WebLogic Scripting Tool

ORACLE

WebLogic Scripting Tool (WLST) is a command-line scripting environment that
provides a set of commands for ADF applications that are specific to WebLogic
Server. You can use the ADF-specific WLST commands to administer ADF
applications.

WLST is used to create, manage, and monitor Oracle WebLogic Server domains.
WLST is a command-line based on Jython. ADF provides a set of custom WLST
commands that you can use to perform functions specifically for ADF applications.

Custom ADF-specific WLST commands can be used with Maven.

For more information about using WLST, see Using the WebLogic Scripting Tool in
Understanding the WebLogic Scripting Tool and Getting Started Using the Oracle
WebLogic Scripting Tool (WLST) in Administering Oracle Fusion Middleware.
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Chapter 2
Using the Oracle WebLogic Administration Console

For reference information about the ADF WLST commands, see Working with WLST
Commands for ADF Applications.

To access the ADF-specific WLST commands:

1. Go to the Oracle Common home directory for your installation, for example / hore/
Oracl e/ M ddI ewar e/ or acl e_conmon.

For information about the Oracle Common home directory, see About the Oracle
Home Directory in Planning an Installation of Oracle Fusion Middleware.

2. Start Oracle WebLogic Server.

3. Start WLST using the W.ST. sh/ cmd command located in the or acl e_comon/
comon/ bi n directory. For example:

e /home/ Oracl e/ M ddl ewar e/ or acl e_conmon/ common/ bi n/ W.ST. sh (UNIX)
e C\Oacle\Mddl eware\oracl e_comon\ conmon\ bi n\w st . cmd (Windows)

4. Connect to the running WebLogic Server instance using the connect () command.
For example, the following command connects WLST to the Admin Server at the
URL nyAdm nServer. exanpl e. com 7001 using the username/password credentials
my_user nane/ my_passwor d:

connect ("ny_usernane", "ny_password", "t 3:// myAdm nServer. exanpl e. com 7001")

For reference information about the ADF WLST commands, see Working with WLST
Commands for ADF Applications.

Oracle WebLogic Administration Console

Oracle WebLogic Server Administration Console provides a graphical user interface
that you can use to configure, monitor, and manage the WebLogic Server instances,
clusters, services, and security parameters.

You can use the Oracle WebLogic Administration Console to manage Oracle
WebLogic Server domains. The console runs in a Web browser and has a graphical
user interface.

For more information, see Getting Started Using Oracle WebLogic Server
Administration Console in Administering Oracle Fusion Middleware.

Fusion Middleware Control MBean Browsers

The Fusion Middleware Control MBean Browser is an Oracle Web application that is
based on JMX MBean containers. You can use the MBean Browser to view and
modify the values of MBeans for an application or a WebLogic Server.

Fusion Middleware Control provides a set of MBean browsers that allow to you view
the MBeans for an application or for an Oracle WebLogic Server. You can also use the
MBean browser to perform monitoring and configuration tasks.

For more information, see Getting Started Using the Fusion Middleware Control
MBean Browsers in Administering Oracle Fusion Middleware.
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Monitoring and Configuring ADF
Applications Using Fusion Middleware

Control

This chapter describes how to view ADF application performance. It also describes
how to configure an ADF application's properties after it has been deployed to Oracle
WebLogic Server. It describes how to use Oracle Enterprise Manager Fusion
Middleware Control and its System MBean Browser to perform monitoring and
configuration tasks. It also describes diagnosing problems with the Diagnostic
Framework and monitoring metrics using DMS spy.

This chapter includes the following sections:

e Introduction to ADF Application Monitoring and Configuration

e Monitoring Performance Using Enterprise Manager Fusion Middleware Control
e Configuring Application Properties Using Fusion Middleware Control

e Configuring Application Properties Using the MBean Browser

« Editing Credentials Deployed with the Application

Introduction to ADF Application Monitoring and
Configuration

ORACLE

You can deploy, manage, monitor, and configure applications developed with Oracle
ADF in a WebLogic Server. Use Enterprise Manager Fusion Middleware Control to
perform these tasks.

After you have deployed an ADF application to Oracle WebLogic Server, you can view
the application performance and configure application properties on the server. You
can use Enterprise Manager Fusion Middleware Control to perform these tasks.

Enterprise Manager Fusion Middleware Control offers a user interface for the
performance tasks. Some configuration tasks can be performed either from a user
interface or by configuring an MBean, as listed in Table 3-1.

Table 3-1 Configuration Tasks Using Fusion Middleware Control

Configuration tasks | Fusion Middleware Control Ul Fusion Middleware Control
MBean Browser
ADF Business Modifying ADF Business Modifying ADF Business
Components Components Parameters Components Configurations Using
MBeans
ADF connections Modifying Connection Modifying ADF Connections Using
Configurations MBeans

3-1



Chapter 3
Monitoring Performance Using Enterprise Manager Fusion Middleware Control

Table 3-1 (Cont.) Configuration Tasks Using Fusion Middleware Control

Configuration tasks | Fusion Middleware Control Ul Fusion Middleware Control
MBean Browser

ADF application Modifying ADF Application

configuration Configurations Using MBeans

Metadata Services Modifying MDS Configuration

(MDS) Using MBeans

Active Data Service Modifying Active Data Service

(ADS) Configuration Using MBeans

By default, the post-deployment changes made using MBeans are stored in MDS with
a layer name of adf shar e and a layer value of adf shar e. You can provide a specific
layer name by specifying the adf AppUl d property in the application's adf - confi g. xm .

The following example shows the adf - properti es-chi | d code in adf - confi g. xm .

<adf:adf-properties-child xmns="http://xm ns.oracl e. conl adf / confi g/ properties">
<adf - property name="adf AppUl D' val ue="Dept App. myApp"/ >
</ adf : adf - properties-chil d>

If you are moving data between MDS repositories (for example, from a test to a
production system), use the MDS expor t Met adat a and i npor t Met adat a commands as
described in the Managing the Metadata Repository of the Administering Oracle
Fusion Middleware and in the Metadata Services (MDS) Custom WLST Commands of
the WLST Command Reference for Infrastructure Components.

Monitoring Performance Using Enterprise Manager Fusion
Middleware Control

You can monitor the performance of ADF applications. Use Fusion Middleware Control
to view the application performance, application module pool performance, ADF task
flow performance, and the ADF runtime JAR version.

You can monitor the performance of Oracle ADF applications using the Fusion
Middleware Control, as described in the following topics:

*  Understanding the Home Page

*  Finding Version Information of ADF Runtime JARs
*  Viewing Application Performance

*  Viewing Application Module Pool Performance

*  Viewing ADF Task Flow Performance

Understanding the Home Page

ORACLE

You can view performance information about application module pools and ADF task
flows. Application module components can be used to support a unit of work which
spans multiple browser pages.

You can:
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1. View application module pool performance.

2. View task flow performance.

Finding Version Information of ADF Runtime JARs

You can use find the version information for ADF runtime JAR files and display the
results in a table or export the information to an Excel file. You can narrow down your
results by specifying a filter for each column.

To finding version information of runtime JARS:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to view the runtime JARs.

2. From the Application Deployment menu, choose ADF > Versions.
The Log Configuration page displays.

3. You can filter the results for each column by entering the filter criteria into the input
field above each column. For instance, if you want to display only JAR files
associated with specification 2.2, enter "2.2" in the field above the Specification
Version column and press Enter.

4. If you want to export the results table into an Excel file, click Export to Excel.

Viewing Application Performance

You can view performance information about application modules. Application module
components can be used to support a unit of work which spans multiple browser
pages.

To view application performance:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to view.

2. From the Application Deployment menu, choose ADF > ADF Performance.

The ADF Performance page displays. It contains subtabs for viewing performance
information about active application module pools and task flows.

Viewing Application Module Pool Performance

ORACLE

An application module pool is a collection of instances of a single application module
type which are shared by multiple application clients. One application module pool is
created for each root application module used by an ADF web application (ADF
Business Components, ADF Controller, or ADF Faces) in each Java virtual machine
where a root application module of that type is used by the ADF Controller layer.

To view application module pool performance:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to view pool performance.

2. From the Application Deployment menu, choose ADF > ADF Performance.
3. Click the Application Module Pools tab.

4. In the Module column, select an application module to display its details in the
Application Module Pools table.
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No Data Avail abl e displays in the Module column if an application has never run.

5. Click a module to display additional informations about the module, for example,
Lifetime, State Management, Pool Use, and Application Module Pools Page.

Use the Application Module Pools page to display active application module pools,
a collection of application module instances of the same type. The Application
Module Pools page:

e Displays size and performance information about pool connections
e Specifies settings that affect how application module pools behave

e Specifies credential information for the application module pools

Viewing ADF Task Flow Performance

You can view performance information about task flows. Task flows provide a modular
and transactional approach to navigation and application control. Task flows mostly
contain pages that will be viewed, but they also can contain activities that call methods
on managed beans, evaluate an EL expression, or call another task flow, all without
invoking a particular page.

To view task flow performance:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to view task flow performance.

2. From the Application Deployment menu, choose ADF > ADF Performance.
3. Click the Task Flows tab.

By default, Task Flow Performance charts on the tab display data for the
preceding 15 minutes. To set a different interval, click the time at the top of the
page or move the slider to another interval, for example, from 08:00 AM to 08:30
AM.

4. Click Table View below the following Task Flow Performance charts:

* Request Processing Time - displays a window with the average request
processing time for all ADF task flows that execute during the selected
interval.

* Activated Taskflows - displays a window with the number of active instances
of each ADF task flow during the selected interval.

Configuring Application Properties Using Fusion Middleware

Control

ORACLE

After you have deployed an ADF application to Oracle WebLogic Server, you can
configure application properties on the server. Use Fusion Middleware Control to
configure ADF application configuration parameters.

These configuration parameters are stored in ADF MBeans. Fusion Middleware
Control provides a user interface to configure the ADF Business Components and
ADF Connections MBeans. You can also use the System MBean Browser to directly
access the underlying MBeans and configure their values. For more information about
accessing the underlying MBeans, see Configuring Application Properties Using the
MBean Browser.
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You can use Fusion Middleware Control to configure ADF parameters, as described in
the following topics:

*  Modifying ADF Business Components Parameters

*  Modifying Connection Configurations

Modifying ADF Business Components Parameters

You control the runtime behavior of an application module pool by setting appropriate
configuration parameters. Fusion Middleware Control provides a Ul to configure ADF
Business Components, as described in this section. You can also configure the ADF
Business Components MBeans directly using the generic MBean Browser, as
described in Modifying ADF Business Components Configurations Using MBeans

To modify Business Components parameters:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure Business Components.

2. From the Application Deployment menu, choose ADF > Configure ADF Business
Components.

3. Click an Application Module.

4. Click the Pooling and Scalability, Core, Database, or Security tabs to update
configuration parameters.

If the application module uses data sources, you can configure the data sources
by clicking Edit Datasource from the Core tab.

The ADF Business Components configurations page is arranged with the following
sections or tabs:

*  Application Modules section

» Pooling and Scalability tab - Application Pool Properties
» Pooling and Scalability tab - Connection Pool Properties
 Coretab

» Database Properties tab

e Security Properties tab

Modifying Connection Configurations

ORACLE

A connection configuration contains information that a client application uses to
identify the ADF application module's deployment scenario. You use Oracle Enterprise
Manager Fusion Middleware Control to:

* Register and manage back-end services such as mail, discussion forums servers,
and so on

* Register and manage external applications that users need access to while
working with applications

e Register and manage any portlet producers that the application uses or that users
may need access to
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Fusion Middleware Control provides a Ul to configure ADF connections, as described
in this section. You can also configure the ADF connections MBean directly using the
System MBean Browser, as described in Modifying ADF Connections Using MBeans.

You must already have deployed an Oracle ADF application and have Enterprise
Manager Fusion Middleware Control available to access the application.

You must have MDS configured in your application before you can modify the ADF
application and connection configurations. ADF connection attributes are persisted to
MDS.

If you deployed an application to several nodes within a cluster, any ADF connection
changes to a single node will be propagated to all the other nodes. MDS will store a
single set of connection information for all versions of an application.

To modify connection configurations:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure connections.

2. From the Application Deployment menu, choose ADF > Configure ADF
Connections.

3. Inthe Connection Type drop-down list, choose the type of connection you want
to configure:

* ADF BC Service

e Enterprise Scheduling Service
* URL

*  Web Service

You cannot create an Essbase connection, however, you can edit an existing
Essbase connection that was deployed with the application.

4. In the Connection Name field, enter a unique name for the connection
configuration.

5. Click Create Connection.

The ADF Connections Configuration page updates with a section where you can
specify options for the connection type you chose.

Configuring Application Properties Using the MBean

Browser

ORACLE

Fusion Middleware Control MBean Browser is a web application used to access and
modify the values of MBeans for an ADF application deployed into Oracle WebLogic
Server.

You can use the Fusion Middleware Control System MBean Browser to perform
configuration tasks, as described in the following topics:

*  Modifying ADF Application Configurations Using MBeans
*  Modifying ADF Connections Using MBeans
*  Modifying ADF Business Components Configurations Using MBeans

*  Modifying MDS Configuration Using MBeans
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*  Modifying Active Data Service Configuration Using MBeans

Modifying ADF Application Configurations Using MBeans

You can modify ADF application configurations MBeans using the MBean Browser.

You must have MDS configured in your application before you can modify the ADF
application and connection configurations. ADF application attributes are persisted to
MDS.

If you deployed an application to several nodes within a cluster, any ADF application
configuration changes to a single node via an MBean will be propagated to all the
other nodes. MDS will store a single set of ADF application configuration information
for all versions of an application.

To modify ADF application configurations using the System MBean Browser:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure.

2. From the Application Deployment menu, choose ADF > Configure ADF (adf-
config).

3. In the left pane of the System MBean Browser, expand the parent ADF MBean
ADFConfig and then the ADFConfig folder to expose the child ADF MBeans.

You may see the child ADF MBeans ADFcConfiguration and MDSAppConfig.

4. Inthe left pane, select the ADFcConfiguration MBean, and in the right pane,
select the attribute you want to view or modify.

Figure 3-1 ADFcConfiguration MBean Attributes

& StoreFrontModule(V2.0) ® Logged in as weblogic |Host stapj24.us.oracle.com
% Application Deployment + Page Refreshed Jul 9, 2009 10:29:36 AM FDT [ ]
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§® 'V *iype=ADFCorfigdppl... B Application Defined MBeans: ADFConfig:ADFcConfiguration Apply

E 1 Application Defined MBeans Show MBean Information

1 EMDaomain Attributes | Motifications
[0 com.oracle, jdbe

. Mame Description

e e s 1 ConfigMBean If true, it indicates that this MBean is a Config MBean,

1 emarns. props 2 eventTypes All the event's types emitted by this MBean,

L1 emomslogging. props The set of bootstrap configuration Files for the ADF
E (21 oracle, adf share . config 3 MetadataResources unbounded task Flow

B 2] Server: ms1 4 ReadOnly IF true, it indicates that this MBean is a read only MBean,

B 21 Application: StoreFrontModule 5  RestartMeeded Indicates whether a restart is needed.
H E 1 ADFConfig 6 SavepointDatasource JMDI name of the data source ko use for save points
= @ ADFConfig 7 | SavepointExpiration The default time, in seconds, that Save Paints in an
& 1 ADFConfig " aDD|ICatI.DI.1 oIe retained, . .
@] g  SystemMBean IF trug, it indicates that this IMBean is a System MBean,
@ MDSAppConfig

[0 oracle, adf  share . connections
[0 oracle. as. util
(21 aracle.bedj. mbean. config
[0 oracle. dfw
[0 oracle.dms
(21 oracle.jZee. config
21 aracle. joc
(21 aracle. jocss!
(=1 aracle. jrf
[ oracle.logging o ¢ 3
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5. Change the attribute value and click Apply.
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6. Inthe left pane, select the parent ADF MBean ADFConfig.
7. Inthe right pane, click the Operations tab and click save.

The new values you have edited are written to MDS after you click save from the
parent MBean.

Modifying ADF Connections Using MBeans

ORACLE

You can modify ADF connection configurations MBean using the MBean Browser.

You can also modify ADF connections using the Fusion Middleware Ul described in
Modifying Connection Configurations.

You must have MDS configured in your application before you can modify the ADF
application and connection configurations. ADF application attributes are persisted to
MDS.

If you deployed an application to several nodes within a cluster, any ADF connection
changes to a single node via an MBean will be propagated to all the other nodes. MDS
will store a single set of ADF application configuration information for all versions of an
application.

To modify ADF connections configurations using the System MBean Browser:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure.

2. From the Application Deployment menu, choose System MBean Browser.

3. Inthe left pane of the System MBean Browser, navigate to the ADFConnections
MBean. The MBean should be in oracle.adf.share.connections > server name >
application name.

4. Inthe left pane, select the ADF Connections MBean, and in the right pane, select
the attribute you want to view or modify.

Figure 3-2 ADFConnections MBean Attributes

fFema ChangeCentet @) T w [ v | Loggedinas wobiogic | [

@) Acplication Deployment v (1 StartUp [0 Shut Down... 14-Nov-2014 10:16:44 PST €
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= ) Show MBean Information
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Name Description Access Value

{ true, it indicates that this MBean is a Config MEean, R false

Gt list of child Mt

s that are supported by the GA MBean

Allthe event's types eritted by this MB2an.

R

R
Iftrue, tindicates that this MBean is an event provider as defined R tue
oy JSR-7T

R

R

The MBean's uniqus JMX name

5. Change the attribute value and click Apply.
6. In the right pane, click the Operations tab and click save.

The new values you have edited are written to MDS after you click save.
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Modifying ADF Business Components Configurations Using MBeans

You can modify ADF Business Components configurations MBeans using the MBean
Browser. ADF Business Component configuration information are stored in MBeans
that are specific for each application. Unlike ADF connections and ADF application
configuration information which you can configure once for all versions of the same
application, you will need to configure ADF Business Components for each version of
the application.

You can also modify ADF Business Components configuration information using the
Fusion Middleware Ul described in Modifying ADF Business Components Parameters.

You must have MDS configured in your application before you can modify the ADF
application and connection configurations. ADF application attributes are persisted to
MDS.

If you deployed an application to several nodes within a cluster, any ADF Business
Components changes to a single node via MBeans will be propagated to all the other
nodes. MDS will store a single set of ADF application configuration information for all
versions of an application.

To modify ADF Business Components configurations using the System MBean
Browser:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure.

2. From the Application Deployment menu, choose System MBean Browser.

3. Inthe left pane of the System MBean Browser, navigate to the BC4J MBeans.
These MBeans should be in oracle.bc4j.mbean.share > server name >
application name.

4. Inthe left pane, select the ADF Connections MBean, and in the right pane, select
the attribute you want to view or modify.

5. Change the attribute value and click Apply.

Modifying MDS Configuration Using MBeans

ORACLE

You can use the MBean Browser to perform advanced configuration of MDS
parameters. For more information about configuring MDS using MBeans, see
Changing the MDS Configuration Attributes Using Fusion Middleware Control in
Administering Oracle Fusion Middleware.

You must already have deployed an Oracle ADF application and have Enterprise
Manager Fusion Middleware Control available to access the application.

To modify MDS configurations using the System MBean Browser:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure.

2. From the Application Deployment menu, choose MDS Configuration.
3. Click Configuration MBean Browser or Runtime MBean Browser.

4. Select the MBean and the attribute you want to view or modify.
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Figure 3-3 MDSAppConfig MBean Attributes
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5. Change the value and click Apply.
6. In the left pane, select the parent ADF MBean ADFConfig.
7. Inthe right pane, click the Operations tab and click save.

The new values you have edited are written to MDS after you click save from the
parent MBean.

Modifying Active Data Service Configuration Using MBeans

You can use Active Data Service (ADS) framework to control the runtime behavior of
an Oracle ADF application and qualifying ADF Faces components so that whenever
data changes on the server, the ADF Model layer notifies the component and the
component rerenders the changed data.

You must already have deployed an Oracle ADF application and have Enterprise
Manager Fusion Middleware Control available to access the application.

Note that the ADF Faces components of your application must be configured to use
ADS. Additionally, if your application services do not support ADS, then your
application must define a service proxy so that the components can display the data
as it updates in the source. For details about ADS, see Using the Active Data Service
in Developing Fusion Web Applications with Oracle Application Development
Framework.

To modify Active Data Service configurations using the System MBean Browser:

1. From the navigation pane, expand Application Deployments, then click the
application that you want to configure.

2. From the Application Deployment menu, choose ADF > Configure ADF (adf-
config).

3. Inthe left pane of the System MBean Browser, expand the parent ADF MBean
ADFConfig and then the ADFConfig folder to expose the child ADF MBeans.

You may see the child ADF MBeans ActiveDataConfiguration and
MDSAppConfig.
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Figure 3-4 ActiveDataConfiguration MBean Attributes
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Mame Description
1 ConfigMBean If true, it indicates that this MBean is a Config MBean.
2 eventTypes All the event's types emitted by this MBean.
3 Keepdlivelnterval Freguency {in ms) for sending keep-alive messages when nc

LatencyThreshold

MaxReconnectAttemptTime

events are generated

Latency threshold (in ms): Active Data messages with netwe
delays greater than this threshold will be treated as being
late’

Maximum period of time (in ms) a dient will keep attempting
reconnect to server upon getting disconnected

Freguency (in ms) of the poll request; only used when client
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7 ReadOnly If true, it indicates that this MBean is a read only MBean,

& ReconnectWaitTime Time interval (in ms) to wait between reconnect attempts

9  Restartheeded Indicates whether a restart is needed.

10 SystemMBean If true, it indicates that this MBean is a System MBean,

11 Transport Active Da_ta transport mechanism; can be polling, long-pallin
or streaming.

12 UsePoling This attribute has been deprecated.

Flag to indicate whether dients should use polling

In the left pane, select the ActiveDataConfiguration MBean, and in the right
pane, select the attribute you want to view or modify.

Attribute Description

Transport The method by which data will be delivered to the client.
Value values are:

« streanming (default)

- polling

- long-polling

For more information, see What You May Need to Know
About Configuring an ADS Transport Mode in Developing
Fusion Web Applications with Oracle Application
Development Framework.

LatencyThreshold Latency threshold in milliseconds. Active data messages
with network delays greater than this threshold will be
treated as being "late".

KeepAlivelnterval Frequency in milliseconds for sending keep-alive
messages when no events are generated.

Pollinginterval Whentransport setto pol | i ng, frequency in

MaxReconnectAttemptTime

ReconnectWaitTime

milliseconds of the poll request.

Maximum period of time in milliseconds a client will attempt
to reconnect the push channel upon getting disconnected

Time interval in milliseconds to wait between reconnect
attempts.

Change the attribute value and click Apply.

In the left pane, select the parent ADF MBean ADFConfig.

In the right pane, click the Operations tab and click save.

The new values you have edited are written to MDS after you click save from the

parent MBean.
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Editing Credentials Deployed with the Application

ORACLE

Credentials can be provisioned, retrieved, modified, or deleted, but only by a user in
the appropriate administration role. As an administrator, you can manage credentials
using Fusion Middleware Control.

You can use Enterprise Manager Fusion Middleware Control to edit credentials that
were deployed with an ADF application to the credential store. You can also create
new credentials and delete existing credentials.

For ADF applications, the following considerations apply:

* The Map name is typically the adf AppUl d property defined in the application's adf -
config.xnm file.

* The Key name is typically in the format anonynous#connect i on, where connecti on
is the connection name.

e The Credential Type is Generic and it is modeled as a hash map of key-value
pairs.

For more information, see Managing Credentials with Fusion Middleware Control in
Securing Applications with Oracle Platform Security Services.
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Deploying ADF Applications

This chapter describes how to deploy Oracle ADF applications packaged as an EAR
file to a target application server. The focus is on deploying ADF applications for
production and later stage testing. It shows you how to prepare the application server
for deployment by installing the ADF runtime. It also describes some of the tools that
can be used for deployment including Oracle Enterprise Manager Fusion Middleware
Control, scripts, and Ant.

This chapter includes the following sections:

* Introduction to Deploying ADF Applications

e Preparing the Standalone Application Server for Deployment

»  Deploying Using Oracle Enterprise Manager Fusion Middleware Control
»  Deploying Using Scripting Commands

»  Deploying Using Scripts and Ant

»  Deploying Using the Application Server Administration Tool

e Deploying Using Oracle Java Cloud Service

For information about deploying ADF applications for development, see the Deploying
Fusion Web Applications chapter of the Developing Fusion Web Applications with
Oracle Application Development Framework.

Introduction to Deploying ADF Applications

ORACLE

JDeveloper can be used to develop an ADF application and create an EAR archive file
to deploy to the target. There are several tools and methods used by the
administrators to deploy ADF applications to the target.

Deployment is the process of packaging application files and artifacts and transferring
them to a target application server to be run. During application development using
JDeveloper, developers can test the application using the Integrated WebLogic Server
that is built into the JDeveloper installation, or they can use JDeveloper to directly
deploy to a standalone application server.

After the application has been developed, administrators can deploy the application to
production application servers. The tools that the administrators use for production-
level deployment are:

*  Oracle Enterprise Manager Fusion Middleware Control
*  WebLogic Scripting Tool (WLST) commands

e Command scripts and Ant scripts

e Oracle WebLogic Administration Console

This chapter describes the tools and methods that administrators use to deploy ADF
applications. For information about deploying ADF applications for development and
testing purposes using JDeveloper, see Deploying Fusion Web Applications of the
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Developing Fusion Web Applications with Oracle Application Development
Framework.

If your application uses customizations, you may need to set up the MDS repository in
the application server. For more information about MDS, see Managing the Metadata
Repository of the Administering Oracle Fusion Middleware.

" Note:

Developers, Test, and QA personnel may also use these tools and the
methods in this chapter to deploy ADF applications to staging application
servers.

Preparing the Standalone Application Server for Deployment

ORACLE

To run ADF applications, you must install the standalone application server with the
ADF runtime. You can include the ADF runtime during a new application server
installation or you can install the ADF runtime into an existing application server
installation.

Figure 4-1 shows the flow diagram for preparing a standalone application server for
deployment. Note the following definitions used in the diagram:

«  OWSM: Oracle Web Services Manager
* JRF: Java Required Files

* RCU: Repository Creation Utility

* MDS: Metadata Store
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Figure 4-1 Preparing the Application Server Flow Diagram
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For WebLogic Server, the following points apply:

After you install the Oracle Fusion Middleware Infrastructure, you can create a
new WebLogic Server domain or you can extend an existing WebLogic Server
domain for Oracle ADF.

If the Managed Servers are on a different host than the Administration Server, you
must perform additional configuration tasks for the Managed Servers to enable
them to host ADF applications.

An ADF application will use either a JDBC data source or a JDBC URL to access
its data. You can configure WebLogic Server with the data source using the Oracle
WebLogic Server Administration Console.

For additional information about OPatch for patching your existing Oracle Fusion
Middleware environment, see Patching Your Environment Using OPatch of the
Patching with OPatch.
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» For additional information about creating and loading the schemas, see Creating
Schemas in Creating Schemas with the Repository Creation Utility.

*  For the latest information about Oracle Application Development Framework and
Oracle JDeveloper, see the Oracle JDeveloper Release Notes on Oracle
Technology Network.

Installing the ADF Runtime to the Application Server Installation

The application server requires the ADF runtime to run ADF applications.

Installing the ADF runtime is not required if you are using JDeveloper to run
applications in Integrated WebLogic Server.

For WebLogic Server, you can install the ADF runtime using the following installers:

*  Oracle Fusion Middleware Application Developer Infrastructure Installer: Installs
the ADF runtime and Oracle Enterprise Manager. You should use the Oracle
Fusion Middleware Infrastructure Installer if you want to use Oracle Enterprise
Manager to manage standalone ADF applications (without Oracle SOA Suite or
Oracle WebCenter Portal components). For more information, see Planning the
Oracle Fusion Middleware Infrastructure Installation of the Installing and
Configuring the Oracle Fusion Middleware Infrastructure.

< Note:

The Oracle JDeveloper Installer can also be used to install the ADF
runtime to the application server installation. However, it does not
include all the components that are typically needed for production and
full test environments. Therefore, this installer should not be used for
anything other than for development purposes. For information about the
obtaining and using the installer, see Installing the Oracle JDeveloper
Software of the Installing Oracle JDeveloper.

Using the Oracle Fusion Middleware Infrastructure Installer

ORACLE

You can use the Oracle Fusion Middleware Infrastructure Installer to install the ADF
runtime and Enterprise Manager.

Install Oracle WebLogic Server. You must also have obtained the Oracle Fusion
Middleware Infrastructure Installer.

Use the instructions in Preparing for an Oracle Fusion Middleware Installation of the
Planning an Installation of Oracle Fusion Middleware to obtain the software, start the
installer, and to complete the installation.

In the installer you will perform several tasks including:

e Adding any software updates
e Selecting the WebLogic Server directory for installation

e Verifying installation information

4-4



Chapter 4
Preparing the Standalone Application Server for Deployment

After you have installed the ADF runtime, follow the instructions in Creating and
Extending Oracle WebLogic Server Domains to use the Oracle Fusion Middleware
Configuration Wizard to create or extend the Oracle WebLogic Server domain.

Installing Relevant Patches

You may need to install patches and other updates to your software distribution. For
more information, see Patching Your Environment Using OPatch of the Patching with
OPatch.

To enable existing sessions to continue to run while OPatchAuto updates the servers,
use - pl an W s-zdt-rol | out . Note that Oracle WebLogic Server domain must be
configured with a Load Balancer like Oracle HTTP Server, for example. For more
information, see ZDT Patching Restrictions.

If Oracle WebLogic Server Domain is not configured with Load Balancer, you can use
the - pl an rolling OpatchAuto option. Note that this option is not related to zero
downtime technology and causes existing sessions to be terminated as patching
proceeds.

Creating and Extending Oracle WebLogic Server Domains

You need to create and configure the Oracle WebLogic Server domain to accept ADF
applications. If you do not already have a domain, you need to create one. If you
already have a domain, you must extend the domain before it can run ADF
applications.

If you are using Managed Servers to run your applications, you may need to configure
your Managed Server. For more information about configuring a Managed Server on
Oracle WebLogic Server, see Managed Servers of the Creating WebLogic Domains
Using the Configuration Wizard.

If you are setting up Managed Servers for ADF where the Managed Servers are on the
same host as the Administration Server, follow the instructions described in this
section.

If you are setting up to deploy to Managed Servers that are on a different host than the
Administration Server, perform the additional steps described in Setting Up Remote
WebLogic Managed Servers for Oracle ADF.

Creating an Oracle WebLogic Server Domain for Oracle ADF

ORACLE

It may be helpful to have an understanding of the options that are available to you
when you create a WebLogic Server domain for Oracle ADF. For more information,
see Preparing the Standalone Application Server for Deployment.

To create a new Oracle WebLogic Server domain:

1. Start the Oracle Fusion Middleware Configuration wizard as described in
Configuring Your WebLogic Domain of the Installing and Configuring the Oracle
Fusion Middleware Infrastructure.

Follow the directions as described in that guide but consider the following steps.
2. In the Welcome page, select Create a New Domain and click Next.

3. Inthe Templates page, select Create Domain Using Product Templates.
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The option Basic WebLogic Server Domain - 12.2.1 [wiserver] is already
selected.

Select Oracle JRF - 12.2.1 [oracle_common]. If you are using Oracle Web
Services, select Oracle WSM Policy Manager 12.2.1 [oracle_common] and click
Next.

4. Continue to follow the directions in Installing and Configuring the Oracle Fusion
Middleware Infrastructure.

Extending the Oracle WebLogic Server Domain for Oracle ADF

ORACLE

It may be helpful to have an understanding of the options that are available to you
when you extend the WebLogic Server domain for Oracle ADF. For more information,
see Preparing the Standalone Application Server for Deployment.

You will need to create an Oracle WebLogic Server domain with the ADF runtime
installed.

To extend an Oracle WebLogic Server domain for ADF:

1. Start the Oracle Fusion Middleware Configuration wizard as described in
Configuring Your WebLogic Domain of the Installing and Configuring the Oracle
Fusion Middleware Infrastructure.

Follow the directions as described in that guide but consider the following steps.
2. In the Welcome page, select Update an existing domain.

3. Select the location of the domain you want to update for Oracle ADF, and click
Next.

4. Inthe Templates page, select Update Domain Using Product Templates.

The option Basic WebLogic Server Domain - 12.2.1 [wiserver] is already
selected.

Select Oracle JRF - 12.2.1 [oracle_common]. If you are using Oracle Web
Services, select Oracle WSM Policy Manager 12.2.1 [oracle_common] and click
Next.

5. Continue to follow the directions in Installing and Configuring the Oracle Fusion
Middleware Infrastructure.

This configures the rest of the runtime . j ar files using the mani f est file.

# Note:

Your application's EAR file must have a webl ogi c-appl i cation. xm file
containing a reference to the adf . oracl e. donai n shared library.

You can now start Oracle WebLogic Server by running the command-line script
ORACLE_HOWE\ user _proj ect s\ donmai ns\ domai n_nane\ bi n\ st art WebLogi c. cnmd, and
you can stop the server using the st op\WebLogi ¢. cnd script in the same directory. For
Linux platforms, use \ bi n\ st art WebLogi c. sh and st op\WebLogi c. sh respectively.

Access the Oracle WebLogic Server Administration Console using the URL http://
| ocal host: 7001/ consol e.
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Setting Up Remote WebLogic Managed Servers for Oracle ADF

ORACLE

If the WebLogic Managed Servers are on a different host than the Administration
Server, you need to perform additional steps.

You will need to set up Managed Servers for Oracle ADF on the host with the
Administration Server, pack the JRF template, copy it to the remote host, and unpack
the template.

It may be helpful to have an understanding of the options that are available to you
when you create remote WebLogic Managed Servers for Oracle ADF. For more
information, see Preparing the Standalone Application Server for Deployment.

For more information about using pack and unpack commands to set up managed
servers, see pack and unpack Command Reference of the Creating Templates and
Domains Using the Pack and Unpack Commands.

You will need to complete this task:

1. Setup Managed Servers for Oracle ADF on the host with the Administration
Server.

2. Pack the JRF template.
3. Copy the template to the remote host.
4. Unpack the template

To set up remote Managed Servers for Oracle ADF:

1. Use the Oracle Installer for JDeveloper to install Oracle WebLogic Server
installations on both the local and remote hosts, if not already installed. If you are
not installing JDeveloper Studio, you need to select the Application
Development Framework Runtime option in the installer. The local host is the
host with the Administration Server.

Or, if there are existing Weblogic Server installations, use the Oracle Installer for
JDeveloper to install the ADF runtime into the WebLogic Server installations on
both hosts by selecting the Application Development Framework Runtime
option. For more information on installation, see Installing the ADF Runtime to the
Application Server Installation.

2. Run the Oracle Fusion Middleware Configuration Wizard to create a new Oracle
WebLogic Server domain. In the wizard, select the Oracle JRF option, as
described in Creating an Oracle WebLogic Server Domain for Oracle ADF.

3. On the local host, run the Oracle Fusion Middleware Configuration Wizard to
create Managed Servers.

4. On the local host, start the Administration Server and the Managed Server.
For example,

cd ORACLE_HOVE user _proj ect s/ domai n/ base_domai n/ bi n
./ startWebl ogic. sh
./ start ManagedWebLogi c. sh ManagedServer _1 http://l ocal host: 7001

5. On the local host, pack the Managed Server configuration information into a JAR
and then copy the JAR to the remote host. This JAR contains the JRF template
information.
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For example,

cd ORACLE_HOVE or acl e_home/ common/ bi n

. I pack. sh -managed=true -domain=../../../user_projects/domains/base_domain
-tenplate=../../../base_domai n_nanaged.jar -tenplate_name=
"Base Managed Server Donain"

cp ../../../base_donmmi n_nanaged.jar renote_machi ne_ ORACLE HOVE/
On the remote host, unpack the Managed Server configuration JAR.
For example,

cd ORACLE_HOVE or acl e_conmon/ conmon/ bi n
.lunpack. sh -domain=../../../user_projects/domains/base_domain
-tenplate=../../../base_domai n_nmanaged. j ar

If the Managed Server was created after the domain was, you must delete the
entire domain configuration directory of the Managed Server before running
unpack.

On the remote host, start the Node Manager.
For example,

cd ORACLE_HOVE/ Wl server _10. 3/ server/bin
./ start NodeManager . sh

On the remote host, if the Managed Server was not created with the JRF template
applied, run the appl yJRF WLST command to extend the Managed Server with the
JRF template.

Also, if the Managed Server was created after the domain was, you must delete
the entire domain configuration directory of the Managed Server before running
appl yJRF.

On the both hosts, start the Managed Servers.
For example,

cd ORACLE_HOVE/ user _proj ect s/ donai ns/ base_donai n/ bi n. / st art ManagedWebLogi c. sh
ManagedServer _2 http://<adm nServer Host >: 7001

Creating a JDBC Data Source for Oracle WebLogic Server

Use the Oracle WebLogic Server Administration Console to set up a JDBC data
source in the WebLogic Server instance for your applications.

ORACLE

It may be helpful to have an understanding of the options that are available to you
when you create a JDBC data source. For more information, see Preparing the
Standalone Application Server for Deployment.

To configure Oracle WebLogic Server for a JDBC data source:

1.

Start Oracle WebLogic Server (if not already started) by choosing Oracle Fusion
Middleware > User Projects > Domain > Start Admin Server for WebLogic
Server Domain from the Windows Start menu.

For Linux, log in as the root user and navigate to:

<ORACLE_HOVE>/ user _pr oj ect s/ domai ns/ MYSQADonwi n/ bi n

Run the following command:
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./ startWebLogi c. sh

Or, from the Application Server Navigator, right-click an Oracle WebLogic Server
instance and choose Launch Admin Console.

Start the Oracle WebLogic Server Administration Console by choosing Oracle
Fusion Middleware > User Projects > Domain > Admin Server Console from
the Windows Start menu.

Log in to the Oracle WebLogic Server Administration Console.

In the WebLogic Server Administration Console page, select JDBC > Data
Sources.

Click New.
In the JDBC Data Source Properties page:
¢ In the Name field, enter the name of the JDBC data source.

* Inthe JNDI field, enter the name of the connection in the form j dbc/
connecti on DS.

* For the Database Type, select Oracle.

* For the Database Driver, select Oracle Driver (thin), and click Next.
In the Transactions Options page, accept the default options and click Next.
In the Connection Properties page:

* For Database Name, enter the Oracle SID. For example, orcl .

* For Host Name, enter the machine name of the database.

*  Enter the port number used to access the database.

*  Enter the user name and password for the database and click Next.

In the Test Database Connection page, click Test Configuration to test the
connection.

In the Select Targets page, select the server for which the JDBC data source is to
be deployed.

Click Finish.

Once the data source has been created in Oracle WebLogic Server, it can be used by
an application module.

Deploying Using Oracle Enterprise Manager Fusion
Middleware Control

You can use Oracle Enterprise Manager Fusion Middleware Control to deploy the EAR
file created in JDeveloper. Fusion Middleware Control is a web browser-based,
graphical user interface that you can use to monitor and administer a server farm.

ORACLE

For more information about deploying using Fusion Middleware Control, see Deploying
Oracle ADF Applications in Administering Oracle Fusion Middleware.
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Deploying Using Scripting Commands

Applications or modules can be deployed from JDeveloper without starting the
JDeveloper IDE. You can run WLST commands from the command line or sequence
them in scripts to run as a batch.

Before deploying from the command line, there must be deployment profiles for the
application (EAR) or project (JAR or WAR). JDeveloper creates these deployment
profiles automatically for certain types of applications, but before using commands for
deployment, it is important to verify that the deployment profile(s) exist. To verify that
the profiles exist, choose the Deployment node from either the Application Properties
or Project Properties dialogs in JDeveloper. For more information about deployment
profiles, see How to Create Deployment Profiles in Developing Fusion Web
Applications with Oracle Application Development Framework.

JDeveloper can also be used to deploy an application's EAR, WAR, or JAR files. The
same scripts that are used for deployment via a command line are also used to deploy
via JDeveloper, but JDeveloper creates the syntax and provides a user interface for
the deployment.

There are specific WLST commands (WebLogic) for working with ADF applications.
For a list of these commands, see Working with WLST Commands for ADF
Applications.

For more information about using WLST scripts, see the WLST Command Reference
for Infrastructure Components.

Deploying Using Scripts and Ant

ORACLE

You can deploy the application using commands and scripts. You create a script to
deploy the application using the oj depl oy command and use the oj audit command to
audit projects, workspaces, or source files of the application.

You can also set up the script to run automatically, for instance, whenever a developer
checks in new changes.

oj depl oy scripts and Ant scripts can be used together or separately:

1. Create an oj depl oy script to compile, package, and deploy the application.

2. Create an oj depl oy script to compile and package the application. Then use an
Ant script (such as W.Depl oy) to deploy the application.

3. Create an Ant script to compile, package, and deploy the application. The Ant
does not need to use oj depl oy.

For more information about the oj depl oy and oj audi t commands, see the JDeveloper
online help.

You can deploy to most application servers from JDeveloper, or use tools provided by
the application server vendor. You may also use Ant to package and deploy
applications. The bui | d. xm file, which contains the deployment commands for Ant,
may vary depending on the target application server.

For deployment to other application servers, see the application server's
documentation. If your application server does not provide specific Ant tasks, you may
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be able to use generic Ant tasks. For example, the generic ear task creates an EAR
file for you.

For information about Ant, see http://ant. apache. org.

Deploying Using the Application Server Administration Tool

JDeveloper can be used to develop an ADF application and create an EAR archive file
to deploy to the target. Use Oracle WebLogic Server Administration Console to deploy
the EAR file to the target.

For Oracle WebLogic Server, you can use the Oracle WebLogic Server Administration
Console to deploy the EAR file created in JDeveloper.

For more information, see Introduction and Roadmap of the Deploying Applications to
Oracle WebLogic Server.

Deploying Using Oracle Java Cloud Service

ORACLE

There are different tools and options to deploy ADF applications to a WebLogic Server
instance in Oracle Java Cloud Service. You can use JDeveloper, WebLogic Server
Administration Console, or Oracle Enterprise Manager Fusion Middleware Control to
deploy ADF applications.

You can deploy an application to a WebLogic Server instance in Oracle Java Cloud
Service using any option listed below:

* from Oracle JDeveloper through a secure shell (SSH) tunnel

« from WebLogic Server Administration Console through a menu on the Oracle Java
Cloud Service cloud portal

« from Oracle Enterprise Manager Fusion Middleware Control for WebLogic Server
through a menu on the Oracle Java Cloud Service cloud portal

* from WebLogic Scripting Tool through an SSH client

For more information, see the documentation provided with Oracle Java Cloud
Service.
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Diagnostic Tools

This chapter describes the diagnostic and monitoring tools you can use to help you
develop and diagnose Fusion web applications problems.
This chapter includes the following sections:

e Introduction to Monitoring and Diagnostic Tools

e Click History

*  Viewing REST Metrics

* ADF Logs

» Diagnosing Problems using the Diagnostic Framework
e Finding ADF Runtime Version Information

e Troubleshooting Oracle ADF for High Availability

Introduction to Monitoring and Diagnostic Tools

Oracle Fusion Middleware and Oracle ADF provide tools you can use to monitor and
diagnose issues with your application.

The tools and procedures include:
e Click History

* Loggers

» Diagnostics Framework

* DMS metrics

Click History

ORACLE

Click History is a Fusion Middleware diagnostics feature that continuously reports the
physical clicks on Ul elements such as buttons and tabs, scrolling events, and graph
draws. Use this feature to diagnose the cause of the incidents.

Click History captures ADF Faces events generated by user activities on ADF Faces
components (for instance, clicking an ADF command button from a web browser). The
data is continuously captured and stored in a circular buffer in memory. The buffer size
is adjustable. When a diagnostic incident occurs, the data in the buffer is automatically
written to disk as part of the diagnostic data. For more information about diagnostic
incidents, see the Diagnosing Problems chapter of Administering Oracle Fusion
Middleware.You do not need to configure Click History to capture the "click" events, it
is automatically enabled by default. You can use Click History data to help diagnose
problems. It is particularly useful to help determine the last user action that had caused
the failure or problem.

The Click History record provides information about the Ul component, the view, the
region, the user, the Diagnostic Session Id (DSID), and other key application data.
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Click History captures its data using ADF EUM (End User Monitoring) services It has a
circular buffer that is optimized specifically for EUM data. The data is packed in a
single contiguous memory segment in the Java heap. It has minimal impact to Java
Garbage Collection and its memory usage is strictly controlled. The default buffer size
of 860 KB can hold approximately1,500 “click" events, which should be sufficient for
incident analysis.

How to Obtain Click History

Click History is delivered as part of the default JRF Template. When you install Fusion
Oracle Middleware or Oracle ADF, Click History will be installed as part of the Fusion
Middleware framework.

How to Enable Click History for an Application

Click History is installed as part of ADF. However, the actual logging of Click History
messages are performed by a separate thread independent of ADF, therefore, Click
History imposes insignificant overhead for ADF.

Click History is enabled on an application by application basis. You enable an
application for Click History by adding entries to its webl ogi c. xm and web. xm
configuration files. For instructions, see Enabling the Application for RUEI and Click
History in Developing Fusion Web Applications with Oracle Application Development
Framework.

How to Enable and Disable Click History in WebLogic Server

After you have enabled Click History for an application, you can enable it for a specific
WebLogic server instance by setting the or acl e. cl i ckhi st ory. EUMlogger to the
NOTI FI CATI ON level.

You can a WLST setLoglLevel command or the Enterprise Manager Cloud Control
Support Workbench to set the logging level.

You do not need to restart the server for this to take effect.
To enable Click History using WLST, run the following command:

set LogLevel (1 ogger="oracle.clickhistory. EUM, target="server_name', |evel="INFO,
persist="1")

To disable Click History using WLST, run the following command:

set LogLevel (1 ogger =" oracl e. clickhistory. EUM, target="server_nane', |evel='"OFF,
persist="1")

For information on how to use Fusion Middleware Cloud Control Support Workbench
to set the log level to enable Click History, see the Managing Log Files and Diagnostic
Data section in Administering Oracle Fusion Middleware.

How to Adjust Click History Capacity

The Click History buffer size is defined in the | oggi ng. xm file. The default value is
860 KB or 880640 bytes. You can use the WLST confi gur eLogHandl er command to
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configure the buffer size (in bytes). You will need to restart the server for the change to
take effect.

For example:

confi gureLogHandl er ( name="apps- cl i ckhi st ory-handl er", propertyName="buf ferSi ze",
propertyVal ue="100000000", target="your_server_nane")

You can find the existing buffer size using the WLST | i st LogHand| ers command.
For example:

I'i st LogHand! er s(name="apps-cl i ckhi story-handl er")

The command returns a list of information including buf f er Si ze in bytes.
For example:

buf f er Si ze=880640

How to Dump Click History Data Explicitly

ORACLE

When an incident occurs, Click History automatically dumps its data into a file.
However, you can also access Click History data at any time using the WLST
execut eDunp command.

To dump Click History data explicitly:

execut eDunp( name="odl . qui cktrace", args={"handl erNane" : "apps-clickhistory-
handl er"}, server="CRMConmonServer_1")

The Click History output file is a Qui ckTrace dump file. It has the same format as the
ODL log file. This format can be parsed using the ODL LogQuery API as well as using
the Enterprise Manager Cloud Control Support Workbench log query feature.

The Click History dump file format convention is:

odl _qui cktrace<uni que I D>_i <incident |D>. app-clickhistory-handl er.dnp

The suffix is the Qui ckTr ace handler name defined in the server's | oggi ng. xnl .
For example:

odl _qui cktrace502_i 273. apps- ¢l i ckhi st ory-handl er. dnp

A sample dump file output is shown in the following example.

Sanple Cick H story Dunp

[2013-10- 08T14: 56: 12. 664-07: 00] [ Admi nServer] [NOTI FI CATION] [SOC]
[oracle.clickhistory.EUM [tid: 34] [userld: CASH MANAGER|

[ ecid: a3da34f 168f 6¢0de: - 7Thd21c26: 14199e687e9: - 8000- 00000000000033d3, 0]
[CH.RTY: oracle.adf.rich.Conbobox ListOf Val ues]

[CH CST: 1381269371002] [DSID: 0000K6PzLBr FS8G5I z9Di f 11 L7HS00000A]
[CHCD ptl:USma: 0: MAnt 2: 1: pt 1: Manual: 0: nv panel 1: nr bankAccount Nanel d]
[CH.VID: /Manual ReconPage] [APP: Payabl esApp]

[CH_CWP: oracl e. adf. Ri chl nput ComboboxLi st Of Val ues]

[CH.CNM Bank Account]

[CH_TYP: IovInternal

[CHWD: 114izt pubs_6]
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[CH_RVD: /Manual ReconLocal AreaFl ow Manual ReconLocal Ar eaPF]
[CH EI D a3da34f 168f 6c0de: - 7bd21c26: 14199e687e9: - 8000- 00000000000033d3]
[CH_FAM org. apache. nyfaces. trinidad. | nput]

[2013-10- 08T14: 56: 12. 664-07: 00] [ Admi nServer] [NOTI FI CATION] [EQC]
[oracle.clickhistory.EUM [tid: 34] [userld: CASH MANAGER|

[ecid: a3da34f 168f 6c0de: - 7hd21c26: 14199e687e9: - 8000- 000000000000339¢, 0]
[ CH CET: 1381269364245]

[CH CST: 1381269363617]

[ APP: Payabl esApp]

[DSID: 0000K6PzLBr FS8G5I z9Di f 11 L7HS00000A]

[CH.TTT: 628]

[CH EID: a3da34f 168f 6c0de: - 7bd21c26: 14199e687e9: - 8000- 000000000000339¢]

How to Interpret Click History Records

The Click History dump file is an ordinary ASCII file in the format of a log file. You can
use any ASCII viewer to view its contents, but it would be best to use log file viewing
tools to take advantage of the search and formatting functions they offer. The Click
History messages written to the log file are logged by a separate thread that is
independent of ADF.

The log file is located at:

${ domai n. hone}/ servers/ ${webl ogi c. Nane}/ | ogs/ ${ webl ogi c. Nane}- cl i ckhi story. | og

The Click History log data is automatically captured as part of a diagnostic incident. If
you have an incident that includes Click History data, you can use the incident's
readme. t xt file to find the ECID (ExecutionContext ID), DSID (Diagnostics Session
ID), user ID, and thread ID of the incident.You can also query Click History records
based on these diagnostics flags.

The following information are logged:

* Region/View Id

e« Component Id

*  Servertime

*  Network time

*  Browser render time

By default, a pair of messages are logged for each click. The message Id for the first
message is SCC (Start of Click). The second message ECC (End of Click) will not be
logged until the subsequent click occurs. Timing details, such as TTT (Total Time). can
be found only in the second message.

Table 5-1 lists the Click History attributes and their corresponding ADF
UserActivityInfo fields.

Table 5-1 Click History Attribute Mapping

. _________________________________________|
Click History Attributes ADF UserActivityinfo fields

CH_CST userActivitylnfo.getdientStartTine()
CH_CET userActivitylnfo.getdientEndTi me()
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Table 5-1 (Cont.) Click History Attribute Mapping
|

Click History Attributes ADF UserActivitylnfo fields

CH_VID user Activitylnfo.getViewd()

CH_WID user Activityl nfo.get Wndow d()

CH_CID event I nf 0. get Conponent Cl i ent | d()

CH_CNM event I nf 0. get Conponent Di spl ayNang()
CH_FAM event | nf 0. get Conponent Fani | y()

CH_CMP event | nf 0. get Conponent Type()

CH_RVD event | nf 0. get Regi onVi ewl d()

CH_RNM event | nf 0. get Regi onVi ewNang()

CH_RTY event | nf 0. get Render er Type()

CH_TYP event | nfo. get Type()

CH_EID user Activitylnfo. getContextld()

CH_PEI userActivitylnfo.get Parent Contextld()
CH_TTT Total Time = CH_CET - CH_CST

CH_RRT userActivityl nfo. get ResponseRecei vedTi me()
CH_PRT user Activityl nfo. get Parent ResponseRecei vedTi ne()
CH_RNT Rendering Time = CH_CET - CH_RRT

Some of the viewing tools you can use to show the log file contents are:

*  Enterprise Manager Cloud Control Support Workbench

You can use Enterprise Manager Cloud Control Support Workbench to view and
sort the log information.

*  WLST command
You can also use WLST command di spl ayLog to view the record
e Any text editor such as vi .

For example, search all Click History records with a matching DSID in order to return a
list of the recent "click" events of a HTTP session.

For example:

[2013- 01-21T20: 50: 16. 403-08: 00] [ Procurenent Server _1] [NOTI FI CATION] []
[oracle.clickhistory.EUM [tid: 44] [userld: FUSION
[ecid: 004ox_GwWwy6aM3pl wslyf00018d000gvh, 0: 2: 8: 2: 2]
[ CLI CK_COVPTYPE: oracl e. adf . R chConmandButton] [ APP: Procur enent App#V2. 0]
[DSID: 0000J1 W f z5FwOHpl sObyf 1GzEol 000Dh3]
[CLICK_VIEWD: /adfp-portlet-bridge-container/container-view
[ CLICK_REG ONVI EW D: [/ BrowseCat egor yFl ow Br owseCat egory,
| Br owseCat egor yMai nAr eaFl ow Br owseCat egor yMai nAr ea,
| FSGeneri cTaskFl ow Dynami cRegi onCont ai ner] ]
[ CLI CK_STARTTI ME: 1358830216656]
[ CLI CK_RENDERTYPE: oracle. adf.rich. Button]
[ CLICK_TYPE: action]
[ CLI CK_COMPCLI ENTI D: _j pf cpncui vr__ns1588903364_j id__
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ctru0: fragnment Regi onSt ati c: 0: dynam cRegi onl: 0: pt 1: Brows1: 0:
ManageCat egor yH er ar chyPanel : ATT1: del et eWar ni ngYES]

[ CLI CK_W NDOW D:  k4coi wdvi _1]

[ CLI CK_REG ONVI EWNAME: [ ] pf cpncui vr_ns1588903364 j _i d
_ctru0: fragment Regi onSt ati c: 0: dynani cRegi onl: 0: pt 1: Brows1, _j pfcpncuivr
_ns1588903364_j _id_ctruO: fragnment Regi onSt ati c: 0: dynam cRegi onl, _j pf cpncui vr
_ns1588903364_j _id__ctru0: fragnment Regi onStatic]]

[ CLI CK_COVPDI SPLAYNAME: Yes]

How to Get Click History DMS Metrics

You can determine Click History's buffer utilization and capacity by inspecting the DMS
metrics. You can execute a WLST command to display the metrics. If multiple
QuickTrace handlers are configured, look for the handler with this name: apps-
clickhistory-handler.

For example:

wl s: / base_donmi n/ server Config> displayMetricTabl es(' Qui ckTracel nfo',
servers=['your_server'])

Qui ckTracel nfo
Host:  xyz.com

Name:  apps-clickhistory-handl er
Parent: /oracle/odl/quicktrace

Process: your _server: 7009

Server Nane: your _server

buf f er El apsed. val ue: 134719 seconds

buf f er Recor dCount . val ue: 1579 records
buf f er UsedPer cent age. val ue: 100 per cent

ol dest Ti mest anp. val ue:  2012- 06- 26T18: 38: 48. 261- 0700 time

Viewing REST Metrics

ORACLE

Oracle ADF provides REST metrics that are used to analyze the system performance
and monitor the status of the ADF application. Use DMS Spy Servlet to view the REST
metrics.

ADF middle tier business components may be exposed as REST endpoints by
building an ADF REST Application, see How to Create ADF REST Resources from
View Object. When the service is deployed in a large scale clustered environment, the
developers and system administrators need access to metrics that help analyze
system performance or monitor system status.

Oracle Dynamic Monitoring Service calls are made from the REST servlet whenever it
services a REST request, recording resource usage incurred during processing. For
more information about the Oracle Dynamic Monitoring Service (DMS), see Using the
Oracle Dynamic Monitoring Service.

The DMS Spy Servlet, which is optionally deployed into the container, allows you to
view the state of the DMS metrics. The following is an example of an HTTP REST
request from the DMS Spy Servlet: htt p: //10. 242. 60. 105: 8888/ RESTMar 2016-
RESTWebSer vi ce-context - root/rest/v0/ Enp/ 7654. For more information on how to
send an HTTP REST request in JDeveloper or using the command line tool cURL, see
Testing the ADF REST Resources Using Integrated WebLogic Server.
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ADF REST web service returns a structured REST response. For more information on
HTTP method support for ADF REST, see ADF REST Framework Reference.

At runtime, metrics are stored in memory and recorded to an ADF-REST deployment
dashboard. For more information on how to get the ADF BC resource describe from
which the specific HTTP REST request is made, see Retrieving the ADF REST
Resource Describe.

Example 5-1 Sample Structured REST Response

{

"Empno" : 7654,

"Ename" : "MARTIN",

"Job" : "SALESMAN",

"Mgr" : 7098,

"Hiredate" : "1981-09-28T00:00:00-07:00",
"Sal" : 1250,

"Com" : 1400,

"Deptno" : 30,

"links" : [ {

"rel" : "self",

"href" : "http://10.242.60.105:8888/RESTMar2016-RESTWebService-
context- root/rest/vO/Emp/7654",

"name" : "Emp",

"kind" : "item"

b A

"rel" : "canonical”,

"href" : "http://10.242.60.105:8888/RESTMar2016-RESTWebService-
context- root/rest/vO/Emp/7654",

"name" : "Emp",

"kind" : "item"

}

}

Types of REST Metrics

ORACLE

The REST web service has several types of metrics. The metrics help you to track
performance information that developers and system administrators use to help
analyze system performance or monitor system status.

Different HTTP REST requests result in different metrics displayed in ADF-REST
dashboard.

Table 5-2 describes metrics that are associated with the ADF-REST application.

Table 5-2 DMS ADF-REST Metrics
]

Metric Description

Name Specifies the REST resource name.

Host Specifies the host name servicing the request.

Process Specifies the node name and port.

Execute Specifies execution details.

HTTP Method Specifies such HTTP methods as get, put,
patch, etc.
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Table 5-2 (Cont.) DMS ADF-REST Metrics

Metric Description

InputByteCount Specifies inbound payload size.
OutputByteCount Specifies output payload size.

Request Type Specifies HTTP request type.
Response Type Specifies HTTP response type.
resultCode Specifies HTTP result code.

Url Specifies the URL of the REST request.
Username Specifies the name of a user.

Figure 5-1 ADF_REST View of the DMS Spy Servlet

Metric Tables e | ADF_REST T

BMS Metics Hame  Host  Process Bxecute

GET|mavake | ol maxvaloe

2vae
1 mevale | Gmavaue | 1134

Getting REST Metrics

ADF Logs

ORACLE

ADF-REST metrics are shown in a table.

To view the contents of the ADF-REST metric table in the DMS Spy servlet, click the
table name in the left column.

For more information on different types of REST metrics and their description see
Types of REST Metrics.

Oracle Fusion Middleware provides log files that record events such as error
messages, warning messages, server information, and HTTP requests. Use the
Fusion Middleware Control or the WLST commands to view, download, and configure
settings for these log files.

Most Fusion Middleware log files are in the Oracle Diagnostic Logging (ODL) format.
You can use Fusion Middleware Control or WLST commands to search, view, and
download log files. You can also use these tools to perform various tasks related to
logging, such as configuring settings, changing file locations, setting log levels, setting
file format, and configuring tracing.

For more information about Fusion Middleware log files, see Managing Log Files and
Diagnostic Data of the Administering Oracle Fusion Middlewatre.

JDeveloper also provides an ADF Logger and a log analyzer that you can use for
monitoring and diagnostic purposes. JDeveloper generates the log file in the Oracle
Diagnostic Logging (ODL) format that is used throughout Fusion Middleware. In
JDeveloper, you use the Oracle Diagnostic Logging Configuration editor to set the log
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levels and other configuration parameters. Configuration information is stored in the
| oggi ng. xn file.

After the log files have been created, you can use the Oracle Diagnostic Log Analyzer
within JDeveloper to view the log entries. You can search and filter the log entries
based on log levels, time frames, message content, and other parameters.

For more information about the ADF Loggers, see Using the ADF Logger in
Developing Fusion Web Applications with Oracle Application Development
Framework.

Diagnosing Problems using the Diagnostic Framework

Oracle Fusion Middleware provides a Diagnostic Framework to collect and manage
information about a problem so that you can resolve it or send it to Oracle Support for
resolution.

This Diagnostic Framework can help you to detect, diagnose, and resolve problems
with your application. When a critical error occurs, the Diagnostic Framework
immediately captures diagnostic data and associates the data and error with an
incident number. Using this number, you can retrieve the data for analysis from the
Automatic Diagnostic Repository (ADR).

Oracle ADF provides an ADFConfig dump which will execute when an
INCIDENT_ERROR message is logged. You can also add code to invoke the dump in
the application exception handlers. The following example shows a sample code you
can add to your exception handler to invoke the ADFConfig dump.

I'l'l egal Argunent Exception e = new ||| egal Argunment Exception("test exception");
Logger Fact ory. get Franewor kLogger (). | og( ODLLevel . | NCI DENT_ERRCR,
"Test error message", e);

For more information about the Diagnostic Framework, see Diagnosing Problems of
the Administering Oracle Fusion Middleware.

Finding ADF Runtime Version Information

ORACLE

Oracle ADF installation requires the ADF runtime JARSs that must be available as a
library in the target application server. Use the ADF runtime library version for
diagnosing ADF application errors.

Knowing the ADF runtime JARs version numbers can be important information for
debugging and diagnosing application problems. This information may be requested
by Oracle Support.

You can access My Oracle Support at htt ps://support. oracle.com

You can find which versions of the ADF Runtime JARs are in effect using several
methods:

* Retrieving a CSV file that is generated when the application starts.
» Using shell scripts in offline mode.

e Using WLST commands.

* Using Fusion Middleware Control.

* Retrieving the dump files when an incident occurs.
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How to Find Version Information by Starting the Application

When a deployed application is started, the runtime JARs version information is
dumped into a CSV file located at:

<Domai nNane>/ ser ver s/ <Server Name>/ | ogs/ <MyApp>- Ver si ons. csv

Note the following:

e oracle.adf.share. di agnosti cs. versi ons logger controls generation of runtime
JARSs versions at application startup. JARs versions are generated when the
logger is set to | evel ="FI NEST".

*  On new WebLogic domains, or acl e. adf . share. di agnosti cs. ver si ons logger
will be available in the | oggi ng. xn .

» On existing domains, or acl e. adf . shar e. di agnost i cs. ver si ons logger will not be
present in the | oggi ng. xm . Use Enterprise Manager Fusion Middleware Control
or the WLST command to set the logger level.

How to Find Version Information by Using Shell Scripts in Offline Mode

In offline mode, you can use the pri nt Jar Ver si ons. sh shell script to print the version
information or to redirect the information to a file.

In the %W HOVEY or acl e_conmon/ conmon/ bi n directory, run the script:

bi n$. / printJarVersions. sh

You can redirect the output to a file:

bi n$./printJarVersions.sh > [hone/trdsouzal export-JarVersions. csv

The version information have a format similar to the following (trimmed):

Jar Path, Oracl e- Version, Oracl e-Label , Oracl e-Bui | der, Oracl e- Bui | dTi mest anp,
Speci fication-Version, | npl enent ati on- Ver si on/ ade/ user Yada/ or acl e/ oracl e_
common/ modul es/ or acl e. adf . nodel _12. 2. 1/adf mjar, 12. 2. 1. 0. 40. 66. 68,
JDEVADF_12.2.1.0.0_CGENERI C_130608. 2330. 6668, user =userY

host =abc123456, 2013- 10- 02 04: 55: 45 - 0700, ,

How to Find Version Information by Using the WLST Scripting Console

ORACLE

In offline mode, you can use the WLST export Jar Ver si ons command to find the
version information:

export Jar Versi ons('/ hone/ user Y/ export - Jar Ver si ons. csv')

In online mode, you can use the WLST export Appl i cati onJar Ver si ons command to
find the version information:

export Appl i cationJar Versions(' MyApp' , ' / hone/ user Y/ export - Ear Cr mConmon- Ver si ons. csv' )

If you want to find a specific JAR version, you can use the WLST
export Appl i cationSel ect edJar Ver si ons command:
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export ApplicationSel ect edJar Versions(' M/App' , ' / hone/ user Y/ expor t - Ear Cr mCommon-
Versions. csv', $ORACLE_HOVES$/ modul es/ or acl e. adf . nodel _12. 2. 1/ adf m j ar ; $ORACLE_HOVES/
modul es/ oracl e. adf . view_12. 2. 1/ adf-richclient-inpl-12.jar")

How to Find Version Information Using Fusion Middleware Control

You can use Enterprise Manager Fusion Middleware Control to monitor Oracle
products that are built using ADF. You can also use this tool to find the version
information of runtime JAR files.

For instructions, see Finding Version Information of ADF Runtime JARs.

How to Find Version Information by Inspecting Diagnostic Dump Files

When an INCIDENT_ERROR occurs when the application is running in a WebLogic
Domain, the Oracle Diagnostic Framework generates dump files in the WebLogic
Domain directories. The location of these files are in:

<Donai nName>/ ser ver s/ <Ser ver Nane>/ adr / di ag/ of m <Donmai nNane>/ <Ser ver Name>/ i nci dent /

One of the generated dump files contains the application JAR version information. It is
called adf _Di agnosti csJar sVer si onDunpN.t xt where N is a numerical value.

For example, <nyDonai nNane>/ server s/ <nySer ver Nane>/ adr/ di ag/ of m
<myDomai nNane>/ <y Ser ver Name>/ i nci dent /
adf _Di agnosticsJarsVersi onDunp45_i 5. txt.

You can examine this file to view the version information. You can also upload this file
to My Oracle Support for further analysis.

You can trigger a diagnostic dump from code by logging an INCIDENT_ERROR
message.

Troubleshooting Oracle ADF for High Availability

You can deploy a Fusion Web application on high availability environments. After the
deployment, you can monitor and diagnose the application deployment issues and the
Oracle ADF replication and failover issues.

Troubleshooting Fusion web applications that are deployed to high availability
environments require additional concerns. For information about deployment issues in
high availability environments, see Troubleshooting High Availability Issues After
Deployment in Developing Fusion Web Applications with Oracle Application
Development Framework. For information about Oracle ADF replication issues in high
availability environments, see Troubleshooting Oracle ADF Replication and Failover
Issues in Developing Fusion Web Applications with Oracle Application Development
Framework.
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Working with WLST Commands for ADF
Applications

This chapter describes the WLST commands you can use to deploy, manage, and
configure Oracle ADF applications to Oracle WebLogic Server.
This chapter includes the following sections:

e Overview of Custom WSLT Commands for Oracle ADF
e Using ADF-Specific WLST Commands

Overview of Custom WSLT Commands for Oracle ADF

WLST provides a set of ADF-specific commands to administer ADF applications. Use
the WLST commands to deploy, manage, and configure Oracle ADF applications
running on Oracle WebLogic Server.

WLST provides a set of commands for ADF applications that are specific to WebLogic
Server and allow to:

* manage URL connections for an ADF application

* manage Web Service connections for an ADF application
e export CSV format of JARs versions

* upgrade ADF Metadata of an application

For a complete list of ADF-specific WLST Commands, see Application Development
Framework (ADF) Custom WLST Commands of the WLST Command Reference for
Infrastructure Components.

For information about other WLST commands, such as custom Metadata Services
(MDS) commands, see Metadata Services (MDS) Custom WLST Commands of the
WLST Command Reference for Infrastructure Components.

Using ADF-Specific WLST Commands

Custom WLST commands for a given Oracle Fusion Middleware component are
available for use only if the component is installed in the ORACLE_HOME directory.
Use the different ADF-based URL Connections WLST commands to control the
prompt display.

To use the custom WLST commands for Oracle ADF, you must run the WLST script
from the Oracle Common home (not from the WebLogic server home).

The script is located at:

Y%ORACLE_HOVE% or acl e_conmmon\ cormon\ bi n\wl st. cnd on W ndows
$ORACLE_HOWE or acl e_common/ conmon/ bi n/ wl st. sh on Uni x
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To navigate the hierarchy of configuration or runtime beans and control the prompt
display using ADF-based URL Connections WLST commands:

Use the get ADFMAr chi veConfi g command to manage the ADFMAr chi veConfi g
object.

Use the export Jar Ver si ons, export Appl i cati onJar Ver si ons, and
export Appl i cationSel ect edJar Ver si ons commands to export CSV format of
JARSs versions to a specified location.

Use the Web service connection-specific commands to create, list, or delete Web
service connections for an ADF application.

Use the | i st Upgr adeHand| er s command to list all upgrade handlers of an
application.

Use commands related to applications' registered ADF Metadata to upgrade all or
selected registered ADF Metadata of an application (or all the applications).

# Note:

ADF-specific WLST commands can be used with WLST either online, offline,
or both. Offline WLST commands are not supported from Maven.

For detailed description, syntax, and examples of using ADF-specific WLST
commands, see the Application Development Framework (ADF) Custom WLST
Commands chapter of WLST Command Reference for Infrastructure Components.

For more information about using custom WLST commands, see Getting Started
Using the Oracle WebLogic Scripting Tool (WLST) in Administering Oracle Fusion
Middleware.
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Appendices

This part contains reference information for your ADF application, including configuring
GlassFish Servers, ADF runtime libraries, and audit references for Oracle ADF.

Part lll contains the following chapters:

*  Configuring GlassFish Server
* ADF Runtime Libraries

* Audit Reference for Oracle Application Development Framework



Configuring GlassFish Server

This appendix describes how to configure GlassFish Server for Oracle ADF
Essentials. It describes how to obtain the Oracle ADF Runtime and how to install these
files into the GlassFish Server

This appendix contains the following sections:

*  About Configuring GlassFish

e Obtaining GlassFish Server and Oracle ADF Runtime
e Configuring GlassFish with ADF Runtime Libraries

e Additional Configuration Tasks

» Deploying an ADF Application to GlassFish

About Configuring GlassFish

GlassFish Server is an application server that can be configured to run Oracle ADF
applications. You can use JDeveloper to deploy ADF applications directly to the
GlassFish Server, or indirectly to an archive file as the deployment target, and then
install this archive file to the target GlassFish Server.

If you do not have a GlassFish Server installation, you can download GlassFish Server
from the GlassFish website. Before you can run ADF applications in a GlassFish
Server, you need to configure GlassFish with the Oracle ADF Runtime libraries.

For a list of the supported Oracle ADF features for GlassFish, go to the OTN site at
http://wwv. oracl e. coml t echnet wor k/ devel oper -t ool s/ adf / over vi ew
adf essential s-1719844. ht

For instructions on obtaining and installing GlassFish, see https://
gl assfish. java. net/downl oad. ht m

For information about developing ADF applications for GlassFish, see the Deploying
ADF Applications to GlassFish appendix in the Developing Fusion Web Applications
with Oracle Application Development Framework.

Obtaining GlassFish Server and Oracle ADF Runtime

ORACLE

For a GlassFish Server to support Oracle ADF features, you must install Oracle ADF
Essentials and ADF runtime libraries.

Oracle ADF Essentials supports the Open Source and commercial versions of
GlassFish Server. With either version, you will need the Full Platform distribution. The
Web Profile distribution is not supported. After you have installed the GlassFish
Server, you need to obtain the ADF Essentials adf - essenti al s. zi p file from OTN and
follow the instructions in this appendix to install the ADF Runtime libraries.

For information on how to start and stop the server and other application server tasks,
see GlassFish documentation at the GlassFish website.
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You will need to perform the following tasks, as described in the following topics:
»  Obtaining GlassFish Server

e Obtaining Oracle ADF Runtime

Obtaining GlassFish Server

You can download the open source version of the GlassFish Server from the
GlassFish website:

https://glassfish.ava. net/downl oad. ht m

" Note:

You must download Java EE 7 Full Platform (not Java EE 7 Web Profile)
since it includes enterprise class features like JMS.

Follow the instructions and documentation at the GlassFish site to install and configure
a GlassFish Server.

" Note:

Before installing ADF Essentials your installation of GlassFish Server at /
gl assfish-4. 1/ gl assfi sh/ modul es/ j avax. el . j ar must be patched with
j avax. el =3. 0. 1- b08. j ar available for download at https://java.net/
projects/uel/sources/svn/show/tags/javax.el-3.0.1-b08.

Obtaining Oracle ADF Runtime

In order for a GlassFish Server to run Oracle ADF applications, you must install the
ADF Runtime library files into the GlassFish installation directory.

You can download the Oracle ADF Essentials adf - essenti al s. zi p file from the
Oracle Technology Network at ht't p: / / ww. or acl e. conl t echnet wor k/ devel oper -
t ool s/ adf / downl oads/ i ndex. htnl .

After you have downloaded the adf - essenti al s. zi p file, you can extract the files to a

flat-structured temporary directory which you can use to copy the required files into the
GlassFish installation directories.

For instance, if you are using unzi p, you can add the -| option to create a flat
directory structure that has no hierarchical folders.

unzip -j <file> -d <destination>
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Configuring GlassFish with ADF Runtime Libraries

GlassFish Server can be configured to run Oracle ADF applications. Before you can
run ADF applications on a GlassFish Server, you need to configure GlassFish with the
Oracle ADF Runtime libraries.

The ADF Runtime libraries consists of the following:

*  ADF Share libraries

e ADF Certified Compatible JSF Implementation
*  ADF Model libraries

*  ADF Controller libraries

* ADF View libraries

The ADF Share libraries and ADF Certified Compatible JSF Implementation must be
manually installed into the GlassFish installation. You use your operating system

commands or tools to copy the files into GlassFish. For instructions, see Installing ADF

Share Libraries Manually.

The ADF Model, ADF Controller, and ADF View libraries are loaded into GlassFish
with the deployed application. When you use JDeveloper to develop the application,
you will reference the required libraries before you package the application into an
EAR file for deployment.

The steps for installing the ADF Runtime libraries are:

1. Configure ADF Share libraries.

e Copy the ADF Share libraries from adf - essenti al s. zi p into the GlassFish
installation.

2. Deploy the application as an EAR file to GlassFish Server.

Installing ADF Share Libraries Manually

ORACLE

It may be helpful to have an understanding of the options that are available to you
when you are mapping ADF Share for GlassFish. For more information, see
Configuring GlassFish with ADF Runtime Libraries.

You will need to complete these tasks:

* Install the GlassFish Server
e Obtain the adf - essenti al s. zi p file and unzip it to a temporary directory

*  Obtain the ADF Certified Compatible JSF implementation version 2.2.8-11 from
Maven Central at https://repo.maven.apache.org/maven2/org/glassfish/
javax.faces/2.2.8-11/javax.faces-2.2.8-11.jar

To install the ADF Share Runtime libraries:

1. Copy or move the ADF Share library files from the temporary directory to the
<gl assfi sh>/ domai ns/ domai n1/ | i b/ appl i bs folder:

The ADF Share files should be in the temporary directory where you had unzip the
adf - essenti al s. zi p file as described in Obtaining Oracle ADF Runtime This
directory should be <t enp>/ or acl e_comon/ nodul es.

A-3


https://repo.maven.apache.org/maven2/org/glassfish/javax.faces/2.2.8-11/javax.faces-2.2.8-11.jar
https://repo.maven.apache.org/maven2/org/glassfish/javax.faces/2.2.8-11/javax.faces-2.2.8-11.jar

2.

You must copy the following JAR files into the <gl assfi sh>/ domai ns/
donmai n1/1i b/ appl i bs directory:

oracl e. adf . share.ca_12. 2. 1/ adf - share- base. j ar
oracl e. adf . share.ca_12. 2. 1/ adf -share-ca.j ar

oracl e. adf . share_12. 2. 1/ conmons-el . jar

oracl e. adf . share_12. 2. 1/ adf - share- support.jar
oracl e. adf . share_12. 2. 1/ adf shar enbean. j ar

oracl e. adf . share_12.2.1/jsp-el -api.jar

oracl e. adf . share_12. 2. 1/ adf | oggi nghandl er. j ar
oracl e. adf . share_12.2. 1/ oracle-el .jar
oracle.nis_12.2. 1/ ndsrt.jar
oracle.bali.share_12.2.1/share.jar
oracle.xmef _12.2. 1/xmef.jar
oracle.javatool s_12.2. 1/resourcebundl e.jar
oracle.javatools_12.2.1/javanodel -rt.jar
oracle.javatool s_12.2.1/javat ool s-nodeps. j ar
oracle.javatools_12.2.1/0icons.jar

oracl e. adf.security_12.2.1/adf -share-security.jar
oracle. adf.security_12.2. 1/adf-control | er-security.jar
oracl e. xdk_12. 2. 1/ xnl par serv2_sans_j axp_servi ces. j ar
oracle.xdb_11.1.0.jar

oracle.jrf_12.2. 1/jrf-api.jar

oracl e.jdbc_11. 2/ oj dbc6dns. j ar

oracle.dnms_12.2. 1/dns.jar

oracle.odl _12.2.1/0jdl.jar

oracle.odl _12.2.1/0jdl 2.jar

oracle.classloader _11.1.1.jar
oracle.logging-utils_11.1.1.jar

oracl e. web-common_12.2.1.jar

org. apache. bcel 5.1.jar
oracle.nlsrtl_11.2.0/orai 18n- mappi ng. | ar

org. apache. conmons. beanutils_1.8.3

org. apache. commons. | ogging_1.1.1
oracle.jsp_12.2. 1/ gl obal tl dcache
oracle.mis_12.2. 1/ ndsrt

com oracl e. webservi ces. f mv. ocdj - ws-support-inpl _12.2.1
oracle. http client_12.2.1

oracl e. web-common_12. 2. 1

oracl e. web-conmon-schenas_12. 2. 1

Verify the libraries.

To install the ADF Certified Compatible JSF Implementation:

1.
2.
3.

Download the j avax. faces-2. 2. 8-11. j ar file from Maven Central.

Remove the version number to rename the downloaded file to j avax. f aces. j ar.

Copy the renamed file to the gl assfi sh4/ gl assfi sh/ modul es/ directory to

overwrite the j avax. f aces. j ar file in the target directory.

The ADF Certified Compatible JSF Implementation is backward compatible with

the one which is already present in GlassFish 4.1.

Additional Configuration Tasks

GlassFish Server can be configured to create a datasource and JVM cache after the
installation of ADF runtime libraries. Use the GlassFish Server Administration Console
to perform the additional configuration tasks.

ORACLE
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After you have installed the ADF Runtime into the GlassFish Server, you need to
perform additional configuration tasks on GlassFish.

The configuration tasks are:

e Using the GlassFish Administration Console
e Creating a Datasource for GlassFish

e Configuring the JVM Cache

Using the GlassFish Administration Console

You can use the GlassFish Administration Console to configure the GlassFish Server
including managing applications, JDBC pools, and other resources. If you are using
GlassFish 3.1.2, the secure console is disabled by default. You would need to enable
secure console to access the admin page remotely or only access the page from the
same machine where the GlassFish server is running.

The GlassFish Administration Console is at:

http://<machi ne_name>: 4848/

Creating a Datasource for GlassFish

It may be helpful to have an understanding of the options that are available to you
when you are creating a datasource for GlassFish. For more information, see
Additional Configuration Tasks.

You can use the GlassFish console or use asadmin commands to create the
datasource. For using the GlassFish console to create a datasource, see GlassFish
documentation.

To create a datasource for GlassFish using asadmin commands:
1. Open acommand line window.
2. Invoke the asadm n command to create a datasource for GlassFish.
For instance, the following command creates a datasource for an application:

asadm n> create-j dbc- connection-pool --datasourcecl assnane
oracl e. j dbc. pool . Sanpl eDat aSour ce
--restype javax. sql . XADat aSour ce
--property user=xyz
s passwor d=xyz: ur| =j dbc: oracl e: t hi n: @mchi ne. com 1521: machi ne
--target=server Sanpl eDSPool

asadni n> pi ng- connecti on- pool sanpl eDSPool

asadm n> create-jdbc-resource --connectionpoolid Sanpl eDSPool | dbc/ Oracl eDS

Configuring the JVM Cache

ORACLE

You need to configure the JVM settings to si npl e and increase the memory size from
192 Mb to 512 Mb.
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It may be helpful to have an understanding of the options that are available to you
when you are configuring JVM for GlassFish. For more information, see Additional
Configuration Tasks.

To configure JVM Cache for MDS:

1.
2.
3.

Start the GlassFish Administration Console.
Choose Configurations > server-config > JVM Settings.

Select JVM Options and specify - Dor acl e. mds. cache=si npl e and
XX: MaxPer nfSi ze=512m

Click Save.

Or, open the <gl assfi sh>/ domai ns/ domai n1/ confi g/ domai n. xm file and edit the
following entries:

<j vm opt i ons>- XX: MaxPer n5i ze=512nx/j vm opt i ons>
<j vm opt i ons>- Dor acl e. nds. cache=si npl e</j vm opt i ons>

Deploying an ADF Application to GlassFish

You can deploy an ADF application to a GlassFish Server after you have referenced
the libraries in the application.

ORACLE

For more information, see the Deploying ADF Applications to GlassFish appendix in
the Developing Fusion Web Applications with Oracle Application Development
Framework.
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ADF Runtime Libraries

This appendix describes the contents of ADF runtime libraries

(adf . oracl e. domai n. webapp. war, adf . or acl e. donai n. ear,

adf . deskt opi ntegrati on. war, adf . deskt opi nt egrati on. nodel . ear, and system
classpath) deployed into Oracle WebLogic Server to support ADF applications.
The following ADF runtime libraries are described:

e Using JDeveloper to Find the ADF Runtime Library
» adf.oracle.domain.webapp.war Library

e adf.oracle.domain.ear Library

» adf.desktopintegration.war Library

e adf.desktopintegration.model.ear Library

e System Classpath

Using JDeveloper to Find the ADF Runtime Library

You can develop and deploy an Oracle ADF application on the target application
server. Use JDeveloper to find the ADF runtime library version deployed into Oracle
WebLogic Server.

You can use JDeveloper to find a JAR’s corresponding ADF runtime library.
To find the JDeveloper library for a JAR:

1. In JDeveloper, select Tools > Manage Libraries.

2. In the Manage Libraries dialog Libraries tab, click the Search icon and select Jar
name from the dropdown list.

3. Inthe search field, enter the name of the JAR and click the search icon.

adf.oracle.domain.webapp.war Library

ORACLE

The contents of adf . oracl e. domai n. webapp. war ADF runtime library can be deployed
into Oracle WebLogic Server to support ADF applications. Different JAR files and their
corresponding ADF runtime library are loaded into adf . or acl e. dormai n. webapp. war
file.

Table B-1 lists the JAR files that are packaged into the
adf . oracl e. domai n. webapp. war file and their corresponding ADF runtime library.

Table B-1 adf.oracle.domain.webapp.war Library
. ______________________________|

JAR ADF Library
oracle.facesconfigdt_12.2.1/taglib.jar ADF Faces Change Manager Runtime
11
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Table B-1 (Cont.) adf.oracle.domain.webapp.war Library

JAR

ADF Library

oracl e.facesconfigdt 12.2.1/
facesconfignodel . j ar

ADF Faces Change Manager Runtime
11

org. apache. http. component s. htt pm ne-4. 1. 2.
jar

NA

oracle.adf.view 12.2. 1/ batik-animjar

ADF DVT Faces Runtime

oracle.adf.view 12.2.1/dvt-trinidad.jar

ADF DVT Core Runtime
ADF DVT Faces Runtime

oracl e. adf . view_12. 2. 1/ bati k-
transcoder.jar

ADF DVT Faces Runtime

oracl e. adf . view 12. 2. 1/ adf - f aces-
changenanager-rt.jar

ADF Faces Change Manager Runtime
11

oracl e. adf . view_12. 2. 1/ dvt - dat abi ndi ng- dt -
core.jar

ADF Designtime API

oracle.adf.view 12.2.1/dvt-jclient-adf.jar

Oracle Bl Graph

oracle.adf.view 12.2. 1/ adf - f aces-
tenplating-dt-core.jar

ADF Designtime API

oracle.adf.view 12.2.1/adf-richclient-
api-11.jar

Trinidad Databinding Runtime
ADF Faces Runtime 11

oracle.adf.view 12. 2. 1/dvt-shared-js.jar |ADF DVT Faces Runtime
oracl e. adf . view_12. 2. 1/ adf - faces- ski n-dt - | NA

core.jar

oracl e. adf . view_12. 2. 1/inspect4.jar Oracle JEWT

oracl e. adf . view_12. 2. 1/ bati k- swi ng. j ar

ADF DVT Faces Runtime

1/ bati k- codec. j ar

ADF DVT Faces Runtime

2
2
oracl e. adf . view_12. 2.
2

oracl e.adf.view 12. 2. 1/ adf - f aces-

dat abi nding-rt.jar

Trinidad Databinding Runtime
ADF Faces Databinding Runtime

oracle.adf.view 12.2. 1/ adf-dt-at-rt.jar

ADF Model Runtime
ADF Designtime API

oracl e. adf . view_12. 2. 1/ bati k-script.jar

ADF DVT Faces Runtime

oracle.adf.view 12.2. 1/jewt 4. jar

BC4J Tester
Oracle Help for Java
Oracle JEWT

oracle.adf.view 12. 2. 1/ adf - vi ew
dat abi ndi ng-dt-core.jar

ADF Designtime API

oracle.adf.view 12.2. 1/adf -richclient-
inpl-11.jar

ADF Faces Runtime 11

oracle.adf.view 12.2.1/dvt-faces.jar

ADF DVT Faces Runtime
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Table B-1 (Cont.) adf.oracle.domain.webapp.war Library

JAR

ADF Library

oracle.adf.view 12, 2,

1/ dvt-utils.jar

Oracle Bl Graph
ADF DVT Core Runtime
ADF DVT Faces Runtime

oracle.adf.view 12, 2,

1 trinidad-inpl.jar

ADF Faces Runtime 11
Trinidad Runtime 11

oracl e. adf . view 12. 2.

dat abi ndi ngs. j ar

1/ dvt -

ADF DVT Faces Databinding Runtime

oracle.adf.view 12. 2,

1/ trinidad-api.jar

ADF Faces Runtime 11
Trinidad Runtime 11

oracl e. adf . view_12. 2. 1/ bati k-xn . j ar ADF DVT Faces Runtime
oracl e. adf.view 12. 2. 1/ bati k- css. | ar ADF DVT Faces Runtime
oracl e. adf.view 12. 2. 1/ bati k- dom j ar ADF DVT Faces Runtime
oracl e. adf . view_12. 2. 1/ dvt-as.jar NA

oracle.adf.view 12.2. 1/ bati k- parser.jar ADF DVT Faces Runtime
oracle.adf.view 12. 2. 1/ batik-util.jar ADF DVT Faces Runtime
oracl e. adf.view 12. 2. 1/ bati k- bridge.jar ADF DVT Faces Runtime
oracl e. adf . view_12. 2. 1/ bati k-ext.j ar ADF DVT Faces Runtime
oracl e. adf.view 12. 2. 1/ adf - shar e- web. j ar NA

oracl e. adf . view_12. 2. 1/ dvt - basemaps. j ar ADF DVT Faces Runtime
oracle.adf.view 12.2. 1/ adf - f aces- ADF Designtime API

tenplating-dtrt.jar

oracle.adf.view 12, 2,

1/ batik-gui-util.jar

ADF DVT Faces Runtime

oracl e. adf . view 12. 2.

1/adf-dt-at-rt-

ADF Runtime Wizards

wi zards. j ar

oracl e. adf . view_12. 2. 1/ xml - api s-ext.j ar ADF DVT Faces Runtime
oracle.adf.view 12.2.1/adf. constants. jar NA

oracl e. adf . view_12. 2. 1/ bati k- svggen. j ar ADF DVT Faces Runtime

oracl e. adf.view 12. 2. 1/ bati k-svg-dom jar | ADF DVT Faces Runtime

oracl e. adf . view_12. 2. 1/ adf - dynami c- ADF Faces Dynamic Components
faces.jar

oracl e. adf . view_12. 2. 1/ bati k- ext ensi on. j ar | ADF DVT Faces Runtime

oracle.adf.view 12. 2,

1/ batik-awt-util.jar

ADF DVT Faces Runtime

oracl e. adf . view_12. 2.

facesbhi ndings. j ar

1/ dvt -

ADF DVT Faces Databinding Runtime

oracl e. adf . view 12. 2.

1/dvt-jclient.jar

Oracle Bl Graph
ADF DVT Core Runtime
ADF DVT Faces Runtime

B-3



ORACLE

Table B-1 (Cont.) adf.oracle.domain.webapp.war Library

JAR

ADF Library

oracl e. adf.view 12. 2. 1/ bundl eresol ver.jar

Resource Bundle Variable Resolver

oracl e. adf . view 12. 2. 1/ adf - vi ewuni fi ed-
dat abi ndi ng-dt - core.j ar

ADF Designtime API

oracl e. adf . view_12. 2. 1/ adf -ri chclient-
jmx.jar

ADF Faces JMX Runtime 11

oracl e. adf.view 12. 2. 1/ adf - f aces-
dat abi ndi ng-dt - core.j ar

ADF Designtime API

oracl e. adf . view_12. 2. 1/ adf -ri chclient-
automation-11.jar

Oracle Extended Selenium

oracle.adf.view 12.2. 1/ bati k-gvt.jar

ADF DVT Faces Runtime

oracl e. adf . view_12. 2. 1/ adf - NA
custom zationset-ui.jar
oracle.adf.view 12. 2. 1/ adf - NA

customi zationset-mig.jar

oracle.xdk_12.2.1/xm .jar

MDS Runtime Dependencies
Oracle XML Parser v2
XSQL Runtime

oracl e. adf.control [ er_12.2. 1/ adf -
controller.jar

ADF Controller Runtime

oracle.adf.controller_12.2. 1/ adf -
control l er-rt-conmon. jar

ADF Controller Runtime

oracl e. adf . control l er_12. 2. 1/ adf -
controller-api.jar

ADF Controller Runtime

oracl e. adf . share. ca_12. 2. 1/ adf - shar e-
ca.jar

MDS Runtime Dependencies
ADF Model Generic Runtime
BC4J Runtime

BC4J Security

ADF Common Runtime

velocity-dep-1.4.jar

ADF Designtime API

org. apache. http. conponents. httpclient-4. 1.

2. jar

NA

oracl e. adf . pagefl ow 12. 2. 1/ adf - pagef | ow
inpl.jar

ADF Page Flow Runtime

oracl e. adf . pagefl ow_12. 2. 1/ adf - pagef | ow
rc.jar

ADF Page Flow Runtime

oracl e. adf . pagefl ow 12. 2. 1/ adf - pagef | ow
fwk.jar

ADF Page Flow Runtime

oracl e. adf . pagefl ow _12. 2. 1/ adf - pagef | ow
dtrt.jar

ADF Page Flow Runtime
ADF Designtime API
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Table B-1 (Cont.) adf.oracle.domain.webapp.war Library

JAR

ADF Library

org. apache. http. conp
cache-4.1.2.jar

onents. httpclient- NA

adf.oracle.domain.ear Library

The contents of adf . oracl e. domai n. ear ADF runtime library can be deployed into
Oracle WebLogic Server to support ADF applications. Different JAR files and their
corresponding ADF runtime library are loaded into adf . or acl e. domai n. ear file.

Table B-2 lists the JAR files that are packaged into the adf . or acl e. domai n. ear file

and their corresponding

Table B-2 adf.oracle.

ADF runtime library.

domain.ear Library

JAR

ADF Library

oracl e. adf . nodel _12.

2.1/ ordimjar

Oracle Intermedia

oracl e. adf . nodel _12.

2.1/ adflibfilter.jar

ADF Common Web Runtime

oracl e. adf . nodel _12.
registration.ja

2.1/ adf - f aces-

NA

oracl e. adf . nodel _12.

2.1/ bc4jhtm .jar

BC4J Struts Runtime

oracl e. adf . nodel _12.

2.1/ adf bcsvc-share. jar

BC4J Service Runtime
BC4J Service Client
BC4J System Catalog

oracl e. adf . nodel _12.

.1/ adf nportlet.jar

NA

oracl e. adf . nodel _12.

.1/j nxdc. j ar

JMX Data Control

oracl e. adf . mrodel _12.

.1/jr_dav.jar

Resource Catalog Service

oracl e. adf . nodel _12.

2
2
2
2

. 1/ bc4j - nbeans. j ar

BC4J Runtime

10 oracl e. adf . model _

12. 2. 1/ bc4j i ndonai ns. j ar

Oracle Intermedia

oracl e. adf . nodel _12.

2.1/adfmjar

BC4J EJB Client

ADF Model Runtime

BC4J Oracle Domains

ADF Model Generic Runtime
BC4J Runtime

SR-227 API

BC4J EJB Runtime

BC4J Client

BC4J IAS Client

oracl e. adf . nodel _12.

2.1/ rcs-adflib-rt.jar

NA

oracl e. adf . nodel _12.

2.1/ adf becsve. j ar

BC4J Service Runtime

oracl e. adf . rodel _12.

2.1/ ordhttp.jar

Oracle Intermedia

ORACLE
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Table B-2 (Cont.) adf.oracle.domain.ear Library

_________________________________________________________________________|
JAR ADF Library

15 oracl e. adf . nodel _12.2.1/jdev-cmjar BC4J EJB Client

ADF Model Runtime
BC4J Tester

BC4J Runtime

BC4J Client

BC4J IAS Client
Connection Manager
BC4J Recorder

oracl e. adf . nodel _12. 2. 1/ dvt - dat abi ndi ngs- nts. j ar | ADF DVT Faces Databinding
MDS Runtime

oracl e. adf . nodel _12. 2. 1/ adflibrary.jar ADF Model Runtime
ADFm Designtime API

oracl e. adf . model _12. 2. 1/ adf t ransacti onsdt . j ar ADF Model Runtime
ADFm Designtime API
ADF Designtime API;

oracl e. adf . nodel _12. 2. 1/ regexp. | ar BC4J Tester
BC4J Recordere
20 oracle. adf . model _12. 2. 1/ adf - sec-i dmdc. j ar User and Role Data Control
oracl e. adf . nodel _12. 2. 1/ adf maeb. j ar ADF Web Runtime
oracl e. adf . nodel _12. 2. 1/ nds-dc. j ar NA
oracl e. adf . model _12. 2. 1/ adf bcsve-client. | ar BC4J Service Client
oracl e. adf.model 12.2. 1/ adf-controller- ADF Controller Schema
schema. j ar ADF Controller Schema
25 oracl e. adf . nodel _12. 2. 1/ adf dt _conmon. j ar ADF Model Runtime
ADFm Designtime API
oracl e. adf . nodel _12. 2. 1/ db-ca. j ar BC4J EJB Client

ADF Model Runtime
BC4J Tester

BC4J Runtime

BC4J Client

BC4J IAS Client
BC4J Recorder

DB Runtime (db-tests)

oracl e. adf. nodel _12. 2. 1/rcsrt.jar Resource Catalog Service

oracl e. adf . model _12. 2. 1/ adf m sql dc. j ar ADF SQL Data Control
Runtimel

oracl e. adf . nodel _12. 2. 1/ adf m debugger . j ar BC4J Tester

30 oracle. adf.nodel _12. 2. 1/ bc4j syscat . j ar BC4J System Catalog

oracl e. adf . nodel _12. 2. 1/ adf bcsve- Kava SDO

registration.jar
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Table B-2 (Cont.) adf.oracle.domain.ear Library

JAR ADF Library
oracl e. adf . nodel _12. 2. 1/ adftags. j ar Oracle ADF DataTag
oracl e. adf . nodel _12. 2. 1/ datatags.jar NA
oracl e. adf . busi nessedi tor_12. 2. 1/ adf - ADFm Business Editor
busi nessedi t or - nodel . j ar Runtime
35 oracl e. adf . busi nessedi tor_12. 2. 1/ adf - ADFm Business Editor
busi nessedi t or- obj ects. j ar Runtime
oracl e. adf . busi nesseditor_12. 2. 1/ adf - ADFm Business Editor
busi nesseditor-settings.jar Settings
ADFm Business Editor
Runtime
groovy-all-2.0.5.jar ADF Model Runtime;ADF
Model Generic Runtime;BC4J
Runtime
oracle.xdk _12.2. 1/ oracl exsql .jar NA
oracle.xdk_12.2.1/xsql serializers.jar XSQL Runtime

adf.desktopintegration.war Library

The contents of adf . deskt opi nt egrati on. war ADF runtime library can be deployed
into Oracle WebLogic Server to support ADF applications. Different JAR files and their
corresponding ADF runtime library are loaded into adf . deskt opi nt egrati on. war file.

Table B-3 lists the JAR files that are packaged into the adf . deskt opi nt egrati on. war
file and their corresponding ADF runtime library.

Table B-3 adf.desktopintegration.war Library

. _________________________________________________________ __________________________|
JAR ADF Library

oracl e. adf . deskt opi ntegration_12.2. 1/ adf - | ADF Desktop Integration Runtime
desktop-integration.jar

oracl e. adf . desktopi ntegration_12.2.1/adf- |NA
deskt op-integration-adm n-tool .jar

adf.desktopintegration.model.ear Library

ORACLE

The contents of adf . deskt opi nt egr ati on. nodel . ear ADF runtime library can be
deployed into Oracle WebLogic Server to support ADF applications. Different JAR files
and their corresponding ADF runtime library are loaded into

adf . deskt opi nt egrati on. model . ear file.

Table B-4 lists the JAR files that are packaged into the
adf . deskt opi nt egrati on. model . ear file and their corresponding ADF runtime library.
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Table B-4 adf.desktopintegration.model.ear Library

______________________________________________________________________|
JAR ADF Library

oracl e. adf . deskt opi nt egrati on. nodel _12. 2. 1 | ADF Desktop Integration Model API

| adf - deskt op-i nt egrati on-nodel - api . j ar

System Classpath

The contents of syst em cl asspat h ADF runtime library can be deployed into Oracle
WebLogic Server to support ADF applications. Different JAR files and their
corresponding ADF runtime library are loaded into syst em cl asspat h.

ORACLE

Table B-5 lists the JAR files that are loaded into the system classpath and their

corresponding ADF runtime library.

Table B-5 System Classpath

JAR

ADF Library

oracle.javatools 12.2.1/javatool s-jndi-local.jar

NA

oracle.javatools_12.2.1/javanodel -rt.jar

JAX-RPC Client

oracle.javatool s_12.2.1/j avat ool s- nodeps. j ar

ADF Common Web Runtime

MDS Runtime
Dependencies

ADFm Desgntime API
JAX-RPC Client
DB Runtime (db-tests)

oracle.javatools_12.2.1/oicons.jar

ADFm Designtime API

oracle.javatools_12.2.1/resourcebundl e. | ar

ADF Desktop Integration
Runtime

Resource Bundle Support
BC4J Runtime

oracl e. adf . security_12.2. 1/ adf -share-security.jar

ADF Model Runtime
BC4J Security
ADF Common Runtime

oracl e. adf . security_12.2.1/adf-control | er-
security.jar

ADF Model Runtime
ADF Common Runtime

oracl e. adf.share.ca_12.2. 1/ adf-share-ca.jar

MDS Runtime
Dependencies

ADF Model Generic
Runtime

BC4J Runtime
BC4J Security
ADF Common Runtime
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Table B-5 (Cont.) System Classpath

JAR ADF Library
oracl e. adf . share. ca_12. 2. 1/ adf - share- base. j ar ADF Common Web Runtime
MDS Runtime

Dependencies

ADF Model Generic
Runtime

BC4J Runtime
BC4J Security
ADF Common Runtime

features/adf.security _12.2.1.jar NA
features/adf.share_12.2.1.jar NA
features/adf.share.ca_12.2.1.jar NA
oracl e.mids_12. 2. 1/ orands. j ar MDS Runtime
Dependencies
oracle.mis_12.2. 1/ mdsrt.jar MDS Runtime
oracle.mis_12.2. 1/mdsl cmclient.jar NA
oracle.mis_12.2. 1/ mdsl cm j ar NA
oracle.xmef_12.2. 1/ xm ef . jar MDS Runtime

Dependencies
ADF Faces Change
Manager Runtime 11

ADF Model Generic
Runtime

oracl e. adf.share_12.2.1/jsp-el -api.jar ADF Model Runtime
MDS Runtime
Dependencies

ADF Model Generic
Runtime

BC4J Runtime

oracl e. adf.share_12. 2. 1/ adf - shar e- nheans-w st.jar |NA

oracl e. adf . share_12. 2. 1/ adf | oggi nghandl er. j ar MDS Runtime
Dependencies

BC4J Tester

ADF Model Generic
Runtime

BC4J Runtime
ADF Common Runtime

oracl e. adf.share_12. 2. 1/ adf -share-w s. j ar NA
oracl e. adf.share_12.2.1/oracl e-el .jar ADF Model Runtime
MDS Runtime

Dependencies

ADF Model Generic
Runtime

BC4J Runtime
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Table B-5 (Cont.) System Classpath

JAR

ADF Library

oracl e. adf.share_12. 2. 1/ adf - share-support.jar

MDS Runtime
Dependencies

ADF Model Generic
Runtime

BC4J Runtime
BC4J Security
ADF Common Runtime

oracl e. adf.share_12. 2. 1/ adf shar enbean. j ar

BC4J Runtime
ADF Common Runtime

oracl e. adf.share_12. 2. 1/ comons-el . j ar

ADF Model Runtime

MDS Runtime
Dependencies

ADF Model Generic
Runtime

BC4J Runtime

oracl e. adf . share_12.2. 1/ adf scripting.jar NA
oracle.ons_12.2.1/ons.jar NA
oracle.bali.share_12.2.1/share.jar MDS Runtime

Dependencies
BC4J Tester

ADF Model Generic
Runtime

Oracle Help for Java
Oracle JEWT
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Audit Reference for Oracle Application
Development Framework

This appendix provides reference information for auditing in Oracle Application
Development Framework.
This appendix contains these sections:

e About Custom and Standard Audit Reports

* Attributes of ADF Audit Events

e Audit Events in Oracle ADF View

e Audit Events in Oracle ADF Business Components
e Audit Events in Oracle ADF Model

e Audit Events in Oracle ADF Controller

e Audit Events in Jedi

About Custom and Standard Audit Reports

The Common Audit Framework in Oracle Fusion Middleware provides a set of
standard reports based on your audit records. It also enables you to modify the
standard reports and create your own custom audit reports.

This appendix provides details about events that can be audited in Oracle Application
Development Framework. Use this information to understand the structure of each
event record to develop custom reports.

The following documents provide more information to help you write custom reports:

e The Audit Schema in the Securing Applications with Oracle Platform Security
Services

The following documents provide additional information about how to configure
auditing and view standard reports:

e Configuring and Managing Auditing in the Securing Applications with Oracle
Platform Security Services

Attributes of ADF Audit Events

ORACLE

You can audit ADF events using Oracle ADF. These events use different attributes to
perform various operational tasks.

ADF audit events use the attributes specified in Table C-1:
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Table C-1 Attributes for ADF Audit Events
]

Attribute Name

Description

mds- mo- nane

Metadata object name.

mds- mo- t ype

Metadata object type.

mds- cust - | ayer - nane

Customization layer name.

mds- cust - | ayer-val ue

Customization layer value.

mds- sandbox- nane

Sandbox name.

cust om operation

The operation that triggered this event.

customattributel-nanme

The name of custom attribute 1.

customattributel-
val ue

The value of custom attribute 1.

customattri butel-ol d-
val ue

The old value of custom attribute 1.

customattribut e2-nane

The name of custom attribute 2.

customattribute2-
val ue

The value of custom attribute 2.

customattribute2-ol d-
val ue

The old value of custom attribute 2.

custom attribut e3-nanme

The name of custom attribute 3.

customattri but e3-
val ue

The value of custom attribute 3.

customattri bute3-ol d-
val ue

The old value of custom attribute 3.

custom attri but e4- nane

The name of custom attribute 4.

customattri but e4-
val ue

The value of custom attribute 4.

customat tri but e4- ol d-
val ue

The old value of custom attribute 4.

customattri but e5-nane

The name of custom attribute 5.

customattribut es-
val ue

The value of custom attribute 5.

customattri bute5-ol d-
val ue

The old value of custom attribute 5.

cust om sub- obj ect - nane

User-recognizable name for the sub-object (XML element/
attribute) that changed.

cust om sub- obj ect -t ype

User-friendly type for the sub-object (XML element/attribute)
that changed.

mds- r eposi t or y- nane

MDS repository name.

mds- partition-name

MDS repository partition name.

cust om obj ect - nane

User-friendly object name.
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Table C-1 (Cont.) Attributes for ADF Audit Events

Attribute Name

Description

cust om obj ect -t ype

User-recognizable object type.

Audit Events in Oracle ADF View

You can audit events that occur in Oracle ADF View using Oracle ADF. These events
are used to perform various operational tasks.

Table C-2 lists the audit events for ADF View:

Table C-2

Oracle ADF View Audit Events

Event

Description

Cr eat ePage

Create a new page.

Creat eRegi on

Add a region to a page.

Cr eat eDat aboundConponent

Add a databound component to a page.

Audit Events in Oracle ADF Business Components

You can audit events that occur in Oracle ADF Business Components using Oracle
ADF. These events are used to perform various operational tasks.

ORACLE

Table C-3 lists the audit events for ADF Business Components:

Table C-3 Oracle ADF Business Components Audit Events

Event Type Event Description

View Object AddVi ewLi nkDef | Add a view link definition.

View Object RenoveVi ewLi nkD | Remove a view link definition.
ef

View Object AddAt t ri but eDef | Add an attribute.

Entity Object AddAt t ri but eDef | Add an attribute definition.

Entity Object AddTri gger Add a trigger.

Entity Object AddVal i dat or Add a validator.

Entity Object RemoveTri gger Remove a trigger.

Entity Object RenmoveVal i dat or | Remove a validator.

Application Module

Creat eVi ewhj ec
t

Create a view object.

Application Module

RermoveVi ewQbj ec
t

Remove a view object.

C-3



Audit Events in Oracle ADF Model

You can audit events that occur in Oracle ADF Model using Oracle ADF. These events
are used to perform various operational tasks.

Table C-4 lists the audit events for ADF Model:

Table C-4 Oracle ADF Model Audit Events

Event Type

Event

Description

Page Definition

AddCont r oBi ndi ng

Add a control binding.

Page Definition

Addl t erat or

Add an iterator binding.

Page Definition

AddVari abl e

Add a variable binding.

Page Definition

AddExecut abl e

Add an executable binding.

Page Definition

AddPar anet er

Add a parameter binding.

Page Definition

AddNest edCont ai ner

Add a nested container binding.

Page Definition

RenoveExecut abl e

Remove an executable binding.

Page Definition

Renovel t er at or

Remove an iterator binding.

Page Definition

RenovePar anet er

Remove a parameter binding.

Application AddDat aCont r ol Ref erence | Add data control reference.
Application AddPageDef i ni ti onUsage Add a page definition usage.
Application AddPageMapEnt ry Add a page map entry.
Application RenoveDat aCont r ol Remove data control usage.
Application RenovePageDef i ni ti onUsag | Remove page definition usage.
e
Application RenovePageMapEnt ry Remove a page map entry.
Configuration AddDat aCont r ol Defi ni ti on | Add a data control definition.
Configuration RenoveDat aCont r ol Def i nit | Remove a data control definition.

i on

Audit Events in Oracle ADF Controller

You can audit events that occur in Oracle ADF Controller using Oracle ADF. These
events are used to perform various operational tasks.

ORACLE

Table C-5 lists the audit events for ADF Controller:

Table C-5 Oracle ADF Controller Audit Events

Event

Description

set PageName

Set a page name.

addCont r ol Fl owCase

Add a control flow case.

addActivity

Insert a new activity into a flow.

C-4



Table C-5 (Cont.) Oracle ADF Controller Audit Events

Event

Description

get Mut abl eTaskFl owDefiniti
on

Edit a task flow definition.

addEntry

Add a resource entry.

updat eEntry

Update a resource entry.

del eteEntry

Delete a resource entry.

Audit Events in Jedi

You can audit events that occur in ADF Jedi using Oracle ADF. These events are
usually used for various operational tasks such as editing an attribute, deleting an

ORACLE

operation, etc.

Table C-6 lists the audit events for Jedi:

Table C-6 Jedi Audit Events

Event

Description

AddAttribute

Add an attribute.

AddQper ati on

Add an operation.

AddVal i dat i onRul e

Add a validation rule.

Del et eQperati on

Delete an operation.

EditAttribute

Edit an attribute.

RenmoveAttribute

Remove an attribute.

NewCust onhj ect

Add new custom object.

ChangedProperty

Change a property.

ChangedLabel

Display label change.

ChangedRequi r ed

Required change.

ChangedUpdat eabl e

Updateable change.
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