Oracle® Fusion Middleware

Fusion Developer's Guide for Oracle Application Development
Framework

11gRelease 1 (11.1.1)
B31974-06

April 2010

ORACLE



Oracle Fusion Middleware Fusion Developer's Guide for Oracle Application Development Framework 11g
Release 1 (11.1.1)

B31974-06
Copyright © 2010, Oracle and/or its affiliates. All rights reserved.

Primary Authors: Ralph Gordon (Lead), Walter Egan, Peter Jew, Kathryn Munn, Landon Ott, and Robin
Whitmore

Contributing Author: Odile Sullivan-Tarazi
Contributors: Steve Muench, Lynn Munsinger

This software and related documentation are provided under a license agreement containing restrictions on
use and disclosure and are protected by intellectual property laws. Except as expressly permitted in your
license agreement or allowed by law, you may not use, copy, reproduce, translate, broadcast, modify, license,
transmit, distribute, exhibit, perform, publish, or display any part, in any form, or by any means. Reverse
engineering, disassembly, or decompilation of this software, unless required by law for interoperability, is
prohibited.

The information contained herein is subject to change without notice and is not warranted to be error-free. If
you find any errors, please report them to us in writing.

If this software or related documentation is delivered to the U.S. Government or anyone licensing it on
behalf of the U.S. Government, the following notice is applicable:

U.S. GOVERNMENT RIGHTS Programs, software, databases, and related documentation and technical data
delivered to U.S. Government customers are "commercial computer software" or "commercial technical data"
pursuant to the applicable Federal Acquisition Regulation and agency-specific supplemental regulations. As
such, the use, duplication, disclosure, modification, and adaptation shall be subject to the restrictions and
license terms set forth in the applicable Government contract, and, to the extent applicable by the terms of
the Government contract, the additional rights set forth in FAR 52.227-19, Commercial Computer Software
License (December 2007). Oracle USA, Inc., 500 Oracle Parkway, Redwood City, CA 94065.

This software is developed for general use in a variety of information management applications. It is not
developed or intended for use in any inherently dangerous applications, including applications which may
create a risk of personal injury. If you use this software in dangerous applications, then you shall be
responsible to take all appropriate fail-safe, backup, redundancy, and other measures to ensure the safe use
of this software. Oracle Corporation and its affiliates disclaim any liability for any damages caused by use of
this software in dangerous applications.

Oracle is a registered trademark of Oracle Corporation and/or its affiliates. Other names may be trademarks
of their respective owners.

This software and documentation may provide access to or information on content, products, and services
from third parties. Oracle Corporation and its affiliates are not responsible for and expressly disclaim all
warranties of any kind with respect to third-party content, products, and services. Oracle Corporation and
its affiliates will not be responsible for any loss, costs, or damages incurred due to your access to or use of
third-party content, products, or services.



Contents

PUROIACE ...ttt sttt xIvii
AN Lo = U< J TR xIvii
Documentation Accessibility ... xIvii
Related DOCUITIEIES ......eoveieeiieeeeeeeeeeeeeee ettt ettt et ea e e teeeaaeeateeeaeeeateestesenaseesesenseesseesseeenseeereeennes xlviii
(@F0) 7<) 415 L0 V- ISR xIviii

What's NeW IN ThiS GUIAE ... l
Documentation Changes for Release 11.1.1.3.0......cccouieiiiiiiiiiiiicieci e li

Part| Getting Started with Fusion Web Applications

1 Introduction to Building Fusion Web Applications with Oracle ADF

1.1 Introduction to Oracle ADF..........cccccoviiiiiiiniiiii 1-1
1.2 Oracle ADF ATCRItECTUTE ....c.cooviueuiiiirieciiricteeceeee ettt e 1-2
1.2.1 ADF Business COMPONENLS.........cccciviiiiiiiiiiiiiiiiiiic e 1-3
1.2.2 ADF MOl LAYeT ....oviiiiiiiiitct ettt 1-4
1.2.3 ADF CONETOLLET ...ttt s 1-5
1.2.4 ADF Faces Rich CHeNt.......ccoviiiiiiiiiiiiic e 1-5
1.3 Developing with Oracle ADF ... 1-6
1.3.1 Creating an Application WOrkspace..........ccccccvviviviiinnniniiininniiicccc s 1-7
1.3.2 Modeling with Database Object Definitions...........ccccceeveevrrrrirnnnnirrcccene 1-10
1.3.3 Creating Use Cases ..........ccvrueiiiiiicieiccie s 1-12
1.3.4 Designing Application Control and Navigation Using ADF Task Flows................ 1-13
1.3.5 Identifying Shared RESOUICES ..........cccceueuiiiiiiiiiiiiiiiiiicccccerceee s 1-14
1.3.6 Creating a Data Model to Access Data with ADF Business Components ............... 1-15
1.3.6.1 Creating a Layer of Business Domain Objects for Tables............cccccocvuvvirunnunne. 1-15
1.3.6.2 Building the Business SErvices ..o 1-16
1.3.6.3 Testing and Debugging Business Services with the Business Component Browser ..
1-18

1.3.7 Implementing the User Interface with JSF.........ccccccccciiiiiinniiiiiiicce 1-18
1.3.8 Data Binding with Oracle ADF Model Layer..........ccccccoeiivniiinnniircccerne 1-19



2

1.3.9 Validation and Error Handling............ccoooeioiiiiiiii 1-22

1.3.10 AddIng SECUTILY ....ocvviiiiiiiiiiccc s 1-23
1.3.11 Testing and Debugging the Web Client Application ..........ccccceevvvvivvncenvnnenenes 1-23
1.3.12 Refactoring Application Artifacts.........ccoceeeiiiiiiiiiiiiic 1-24
1.3.13 Deploying a Fusion Web Application ..o 1-24
1.3.14 Integrating a Fusion Web Application ...........cccccceciiciciiiicceiecceccceeeeeeeeenens 1-24
1.4 Working Productively in T@ams...........ccoeueviiiriiiiiiiieiec i 1-25
1.41 Enforcing Standards ... 1-26
1.4.2 Using a Source COntrol SYSEIM ...t neeeees 1-27
1.5 Learning Oracle ADF ..o 1-28
1.6 Generation of Complete Web Tier Using Oracle JHeadstart............cccooeiiiiiiinnnnes 1-28

Introduction to the ADF Sample Application

2.1 Introduction to the Oracle Fusion Order Demo ... 2-1
2.2 Setting Up the Fusion Order Demo Application..........cccccueueucueicucieiccimeicieieeceeceeieeennes 2-1
2.21 How to Download the Application Resources............cccooviuiuiiiiiiiiiiiiiiiccceeeienns 2-2
222 How to Install the Fusion Order Demo Schema ..o 2-2
2.2.3 Overview of the Fusion Order Demo Schema.........c..ccccoooveniviininininiiccc, 2-4
2.2.3.1 Translation Support in the Fusion Order Demo Schema ..........cccccovviviviiiiininennns 2-5
2.23.2 Lookup Tables in the Fusion Order Demo Schema..........c.cccoooiiiiiiiiiiiics 2-6
2.3 Running the Fusion Order Demo Application StoreFront Module ............cccccoeeuiiurnnnnns 2-8
2.4 Running the Fusion Order Demo Standalone Applications..........ccccoeeeeiiiiciiiiniinnnen. 2-10
2.41 How to Run the Standalone Applications...........cccceueiiceieiiiiinicicceec e 2-11
242 Standalone Applications in the DevGuideExamples Application Workspace ....... 2-13
2.4.3 Standalone Applications in the AdvancedExamples Application Workspace ....... 2-15
2.4.4 Standalone Applications in the AdvancedEntityExamples Application Workspace........
2-17
245 Standalone Applications in the AdvancedViewObjectExamples Application
Workspace 2-19

2.5 Taking a Look at the Fusion Order Demo Application..........cccceeeiiviienieiiiieiieeennen, 2-21
2.5.1 ANoNymMouUs BrOWSING .......c.ceiviiiiiiiiiiiiiiiiccc s 2-23
2511 Viewing Product Details...........ccccociiiiiiiiiiiiiiceeccceeceeeeeeeeeeeas 2-25
25.1.2 Browsing the Product Catalog...........ccoourueiiiiiiiiiicicic e, 2-27
2.5.1.3 Searching for ProdUuCtS..........cccciiiiiiiiiiiiicces 2-28
252 The LOZIN ProCeSS ....c.c.cuciiiiiiiiciicicecc e 2-31
2.5.3 The Ordering Process..........cooiiueieiiiicieiiicii e 2-32
254 The Customer Registration Process ...........cccccccevvivivivniiininiiininiiiinccnccccnes 2-37

Part Il Building Your Business Services

3 Getting Started with ADF Business Components

3.1 Introduction to ADF Business COMPONENtSs ...........cccevueiiirieiriiiiiiinininiiinnissssesessneseenns 3-1
3.1.1 ADF Business Components Features.............ccccoviiiiniiiinniiiiicnns 3-2
3.1.2 ADF Business Components Core Objects ...........ccoviiiiiiiiiininiiiiiiceeeeeens 3-3
3.2 Comparison to Familiar 4GL TOOIS .........cccoiiiiiiiiiiiiicccicciccece e 3-3
3.2.1 Familiar Concepts for Oracle Forms Developers..........ccccccccceiiiiciiiceeeicieeene 3-3
3.2.1.1 Similarities Between the Application Module and a "Headless" Form Module. 3-4



3.2.1.2 Similarities Between the Entity Object and a Forms Record Manager................. 3-5

3.2.1.3 Similarities Between the View Object and a Data Block.........ccccovoiiiiiii 3-5
3.2.2 Familiar Concepts for PeopleTools Developers..........c.cccocecueucieucccicieiccieicnicicneeiennns 3-5
3.2.2.1 Similarities Between the Application Module and a "Headless" Component..... 3-5
3.22.2 Similarities Between the Entity Object and a Record Definition.............ccc.c.c...... 3-6
3.2.2.3 Similarities Between the View Object and a Row Set........ccccocouvvvvvnnnnnncnncnence. 3-6
3.2.3 Familiar Concepts for Siebel Tools Developers............cccoovnivininininninnnininniine, 3-6
3.2.3.1 Similarities Between the entity Object and a Table Object...........cccceveiiiiiinincie. 3-6
3.2.3.2 Similarities Between the View Object and a Business Component....................... 3-7
3.2.3.3 Similarities Between the Application Module and a Business Object................... 3-7
3.24 Familiar Functionality for ADO.NET Developers.........ccccccoiriiiniiinnieiiiiccieecce, 3-7
3.2.41 Similarities Between the Application Module and a Data Set..........cccccccueueureenne 3-7
3.24.2 Similarities Between the Entity Object and a Data Adapter ...........cccccoevvvvvnnnne. 3-7
3.2.4.3 Similarities Between the View Object and a Data Table.............cccooeniiiniie, 3-8
3.3 Overview of Design Time Facilities .........cocovviririrriniiinnce e 3-8
3.3.1 Choosing a Connection, SQL Flavor, and Type Map........ccccooooeeieiiiiieiiiiicne, 3-8
3.3.2 Creating New Components Using Wizards ..........ccccooiiiiiiiiiieccc 3-9
3.3.3 Creating New Components Using the Context Menu .........c.cccccccucucucccccniccnnnnnne 3-9
3.3.4 Editing Components Using the Component Overview Editor..........cccccooeeieinnne. 3-10
3.3.5 Visualizing, Creating, and Editing Components Using UML Diagrams................. 3-10
3.3.6 Testing Application Modules Using the Business Component Browser ................. 3-10
3.3.7 Refactoring COMPONENtS .........cccuiviiiieiieieici e 3-11
3.4 Overview of the UI-Aware Data Model ...........cccccccoviiiniiiiiiiiic 3-11
3.4.1 A More Generic Business Service SOIUtioN .........cccoovvviieiviiniiniices 3-11
3.4.2 Typical Scenarios for a Ul-Aware Data Model............ccooeioiiiiiiiiiiice 3-12
3.4.3 UI-Aware Data Model Support for Custom Code..........coooreiiiiiiiiiiiiiice 3-12
3.5 Overview of the Implementation Architecture ...........ccococovueivrninnnnnirreceene 3-13
3.5.1 Standard Java and XML ........cccoiriiirininieeeeteeeeee ettt ettt 3-13
3.5.2 Application Server or Database Independence............cccccccevuviiiiiiiiniiiiiniiiniinn, 3-13
3.5.3 Java EE Design Pattern SUpport ... 3-14
3.5.4 Source Code Organization ..o 3-14
3.5.5 Package Naming CONVENtionsS...........cccciuiuiiiiiiiiiiiiiiiiiiicicieeieceeeeseeneenees 3-15
3.5.6 Metadata with Optional Custom Java Code........ccccovuvuiirirrnrininirnncirrrceenes 3-16
3.5.6.1 Example of an XML-Only Component...........c.cccveueieienieiniiecneeeeeeeenens 3-17
3.5.6.2 Example of a Component with Custom Java Class.........ccccccceuvieiiiiiviinvinicninnne. 3-17
3.5.7 Basic Data TYPeS.....ccoeiiriiiiiiiiiic s 3-18
3.5.8 Generic Versus Strongly-Typed APIs.........ccooouoiiiiiiiiiiccc e 3-19
3.5.9 Custom Interface Support for Client-Accessible Components.............cccccceuvuvurunnnne 3-20
3.5.91 Framework Client Interfaces for Components...........c.ccccceueueueeeerceucnececcnnenes 3-20
3.56.9.2 Custom Client Interfaces for Components ............cccccevvvieiinninnnnnnnn 3-20
3.6 Overview Of GIOOVY SUPPOTt......ccciuiuiiiiiiiiiiiiiiiiiciciieiii s 3-21
3.6.1 Referencing Business Components Objects in Groovy Expressions..............c.c........ 3-22
3.6.2 Referencing Custom Business Components Methods and Attributes in Groovy
Expressions 3-23

3.6.2.1 Referencing Members of the Same Business Component ...........c.ccccevuvirencnne. 3-23
3.6.2.2 Referencing Members of Other Business Components ..........cccccovuvevevererenencncnee 3-24
3.6.3 Manipulating Business Component Attribute Values in Groovy Expressions....... 3-24



4 Creating a Business Domain Layer Using Entity Objects

4.1 Introduction to Entity ObjJects..........ooooiriiiiiiiii e 4-1
4.2 Creating Entity Objects and ASSOCIAtiONS .........c.covuveveriririreririirrecercr e 4-2
4.21 How to Create Multiple Entity Objects and Associations from Existing Tables........ 4-2
4.2.2 How to Create Single Entity Objects Using the Create Entity Wizard ........................ 4-4
4.2.3 What Happens When You Create Entity Objects and Associations from Existing Tables
4-5
4.2.3.1 What Happens When Tables Have Foreign Key Relationships ...........ccccccceuevnin. 4-5
4.23.2 What Happens When a Table Has No Primary Key ...........cccoooviiiin, 4-6
4.2.4 What Happens When You Create an Entity Object for a Synonym or View.............. 4-6
4.2.5 How to Edit an Existing Entity Object or Association ...........c.ccceoeeieiiiiriciiiiciennne. 4-6
4.2.6 How to Create Database Tables from Entity Objects ..........c.coooeieieiiiiiiiiiie, 4-7
4.2.7 How to Synchronize an Entity with Changes to Its Database Table................c........... 4-7
4271 Removing an Attribute Associated with a Dropped Column..........cccccevueiennnnnns 4-7
4.2.7.2 Addressing a Data Type Change in the Underlying Table............cccccooiriinie. 4-8
4.2.8 How to Store Data Pertaining to a Specific Point in Time........cccccocovvvinnnninnnenc. 4-8
4.2.9 What Happens When You Create Effective Dated Entity Objects ..........ccccceevuviiininnes 4-9
4.2.10 What You May Need to Know About Creating Entities from Tables....................... 4-10
4.3 Creating and Configuring ASSOCIAtIONS ........cccccueuiuiuciiiiiiiiicccccccceeee s 4-10
4.3.1 How to Create an ASSOCIAtION .........ccceuiuiuiuiiiiiiiiiiiiciic s 4-10
4.3.2 What Happens When You Create an Association ............cceoeiceieiniicieiciccnciee 4-12
4.3.3 How to Change Entity Association Accessor Names.........ccccccecueueuvueeeieucecrenececnnnennes 4-13
4.3.4 How to Rename and Move Associations to a Different Package ..........c.cccooeuennne. 4-13
4.3.5 What You May Need to Know About Using a Custom View Object in an Association...
4-14
4.3.6 What You May Need to Know About Composition Associations..........cccccceeeueeee 4-14
4.4 Creating an Entity Diagram for Your Business Layer ..........c.ccccocoeveiviniiininiciicsinicinns 4-15
4.41 How to Create an Entity Diagram..........ccccooeiiiiiiiiii 4-16
4.4.2 What Happens When You Create an Entity Diagram ... 4-17
4.4.3 What You May Need to Know About the XML Component Descriptors .............. 4-18
4.4.4 What You May Need to Know About Changing the Names of Components......... 4-18
4.5 Defining PrOPerty Sets .......c.cccciiiiiiiiiiiiccciccceeee s 4-18
4.5.1 How to Define a Property Set ... 4-19
452 How to Apply @ Property Set ... 4-19
4.6 Defining Attribute Control Hints for Entity Objects .........cccccccveeiiiennnvnnriiirrcene 4-20
4.6.1 How to Add Attribute Control HINts ........ccccoiiiiiiiiiiiiccc 4-20
4.6.2 What Happens When You Add Attribute Control Hints..........cccccccoceiiiiiiinnn 4-21
4.6.3 How to Define Formatters and Masks.........cccccoviiiiniiiiiiiiiccccces 4-21
4.7 Working with Resource Bundles ... 4-23
4.71 How to Set Message Bundle Options ..........ccccceeveiieinieinicninicceeccc e 4-24
4.7.2 How to Use Multiple Resource Bundles ............ccccccoeiiiiiiiiinininnnnirrncnreeecenes 4-25
4.7.3 How to Internationalize the Date Format ...........cccccovviiiiiiniiii 4-25
4.8 Defining Business LOgic GIOUPS ........cccccoeuiiiiiiiiiiiiiiiiiiiicicicicccesce s 4-26
4.8.1 How to Create a Business Logic GIoup.......ccccccvviiiiinininiiiiiicicccc 4-26
4.8.2 How to Create a Business Logic Unit .........ccooooeiiiiiiii e 4-27
4.8.3 How to Add Logic to a Business Logic Unit..........ccccceeuviiiiiiiiiciiicceee 4-28
4.8.4 How to Override Attributes in a Business Logic Unit .......c.ccccccccciiiiccinccnnne 4-28

vi



4.8.5 What Happens When You Create a Business Logic GIoup ........cccccoovviiiinnnnnen. 4-28
4.8.6 What Happens at Runtime: Invoking a Business Logic Group .........c.ccccoceueveinnnee. 4-29
4.9 Configuring Runtime Behavior Declaratively ...........cccccocovviiiniinnniciirrccceenes 4-30
4.91 How to Configure Declarative Runtime Behavior...........c.cccoeeiiiiiiiniiiii 4-30
4.9.2 What Happens When You Configure Declarative Runtime Behavior ..................... 4-31
4.10  Setting Attribute Properties. ... 4-31
4.101 How to Set Database and Java Data Types for an Entity Object Attribute.............. 4-31
4.10.2 How to Indicate Data Type Length, Precision, and Scale...........cccccccovuvviniinnnnnnn. 4-33
4.10.3 How to Control the Updatability of an Attribute ... 4-33
4104 How to Make an Attribute Mandatory.........ccccooiiiiiiiiiciiicccc, 4-33
4.10.5 How to Define the Primary Key for the Entity........cccoooiiiiiiiii 4-33
4.10.6 How to Define a Static Default Value...........cccooooviviiiniiiniice, 4-34
4.10.7 How to Define a Default Value Using a Groovy EXpression............ccocceueiiurueininne. 4-34
4.10.8 What Happens When You Create a Default Value Using a Groovy expression..... 4-34
4.10.9 How to Synchronize with Trigger-Assigned Values...........cccccovvvvvvrnnvnvnnnenes 4-35
4.10.10 How to Get Trigger-Assigned Primary Key Values from a Database Sequence..... 4-35
4.10.11 How to Protect Against Losing Simultaneously Updated Data............ccccocceuenenne. 4-36
4.10.12 How to Track Created and Modified Dates Using the History Column.................. 4-37
4.10.13 How to Configure Composition Behavior ... 4-37
4.10.13.1 Orphan-Row Protection for New Composed Entities ...........ccccccceviiniiiinnnnnn. 4-38
4.10.13.2 Ordering of Changes Saved to the Database...........ccccccevurvnviinnnnnrnes 4-38
4.10.13.3 Cascade Update of Composed Details from Refresh-On-Insert Primary Keys 4-38
4.10.13.4 Cascade Delete SUPPOTLt.......cccooiiiiiiiiiiiiiiiiiiiiic s 4-38
4.10.13.5 Cascade Update of Foreign Key Attributes When Primary Key Changes........ 4-39
4.10.13.6 Locking of Composite Parent Entities............ccceveiiiiniiiiiiiiiiicn, 4-39
4.10.13.7 Updating of Composing Parent History Attributes..........cccccocevviiinninnnnnn 4-39
4.10.14 How to Set the Discriminator Attribute for Entity Object Inheritance Hierarchies 4-39
4.10.15 How to Define Alternate Key Values ..o 4-39
4.10.16 What Happens When You Define Alternate Key Values ..........ccccccevvvvviiinnnnn 4-40
4.10.17 What You May Need to Know About Alternate Key Values.........ccccccccceueuninnnnne 4-40
4.11  Creating Business EVENts.........c.cccooviiiiiiiiiiiii s 4-40
4.11.1 Introducing Event Definitions ...........cccccociiiiiiiiiiiiiicccceccccecs 4-40
4.11.2 Introducing Event POINts..........ccccceiiiiiiiiiiicccceccceceeee s 4-41
4.11.3 What You May Need to Know About Event Points........c.ccccooeriiiiiiiniiicce 4-41
4114 How to Create a Business EVent..........cccocccviviniiniiniiniinicicccccecceene 4-41
4115 What Happens When You Create a Business Event...........ccccccccocciiiiininicnnene. 4-42
4.11.6 What You May Need to Know About Payload Size..........ccoooeiiniiiiiiniiniiinennnn, 4-43
4.11.7 How to Publish a Business EVent..........cccccccviciininniciiinniccireeceneeeeeee e 4-44
4.11.8 How to Subscribe to Business Events............c.ccooveeiiieeeececeeeee 4-44
4.12  Working Programmatically with Entity Objects and Associations............c.cccccevvevrvennne. 4-45
4.12.1 How to Find an Entity Object by Primary Key .........ccccccceiiiiiiiniiiiciicicnne 4-46
4122 How to Access an Associated Entity Using the Accessor Attribute ..............c......... 4-46
4.12.3 How to Update or Remove an Existing Entity ROW ........ocoovoiiiiiiii 4-47
4124 How to Create a New Entity ROW ......ccccooiiiiiiiiiiiiicccc 4-48
4125 Assigning the Primary Key Value Using an Oracle Sequence............cccccceeuvuvueunnnnne. 4-50
4.13  Generating Custom Java Classes for an Entity Object...........ccccocovvviiiiiniiiiiinn 4-51
4.13.1 How to Generate Custom Classes...........cccueuiiuiiiiiiiiiiiiiiiiiiieccceeeeeeeeeenes 4-51

vii



4.13.2
4.13.3
4.13.4
4.13.5
4.13.5.1
4.13.5.2
4.13.5.3
4.13.5.4
4.13.6
414
4141
4.14.2
4.14.3
414.4
4145

What Happens When You Generate Custom Classes...........ccccooeueveiircieiiiicicieenne. 4-51
What Happens When You Generate Entity Attribute Accessors..........ccccevuvvennnnne. 4-52
How to Navigate to Custom Java Files.........cccccccoiiiiiiiiniiccnrncnrecenes 4-52
What You May Need to Know About Custom Java Classes........cccocovrririririnennnn 4-53
About the Framework Base Classes for an Entity Object .........cccccoooeiennnnan. 4-53
You Can Safely Add Code to the Custom Component File...........cccccccceuennene 4-53
Configuring Default Java Generation Preferences ...........cccccocvviiiiniinnnnnn, 4-54
Attribute Indexes and InvokeAccessor Generated Code ...........ccoorueiiiicnnnnne. 4-54
Programmatic Example for Comparison Using Custom Entity Classes................... 4-55
Adding Transient and Calculated Attributes to an Entity Object ..., 4-58
How to Add a Transient Attribute ..o, 4-58
What Happens When You Add a Transient Attribute..........ccccoooeviiiiiiiiiinnnn 4-59
How to Base a Transient Attribute On a Groovy Expression ..........cccccoeeueviiinnnnen 4-59
What Happens When You Base a Transient Attribute on Groovy Expression....... 4-61
How to Add Java Code in the Entity Class to Perform Calculation ......................... 4-61

5 Defining SQL Queries Using View Objects

viii

5.1
5.1.1
5.1.2
5.2
5.2.1
5.2.1.1
5.2.1.2
5.2.2
5.2.3
5.2.4
5.2.5
5.2.5.1
5.2.5.2
5.2.5.3
5254
5.2.5.5
5.2.6
5.3
5.3.1
5.3.2
5.3.3
5.3.4
5.3.5
5.4
5.4.1
5.4.2
5.4.3
5.4.4
5.4.5

Introduction to VIEW ODJECtS ......c.cccuiuiiiiiiiiiiiiieicccicieieeeee e 5-1
Overview of View Object CONCEPLS .......ccceviviviviiiiiiiiiiiiciciiicicces 5-2
Runtime Features Unique to Entity-Based View Objects ........ccccocooreiiiicciiiincnne. 5-3

Populating View Object Rows from a Single Database Table.........c.cccccccoevrrnnnnnenencnce. 5-4
How to Create an Entity-Based View Object.........c.cccooviiiiiiiiiiic 5-5

Creating an Entity-Based View Object from a Single Table..........c.ccc.cccooreinne. 5-5
Creating a View Object with All the Attributes of an Entity Object...................... 5-8
What Happens When You Create an Entity-Based View Object...........ccocovvrivinnnnnn. 5-9
How to Create an Expert Mode, Read-Only View Object .........ccccoorviiiiiiiiiiinnn 5-10
What Happens When You Create a Read-Only View Object .........ccccoovvicuiiccnnee 5-12
How to Edit @ View ODbjeCt.......ccceiiiiiiiiiiiiiiiicicicccc s 5-13
Overriding the Inherit Properties from Underlying Entity Object Attributes. 5-13
Controlling the Length, Precision, and Scale of View Object Attributes .......... 5-14
Converting a Read-Only View Object to Allow Attribute Updates .................. 5-15
Customizing View Object Attribute Display in the Overview Editor............... 5-16
Modifying the Order of Attributes in the View Object Source File ................... 5-17
How to Show View Objects in a Business Components Diagram...........c.cccccocevenene 5-18

Populating View Object Rows with Static Data ..........cccccevviiiiviniiiinniiiiiicne 5-18
How to Create Static View Objects with Data You Enter ..........cccccccceevvnvnnnnnene. 5-19
How to Create Static View Objects with Data You Import .........ccccceeivniniinnn 5-20
What Happens When You Create a Static List View Object ........ccccccceuviviviriiinne 5-21
Editing Static List VIEW ODJeCts.......ccoceuiuiuiiiiiiiiiiciiecceicceceeeeeeeeeeeeeeee s 5-22
What You May Need to Know About Static List View Objects.........c.ccccovrurrennnne. 5-23

Limiting View Object Rows Using Effective Date Ranges..........c.c.cccooeeinivirnininicnnnnnnes 5-23
How to Create an Date-Effective View Object ........c.ccccccuvviviiinvninrrnreecenes 5-23
How to Create New View Rows Using Date-Effective View Objects...................... 5-24
How to Update Date-Effective View ROWS .......cccccccviiiiiviviniiiiiiiiincn 5-24
How to Delete Date-Effective View ROWS .......ccccooviviiiiiiiiniiciicccccces 5-25
What Happens When You Create a Date-Effective View Object ........cccccovvvvvinnne. 5-25



5.4.6 What You May Need to Know About Date-Effective View Objects and View LInks.......

5-27
55 Working with Multiple Tables in Join Query Results .............cccoeiiiriiiiiiiic 5-27
5.5.1 How to Create Joins for Entity-Based View Objects.........cccccccoeucuiiiiciicinccnennnnes 5-27
5.5.2 How to Select Additional Attributes from Reference Entity Usages........................ 5-31
5.5.3 How to Remove Unnecessary Key Attributes from Reference Entity Usages ........ 5-32
55.4 How to Hide the Primary Key Attributes from Reference Entity Usages................ 5-32
5.5.5 How to Modify a Default Join Clause to Be an Outer Join When Appropriate ...... 5-32
5.5.6 What Happens When You Reference Entities in a View Object.........cccccoeernennnnc. 5-34
55.7 How to Create Joins for Read-Only View ODbjects ........cccccoeveueriivvvincnnncnrerencnes 5-35
5.5.8 How t0 Test the JOIN VIEW ....ccoiiiiiiiiiiiiieieetetete ettt 5-36
5.5.9 How to Use the Query Builder with Read-Only View Objects........ccccccooeriieiinnnn. 5-36
5.5.10 What You May Need to Know About Join View Objects.........cccccccoeueueuieiciririccenenenes 5-37
5.6 Working with Multiple Tables in a Master-Detail Hierarchy ..........c.cccooooeviiiiiinnnnn 5-37
5.6.1 How to Create a Master-Detail Hierarchy for Read-Only View Objects.................. 5-38
5.6.2 How to Create a Master-Detail Hierarchy for Entity-Based View Objects.............. 5-40
5.6.3 What Happens When You Create Master-Detail Hierarchies Using View Links... 5-41
5.6.4 How to Enable Active Master-Detail Coordination in the Data Model ................... 5-42
5.6.5 How to Test Master-Detail Coordination.............ccocoevvviiniiiniinciinccnen, 5-44
5.6.6 How to Access the Detail Collection Using the View Link Accessor ....................... 5-44
5.6.6.1 Accessing Attributes of Row by Name ..., 5-44
5.6.6.2 Programmatically Accessing a Detail Collection Using the View Link Accessor.......
5-45
5.7 Working with a Single Table in a Recursive Master-Detail Hierarchy ...............c.c......... 5-45
5.7.1 How to Create a Recursive Master-Detail Hierarchy for an Entity-Based View Object ...
5-46
5.7.2 What Happens When You Create a Recursive Master-Detail Hierarchy................. 5-50
5.8 Working with View Objects in Declarative SQL Mode...........ccooorueiiiiniriiiiiciiee 5-51
5.8.1 How to Create SQL-Independent View Objects with Declarative SQL Mode......... 5-52
5.8.2 How to Filter Declarative SQL-Based View Objects When Table Joins Apply ....... 5-55
5.8.3 How to Filter Master-Detail Related View Objects with Declarative SQL Mode ... 5-56
5.8.4 How to Force Attribute Queries for Declarative SQL Mode View Objects.............. 5-57
5.8.5 What Happens When You Create a View Object in Declarative SQL Mode........... 5-59
5.8.6 What Happens at Runtime: When a Declarative SQL Mode Query is Generated.. 5-60
5.8.7 What You May Need to Know About Overriding Declarative SQL Mode Defaults ........
5-60
5.8.8 What You May Need to Know About Working Programmatically with Declarative
SQL Mode View Objects 5-61
5.9 Working with View Objects in Expert Mode..........ccccooviiiiiiiiicne, 5-62
5.9.1 How to Customize SQL Statements in Expert Mode ..........cccccooveivcriniciinnen, 5-62
5.9.2 How to Name Attributes in Expert Mode..........cccccccciiiiiiiiiiiiiccccccceeees 5-62
5.9.3 What Happens When You Enable Expert Mode...........ccooiiiiiiiiiiiiiicinnen, 5-63
5.9.4 What You May Need to Know About Expert Mode ........cccooviiiniininiiiine, 5-63
5.9.4.1 Expert Mode Provides Limited Attribute Mapping Assistance..........c.cccc........ 5-63
5942 Expert Mode Drops Custom Edits..........cccceviiiiiniiiiiic 5-64
5943 Expert Mode Ignores Changes to SQL EXpressions...........cccccceeuevcieicieiricncicnnenes 5-64
5.9.4.4 Expert Mode Returns Error for SQL Calculations that Change Entity Attributes......
5-65



5.94.5 Expert Mode Retains Formatting of SQL Statement ............cccccocovniiininnnnnnn 5-66

5.9.4.6 Expert Mode Wraps Queries as Inline Views.........c.c.ccoooiiiiiiiicicceee, 5-66
5.9.4.7 Limitation of Inline View Wrapping at Runtime...........cccccccccoeveeiiiinncnnennn 5-67
5.94.8 Expert Mode Changes May Affect Dependent Objects ..........ccccccevvvviiiiiniinnnnnn 5-67
5.10  Working with Bind Variables...........cccccoiiiiiiiii 5-68
5.10.1 How to Add Bind Variables to a View Object Definition..........c.cccccoeccecccccnnnee. 5-68
5.10.2 How to Reference the Current User in a Named Bind Variable Using Groovy...... 5-70
5.10.3 What Happens When You Add Named Bind Variables............cccccooviiininnnnnn 5-71
5.10.4 How to Test Named Bind Variables ..........ccccooveiiiiniiiiiiicenes 5-71
5.10.5 How to Add a WHERE Clause with Named Bind Variables at Runtime................. 5-72
5.10.6 How to Set Existing Bind Variable Values at Runtime............cccccccevvviinnininnnn 5-74
5.10.7 What Happens at Runtime: When a Read-Only View Object WHERE Clause is Set .......
5-75
5.10.8 What You May Need to Know About Named Bind Variables............c...cccoccccoio. 5-76
5.10.8.1 An Error Related to Clearing Bind Variables..........ccccoooiii, 5-76
5.10.8.2 A Helper Method to Remove Named Bind Variables...........cccccccceciinicinnnnn 5-77
5.10.8.3 Errors Related to Naming Bind Variables............cccoooiiiiiii 5-78
5.10.8.4 Default Value of NULL for Bind Variables..........ccccccoovnniiiiiniiiiiiin 5-78
5.11  Working with Named View Criteria.........cccoooiiiiiiiiniiiiiiiiciicccccccceeeeenenas 5-79
5.11.1 How to Create Named View Criteria Declaratively ... 5-79
5.11.2 What Happens When You Create a Named View Criteria.......ccccocooeoriiiiiineinnc. 5-84
5.11.3 What You May Need to Know About Bind Variable Options..........ccccccccceueucucunnnene. 5-86
5114 What You May Need to Know About Nested Expressions.........c.cccoeeeueiiiieieinnnnne. 5-86
5.115 How to Set User Interface Hints on View Criteria.........cccccovvvviiiiinnnnnnninn 5-87
5.11.6 How to Test View Criteria Using the Business Component Browser....................... 5-90
5.11.7 How to Create View Criteria Programmatically...........coooooiiiiiiiii 5-91
5.11.8 What Happens at Runtime: When the View Criteria Is Applied to a View Object 5-92
5.11.9 What You May Need to Know About the View Criteria API.........cccccccccevirivnnnnne. 5-93
5.11.9.1 Referencing Attribute Names in View Criteria........ccccooeeueiiiineiiiiiicne, 5-93
5.11.9.2 Referencing Bind Variables in View Criteria.........ccccooooiiieiiiiieieiiiie, 5-93
5.11.9.3 Altering Compound Search Conditions Using Multiple View Criteria............ 5-94
5.11.94 Searching for a Row Whose Attribute Value Is NULL Value...........cccccceueuene. 5-95
5.11.95 Searching for Rows Whose Attribute Value Matches a Value in a List............. 5-95
5.11.9.6 Searching Case-INSENSItIVELY ........ccoceuiuiiiiiiiiiiiiccccccece s 5-95
5.11.9.7 Clearing View Criteria in Effect ... 5-95
5.11.10 What You May Need to Know About Query-by-Example Criteria...........cccccooeec... 5-95
5.12  Working with List of Values (LOV) in View Object Attributes .........ccccoeoiiiiiiiicnns 5-96
5.12.1 How to Define a Single LOV-Enabled View Object Attribute.........c.c.ccoocoeviieiin 5-98
5.12.2 How to Define Cascading Lists for LOV-Enabled View Object Attributes ............. 5-99
5.12.2.1 Creating a Data Source View Object to Control the Cascading List................ 5-100
5.12.2.2 Creating a View Accessor to Filter the Cascading List ..........cccooorieiiiirienane, 5-101
5.12.3 How to Specify Multiple LOVs for an LOV-Enabled View Object Attribute........ 5-102
5.12.4 How to Set User Interface Hints on a View Object LOV-Enabled Attribute ......... 5-104
5.12.5 How to Handle Date Conversion for List Type Ul Components............ccccceevuuee 5-108
5.12.6 How to Automatically Refresh the View Object of the View Accessor.................. 5-109
5.12.7 How to Test LOV-Enabled Attributes Using the Business Component Browser. 5-110
5.12.8 What Happens When You Define an LOV for a View Object Attribute................. 5-111

5.12.9 What Happens at Runtime: When an LOV Queries the List Data Source.............. 5-113



5.12.10 What You May Need to Know About Lists........cccccceiiiiiiiiiiiii, 5-113
5.12.10.1 Inheritance of AttributeDef Properties from Parent View Object Attributes. 5-114
5.12.10.2 Using Validators to Validate Attribute Values ..o 5-114
5.13  Defining Attribute Control Hints for View Objects.........ccccoooeiiiriiiiiiiiiiice 5-114
5.13.1 How to Add Attribute Control HINts ..o 5-114
5.13.2 What Happens When You Add Attribute Control Hints..........ccccooviiiciiincnne. 5-115
5.13.3 What You May Need to Know About Resource Bundles...........cccocooviriiinnnen. 5-116
5.14  Adding Calculated and Transient Attributes to a View Object..........ccccoooerriinini 5-116
5.14 1 How to Add a SQL-Calculated Attribute.........cocoeeevveeriecrierieieereceeee e 5-116
5.14.2 What Happens When You Add a SQL-Calculated Attribute ..........ccocovrrinnnen. 5-117
5.14.3 How to Add a Transient Attribute........cccocoiiiiniiin 5-118
5.14.4 How to Add a Validation Rule to a Transient Attribute.........cccocoovvvvinniinnnnn. 5-120
5.14.5 What Happens When You Add a Transient Attribute........ccooovviiiiininnnnnnn 5-121
5.14.6 Adding Java Code in the View Row Class to Perform Calculation ........................ 5-121
5.14.7 What You May Need to Know About Transient Attributes............cccccococviincnnee 5-122

6 Working with View Object Query Results

6.1

6.2
6.2.1
6.2.2
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.5.1
6.3.5.2
6.3.5.3
6.3.5.4
6.3.5.5
6.3.5.6
6.3.5.7
6.3.6
6.3.7
6.3.8
6.3.9
6.3.9.1
6.3.9.2
6.3.9.3
6.3.9.4
6.3.9.5
6.3.10

6.4

Introduction to View Object Runtime Behavior...........cccccociciiiiiiiiiiiiiceeccceeeens 6-1
Creating an Application Module to Test View Instances ..........c.ccccoevvnivninnnnninnnn. 6-1
How to Create the Application Module with Individual View Object Instances...... 6-2
How to Create the Application Module with Master-Detail View Object Instances. 6-2

Testing View Object Instances Using the Business Component Browser ...............cccc.c..... 6-5
How to Run the Business Component Browser ............ccooooirrieiiiicieicicccccec 6-5
How to Test Entity-Based View Objects Interactively ..........cccocoevccecciccccinccnenns 6-7
How to Update the Business Component Browser to Display Project Changes ....... 6-8
What Happens When You Use the Business Component Browser .............c.cccoo....... 6-9
How to Simulate End-User Interaction in the Business Component Browser ........ 6-10

Testing Master-Detail Coordination ..........c.ccceeeieieieioiicicinicccecc, 6-11
Testing UL Control HInts ..........coooreiiiiiiic 6-11
Testing Business Domain Layer Validation..........cccccccccoeeiiiiiiiiicincicnne. 6-12
Testing Alternate Language Message Bundles and Control Hints.................... 6-12
Testing View Objects That Reference Entity Usages.......c.cocoovreiniviciiininccnnnnn, 6-12
Testing Row Creation and Default Value Generation ...........ccccccceevvevivirerennene. 6-13
Testing That New Detail Rows Have Correct Foreign Keys..........ccccoooveueneee. 6-13
How to Test Multiuser Scenarios in the Business Component Browser .................. 6-13
How to Customize Configuration Options Before Running the Browser................ 6-13
How to Enable ADF Business Components Debug Diagnostics...........cccceueviunenee 6-14
What Happens at Runtime: When View Objects and Entity Objects Cooperate.... 6-15
What Happens When a View Object Executes Its Query ..........ccoceicnicnnee. 6-15
What Happens When a View Row Attribute Is Modified ........c.ccccccoviniiinnnns 6-17
What Happens When a Foreign Key Attribute is Changed.........c...cccooeueeenien. 6-18
What Happens When a Transaction is Committed..........ccccoocociiicciccccnnne. 6-19
What Happens When a View Object Requeries Data ..........cccoovviiiriieicnnnennnn 6-20

What You May Need to Know About Optimizing View Object Runtime Performance ..
6-21
Testing View Object Instances Programmatically..........c.cccoeeeeiciiiiiiiiiciicccnee 6-23

xi



6.4.1 ViewObject Interface Methods for Working with the View Object’s Default RowSet......

6-24
6.4.1.1 The Role of the Key Object in a View Row or Entity Row .......ccccoovoiieni. 6-24
6.4.1.2 The Role of the Entity Cache in the Transaction...........cccccoevvevverrnnnrcrencnccnne 6-25
6.4.2 How to Create a Command-Line Java Test Client.........cccccceceeencninininenenenicncnen, 6-27
6.4.2.1 Generating a Test Client with Skeleton Code...........cccooovriiiiiiiiiiiiii, 6-27
6.4.2.2 Modifying the Skeleton Code to Create the Test Client .........c.cccccccceuccucnenennne 6-27
6.4.3 What Happens When You Run a Test Client Program...........ccoooveniiinniiirinennnan, 6-29
6.4.4 What You May Need to Know About Running a Test Client..........ccccccoeereiiinnne. 6-30
6.4.5 How to Count the Number of Rows in @ ROW Set........cccooovviiiiiinniiiciinen, 6-30
6.4.6 How to Access a Detail Collection Using the View Link Accessor...........cccceueee. 6-30
6.4.7 How to Iterate Over a Master-Detail-Detail Hierarchy..........ccccooooriiiiiinnnn. 6-32
6.4.8 How to Find a Row and Update a Foreign Key Value..........cccccccociiiiiiinncnnn. 6-34
6.4.9 How to Create a New Row for a View Object Instance ..........ccccovereiinncniinnennnnn. 6-36
6.4.10 How to Retrieve the Row Key Identifying a ROW .......cccoooiiiiiiiii 6-37

7 Defining Validation and Business Rules Declaratively

Xii

71 Introduction to Declarative Validation............cccooiiiiiiiiiiiiiiicccns 7-1
711 When to Use Business-Layer Validation or Model-Layer Validation..............c.c.c....... 7-2
7.2 Understanding the Validation Cycle..........cooouoiiiiiiiiiii e 7-2
7.21 Types of Entity Object Validation Rules.............ccoooioiiiiiniiiiicc 7-2
7.2.1.1 Attribute-Level Validation Rules ..........ccccooieiiiiiiiiiiiiiicccnes 7-3
7.21.2 Entity-Level Validation Rules...........ccooooiiiiiii 7-3
7.2.2 Understanding Commit Processing and Validation ..., 7-3
7.2.3 Understanding the Impact of Composition on Validation Order ............ccccccccueueueneee 7-4
7.2.4 Avoiding Infinite Validation Cycles ..........ccooooviiiiiiiii e, 7-4
7.2.5 What Happens When Validations Fail ..........c.cccooiiie, 7-4
7.2.6 Understanding Entity Objects ROW States ... 7-5
7.2.7 Understanding Bundled Exception Mode ..........ccooeueiiiiniiiiiiice, 7-6
7.3 Adding Validation Rules to Entity Objects and Attributes ............cccoooeiiiiiiii 7-6
7.3.1 How to Add a Validation Rule to an Entity or Attribute ........cccocoevvvininninnne. 7-6
7.3.2 How to View and Edit a Validation Rule On an Entity or Attribute.......................... 7-7
7.3.3 What Happens When You Add a Validation Rule..........ccccoooooiiiiinie, 7-7
7.3.4 What You May Need to Know About Entity and Attribute Validation Rules........... 7-8
7.4 Using the Built-in Declarative Validation Rules ............coooiiiiiie 7-9
7.41 How to Ensure That Key Values Are Unique..........ccccccciiiiiiiiiiiiiiniiiiiicecicicene 7-9
7.4.2 What Happens When You Use a Unique Key Validator-...........c.cccccccccciiiiicnnnne. 7-10
7.4.3 How to Validate Based on a CompariSOn ..........cceeiiurieiniiinieieieiiceeeeeeeeeeennes 7-10
7.4.4 What Happens When You Validate Based on a Comparison...........cccccevevcererennnen. 7-12
7.4.5 How to Validate Using a List of Values .......c.cccccceeuiuiiriiiiiiniiicicccccceeceeeenes 7-12
7.4.6 What Happens When You Validate Using a List of Values.........c..cccocovviviiniininann. 7-14
7.4.7 What You May Need to Know About the List Validator ...........ccccccccceivininnnnn 7-14
7.4.8 How to Make Sure a Value Falls Within a Certain Range...........ccccoceeeecvnicnnnne 7-15
7.4.9 What Happens When You Use a Range Validator ..., 7-15
7.4.10 How to Validate Against a Number of Bytes or Characters ..........ccccoooeveveiieninnnnen. 7-16
7.4.11 What Happens When You Validate Against a Number of Bytes or Characters...... 7-16
7.412 How to Validate Using a Regular EXpression ..o 7-17



7.413 What Happens When You Validate Using a Regular Expression.............ccccceevevnne. 7-18

7.4.14 How to Use the Average, Count, or Sum to Validate a Collection ............ccccovveuee 7-18
7.415 What Happens When You Use Collection Validation ...........ccccccceeeeeeenrvennnnenenes 7-19
7.4.16 How to Determine Whether a Key EXiSts .......ccccooiiiiiiiiiiiiie 7-19
7.4.17 What Happens When You Use a Key Exists Validator...........cccoooooiiiiinnen. 7-21
7.418 What You May Need to Know About Declarative Validators and View Accessors..........
7-21
7.5 Using Groovy Expressions For Validation and Business Rules..........c.ccccoooiviiiinnienne. 7-22
7.51 How to Reference Entity Object Methods in Groovy Validation Expressions........ 7-22
7.5.2 How to Validate Using a True/False EXpression ..........cccccccccccccceeeicciccncececnnenes 7-24
7.5.3 What Happens When You Add a Groovy EXpression..........c.cccceeeieiieeiniiiniiiciennnn, 7-25
7.6 Triggering Validation EXeCUtION ..........cooeuiiiiiiiii s 7-26
7.6.1 How to Specify Which Attributes Fire Validation...........cccccoevivnvnnnnnnninnne 7-26
7.6.2 What Happens When You Constrain Validation Execution with Triggering Attributes.
7-28
7.6.3 How to Set Preconditions for Validation ............cccccevviniiininiiiniine, 7-28
7.6.4 How to Set Transaction-Level Validation ...........ccccooviiiiiininicccnen 7-28
7.6.5 What You May Need to Know About the Order of Validation Execution .............. 7-29
7.7 Creating Validation Error Messages ..........ccccceuiirueieiiiciciciciccie e 7-29
7.71 How to Create Validation Error Messages ........ccccccevueuvueervnirennnnnnncrenecneseecenes 7-29
7.7.2 How to Localize Validation Messages...........ccceeuiurieieiiiieieiicicicicc s 7-30
7.7.3 How to Conditionally Raise Error Messages Using Groovy.......cccoccoeueieiicueieinnce. 7-30
7.7.4 How to Embed a Groovy Expression in an Error Message............ccccccccucucueunicucucnnne. 7-30
7.8 Setting the Severity Level for Validation EXceptions ...........cccooeueviiiiiiiniiniciiiicce, 7-32
7.9 Bulk Validation in SQL ..........cccooiiiiiiiiiicccc s 7-32

Implementing Validation and Business Rules Programmatically

8.1 Introduction to Programmatic Business Rules.............cccccccoviiiiiiiiiiiiniiiiis 8-1
8.2 Using Method Validators...........ccoeirirvrinirninninr et 8-2
8.2.1 How to Create an Attribute-Level Method Validator ..o, 8-3
8.2.2 What Happens When You Create an Attribute-Level Method Validator................... 8-4
8.2.3 How to Create an Entity-Level Method Validator..........c.cccccoceciiiciiiciiniciiennns 8-5
8.2.4 What Happens When You Create an Entity-Level Method Validator ........................ 8-6
8.2.5 What You May Need to Know About Translating Validation Rule Error Messages 8-6
8.3 Assigning Programmatically Derived Attribute Values..........cccocoevivnnnnnnnnnnncnenee. 8-7
8.3.1 How to Provide Default Values for New Rows at Create Time...........ccccocoveveviriinnnnns 8-7
8.3.1.1 Choosing Between create() and initDefaultExpressionAttributes() Methods..... 8-7
8.3.1.2 Eagerly Defaulting an Attribute Value from a Database Sequence....................... 8-7
8.3.2 How to Assign Derived Values Before Saving...........ccocovvvivvvinnnnnnnnine, 8-8
8.3.3 How to Assign Derived Values When an Attribute Value Is Set ............ccccoevviiennee. 8-9
8.4 Undoing Pending Changes to an Entity Using the Refresh Method ............cccccccccceciiiies 8-9
8.4.1 How to Control What Happens to New Rows During a Refresh .............ccccceeen 8-10
8.4.2 How to Cascade Refresh to Composed Children Entity Rows..........ccocoueviuriinnnnen. 8-10
8.5 Using View Objects for Validation ..o 8-10
8.5.1 How to Use View Accessors for Validation Against View Objects...........ccccocuueee. 8-10
8.5.2 How to Validate Conditions Related to All Entities of a Given Type........ccc.cc........ 8-11
8.5.3 What You May Need to Know About Row Set Access with View Accessors......... 8-12

xiii



9

Xiv

8.6 Accessing Related Entity Rows Using Association Accessors ..........ccocvuiurueieiniunieveiinnnes 8-12

8.6.1 How to Access Related Entity ROWS.....cccouoiiiiiiiiii 8-12
8.6.2 How to Access Related Entity ROW Sets ........cccccoceuiiiiiiiiiciciiccccecceeceeenenens 8-13
8.7 Referencing Information About the Authenticated User..........ccccooiiiiiiiiniiinic 8-14
8.8 Accessing Original Attribute Values............ooooiiiiiiiii 8-14
8.9 Storing Information About the Current User SeSSion ...........ccccovevvvueerirveriirecnnereeenneene 8-14
8.9.1 How to Store Information About the Current User Session ............ccccevvvivininininnnns 8-14
8.9.2 How to Use Groovy to Access Information About the Current User Session......... 8-16
8.10  Accessing the Current Date and Time .........ccccocuvuviviiiiiiirriiiiirrrcrrer s 8-16
8.11  Sending Notifications Upon a Successful Commit .........ccoeueieiiiiiiiiiiieiiiccci 8-16
8.12  Conditionally Preventing an Entity Row from Being Removed.........c.cccocooiiiriii 8-16
8.13  Determining Conditional Updatability for Attributes ...........cccocovvvrvvvnnnnnnrcaee 8-17

Implementing Business Services with Application Modules

9.1 Introduction to Application ModUles ... 9-1
9.2 Creating and Modifying an Application Module ..o 9-3
9.2.1 How to Create an Application Module .........ccoooooiiiiiiii 9-3
9.2.2 What Happens When You Create an Application Module..........ccoovviiiiiiiiinnes 9-4
9.2.3 How to Add a View Object to an Application Module...........cccocoviiiiininiiiiinnns 9-5
9.2.31 Adding a View Object Instance to an Existing Application Module................... 9-5
9.23.2 Adding Master-Detail View Object Instances to an Application Module ........... 9-6
9.2.3.3 Customizing a View Object Instance that You Add to an Application Module. 9-9
9.2.4 What Happens When You Add a View Object to an Application Module ............. 9-10
9.25 How to Edit an Existing Application Module...........cccccccoeiiiiiiiiiiiiiccccenenee 9-11
9.2.6 How to Change the Data Control Name Before You Begin Building Pages............ 9-11
9.2.7 What You May Need to Know About Application Module Granularity................. 9-12
9.2.8 What You May Need to Know About View Object Components and View Object
Instances 9-12
9.3 Configuring Your Application Module Database Connection ...........cccccovieiiiinnnennes 9-13
9.3.1 How to Use a JDBC URL Connection Type........ccccceeiieieieiccieiciiicicce 9-13
9.3.2 How to Use a JDBC Data Source Connection Type.......ccccccvvevviiiinniiiininiiicne 9-14
9.3.3 What Happens When You Create an Application Module Database Connection. 9-15
9.34 How to Change Your Application Module's Runtime Configuration..................... 9-16
9.3.5 How to Change the Database Connection for Your Project ........c.ccccccccccucuiunicicnnnnne 9-17
9.4 Defining Nested Application Modules...........cccccoviiiiviiiniiiiiiiiins 9-17
9.4.1 How to Define a Nested Application Module...........cccccooiiiiiiiiiiiiiiiiiee, 9-18
942 What You May Need to Know About Root Application Modules Versus Nested
Application Module Usages 9-19

9.5 Creating an Application Module Diagram for Your Business Service ............c.ccceeeuee. 9-19
9.5.1 How to Create an Application Module Diagram............cccccoooeeuiiiiiiiiiiiiinnnen. 9-19
95.2 What Happens When You Create an Application Module Diagram........................ 9-20
9.5.3 How to Use the Diagram to Edit the Application Module...........c.ccccceeuririinnnnnnnn. 9-20
9.54 How to Control Diagram Display Options..........ccccecvviviviviviniinnnniiiiinicinenes 9-21
955 How to Filtering Method Names Displayed in the Diagram..........c.ccccccccccuccenennne. 9-22
9.5.6 How to Show Related Objects and Implementation Files in the Diagram............... 9-22
9.5.7 How to Publish the Application Module Diagram ...........ccccccvuvvvvvvnnnnnnnnnnne 9-23
9.5.8 How to Test the Application Module from the Diagram ...........cccccoceeecevrvcnnnnnne. 9-23



10

9.6
9.6.1
9.6.2

9.7
9.7.1
9.7.2
9.7.3
9.7.4
9.7.5
9.7.6
9.8
9.8.1
9.8.2
9.9
9.9.1
9.9.2
9.9.3
9.94
9.9.5
9.9.6
9.10
9.10.1
9.10.2
9.10.3

9.11

9.11.1
9.11.2
9.11.3

Supporting Multipage Units of WOIK.........c.cccoeiiiiiiiiiiiiiiicce 9-23
How to Simulate State Management in the Business Component Browser ............ 9-24

What Happens When the Application Uses Application Module Pooling and State
Management 9-24

Customizing an Application Module with Service Methods...........ccccceviiiiiiinnnnnnn 9-25
How to Generate a Custom Class for an Application Module.............c.cccooeine. 9-26
What Happens When You Generate a Custom Class for an Application Module. 9-27
What You May Need to Know About Default Code Generation............cccceueeueee. 9-27
How to Add a Custom Service Method to an Application Module.......................... 9-28
How to Test the Custom Application Module Using a Static Main Method........... 9-29
What You May Need to Know About Programmatic Row Set Iteration ................. 9-31

Customizing Application Module Message Strings............ccooceeioiicciiiiiinicieccccieee 9-32
How to Add a Resource Bundle to an Application Module ...........cccccovuvvnnnenncne. 9-32
What Happens When You Add a Resource Bundle to an Application Module...... 9-34

Publishing Custom Service Methods to UL Clients...........cccccoooveiiiiniiiiiniiecc 9-34
How to Publish a Custom Method on the Application Module’s Client Interface. 9-34
What Happens When You Publish Custom Service Methods............ccccovvviinnnnn. 9-35
How to Generate Client Interfaces for View Objects and View Rows...................... 9-36

How to Test Custom Service Methods Using the Business Component Browser.. 9-37
What You May Need to Know About Method Signatures on the Client Interface  9-38
What You May Need to Know About Passing Information from the Data Model ~9-39
Working Programmatically with an Application Module's Client Interface.................. 9-39
How to Work Programmatically with an Application Module's Client Interface.. 9-39
What Happens When You Work with an Application Module's Client Interface.. 9-41

How to Access an Application Module Client Interface in a Fusion Web Application....
9-42

Overriding Built-in Framework Methods ..........coooiiii 9-44
How to Override a Built-in Framework Method ............ccccccocoviiinn 9-44
What Happens When You Override a Built-in Framework Method......................... 9-45

How to Override prepareSession() to Set Up an Application Module for a New User
Session 9-46

Sharing Application Module View Instances

10.1
10.2
10.2.1
10.2.2
10.2.3

10.2.4

10.2.5

10.2.6

10.3
10.3.1
10.3.2

Introduction to Shared Application Modules............cccoceuriiiniiiiiiiiiin 10-1
Sharing an Application Module Instance............cccccceeiiiiiiiiiiiiicceeecees 10-1
How to Create a Shared Application Module Instance .........cccccccocoeecccccnccncnnnne. 10-3
What Happens When You Define a Shared Application Module.................ccc........ 10-3

What You May Need to Know About Design Time Scope of the Shared Application
Module 10-5

What You May Need to Know About the Design Time Scope of View Instances of the
Shared Application Module 10-5

What You May Need to Know About Managing the Number of Shared Query
Collections 10-5

What You May Need to Know About Shared Application Modules and Connection
Pooling 10-6

Defining a Base View Object for Use with Lookup Tables..........cccccccurvvivivnnnnnnnes 10-6
How to Create a Base View Object Definition for a Lookup Table...........cccccueueeee. 10-7
What Happens When You Create a Base View Object..........c.ccoceveiniirniiiccnciennen. 10-8

XV



11

XVi

10.3.3 How to Define the WHERE Clause of the Lookup View Object Using View Criteria......

10-11
10.3.4 What Happens When You Create a View Criteria with the Editor..............c.......... 10-12
10.3.5 What Happens at Runtime: When a View Instance Accesses Lookup Data.......... 10-13
10.4  Accessing View Instances of the Shared Service............cccoooiiiiiii 10-13
10.4.1 How to Create a View Accessor for an Entity Object or View Object..................... 10-14
10.4.2 How to Validate Against @ VIEW ACCESSOT ........ccueiviiiriiiiiiicicicccceeeeeenenes 10-16
10.4.3 What Happens When You Validate Against a View Accessor.........cocovvvruiururunnnnen. 10-17
10.4.4 How to Create an LOV Based on a Lookup Table...........ccccccoiiiiii 10-18
10.4.5 What Happens When You Define an LOV for a View Object Attribute................. 10-20
10.4.6 How to Automatically Refresh the View Object of the View Accessor.................. 10-21
10.4.7 What Happens at Runtime: When the Attribute Displays the List of Values ....... 10-21
10.4.8 What You May Need to Know About Inheritance of AttributeDef Properties..... 10-21
10.4.9 What You May Need to Know About Using Validators ...........cccceeeirieiiiinnennee. 10-22
10.5  Testing View Object Instances in a Shared Application Module...........c.cccocoeirirnnn. 10-22
10.5.1 How to Test the Base View Object Using the Business Component Browser ....... 10-22
10.5.2 How to Test LOV-Enabled Attributes Using the Business Component Browser. 10-23
10.5.3 What Happens When You Use the Business Component Browser ........................ 10-24

10.5.4 What Happens at Runtime: When Another Service Accesses the Shared Application
Module Cache 10-24

Integrating Service-Enabled Application Modules

11.1  Introduction to Service-Enabled Application Modules ...........cccccceirciiicccccccenenne. 11-1
11.2  Publishing Service-Enabled Application Modules ...........cccccooevveinieiiiniiiiiicn, 11-2
11.2.1 How to Enable the Application Module Service Interface............ccccccevuvviinininnnn 11-3
11.2.2 What Happens When You Create an Application Module Service Interface.......... 11-7
11.2.2.1 Remote Common Interface ... 11-9
11.2.2.2 Remote Service Schema File.........cccoccioiiiiiiiiiiiicccccce 11-10
11.2.2.3 Remote Service Definition File ... 11-10
11.2.2.4 Remote Server Class.........ouiiiniciiiiiicc s 11-11
11.2.2.5 CONNECHIONS. XM ...ttt 11-12
11.2.3 What You May Need to Know About Method Signatures on the Service Interface .........
11-13
11.2.4 How to Service-Enable Individual View Objects............ccccovvvvininninnninninnns 11-14
11.2.5 How to Support Nested Processing in Service-Enabled Master-Detail View Objects ......
11-15
11.2.6 What Happens When You Create SDO Classes..........ccovveerinieeinciiinceccineenes 11-16
11.2.6.1 Service Data Object Interface ...........cccoeveiiieiiiiiiiiiccc 11-17
11.2.6.2 Service Data Object Class ..........cccocieiuiiiiiiiiiiiiiiciiicees 11-17
11.2.6.3 Service Data Object Schema File.........ccccccociiiiiiiniiiccceceeeeeae 11-17
11.2.6.4 Service Data Object Result Class and Interface..........c.ccooovvviiivviniininnnnnnnn, 11-18
11.2.7 How to Expose a Declarative Find Operation Filtered By a Required Bind Variable.......
11-19
11.2.8 How to Expose a Custom Find Method Filtered By a Required Bind Variable.... 11-19
11.2.9 How to Generate Asynchronous Web Service Methods...........ccooeveiiiiiiiinnan, 11-20
11.2.10 What Happens When You Generate Asynchronous Service Methods .................. 11-21
11.2.11 What Happens at Runtime: When the Asynchronous Call Is Made....................... 11-23
11.2.12 How to Set Preferences for Generating the Service Interface............ccoooevivininnnincn. 11-23



12

11.2.13 How to Secure the Web Service for SOAP CLents.......ccovveevevieeeveeieeeeeeeeeeee e 11-24

11.2.13.1 Enabling Authentication for SOAP Clients ........ccccocooiiieiiiiincieiicccce, 11-24
11.2.13.2 Enabling Authorization for SOAP CHents..........cccccceeuvivirvvnnvnrncnrrreeenes 11-25
11.2.14 How to Secure the Web Service for RMI Clients..........cccccooeviviieiiiiiniiiiinnn 11-27
11.2.14.1 Enabling Authentication for RMI Clients ..........cccccoooiiiiiiiniicccce, 11-27
11.2.14.2 Enabling Authorization for RMI Clents.........cccccccceeiiiinnvninrccerrccne 11-29
11.2.15 How to Grant Test Users Access to the Service..........ccccoevviiiiiiiinniiiin, 11-30
11.2.16 How to Enable Support for Binary Attachments for SOAP Clients........................ 11-32
11.2.17 How to Test the Web Service Using Integrated WebLogic Server..............c.......... 11-33
11.2.18 How to Prevent Custom Service Methods from Timing Out.........cccccoviriiennnne. 11-34
11.2.19 How to Deploy Web Services to Oracle WebLogic Server.........ccocooveeiniirnennne. 11-36
11.2.20 How to Host Web Services in a Consuming Application.........c.ccceceevvvvrrencncncne. 11-40
11.3  Accessing Remote Data Over the Service-Enabled Application Module...................... 11-41
11.3.1 How to Use Service-Enabled Entity Objects and View Objects...........ccceueeurnenene. 11-42
11.3.1.1 Creating Entity Objects Backed by SDO Services...........ooueeeeiuiiiiccciccncnes 11-42
11.3.1.2 Creating View Objects Backed by SDO Services ...........cooeueueiiricieiiiniciennn, 11-43
11.3.2 What Happens When You Create Service-Backed Business Components............. 11-44
11.3.3 How to Update the Data Model for Service-Backed Business Components......... 11-45
11.34 How to Configure the Service-Backed Business Components Runtime................. 11-47
11.3.4.1 Adding the SDO Client Library to the Classpath..........ccccccevvnnniinnnnn 11-48
11.3.4.2 Registering the ADF Business Components Service in the Consuming
Application’s connections.xml for the EJB RMI Protocol 11-49
11.3.4.3 Registering the ADF Business Components Service in the Consuming
Application’s connections.xml for the SOAP Protocol 11-51
11.3.4.4 Registering the ADF Business Components Service in the Consuming
Application’s connections.xml for Fabric SDO Binding 11-53
11.3.5 How to Test the Service-Backed Components in the Business Component Browser .......
11-54
11.3.6 How to Invoke Operations of the Service-Backed Components in the Consuming

Application 11-54

11.3.7 What Happens at Runtime: When the Application Accesses the Published Application
Module 11-55

11.3.8 What You May Need to Know About Service-Backed Entity Objects and View Objects.

11-55

Using Oracle ADF Model in a Fusion Web Application

12.1  Introduction to ADF Data Binding.........ccceeuveiriiininiiniiiiiicccccccccccceee e 12-1
12.2  Exposing Application Modules with Oracle ADF Data Controls.........c.cccccoeeveviiininennee. 12-3
12.2.1 How an Application Module Data Control Appears in the Data Controls Panel... 12-4
12.2.1.1 How the Data Model and Service Methods Appear in the Data Controls Panel........

12-5

12.2.1.2 How Transaction Control Operations Appear in the Data Controls Panel...... 12-6
12.2.1.3 How View Objects Appear in the Data Controls Panel.............cccccccovvviinnnne. 12-7
12.2.1.4 How Nested Application Modules Appear in the Data Controls Panel........... 12-9
12.2.2 How to Open the Data Controls Panel ... 12-10
12.2.3 How to Refresh the Data Controls Panel ..o 12-10
12.2.4 Packaging a Data Control for Use in Another Project.........c.cccoeeveeviiicccciccncnes 12-11
12.3  Using the Data Controls Panel............ccooouoiiiiioiiiiii s 12-11

xvii



13

xviii

12.3.1 How to Use the Data Controls Panel.........cooovvovvviiiiiiiiiiieceee e 12-14

12.3.2 What Happens When You Use the Data Controls Panel...........ccccooriiiiinne. 12-15
12.3.3 What Happens at Runtime: How the Binding Context Works...........cccccccoeeennne. 12-17
12.4  Working with the DataBindings.cpx File ... 12-18
12.4.1 How JDeveloper Creates a DataBindings.cpx File.........c.cccoooiiiiii 12-18
12.4.2 What Happens When JDeveloper Creates a DataBindings.cpx File........................ 12-18
12.5  Configuring the ADF Binding Filter .........cccccooooiiiiiiiiiicc 12-20
12.5.1 How JDeveloper Configures the ADF Binding Filter............cccoooooiiiinn. 12-21
12.5.2 What Happens When JDeveloper Configures an ADF Binding Filter ................... 12-21
12.5.3 What Happens at Runtime: How the ADF Binding Filter Works............cccccoc...... 12-21
126  Working with Page Definition Files.............cccooiiiiiiiiiiic 12-22
12.6.1 How JDeveloper Creates a Page Definition File ..o 12-22
12.6.2 What Happens When JDeveloper Creates a Page Definition File........................ 12-23
12.6.2.1 Bindings Binding ObjJects ...........cccrueiiiriiieiiiccec e 12-26
12.6.2.2 Executable Binding ObJECtS.........ccovuviriririiiiirirnc e 12-28
12.7  Creating ADF Data Binding EL EXPIressions........ccccccoviiieieieiiiniciiiiince e 12-30
12.7.1 How to Create an ADF Data Binding EL Expression..........ccccooceeiiiiciciiicicennne. 12-31
12.7.1.1 Opening the Expression Builder from the Property Inspector ......................... 12-31
12.7.1.2 Using the Expression Builder ..., 12-32
12.7.2 What You May Need to Know About ADF Binding Properties............cccccceuenee. 12-33
12.8  Using Simple Ul First Development ............cooviiiiiiiiiiiiiiiccccccecceceenenenes 12-33
12.8.1 How to Apply ADF Model Data Binding to Existing Ul Components.................. 12-35

12.8.2 What Happens When You Apply ADF Model Data Binding to Ul Components 12-36

Integrating Web Services Into a Fusion Web Application

13.1  Introduction to Web Services in Fusion Web Applications...........cccccoeueiviriiiiiiiiininnnnn. 13-1
13.2  Calling a Web Service from an Application Module...........ccooiiiiiincciicicnccccenennn. 13-2
13.2.1 How to Call an External Service Programmatically ..........c.cocoooreieiiiiiiniiicne 13-2
13.2.1.1 Creating a Web Service Proxy Class to Programmatically Access the Service 13-3
13.2.1.2 Calling the Web Service Proxy Template to Invoke the Service......................... 13-3
13.2.1.3 Calling a Web Service Method Using the Proxy Class in an Application Module.....
13-4
13.2.2 What Happens When You Create the Web Service ProXy ........ccccoeuvvvniniiiceniennne. 13-4
13.2.3 What Happens at Runtime: When You Call a Web Service Using a Web Service Proxy
Class 13-5

13.2.4 What You May Need to Know About Web Service Proxies ...........cccooeueviiieneinnne. 13-5
13.2.4.1 Using a Try-Catch Block to Handle Web Service Exceptions............ccccccueueeeee. 13-5
13.2.4.2 Separating Application Module and Web Services Transactions ..................... 13-6
13.2.4.3 Setting Browser Proxy Information ... 13-6
13.2.4.4 Invoking Application Modules with a Web Service Proxy Class....................... 13-7
13.3  Creating Web Service Data CONtIOLS..........ccccviiiiiiiiiiiiiicceeeeeeeeeee s 13-7
13.3.1 How to Create a Web Service Data Control..........cccccoeveeiiiiiiiiiiii 13-7
13.3.2 How to Adjust the Endpoint for a Web Service Data Control............ccccccceueuriennnne 13-7
13.3.3 How to Create a New Web Service Connection............ccceevuevviivnreiniinniniiecnencnnn, 13-8
13.3.4 How to Refresh a Web Service Data Control..........ccccevivviiiiininiiiiicnen, 13-8
13.3.5 What You May Need to Know About Web Service Data Controls............cccco..... 13-8
13.4  Securing Web Service Data CONEIOLS ... 13-10



13.4.1 WS-Security Specification...........cooeueieiiiieiii 13-11
13.4.2 USING KeY STOT@S......cvvieiiiiiiccc s 13-11
13.4.3 How to Define Web Service Data Control Security .........ccccccevvevevrrrnncninrenencacnes 13-12

Part lll Creating ADF Task Flows

14 Getting Started with ADF Task Flows

15

14.1  Introduction to ADF Task FIOWS ........cccccceviiiiiiiiic s 14-1
14.1.1 Task FlIow AdVvantages...........coccueueiiiiiieiiicicici s 14-2
14.1.2 Task FIOW TYPES ....curuiiiiiciece e e 14-2
14.1.2.1 Unbounded Task FIOWS.........cccccviiiiiiiiiiic s 14-3
14.1.2.2 Bounded Task FIOWS........ccccoviiiiiiiiiiiiiiiccc s 14-4
14.1.3 CONtIOLl FLIOWS ..o 14-7
14.2  Creating @ Task FIOW ...t 14-9
14.2.1 How to Create a Task FIOW ... 14-9
14.2.2 What Happens When You Create a Task FIOW .........cccouoiiiiiiiiiii 14-12
14.2.3 What You May Need to Know About the Default Activity in an ADF Bounded Task
Flow 14-13

14.2.4 What You May Need to Know About Memory Scope for Task Flows................... 14-13
14.2.5 What Happens at Runtime: Using ADF Task FIOWS..........cccccooooiiiiiiiiii 14-16
14.3  Adding Activities to a Task FIOW ..o 14-16
14.3.1 How to Add Additional Activities to an ADF Task FIow ........cccccccocevvininninne 14-17
14.3.2 What Happens When You Add an Activity to an ADF Task Flow......................... 14-18
14.3.3 How to Add Control FIOWS.........ccooiiiiiiiiiiiiic s 14-18
14.3.4 How to Add a Wildcard Control Flow Rule ..o, 14-21
14.35 What Happens When You Create a Control Flow Rule...........ccoocoviiiiiniinnne. 14-21
14.3.6 What Happens at Runtime: Evaluating Control Flow Rules ...........ccccoiiinennee. 14-22
14.4  Testing ADF Task FIOWS .......ccooiiiiiiiii 14-23
14.4.1 How to Run a Bounded Task Flow That Contains Pages ..........ccccccoeeoreiiiiirennnn. 14-23
14.4.2 How to Run a Bounded Task Flow That Uses Page Fragments .........c.ccccccceeeuee. 14-23
14.4.3 How to Run a Bounded Task Flow That Has Parameters ...........c.cccccocevnnninninne 14-24
14.4.4 How to RUN @ JSEPage ... 14-24
14.4.5 How to Run an ADF Unbounded Task FIOW ..........cccccoviiniiniiiiinccnes 14-25
14.4.6 How to Set a Run Configuration for a Project........ccccocevviiiiinniiiin 14-25
14.5  Refactoring to Create New ADF Task Flows and Templates...........ccccooovvvrrinriicnnnne. 14-26
14.5.1 How to Create an ADF Bounded Task Flow from Selected Activities .................. 14-26
14.5.2 How to Create a Task Flow from JSF Pages..........cccooeeuimiiniiiiiicicicc 14-27
14.5.3 How to Convert ADF Bounded Task FIOWs .........cccccccceviviiiinnnninnncne 14-27
14.6  What You Should Know About Task Flow Constraints ...........cccccceeveevviiiineinnicnnnn. 14-28
Working with Task Flow Activities

15,1 Introduction t0 ACHVItY TYPES.....coeieiriiriiiiiiicccccc e 15-1
15.2  Using VIew ACHVIIES......coiiiiiiiitiiiiit s 15-3
15.2.1 Adding a VIew ACHVITY ...ccccoiiiiiiiiiiiiciiccc s 15-4
15.2.2 Transitioning Between View ActiVities..........ccocoviiiininiiiiiniiiiicce, 15-5
15.2.2.1 How to Transition to a View ACtiVity ... 15-5

Xix



16

17

XX

15.2.2.2 What Happens When You Transition Between Activities ..o 15-6

15.2.3 Bookmarking View ActivVities ... 15-6
15.2.3.1 How to Create a Bookmarkable View Activity .......cccooceeiciciiienccccenen. 15-8
15.2.3.2 How to Specify HTTP Redirect .........cooooiiiiiiiiiiieieiccc e 15-8
15.2.3.3 What Happens When You Designate a View as Bookmarkable ....................... 15-9
15.3  Using URL View ACtIVIties.......ccocviiiiiiiiiiiiiiiciiicccc s 15-9
15.3.1 How to Add a URL View Activity to a Task FIOW .......ccccooeiiiiii 15-10
15.3.2 Constructing a URL for Use Within a Portlet .........c.cccoooiiii 15-11
15.4  Using Router ACtVIties ........cccoviiiiiiiiiiiiii s 15-11
15.5  Using Method Call ACtVItIes .......coooueviiirieieiicicicc e 15-13
15.5.1 How to Add a Method Call ACHVItY.......cccoeiiiiiiiiiiiiiiiiic 15-15
15.5.2 How to Specify Method Parameters and Return Values...........ccccooiiicniiicnnnes 15-17
15.5.3 What Happens When You Add a Method Call Activity ......ccccoovvvininiinnnnn. 15-18
15.6  Using Task Flow Call ACtivities.........ocooeiioiiiiiiiiiiiiiicc e 15-19
15.6.1 How to Call a Bounded Task Flow Using a Task Flow Call Activity .........c..c....... 15-19
15.6.2 What Happens When You Call a Bounded Task Flow Using a Task Flow Call Activity.
15-21
15.6.3 How to Specify Input Parameters on a Task Flow Call Activity ........cccccoovviinnnes 15-21
15.6.4 How to Call a Bounded Task Flow Using a URL..........cccccceeuiinnnnnnnnnrccnnes 15-22
15.6.5 What Happens When You Configure a Bounded Task Flow to be Invoked by a URL ....
15-23
15.6.6 What You May Need to Know About Calling a Bounded Task Flow Using a URL..........
15-24
15.6.7 How to Specify Before and After Listeners...........cccoooiviiiiiiiiiiciicccciccnenes 15-25
15.6.8 What Happens When You Add a Task Flow Call Activity ......cccoiiiiiinnnnnn. 15-26
15.6.9 What Happens at Runtime When a Task Flow Call Activity Invokes a Task Flow .........
15-27
15.7  Using Task Flow Return ACtiVItIes ........cocooviirriiiiniiiccc e 15-27
15.8  Using Save Point Restore Activities ... 15-30
15.9  Using Parent Action ACtivities........cccoouoiiiiiiiiiiiiii s 15-30
15.10 Using Task Flow Activities with Page Definition Files.........cccccccocoeieiiiiiiiicicnnne 15-30
15.10.1 How to Associate a Page Definition File with a Task Flow Activity .........c.c.......... 15-31
15.10.2 What Happens When You Associate a Page Definition File with a Task Flow Activity ..
15-32

Using Parameters in Task Flows

16.1 Introduction to Parameters in Task FIOWS ......cc.cceoieieiiiiinineceeeeeeeee e 16-1
16.2  Passing Parameters to a View AcCtiVIty ..., 16-1
16.3  How to Pass Parameters to an ADF Bounded Task FIoW........cc.ccccvivereninniennnncncne 16-2
16.4  Sharing Data Control INStAnCes ..ot 16-6
16.4.1 What You May Need to Know About Managing Transactions............cccccceeveueununne. 16-7
16.5  Specifying Return Values ... 16-8
16.6  Specifying EL Binding EXPressions..........c.cccoiiiiiiiiiiiiiiccicceeceeeeenee s 16-9

Using Task Flows as Regions

17.1  Introduction to Using Task Flows in ADF Regions...........cccccceuvuvuruniniiereiecccieiccneine. 17-1
17.1.1 Benefits of Executing a Task Flow in an ADF Region.........ccccccceevvviivnvnicnenenes 17-2



18

17.1.2 Task Flows and ADF Region Use Cases and Examples..........ccccoooiriiiiiiiiiininnnen. 17-2
17.1.3 Additional Functionality for Task Flows that Render in ADF Regions ................... 17-4
17.1.3.1 Page Fragments and ADF RegiOns ........c.cccccociiiiiiiiiecccceccccceeeenennees 17-4
17.1.3.2 View Ports and ADF ReZIONS .........c.cooiueiiiieieiicici 17-4
17.1.3.3 Security and ADF RegIONS ..........ccccouiiiiiiiiiiiiieicc 17-4
17.1.3.4 Parent Page Determines the Capabilities of an ADF Region .........c.ccccceueueeenene. 17-5
17.2  Creating an ADF ReGION.......ccccoiiiiiiiiiiii e 17-5
17.2.1 How to Create an ADF ReZION .......cocouiiiiiiiiiiiiiiiiiiii e 17-6
17.2.2 What Happens When You Create an ADF Region ..........cccccoccevciiiccccccncccnnnne. 17-7
17.3  Specifying Parameters for an ADF Region..........ccoooviiiiiiiiiiiiiiccc e 17-8
17.3.1 How to Specify Parameters for an ADF Region..........cccooooeeiiiiciiiiiiiiciciccee 17-8
17.3.2 What Happens When You Specify Parameters for an ADF Region.......................... 17-9
17.4  Specifying Parameters for ADF Regions Using Parameter Maps..........c.ccccooeueueiinnnnnn. 17-10
17.4.1 How to Create a Parameter Map to Specify Input Parameters for an ADF Region ..........
17-10
17.4.2 What Happens When You Create a Parameter Map to Specify Input Parameters............
17-11

17.5  Refreshing an ADF RegION ........cccoouiiiiiiiiiiic s 17-12
17.5.1 How to Configure the Refresh of an ADF Region ..........cccccoevoiiiieiniiiieiiiicee, 17-12
17.5.2 What You May Need to Know About Refreshing an ADF Region..............c.c........ 17-14
17.6  Configuring Activation of an ADF ReGiON .........ccccoeuvieiiiiiiiiiieiice e 17-15
17.6.1 How to Configure Activation of an ADF Region...........ccccoooiiiiiiiiiic, 17-15
17.6.2 What Happens When You Configure Activation of an ADF Region ..................... 17-16
17.7  Navigating Outside an ADF Region’s Task FIOW ..........ccccoooiiiiiiiiiiic 17-18
17.7.1 How to Trigger Navigation Outside of an ADF Region’s Task Flow ..................... 17-18
17.7.2 What Happens When You Configure Navigation Outside a Task Flow ............... 17-19
17.8  Creating ADF Dynamic REGIONS .......cccoourueiiiiiieiiiiicicecci s 17-19
17.8.1 How to Create an ADF Dynamic Region ... 17-20
17.8.2 What Happens When You Create an ADF Dynamic Region..........c.cccccccvicennne 17-22
17.9  Adding Additional Task Flows to an ADF Dynamic Region..........ccccccoeveiirieiiininnnen. 17-23
17.9.1 How to Create an ADF Dynamic Region LinK........ccccocooiiiiiii, 17-24
17.9.2 What Happens When You Create an ADF Dynamic Region ...........cccccccviccnnne 17-25
Creating Complex Task Flows

18.1  Introduction to Complex Task FIOWS.........cccovurivirinininiriniiiiiiccccccccccee e 18-1
18.2  Using Initializers and FINaliZers ..........cccooviiiiiiiiiiiic 18-1
18.3  Managing Transactions ... 18-2
18.3.1 How to Enable Transactions in a Bounded Task FIOW ..o 18-3
18.3.2 What Happens When You Specify Transaction Options .........ccccocvviiiriiinnnnnnen. 18-5
18.3.3 What You May Need to Know About Data Control Scoping with Task Flows....... 18-5
18.4  Reentering a Bounded Task FIOW ..o 18-6
18.4.1 How to Set Reentry Behavior ..o 18-6
18.4.2 How to Set Outcome-Dependent Options ...........ccceeueieienieiniiceeicecceees 18-7
18.4.3 What You Should Know About Managed Bean Values Upon Task Flow Reentry 18-7
18.5  Executing a Bounded Task Flow Directly From a JSF Page ........cccccoeoevoiiniciiiiiciciinnen 18-8
18.6  Handling Exceptions in Task FLOWS.........ccccccoiiiiiiiiiiiiiiiccccccees 18-8
18.6.1 How to Designate an Activity as an Exception Handler ... 18-9

XXi



XXii

18.6.2 What Happens When You Designate an Activity as an Exception Handler ......... 18-10

18.6.3 How to Designate Custom Code as an Exception Handler.............cccocoeinini. 18-10
18.6.4 What Happens When You Designate Custom Code as an Exception Handler .... 18-11
18.6.5 What You May Need to Know About Handling Exceptions During Transactions ..........
18-11
18.6.6 What You May Need to Know About Handling Validation Errors ...................... 18-12
18.7  Adding Save Points to a Task FIOW........cccoviiiriiiinniicccccccccccee 18-12
18.7.1 How to Configure Your Fusion Web Application to Use Save Points................... 18-13
18.7.2 What Happens When You Configure a Fusion Web Application to Use Save Points.......
18-13
18.7.3 How to Add Save Points to @ Task FIOW........ccccoviiiiiniiiiiicc, 18-14
18.7.4 What Happens When You Add Save Points to a Task Flow.........ccccooviinnnnne. 18-15
18.7.5 How to Restore a Save POINt ..o 18-15
18.7.6 What Happens When You Restore a Save Point.........cccooeeiiniieiniiiinccciiccnee 18-16
18.7.7 How to Use the Save Point Restore Finalizer ..., 18-16
18.7.8 What Happens When a Task Flow Invokes a Save Point Restore Finalizer .......... 18-16
18.7.9 How to Enable Implicit Save POINES........cccccoceuiiiiiiiiiiiiiicceceeeeeecerceaes 18-17
18.7.10 What You May Need to Know About Enabling Implicit Save Points .................... 18-17
18.7.11 How to Set the Time-to-Live Period for a Save Point ..........ccccccevvivnninniinnnn 18-18
18.8  Creating a Trailn ... 18-18
18.8.1 Bounded Task FIows as TTains .........ccccoeviviiiniiininininiiiiiiiccccscnanas 18-19
18.8.2 TTain SEQUENCES ....cocvoviiiiiii s 18-21
18.8.3 How to Create a Train ......ccocceveveveieieieiceeceeee s 18-22
18.8.4 What You May Need to Know About Grouping Activities —..........ccceeeiirennen. 18-23
18.8.5 What You May Need to Know About Grouping Activities in Child Task Flows. 18-25
18.8.6 What You May Need To Know About Using Child Trains .......c.cccccccocveeecucucnnee. 18-26
18.8.7 What You May Need to Know About Branching ..., 18-26
18.9  Running Multiple Task FIOWS .........cccooiiiiiiiiiiiec 18-27
18.9.1 Understanding How the ViewPortInstance Works in ADF Regions...................... 18-28
18.10 Creating a Task Flow Template ..o 18-28
18.10.1 How to Copy and Reference a Task Flow Template ........c.cccccoooeiieiiiiiiiiiinnnnn. 18-29
18.10.2 How to Create a Task Flow Template from Another Task Flow.........cccccceceuenie. 18-31
18.10.3 How to Use a Task Flow Template .........cccccoeveeiiiiiiiiiiiiiiincc 18-31
18.10.4 How to Create a Task Flow Template ...........cccccoeoioiiinniiieiceecc, 18-32
18.10.5 What Happens When You Create a Task Flow Template..........cccccoooiiiiiincnne. 18-32
18.10.6 What You May Need to Know About Task Flow Templates That Use Bindings ~ 18-33
18.11 Creating a Page Hierarchy ..o 18-33
18.11.1 How to Create a Page Hierarchy .........cccccocceciiiiiiiiiccccrecceeeeeeerecenes 18-34
18.11.1.1 How to Create an XMLMenuModel Metadata File..........cccccoooviiiiiiinnns 18-36
18.11.1.2 How to Create a Submenu with a Hierarchy of Group and Child Nodes...... 18-37
18.11.1.3 How to Attach a Menu Hierarchy to Another Menu Hierarchy ...................... 18-38
18.11.2 What Happens When You Create a Page Hierarchy.........cccccooiiiiiiniiiinnnn, 18-38
18.12 Using BPEL with Task FIOWS .........cccoviiiiiiiniiiiiiiiiciicccccce 18-40
18.12.1 How to Invoke a BPEL Process from a Task FIoW ........cc.cccovvvviiinniinn, 18-40
18.12.2 How to Call a Bounded Task Flow from BPEL .........ccccccooiiiniiiiiiiiin, 18-40



19 Using Dialogs in Your Application

19.1  Introduction to Using Dialogs in Your Application .........cccccoevmeiiiiiiiiiiiiinieicc 19-1
19.2  Running a Bounded Task Flow in a Modal Dialog..........cccccccoceueiiiiiniiiiciicceene 19-1
19.2.1 How to Run a Bounded Task Flow in a Modal Dialog ..........ccccoceveiinicieiiiicicine. 19-2
19.2.2 How to Return a Value From a Modal Dialog ...........cccooemeiniiiiiininicicccciee 19-2

19.2.3 What You May Need to Know About Running a Bounded Task Flow in a Modal
Dialog 19-3

19.3  Using the ADF Faces Dialog Framework ............cccoooomiiiiiie 19-4
19.3.1 How to Define a JSF Navigation Rule for Opening a Dialog..........cccceueveicueieinnnee. 19-7
19.3.2 How to Create the JSF Page That Opens a Dialog .......c.cccccocveeiiicccicccncccnne 19-8
19.3.3 How to Create the Dialog Page and Return a Dialog Value ..........ccoceeiicieiinnne 19-9
19.3.4 What Happens at Runtime: Raising the Return Event from the Dialog................. 19-11
19.3.5 How to Pass a Value into a Dialog........c.ccccceeeuiiiiiiiieiiiccrceceeeeeeeesceeenes 19-11
19.3.6 What Happens at Runtime: Handling the LaunchEvent ...........cccocoviiniinnan 19-12
19.3.7 How to Handle the Return Value..........cccccovviiiniinniiiicccces 19-12
19.3.8 What Happens at Runtime: Handling the ReturnEvent on the Launching Component..
19-13

Part IV Creating a Databound Web User Interface

20 Getting Started with Your Web Interface

21

20.1  Introduction to Developing a Web Application with ADF Faces........cccccccccocucueuiucucucnnne 20-1
20.2  Using Page Templates ...t s 20-1
20.2.1 How to Use ADF Data Binding in ADF Page Templates ..........c.ccccoeeeieiriiiininnnen 20-3
20.2.2 What Happens When You Use ADF Model Layer Bindings on a Page Template. 20-4
20.2.3 How to Add a Databound Page Template to a Page Dynamically ...........cocccuueee. 20-6
20.2.4 What Happens at Runtime: How Pages Use Templates...........cccccoouevrriiiiiineinnnne. 20-7
20.3 Creatinga Web Page .......cccccoeiiiiiiiiiiiiicc s 20-7
20.4  Using a Managed Bean in a Fusion Web Application...........ccccevoireieiiiiciiiiicne 20-8
20.4.1 How to Use a Managed Bean to Store Information...........cccoooeeeiiiininnnne. 20-10
20.4.2 What Happens When You Create a Managed Bean...........cccooooeiiiiicnciiinncnnne. 20-11
20.4.3 How to Set Managed Bean Memory Scopes in a Server-Cluster Environment .... 20-12
Understanding the Fusion Page Lifecycle

21.1  Introduction to the Fusion Page Lifecycle..........cccoooiiiiiiiiiiiiiiicc 21-1
21.2  The JSF and ADF Page Lifecycles ... 21-3
21.21 What You May Need to Know About Using the Refresh Property Correctly......... 21-7
21.2.2 What You May Need to Know About Task Flows and the Lifecycle........................ 21-9
21.3  Object Scope LIfECYCles ........cccimiiiiiiiiiiiiiiiiiiiciciccn e 21-10
21.31 What You May Need to Know About Object Scopes and Task Flows................... 21-12
21.4  Customizing the ADF Page Lifecycle ... 21-13
21.41 How to Create a Custom Phase Listener............cccccccceciiiiiiiiiinnniiiniinene 21-13
2142 How to Register a Listener Globally .........ccccccccciiiiininniiirnccreeceeeeeeenes 21-14
21.4.3 What You May Need to Know About Listener Order .........cccooooiiieiiinicieinnnnen, 21-14
21.4.4 How to Register a Lifecycle Listener for a Single Page...........cccccevvivnninninnnnnne. 21-15

xXiii



22

23

XXiv

21.4.5 What You May Need to Know About Extending RegionController for Page Fragments
21-16

Creating a Basic Databound Page

22.1  Introduction to Creating a Basic Databound Page.............ccooeueiiiiiiiiiiiiiicc 22-1
222  Using Attributes to Create Text Fields........ccoooiiiie 22-2
22.2.1 How to Create a Text Field .......cccoovviiniiiiiics 22-2
22.2.2 What Happens When You Create a Text Field ... 22-4
22.2.2.1 Creating and Using Iterator Bindings ..........cccocoooiiiiii, 22-4
22222 Creating and Using Value Bindings .........cccccocoeeciiciiiiiiiiicccceccceeenens 22-5
22.2.2.3 Using EL Expressions to Bind UI Components ..........ccccoeveiiiniciininennnnnn 22-5
22.3  Creating a Basic FOIM.........cooiiiiiiiiiiii s 22-7
22.3.1 How to Create a FOIM .....coiieiiviiiic s 22-7
22.3.2 What Happens When You Create a FOrm ........cccoooiiiiiiiiiicccc, 22-8
22.4  Incorporating Range Navigation into FOrms...........ccoiiiie 22-9
22.4.1 How to Insert Navigation Controls into @ FOrm ..........cccoevvvvnnnnnnnnnnnnccnes 22-10
22.4.2 What Happens When You Create Command Buttons...........cccoooiiiiiiinnnnnen 22-10
22.4.2.1 Action Bindings for Built-in Navigation Operations ...........cccocoevviiiiiininnnen. 22-11
22,422 Iterator RangeSize Attribute ... 22-11
22.4.2.3 EL Expressions Used to Bind to Navigation Operations...........cccccccovvrinnunnnes 22-12
22.4.3 What You May Need to Know About Automatic Partial Page Rendering............ 22-14
22.4.4 What Happens at Runtime: How Action Events and Action Listeners Work ...... 22-14

22.4.5 What You May Need to Know About the Browser Back Button and Navigating
Through Records 22-15

225  Creating a Form to Edit an Existing Record ............cooioiiiiiiic 22-15
22.5.1 How to Create Edit FOImMS ........cccoovviiiiiiiiiicc e 22-16
225.2 What Happens When You Use Built-in Operations to Change Data ..................... 22-17
22.6  Creating an Input FOImM ... 22-19
22.6.1 How to Create an Input Form Using a Task FIoW ..........cccccceevvviinnnnnnnncees 22-19
22.6.2 What Happens When You Create an Input Form Using a Task Flow................... 22-20
22.6.3 What Happens at Runtime: Createlnsert Action from the Method Activity ......... 22-21
22.6.4 What You May Need to Know About Displaying Sequence Numbers.................. 22-22
227  Using a Dynamic Form to Determine Data to Display at Runtime..........c.cccocooeuennnee. 22-22
22.7.1 How to Use Dynamic FOImMS.......ccccoviiiiiiiiiiiiiiccccccccces 22-23
22.7.2 What Happens When You Use Dynamic Components............ccccocoerecccccccnnee 22-24
22.7.3 What Happens at Runtime: How Attribute Values Are Dynamically Determined ..........
22-24
22.8  Modifying the Ul Components and Bindings on a Form ..........ccccoevvnninnnnnnnnne. 22-25
22.8.1 How to Modify the UI Components and Bindings..........c.cccocvvevvrnrnnncnnnenccncnes 22-25
22.8.2 What Happens When You Modify Attributes and Bindings............cccoooeveiinnnnne. 22-26

Creating ADF Databound Tables

23.1 Introduction to Adding Tables ... 23-1
23.2  Creating a Basic Table ... 23-2
23.2.1 How to Create a Basic TabIe........cccccueiiiriiniirieieieieieeeteee et sae s s esaesassesnens 23-2
23.2.2 What Happens When You Create a Table .........ccccoooiiiiiiiiiiiiiccc 23-4
23.2.2.1 Iterator and Value Bindings for Tables ..........cccccccoviiiviniininnnniniiinccnes 23-4



24

23.2.2.2 Code on the JSF Page for an ADF Faces Table...........cccccoevniiiiiiniiicinnnn, 23-5

23.2.3 What You May Need to Know About Setting the Current Row in a Table............. 23-8
23.3  Creating an Editable Table ... 23-9
23.3.1 How to Create an Editable Table..........c.cccccocoiiiiiiiiiii 23-11
23.3.2 What Happens When You Create an Editable Table ...........cccccccoviiinninnnnnnn 23-12
23.4  Creating an Input Table .........cccccoiiiiiiiiiccc s 23-13
23.4.1 How to Create an Input Table...........cccooiiiiiiiiiiiii 23-13
23.4.2 What Happens When You Create an Input Table ............ccccoevvviinninnnnnnn 23-13
23.4.3 What Happens at Runtime: How Createlnsert and Partial Page Refresh Work... 23-15
23.4.4 What You May Need to Know About Creating a Row and Sorting Columns...... 23-15
23.4.5 What You May Need to Know About Create and Createlnsert .............cccccoo.c.. 23-15
23.5  Providing Multiselect Capabilities ..........cccoeurrrriiiniiiiiiicicceccccceeeeeeennes 23-16
23.5.1 How to Add Multiselect Capabilities ............cccceieiiiiiiiiiiiiiiiii 23-17
23.5.2 What Happens at Runtime: How an Operation Executes Against Multiple Rows...........
23-19

23.6  Modifying the Attributes Displayed in the Table ..........ccccccccoviiiiinninicrrreae 23-19
23.6.1 How to Modify the Displayed Attributes ..o 23-19
23.6.2 How to Change the Binding for a Table..........ccccoooiiiiii, 23-19
23.6.3 What Happens When You Modify Bindings or Displayed Attributes................... 23-20
Displaying Master-Detail Data

241  Introduction to Displaying Master-Detail Data..........c.cccccceueuervriinnrrnirrnrnrrceecnes 24-1
24.2  Identifying Master-Detail Objects on the Data Controls Panel............ccccccevirriiiennnne. 24-3
24.3  Using Tables and Forms to Display Master-Detail Objects...........cccccoeueieiiiniiiniiineienne. 24-5
24.31 How to Display Master-Detail Objects in Tables and Forms...........cccccccovvuvivenenenne. 24-6
24.3.2 What Happens When You Create Master-Detail Tables and Forms ........................ 24-7
24.3.2.1 Code Generated in the JSF Page........cccooiiieiiiiiccc e, 24-7
24322 Binding Objects Defined in the Page Definition File...........ccccccoceeinnnvnnnene. 24-8
24.3.3 What Happens at Runtime: ADF Iterator for Master-Detail Tables and Forms ..... 24-9

24.3.4 What You May Need to Know About Displaying Master-Detail Widgets on Separate
Pages 24-10

24.4  Using Trees to Display Master-Detail Objects..........ccccovuvueurirrirnirrnnnirrrreereeeenes 24-10
24.41 How to Display Master-Detail Objects in Trees..........ccccoovviiiiiiiiiiiiniiicnnes 24-11
24.4.2 What Happens When You Create an ADF Databound Tree.........cccoeoiiuiinnnnne. 24-14
24421 Code Generated in the JSF Page........cccoovvrrneiniiniiicciicccccccecccenenes 24-14
24.4.2.2 Binding Objects Defined in the Page Definition File...........ccccoccooniiiiinii. 24-15
24.4.3 What Happens at Runtime: Displaying an ADF Databound Tree ......................... 24-16
245  Using Tree Tables to Display Master-Detail ObjJects ...........ccooveiiiioiciiiccccciccnenes 24-16
24.5.1 How to Display Master-Detail Objects in Tree Tables ...........ccccovvviiiiiiiiinnnnns 24-17
2452 What Happens When You Create a Databound Tree Table..........ccccoocoriirirnnnnne. 24-17
24521 Code Generated in the JSF Page........cccoovvrrnininininiiciccccccecccecccenenes 24-17
24522 Binding Objects Defined in the Page Definition File...........ccccoccoooiiiinii. 24-18
24.5.3 What Happens at Runtime: EVents ..., 24-18
2454 Using the Targetlterator PrOPerty ... 24-19
246  Using Selection Events with Trees and Tables ...........cccccooiiiiiiiiic 24-20
24.6.1 How to Use Selection Events with Trees and Tables ...........cccccccccvviinnvinninnnne. 24-20
24.6.2 What Happens at Runtime: RowKeySet Objects and SelectionEvent Events........ 24-21

XXV



25

26

XXVi

Creating Databound Selection Lists and Shuttles

25.1  Introduction to Selection Lists and Shuttles .............ccccoeviiiinininiiiii 25-1
25.2  Creating List of Values (LOV) ..o 25-1
25.2.1 How to Create an LOV ... 25-6
25.2.2 What Happens When You Create an LOV ... 25-6
25.3  Creating a Selection List.........ccccccoiiiiiiiiiiiiiii 25-7
25.3.1 How to Create a Single Selection List ..........cccoouoiiiiiiiciiie 25-8
25.3.2 How to Create a Model-Driven List.........ccccccooiiiiiiiiiiiiiiiiccccs 25-9
25.3.3 How to Create a Selection List Containing Fixed Values ........ccccccccoevvvnvnnecne. 25-10
25.3.4 How to Create a Selection List Containing Dynamically Generated Values......... 25-11
25.3.5 What Happens When You Create a Model-Driven Selection List...........c.cccceceuee. 25-12
25.3.6 What Happens When You Create a Fixed Selection List.........ccccoceiiiiiiiccnnee. 25-13
25.3.7 What You May Need to Know About Values in a Selection List .............cocc......... 25-14
25.3.8 What Happens When You Create a Dynamic Selection List..........cccccooeiiinnnnns 25-14
25.4  Creating a List with Navigation List BINding...........ccccccooiiiiiiiiiccccccnes 25-15
25.5  Creating a Databound Shuttle..........ccocooiii e 25-16

Creating Databound ADF Data Visualization Components

26.1  Introduction to Creating ADF Data Visualization Components ..........cccccceevvvvvivirnnnnnnns 26-1
26.2  Creating Databound Graphs..........cccceiiiiiiiiiiiiiiiis 26-3
26.2.1 How t0 Create a GIaphi.......ccccccciiiiiiiiiiicccccecceeeeeeseee e 26-6
26.2.2 What Happens When You Use the Data Controls Panel to Create a Graph............ 26-8

26.2.3 What You May Need to Know About Using a Graph’s Row Selection Listener for
Master-Detail Processing 26-9

26.2.4 How to Create a Databound Sparkchart ............ccccocoeiiiiiiineccnes 26-10
26.3  Creating Databound Gauges...........ccceueviiirieieiiiiiiicc s 26-12
26.3.1 How to Create a Databound Dial Gauge ..........ccccoooerieiiiiriciiiicccc 26-13
26.3.2 What Happens When You Create a Dial Gauge from a Data Control.................... 26-16
26.3.3 How to Create a Databound Status Meter Gauge Set ..o, 26-17
26.3.4 What Happens When You Create a Status Meter Gauge from a Data Control..... 26-19
26.4  Creating Databound Pivot Tables ..........cccooiiiiiiiiiiiiiicccceeeeeeeeeeeeeeeeeees 26-20
26.4.1 How to Create a Pivot Table ... 26-21
26.4.2 What Happens When You Use the Data Controls Panel to Create a Pivot Table. 26-32
26.4.2.1 Bindings for Pivot Tables ... 26-32
26.4.2.2 Code on the JSF Page for a Pivot Table and Pivot Filter Bar..............cc.c........... 26-33
26.4.3 What You May Need to Know About Aggregating Attributes in the Pivot Table 26-34
26.4.3.1 Default Aggregation of Duplicate Data ROWS........ccccccoovvvivnininnninneee 26-34
26.4.3.2 Custom Aggregation of Duplicate ROWS .......c.cccocuoviiiiiiiciiiiiccc 26-34
26.4.4 What You May Need to Know About Specifying an Initial Sort for a Pivot Table ...........
26-35
26.5  Creating Databound Geographic Maps.........cccccecueuirirriniiiinnrrrrrreeeeeseeees s 26-36
26.5.1 How to Create a Geographic Map with a Point Theme..........ccccccooevvininninn 26-37
26.5.2 How to Create Point Style Items for a Point Theme..........ccccocoooviiiiiiiniiiinnnn, 26-40
26.5.3 What Happens When You Create a Geographic Map with a Point Theme........... 26-42
26.5.3.1 Binding XML for a Point Theme ..........ccccccoeviiiiiiiiii 26-42
26.5.3.2 XML Code on the JSF Page for a Geographic Map and Point Theme ............ 26-42



27

26.5.4 What You May Need to Know About Adding Custom Point Style Items to a Map Point
Theme 26-43

26.5.5 How to Add a Databound Color Theme to a Geographic Map.........ccccceeuerurunnnee. 26-44
26.5.6 What Happens When You Add a Color Theme to a Geographic Map .................. 26-46
26.5.6.1 Binding XML for a Color Theme............cccoviiiiiiiiiiieiic e 26-46
26.5.6.2 XML Code on the JSF Page for a Color Theme .........ccccccovvviiinninninnnnn 26-46
26.5.7 What You May Need to Know About Customizing Colors in a Map Color Theme..........
26-47
26.5.8 How to Add a Databound Pie Graph Theme to a Geographic Map...........cccccc..... 26-47
26.5.9 What Happens When You Add a Pie Graph Theme to a Geographic Map .......... 26-49
26.5.9.1 Binding XML for a Pie Graph Theme...........cccceeeuiiiniiiniiccreeceeeeee 26-49
26.5.9.2 Code on the JSF Page for a Pie Graph Theme .......c.cc.coooiiiiiii, 26-49
26.6  Creating Databound Gantt Charts ... 26-49
26.6.1 How to Create a Databound Project Gantt Chart ...........ccccoevervvviinnnnninnes 26-50
26.6.2 What Happens When You Create a Project Gantt Chart from a Data Control ..... 26-53
26.6.3 What You May Need to Know About Summary Tasks in a Project Gantt Chart. 26-55
26.6.4 What You May Need to Know About Percent Complete in a Project Gantt Chart...........
26-55

26.6.5 What You May Need to Know About Variance in a Project Gantt Chart.............. 26-56
26.6.6 How to Create a Databound Resource Utilization Gantt Chart ............................ 26-56
26.6.7 What Happens When You Create a Resource Utilization Gantt Chart.................. 26-58
26.6.8 How to Create a Databound Scheduling Gantt Chart...........c.cccccevviiiiiiinnnn. 26-60
26.6.9 What Happens When You Create a Scheduling Gantt Chart ... 26-63
26.7  Creating Databound Hierarchy VIEWers.........cccccccecvviiiinniniicncrereeeeeeees 26-64
26.7.1 How to Create a Databound Hierarchy Viewer..........c.cccoooeiiiiiiiiiic 26-66
26.7.2 What Happens When You Create a Databound Hierarchy Viewer ....................... 26-68
26.7.3 How to Create a Databound Search in a Hierarchy Viewer...........cccccccoevvrinnenne. 26-70
Creating ADF Databound Search Forms

27.1  Introduction to Creating Search FOrmS ... 27-1
27141 Query Search FOIMS .......oouoieiiiiic e 27-2
27.1.2 Quick Query Search FOImS .........cccccoviviiiiiiiiiniiiiiiinrcces 27-8
2713 Named Bind Variables in Query Search FOrms ..........cccccccoceiciiiiciicccnccennne 27-8
2714 Filtered Table and Query-by-Example Searches.............ccoooeueiiiiieiiiiiciiiiine, 27-10
27.1.5 Implicit and Named View Criteria..........cocovviirirnnininininiiiiiiicccncccccccennes 27-11
27.1.6 List of Values (LOV) Input Fields..........cccccooriiiiiiicccccccccenenes 27-12
27.2  Creating Query Search FOImMS........c.ccooiiiiiiiiiicicc s 27-13
27.21 How to Create a Query Search Form with a Results Table or Tree Table.............. 27-13
27.2.2 How to Create a Query Search Form and Add a Results Component Later ......... 27-14
27.2.3 How to Persist Saved Searches into MDS ..o 27-15
27.2.4 How to Set Default Search Binding Behavior...........cccccovvvviviinnninniiiciiicnes 27-15
27.25 What You May Need to Know About Dependent Criterion...........cccccccoeueueucucucenene. 27-17
27.2.6 What Happens When You Create a Query FOrm ........ccoovvriiiiniiiincicnnen, 27-17
27.2.7 What Happens at Runtime: Search FOrms...........ccccooiviviniiiniiiicccccce 27-19
27.3  Setting Up Search FOrm Properties ... 27-19
27.3.1 How to Set Search Form Properties on the View Criteria ........ccccovvvvnnnnnnnnnnn 27-19
27.3.2 How to Set Search Form Properties on the Query Component...........ccccoevrunnnee. 27-20

XXVii



28

XXViii

27.3.3 How to Create Custom Operators or Remove Standard Operators ....................... 27-21

27.4  Creating Quick Query Search FOImS .........cccooioiriiiiiiii 27-23
27.4.1 How to Create a Quick Query Search Form with a Results Table or Tree Table.. 27-24
27.4.2 How to Create a Quick Query Search Form and Add a Results Component Later ..........
27-24
27.4.3 How to Set the Quick Query Layout Format...........cccoooiiiiiiiii 27-25
27.4.4 What Happens When You Create a Quick Query Search Form..........ccccocvveaeee. 27-25
27.4.5 What Happens at Runtime: Quick QUery ........cccooovviviviiniiinccc, 27-26
27.5  Creating Standalone Filtered Search Tables from Named View Criteria............c......... 27-26

Creating More Complex Pages

28.1  Introduction to More Complex Pages..........ccoooirurieiiiciiieiiicc 28-1
28.2  Creating Command Components to Execute Methods ..........cccccevuvrvninnnnnnnnncnes 28-2
28.2.1 How to Create a Command Component Bound to a Custom Method .................... 28-2
28.2.2 What Happens When You Create Command Components Using a Method.......... 28-3
28.2.2.1 Defining Method Action Binding...........cccceceeueeuiniiiininiecierceeceeeeeeeeenes 28-3
28.2.2.2 Using Parameters in a Method ..o, 28-3
28.2.2.3 Adding ADF Faces Component Code to JSF Page...........cccccooeviiiiiiinciniinnnnn, 28-4
28.2.2.4 Using EL Expressions to Bind to Methods ... 28-4
28.2.2.5 Using the Return Value from a Method Call...........cccooiiiiiiiie, 28-4
28.2.3 What Happens at Runtime: Command Button Method Bindings ............cc...c........ 28-5
28.3  Setting Parameter Values Using a Command Component ...........c.ccceeevververnncrcrcncncncnes 28-5
28.3.1 How to Set Parameters Using setPropertyListener Within a Command Component......
28-6
28.3.2 What Happens When You Set Parameters ...........ccocoooeiiiiiincccc 28-6
28.3.3 What Happens at Runtime: setPropertyListener for a Command Component ..... 28-7
28.4  Overriding Declarative Methods...........cooiiiiiii 28-7
28.4.1 How to Override a Declarative Method............cccccoiiiiiiiiii 28-7
28.4.2 What Happens When You Override a Declarative Method............c.ccooviiinanee. 28-10
28.5  Using the ADF Faces Calendar Component .............ccoceueuiiieiiiniicieeiccieeeces 28-11
28.5.1 How to Use the ADF Faces Calendar ............cccccccvviviiininininnnnininncnincene 28-13
28.5.2 What Happens When You Create a Calendar...........ccocoveeeeinicenciiicccciccnenens 28-15
28.5.3 What Happens at Runtime: How the Calendar Binding Works ..........ccccoeeeniie. 28-17
28.6  Using the ADF Faces Carousel COMpPOnent...........coovuiviviririninininininnniinicnicccccneccaes 28-17
28.6.1 How to Create a Databound Carousel Component...........c.cccoeuveveverererencnenrrenencncnes 28-18
28.6.2 What Happens When You Create a Carousel ..........ccccooviiiiiiiiiiicicne, 28-20
28.7  Creating Contextual EVents..........cccccccviiiiiiiiiiiiiicccncccseas 28-21
28.7.1 How to Create Contextual Events Declaratively ...........cccocoiiiiiiiinciinicncenes 28-24
28.7.1.1 Creating Contextual Events in the Publisher ............cccccooov 28-25
28.7.1.2 Subscribing to and Consuming EVents ..........cccccccocevvvinnnnnninniinnccnes 28-26
28.7.2 How to Create Contextual Events Manually ..........cccooiiiiiiiiiniiiciciccenes 28-28
28.7.3 How to Create Contextual Event Using Managed Beans............cooooeiiiiienn. 28-30
28.7.4 How to Create a Contextual Event from JavaScript ..o, 28-31
28.7.5 How to Manually Create the Event Map .........ccccccoeeiiirvninnnrcnceecreeenes 28-32
28.7.6 How to Register a Custom Event Dispatcher ..o 28-33
28.7.7 What Happens When You Create Contextual Events.........ccccoooeiiiniiiinnnnnn. 28-33
28.7.8 What Happens at Runtime: Contextual Events ..........c.cccccoeeiiiiniiincniiccene 28-34



28.8 Adding ADF Model Layer Validation ..........ccccooiviiiiiiiiiiiiiiccccccnes 28-35

28.8.1 How to Add Validation .........cccoieueiiiiiiciniiiciciccnee s 28-35
28.8.2 What Happens at Runtime: Model Validation Rules...........ccccccccceiicinnniinnne. 28-36
28.9  Displaying Error MeSSages..........ccooiurieiiiiuiicieiiicieieeeite it 28-36
28.10 Customizing Error Handling ..o 28-37
28.10.1 How to Customize the Detail Portion of a Message..........c.cccccoveveeiicccccicncnenes 28-38
28.10.2 How to Write an Error Handler to Deal with Multiple Threads ............ccccccoc.... 28-40

29 Designing a Page Using Placeholder Data Controls

29.1  Introduction to Placeholder Data Controls..........ccccoeviviiiiiiiniiiiniii 29-1
29.2  Creating Placeholder Data CONtrols..........coooooueiiiiiiiiiiiccc 29-2
29.2.1 How to Create a Placeholder Data Control..........ccccvuvviiiininiiinicccccnens 29-2
20.2.2 What Happens When You Create a Placeholder Data Control ..o 29-3
29.3  Creating Placeholder Data TYPes ........cccoeuirieieiiiciiicc s 29-4
29.3.1 How to Create a Placeholder Data TYPe ......ccoccoviiimiiiiiccccccccccececeenceeees 29-5
29.3.2 What Happens When You Create a Placeholder Data Type.......cccccoovvrriniiiinnnnnn. 29-8
29.3.3 How to Configure a Placeholder Data Type Attribute to Be an LOV ....................... 29-9
29.3.3.1 Configuring an Attribute to Be a Fixed LOV......cccccccoiiiiiiiiiiiicncccce 29-9
29.3.3.2 Configuring an Attribute to Be a Dynamic LOV ..., 29-10
29.3.4 How to Create Master-Detail Data Types.......ccccoouieieiiiiiiiieiiccecc 29-11
29.35 What Happens When You Create a Master-Detail Data Type.........ccccccceueueucueuennene. 29-13
29.3.6 How to Add Sample Data .........cccoeeviiiiiiiiiiiiiiiiiicccs 29-13
29.3.6.1 Adding Sample Data Manually..........c.c.coooriiiiii e, 29-14
29.3.6.2 Importing Sample Data .........ccccceiieiiiiicirccrerrre s 29-15
29.3.7 What Happens When You Add Sample Data ..........ccccocoovviiiiniiiiiinen, 29-15
29.4  Using Placeholder Data CONtrols .........ccoviiiiiiiiiiciiicc e 29-16
29.4.1 Limitations of Placeholder Data Controls...........cccoovuviinreiniiieiiineicccnens 29-16
29.4.2 Creating Layout .......ccoviiiiic e 29-16
29.4.3 Creating a Search FOIrmL.........ccooooiiiiii 29-17
29.4.4 Binding COMPONENLES ........ouevruririririririiriier et 29-17
29.4.5 Rebinding COMPONENLS .........coiiuiiiiieiieiici e 29-17
29.4.6 Packaging Placeholder Data Controls to ADF Library JARS .......ccccocovvnininininnee. 29-17

PartV Completing Your Application

30 Enabling ADF Security in a Fusion Web Application

30.1  Introduction to Oracle ADF SeCUrity .......ccccooieiiiriiiieieiiceecc e 30-1
30.1.1 Integration of Oracle ADF Security and Java Security.........ccccccccveeennvnccenenenes 30-3
30.1.2 Summary of Oracle ADF Security .......ccccooiiieiniiiciiiiiccc e 30-4
30.2  Oracle ADF Security Process OVEIVIEW ..o 30-6
30.3  Enabling Oracle ADF SECUTItY ......cccccoeiiiiiiimiiiiiiiiicieciccccece s 30-9
30.3.1 How to Enable Oracle ADF SeCUrity ........ccooeeiiiiiiciiiiiciecc e 30-9
30.3.2 What Happens When You Enable Oracle ADF Security ..........cccocoeeuniieiniiiccnnnen. 30-13
30.3.3 What Happens When You Generate a Default Form-Based Login Page ............... 30-16
30.3.4 What You May Need to Know About the Configure ADF Security Wizard......... 30-17
30.3.5 What You May Need to Know About ADF Authentication ............cccccviinnnne. 30-17

XXiX



XXX

30.3.6 What You May Need to Know About the Built-In test-all Role ............ccccocoeeie.. 30-17

30.3.7 What You May Need to Know About the valid-users Role............cccccoevviiinnnnes 30-17
30.4  Creating Application ROIES .......cccccccuiiiiiiiiiiiiiiiiiieiciicccee s 30-18
30.4.1 How to Create Application Roles...........ccccoeeiiiiiiiiiiiiiiiicn 30-18
30.4.2 What Happens When You Create Application Roles............ccccooreiiiiinn, 30-19
30.4.3 What You May Need to Know About Enterprise Roles and Application Roles... 30-20
30.5  Defining ADF Security POLCIES........cocoeviiieiiiieiiicieeci e 30-21
30.5.1 How to Make an ADF Resource Public..........ccccccovivinininiiniiniiiiinie 30-21
30.5.2 What Happens When You Make an ADF Resource Public...........c.ccccociiiincnnne. 30-24
30.5.3 What Happens at Runtime: How the Built-in Roles Are Used...........cccooovrnrnnnnee. 30-24
30.5.4 How to Define Policies for ADF Bounded Task FIows............cccccccevniiiiiiinnnnn 30-25
30.5.5 How to Define Policies for Web Pages That Reference a Page Definition ............. 30-28
30.5.6 What Happens When You Define the Security Policy ........c.cccoovieiiiiiiiiiinnn 30-32
30.5.7 What Happens at Runtime: How ADF Security Policies Are Enforced.................. 30-33

30.5.8 What You May Need to Know About Defining Policies for Pages with No ADF
Bindings 30-34

30.5.9 How to Use Regular Expressions to Define Policies on Groups of Resources...... 30-35
30.5.10 How to Define Policies for Data ... 30-36
30.5.10.1 Defining Permission Maps on ADF Entity Objects .........cccoceveviiioinciiiccnnes 30-36
30.5.10.2 Granting Permissions on ADF Entity Objects.........cccccocvvviiiiinnniininn, 30-38
30.6  Creating Test USEIS........ccciiiiiieiiiiieicicce s 30-39
30.6.1 How to Create Test Users in JDeveloper..........ccccocvviivivirvniinnnrnrrreeeerereecenes 30-39
30.6.2 What Happens When You Create Test Users..........cccocovvivinniiicccnen, 30-41
30.6.3 How to Associate Test Users with Application Roles...........ccoooeiriiiiinicnn 30-42
30.6.4 What Happens When You Configure Application Roles........c.cccccceceiinninnnne. 30-43
30.7  Creating a LOgIN Page ........ccccouvviviiiiiiiiiiiiiii e 30-43
30.7.1 How to Create a Login Link Component and Add it to a Public Web Page.......... 30-44
30.7.2 How to Create a Login Page ..., 30-46
30.7.2.1 Creating Login Code for the Backing Bean ...........cccccocvviiinininniniiiiinnns 30-46
30.7.2.2 Creating an Oracle ADF Faces-Based Login Page...........cccccooorieiiiiciiiennnen. 30-50
30.7.2.3 Configuring the web.xml File for an Oracle ADF Faces-Based Login Page... 30-54
30.7.2.4 Ensuring That the Login Page Is PUDLiC .........ccccccovviiviniiii 30-54
30.7.3 How to Create a Public Welcome Page ............cccccceueuiiiiiinininiiiicniiinnnnnncenes 30-54
30.7.3.1 Ensuring That the Welcome Page Is PUDIC ........ccovoiiiiiiiiiiicciiccees 30-55
30.7.3.2 Adding Login and Logout Links........cccccceeiiiiiiiiiii 30-55
30.7.3.3 Hiding Links to Secured Pages..........cccccovnnnninininiiiiiciccccccne 30-56
30.7.4 How to Redirect a User After Authentication ..........cccccevvvieiiiniiiniic, 30-56
30.7.5 What You May Need to Know About ADF Servlet Logout and Browser Caching...........
30-57
30.8  Testing Security in JDEVEIOPET.........cccoiiiiiiiiiiiciccceec e 30-58
30.8.1 How to Configure, Deploy, and Run a Secure Application in JDeveloper............ 30-58
30.8.2 What Happens When You Configure Security Deployment Options.................... 30-59
30.8.3 How to Use the Built-In test-all Application Role ..........ccccccceuiiviiviinnnnninne 30-60

30.8.4 What Happens at Runtime: How Oracle ADF Security Handles Authentication 30-61
30.8.5 What Happens at Runtime: How Oracle ADF Security Handles Authorization.. 30-63

30.9  Preparing the Secure Application for Deployment ............cccceiiiniiiiiiiiiiinnne 30-65
30.9.1 How to Remove the test-all Role from the Application Policy Store...................... 30-66
30.9.2 How to Remove Test Users from the Application Identity Store............ccccoevunnnee. 30-67



31

30.10 Disabling Oracle ADF SeCUTItY ......cccceiiiiriiiiiiiiciecct s 30-67

30.10.1 How to Disable Oracle ADF Security .........cccocevvviiiiiniiiiiinnnncnns 30-68
30.10.2 What Happens When You Disable ADF Security..........ccccococeieiicccccecccncnennes 30-68
30.11  Advanced Topics and Best Practices.........c.cccccoovvviiiiiiiiiiiniiiiiiiiic 30-68
30.11.1 Using Expression Language (EL) with ADF Security ..........ccoooeeioiiciiiiiicciene 30-69
30.11.1.1 How to Evaluate Policies Using EL .........ccccccoceuiiiinniiiininnreeceeeees 30-69
30.11.1.2 What Happens When You Use the Expression Builder Dialog........................ 30-73
30.11.1.3 What You May Need to Know About Delayed Evaluation of EL.................... 30-73
30.11.2 How to Evaluate Policies Using Custom JAAS Permissions and EL...................... 30-74
30.11.3 Getting Information from the Oracle ADF Security Context..........cccooeeviiiriennnee. 30-77
30.11.3.1 How to Determine Whether Security Is Enabled.............cccooooiini, 30-77
30.11.3.2 How to Determine Whether the User Is Authenticated ..........cccccoevviiiniininnes 30-78
30.11.3.3 How to Determine the Current User Name ..........cccccoovvvivivininnnnnnne 30-78
30.11.3.4 How to Determine Membership of a Java EE Security Role.............ccc.......... 30-78
30.11.3.5 How to Determine Permission Using Java .......c.ccccovviiinniiiinnniicne, 30-79
30.11.4 Best Practices for Working with Oracle ADF Security .........cccocovviviiiniiiiiininnen 30-80
Testing and Debugging ADF Components
31.1  Introduction to Oracle ADF Debugging............cccoooeueiiiiiiiiiiiiciciiicec s 31-1
31.2  Correcting Simple Oracle ADF Compilation EXrors..........ccoooeieiiiicieieiciccccee 31-2
31.3  Correcting Simple Oracle ADF Runtime Errors...........ccccccceciiiiciiicnnciecrcecenes 31-4
31.4  Validating ADF Controller Metadata ............cccooeuiiiiiiiiiiiiic e 31-6
31.5  Using the ADF LOZEET .....ccuoiimriiiiiiietiec et 31-6
31.5.1 How to Turn On Diagnostic LOggINg .........cccccceiviviniiiiiiiiiiiiiiicccenne 31-7
31.5.2 How to Create an Oracle ADF Debugging Configuration ..o 31-7
31.5.3 How to Set ADF Logging Levels.........cccoouoiiiiiiiiiiciiccecc s 31-8
31.5.3.1 Setting Up Logging Levels ... 31-10
31.5.4 How to Use the Log ANAlyzZer ...........ccooiiioiiiiiciiic s 31-10
31.5.5 What You May Need to Know About the Logging.xml File...........cccccooovrriinnnne. 31-12
31.5.6 What You May Need to Know About ADF Logging and Oracle WebLogic Server .........
31-13
31.6  Using the Business Component Browser for Testing and Debugging............c...cc........ 31-13
31.6.1 How to Run in Debug Mode and Test with the Business Component Browser... 31-14
31.6.2 How to Run the Business Component Browser and Test with a Specific Configuration.
31-14
31.6.3 What Happens When You Run the Business Component Browser in Debug Mode.........
31-15
31.6.4 How to Verify Runtime Artifacts in the Business Component Browser ................ 31-15
31.6.5 How to Refresh the Business Component Browser with Application Changes... 31-15
31.7  Using the ADF Declarative Debugger ...........ccooeuiiiiriiiiiiiic e 31-16
31.7.1 Using ADF Source Code with the Debugger..........ccccccoovviiiiinnniiniiniinne 31-17
31.7.2 How to Set Up the ADF Source User Library ..o 31-18
31.7.3 How to Add the ADF Source Library to a Project ..o 31-18
31.7.4 How to Use the EL Expression Evaluator............ccccovvviiiinnnninnncnes 31-19
31.7.5 How to View and Export Stack Trace Information ...........cccccovevvvnnnennncncncnne. 31-20
31.8  Setting ADF Declarative Breakpoints ...........c.cccoeeiiiiiiiiiiiiiiiccc 31-21
31.8.1 How to Set and Use Task Flow Activity Breakpoints .........c.cccccoooeueieiiiiiiniicnnnnen. 31-28

XXXi



32

33

XXXii

31.8.2
31.8.3
31.84
31.8.5
31.8.6
31.8.7
31.8.8
31.9
31.9.1
31.9.2
31.9.3
31.94
31.9.5
31.9.6
31.9.7
31.9.8
31.10
31.10.1
31.10.2
31.10.3
31.10.4
31.10.5
31.10.6
31.10.7

How to Set and Use Page Definition Executable Breakpoints..........c.ccccoooeuennnne. 31-29
How to Set and Use Page Definition Action Binding Breakpoints ......................... 31-30
How to Set and Use Page Definition Attribute Value Binding Breakpoints.......... 31-31
How to Set and Use ADF Lifecycle Phase Breakpoints ...........ccccocevoiiiiiiiiinnan. 31-32
How to Use the ADF Structure Window ..........cccocevviiiiiininiiiine, 31-34
How to Use the ADF Data Window ..., 31-37
What Happens When You Set an ADF Declarative Breakpoint...........cccccocvueniee. 31-48
Setting Java Code Breakpoints...........cooccueiiiiiiiiiicc e 31-48
How to Set Java Breakpoints on Classes and Methods..........ccccccevuviivvnninncnnne. 31-48
How to Optimize Use of the Source Editor ..........cccccocevviiiiiiiiiiiiiii, 31-49
How to Set Breakpoints and Debug Using ADF Source Code ..........ccooeurvirnnnnne. 31-50
How to Use Debug Libraries for Symbolic Debugging ...........ccccccevvvvvnnrnnecne. 31-50
How to Use Different Kinds of Java Code Breakpoints...........cccccoevvninininnnnnnn 31-52
How to Edit Breakpoints for Improved Control.........c.c.ccoooiiiiiii, 31-53
How to Filter Your View of Class Members...........cccceviviririiniinreiniecicenenns 31-54
How to Use Common Oracle ADF Breakpoints ..........c.cccocevveiiiniiinnninnn, 31-54
Regression Testing with JUNIt.......c..cooooiiiiiiiie 31-55
How to Obtain the JUNit EXteNSION.......ccecieeieieieirieirtiseeiet et ee e aens 31-56
How to Create a JUNit Test Case .....cocevuerierierierieiiiriieintesieseiee ettt 31-57
How to Create a JUnit Test FIXtUTE ....coceoviriiiiiiiiicteeeetee et 31-59
How to Create a JUnit Test SUIte......ceecvevverciereeieeeeeeetee ettt 31-59
How to Create a Business Components Test Suite..........cccoceeeviiiiiiiiiiinnnn, 31-60
How to a Create Business Components Test FiXture ... 31-62
How to Run a JUnit Test Suite as Part of an Ant Build Script .........ccocoeeeiiiccnnes 31-63

Refactoring a Fusion Web Application

32.1
32.2
32.3
32.4
32.5
32.6
32.7
32.8
32.9
32.10
32.11
32.12

Introduction to Refactoring a Fusion Web Application ..........ccccceeevvvvvvicnvvnenenenes 32-1
Renaming FAles ... 32-1
MOVINEG JSF PAGES .....cvviiiiiit s 32-2
Refactoring pagedef.xml Bindings ObJects .........ccccoceiuiiciiiicciicececccceeceeeeeeees 32-2
Refactoring ADF Business COMPONENLS ........c.c.oviiuiieiiiiinieieiceiece i 32-3
Refactoring ADF Business Component Object Attributes..........cccocoooeiiiiniiiiiiiinne, 32-3
Refactoring Named EIEMENts .........ccccccccuiiiiiiiiiiiiiiiiiicceceeeeeceeeeee s 32-4
Refactoring ADF Task FIOWS.........c.couiiiiiiiiici s 32-5
Refactoring the DataBindings.cpX File..........ccccoooiiiiiiiiiicceccce, 32-5
Refactoring Across Abstraction Layers ..........cccccccccceeriiiciennineererereereeeeeeeses s 32-6
Refactoring Limitations .........ccccoiiuiiiiiiiicic s 32-6
Refactoring the .jpx Project File ... 32-7

Reusing Application Components

33.1
33.1.1
33.1.1.1
33.1.1.2
33.1.1.3
33.1.1.4
33.1.1.5

Introduction to Reusable COMPONENLS..........cccciimimiiiiiiiiiiiiiicceeeeeeees 33-1
Creating Reusable COMPONENLS ........ccceueuiuiiimiiiiiiiiiicicieieieieeeeeiecee e 33-3
Naming COnVeNtioNS ........ccccoviiiiieiiiiiiiiiiiiic s 33-3

The Naming Process for the ADF Library JAR Deployment Profile ................. 33-5
Keeping the Relevant Project..........ccocciiiiiiiiiiiiiececccecccceeeeeeenenens 33-6
Selecting the Relevant Technology Scope........cccoviiiiniciiiiiciciciccce, 33-6
Selecting Paths and Folders ..o 33-6



34

33.1.1.6 Including Connections Within Reusable Components............cccccovvviniiinininnnn 33-6

33.1.2 Using the Resource Palette..............oooriiiiiiii e 33-7
33.1.3 Extension LIDIaries ... 33-8
33.2  Packaging a Reusable ADF Component into an ADF Library.......c.cccccooeeiiiinirieinnnen. 33-12
33.2.1 How to Package a Component into an ADF Library JAR ..o, 33-12
33.2.2 What Happens When You Package a Project to an ADF Library JAR ................... 33-17
33.2.2.1 Application ModUles ...........ccoeviviiiiiniiiiiiiii e 33-17
33.2.2.2 Data CONtrols .......cccocovviiiiiiiiiiiiiiii e 33-18
33.2.2.3 TaSK FIOWS ...cuviiiiiiiiic e 33-18
33.2.2.4 Page Templates ........cocueuiiuiieiiiiciec e 33-18
33.2.2.5 Declarative COMPONENES ......c.ccoviiueiiiicieieiicee e 33-18
33.2.3 How to Place and Access JDeveloper JAR Files........cccccccovviivinnnnnnnnnnrccnes 33-18
33.3  Adding ADF Library Components into Projects..........c.cccooueueieioiriiiiiicciciccce 33-19
33.3.1 How to Add an ADF Library JAR into a Project using the Resource Palette......... 33-19
33.3.2 How to Add an ADF Library JAR into a Project Manually.........ccccccccovvvnnnnenne. 33-21
33.3.3 What Happens When You Add an ADF Library JAR to a Project........cccccceeune.e. 33-22
33.3.4 What You May Need to Know About Using ADF Library Components .............. 33-24
33.3.4.1 Using Data CONtrols.........cccoiiiiiiiiiiicicceecceee e 33-25
33.3.4.2 Using Application Modules.............cccoouviiniiiiiiiiiiccine 33-25
33.3.4.3 Using Business COMPONENLS .........ccceveiiiiiiiiiiiiiiiiiiiie 33-25
33.34.4 UsINg Task FLOWS......coovoiiiiiiiiiiccccccccee e 33-26
33.3.4.5 Using Page Templates..........coouoiiirieiiieieiciee e 33-26
33.3.4.6 Using Declarative COmMPONeNts..........c.ccueviieieiiiiicieieicceeecie e 33-27
33.35 What You May Need to Know About Differentiating ADF Library Components............
33-27

33.3.6 What Happens at Runtime: Adding ADF Libraries ........cccocooviiiniinnnnnn. 33-27
33.4  Removing an ADF Library JAR from a Project ... 33-28
33.4.1 How to Remove an ADF Library JAR from a Project Using the Resource Palette 33-28
33.4.2 How to Remove an ADF Library JAR from a Project Manually..........c.cccccoornnee. 33-28
Customizing Applications with MDS

34.1  Introduction to Customization and MDS.............ccccoiiiiiiiiiiiii 34-1
34.1.1 Customizations and Layers.........ccccccccvcuiiiiiiiiiiiiiiiccceees 34-2
34.1.2 Static and Dynamic Customization Content ...........ccccoeeueevrriennneinrrreeeenes 34-3
34.2  Developing a Customizable Application ... 34-4
34.2.1 How to Create Customization Classes ...........ccccceeueriiiiiciiiiiiininiiniinnnsnnseecaes 34-4
34.2.1.1 Customization ClaSSes.........ccvviiiiiiiiiiiieicic e 34-4
34.2.1.2 Implementing the getValue() Method in Your Customization Class................ 34-6
34.2.1.3 Creating a Customization Class .........c.ccccceuiiiiiiiiiiiniiiiiincces 34-8
34.2.1.4 Making Your Customization Classes Available to JDeveloper ............ccccc....... 34-9
34.2.2 What You May Need to Know About Customization Classes.............cccceueurinnenee. 34-10
34.2.3 How to Enable Seeded Customizations for View Projects ........cccccoovevveiiiicnnnnn. 34-10
34.2.4 How to Enable Seeded Customizations in Existing Pages .........cccccccevvvvrrrncnnee 34-11

34.2.5 How to Enable Customizations in Resource Bundles.............cccccovvininninnnnnnnnn 34-12
34.2.6 How to Configure the adf-config.xml file ........c.cccoviviiiiiiiniiiiiiiicccces 34-12
34.2.7 What Happens When You Create a Customizable Application ..........cccccccceueneeee. 34-13

34.2.8 What You May Need to Know About Customizable Objects and Applications . 34-13

XXXxiii



35

36

XXXiV

34.3  Customizing an ApPliCation ..o 34-14

34.3.1 Introducing the Customization Developer Role............c.cccooiiiiiiiii 34-14
34.3.2 How to Switch to the Customization Developer Role in JDeveloper ..................... 34-15
34.3.3 Introducing the Tip Layer ........ccoooooiiiiiiii s 34-15
34.3.4 How to Configure Customization Layers.........c.c.ccoceooiriiiiciieiccccc 34-15
34.35 How to Customize Metadata in JDeveloper ... 34-16
34.3.6 What Happens When You Customize an Application ..........c.cooovvviiiinninnnnnn. 34-18
34.3.7 How to Customize ADF Library Artifacts in JDeveloper........cc.cccooceiiiicicinnc. 34-18
34.3.8 What Happens When You Customize ADF Library Artifacts.........ccccccocceecucuennne. 34-19
34.3.9 Packaging and Deploying Customized Applications ...........ccceeveerriiiiiincicininne. 34-20
34.3.10 What Happens at Runtime in a Customized Application...........cccooevvriiiiiinennnn. 34-21
34.3.11 What You May Need to Know About Customized Applications..........cccccccueuenee. 34-21
34.3.11.1 Customization and Integrated Source Control ..o, 34-21
34.3.11.2 Editing Resource Bundles in Customized Applications...........ccccocoeveierieieiennnes 34-22
34.4  Extended Metadata Properties..........cccooviiiiirniniininnn e 34-23
34.4.1 How to Edit Extended Metadata Properties..........ccccoeeviiiiieiiininin 34-23
34.4.2 How to Enable Customization for Design Time at Runtime...........cccccoooerreinnne. 34-24
34.5  Enabling Runtime Modification of Customization Configuration...........cccccceceeueururence 34-25

Allowing User Customizations at Runtime

35.1  Introduction to Allowing User Customizations...........ccccccecucueuvurerineeerveneeenrrnneercseeeenes 35-1
35.2  Enabling Runtime User Customizations for a Fusion Web Application............ccccc.c...... 35-6
35.2.1 How to Enable User Customizations...........cccccevuviviviniiiniiiiiniiins 35-6
35.2.2 What Happens When You Enable User Customizations...........cccccocecceuccucucucnennnnes 35-7
35.3  Configuring User Customizations...........cccviiuiiiiiieiiiiiiiiiiiiiccccsee s 35-8
35.3.1 How to Configure Change Persistence............cccccoeiiviniiiiiiniiiiiii 35-9
35.3.2 What Happens When You Configure Change Persistence .........ccccccccoceucuecucncnnne. 35-10
35.4  Controlling User Customizations in Individual JSF Pages..........cccccoeuveeirieiiiinicnenncne. 35-10
35.4.1 How to Implement User Customizations on a JSF Page..........ccccocoeuviiriniiicicnenne. 35-11
35.4.2 What Happens at Runtime: How Changes Are Persisted and Restored................ 35-12

35.4.3 What You May Need to Know About Using Change Persistence on Templates and
Regions 35-12

35.5 Implementing Custom User Customizations ............cccccceeuiiuiiiiiiiiniciiiiecicicne 35-13
35.5.1 Change Persistence Framework API ...........ccccccoviiiiinnnnicccccccccceenes 35-14
35.5.2 How to Create Code for Custom User Customizations...........ccceceevveviiiiinininininnnn 35-15
35.6  Creating Implicit Change Persistence in Custom Components...........cccccceevvuerrrricnnen 35-18
35.6.1 How to Set Implicit Change Persistence For Attribute Values that Use Events ... 35-19
35.6.2 How to Set Implicit Change Persistence For Other Attribute Values..................... 35-19

Deploying Fusion Web Applications

36.1  Introduction to Deploying Fusion Web Applications..........c.cccccevvvviiiiiiniiniiiiininnnn, 36-1
36.1.1 Developing Applications with Integrated WebLogic Server ............ccccccvvuvivinnnnne 36-2
36.1.2 Developing Applications for Standalone Application Server...........ccccccoccucucucnennee. 36-2
36.2 Running an ADF Application in Integrated WebLogic Server ...........ccccocovvvvniiinnninnn 36-4
36.2.1 How to Run an Application in Integrated WebLogic Server ..........cccooovvvereininnnen 36-5
36.2.2 How to Deploy a MAR Deployment Profile to Integrated WebLogic Server ......... 36-5
36.3  Deployment PrerequiSites ... 36-6



36.3.1 How to Create a Connection to the Target Application Server ............cccccovvvvninnne 36-7

36.3.2 How to Create Deployment Profiles............cccoooiiiiiiiiiiiccc 36-8
36.3.2.1 Adding Customization Classes into a JAR .......ccccccceiiiiiiiiiiiicccceccee 36-8
36.3.2.2 Creating a WAR Deployment Profile............cccooiiiiiiii, 36-9
36.3.2.3 Creating a MAR Deployment Profile ..o, 36-10
36.3.2.4 Creating an Application-Level EAR Deployment Profile ...........cccccoevnence. 36-13
36.3.2.5 Viewing and Changing Deployment Profile Properties..........cccccceuoiriiinnnnnne, 36-13
36.3.3 How to Create and Edit Deployment Descriptors..........ccoceueiiiicieiniicicieiice, 36-14
36.3.3.1 Creating Deployment Descriptors ..........cooveeiiiiiniiiiiiccccecceeeecenenes 36-15
36.3.3.2 Viewing or Modifying Deployment Descriptor Properties ...........cccccovvevnnnne. 36-15
36.3.3.3 Configuring the application.xml File for WebLogic Compatibility................. 36-16
36.3.3.4 Configuring the web.xml File for WebLogic Compatibility .........cccccoevrurenncee 36-16
36.3.3.5 Enabling the Application for Real User Experience Insight...........cccccccevnvnnne. 36-17
36.3.4 How to Deploy Applications with ADF Security Enabled..........cccccccceviinininnnn 36-17
36.3.4.1 Applications with JDBC URL .......ccccccoviiiiiiiiirrrcnrreeesee s 36-18
36.3.4.2 Applications with JDBC Data Source ...........coovviiiiiiiiiiiiccccccncnnnes 36-19
36.3.4.3 Applications That Will Run Using Oracle Single Sign-On (SSO)..................... 36-19
36.3.5 How to Replicate Memory Scopes in a Clustered Environment ...........cccccceueeueeee. 36-20
36.3.6 How to Enable the Application for ADF MBeans..........c.cccccevieiiinineiiniinnnnn 36-20
36.4  Preparing the Target Environment ..........cccocooiiiiiiiiiiiiccc e 36-21
36.4.1 How to Install the ADF Runtime to the WebLogic Server Installation .................. 36-21
36.4.1.1 Installing the ADF Runtime into an Existing WebLogic Server Installation Using
the Oracle Fusion Middleware Application Developer Installer 36-22
36.4.1.2 Installing the ADF Runtime into an Existing WebLogic Server Installation Using
the Oracle Installer for JDeveloper 36-22

36.4.2 How to Create and Extend Oracle WebLogic Server Domains ...........ccccceceveveeacee. 36-23
36.4.2.1 Creating an Oracle WebLogic Server Domain for Oracle ADF........................ 36-23
36.4.2.2 Extending the Oracle WebLogic Server Domain for Oracle ADF .................... 36-24
36.4.2.3 Setting Up Remote Managed Servers for Oracle ADF...........cccccovvvvnnnnnne. 36-25
36.4.3 How to Create a JDBC Data Source for Oracle WebLogic Server ............cccouuuune. 36-26
36.5 Deploying the Application ...........ccooriiiiiiiiiiiiiiice e 36-28
36.5.1 How to Deploy to WebLogic Server from JDeveloper...........ccccovvvvrnnnnrnncncnes 36-30
36.5.2 How to Create an EAR File for Deployment ...........ccccooviiiiiiiiniiii 36-31
36.5.3 What You May Need to Know About ADF Libraries ..........ccooeviiiiinincccnnne. 36-32
36.5.4 What You May Need to Know About EAR Files and Packaging...........ccccccccocee.... 36-32
36.5.5 How to Deploy the Application Using Scripts and Ant .........cccoooviiiiniiinnnnnns 36-32
36.5.6 What You May Need to Know About JDeveloper Runtime Libraries ................... 36-32
36.6  Postdeployment COnfiguration ..........ccooviuiirreniniiiniiiiciiccceceeece e 36-33
36.6.1 How to Migrate an Application..........ccccceeviviiiiiniiiiiiiiiii 36-33
36.6.2 How to Configure the Application Using ADF MBeans ...........ccccccocieiiiiiccnnes 36-33
36.7  Testing the Application and Verifying Deployment ............cccccoceuvvvvnnrnnncnnncneneenes 36-33

Part VI Advanced Topics

37 Advanced Business Components Techniques

37.1  Globally Extending ADF Business Components Functionality ...........cccccccceeevvieucnnnnne. 37-1
37.1.1 How To Create a Framework Extension Class...........c.cccovveiniiiiiiiiniieniiccenn, 37-1

XXXV



XXXVi

37.1.2 What Happens When You Create a Framework Extension Class..........c.ccccccovueeee. 37-3

37.1.3 How to Base an ADF Component on a Framework Extension Class....................... 37-3
37.1.4 How to Define Framework Extension Classes for All New Components............... 37-5
37.1.5 How to Define Framework Extension Classes for All New Projects ..............c........ 37-6
37.1.6 What Happens When You Base a Component on a Framework Extension Class.. 37-6
37.1.6.1 XML-Only COMPONENLES ....cvviiiiiiieieirereeeeieeeeeeeeeeee e eeeees 37-6
37.1.6.2 Components with Custom Java Classes...........ccccoureeiirneiiriiiiicceeeeenes 37-7

37.1.7 What You May Need to Know About Updating the Extends Clause in Custom
Component Java Files 37-8

37.2  Creating a Layer of Framework EXteNnSIions............ccccociiiiiiiicciceececceeeeneenenens 37-8
37.21 How to Create Your Layer of Framework Extension Layer Classes..............ccc........ 37-9
37.2.2 How to Package Your Framework Extension Layer in a JAR File .......................... 37-10
37.2.3 How to Create a Library Definition for Your Framework Extension JAR File...... 37-10
37.3  Customizing Framework Behavior with Extension Classes..........ccccceouoiriiiiiinieinnnne. 37-11
37.3.1 How to Access Runtime Metadata For View Objects and Entity Objects.............. 37-11
37.3.2 How to Implement Generic Functionality Using Runtime Metadata..................... 37-12
37.3.3 How to Implement Generic Functionality Driven by Custom Properties ............. 37-13
37.3.4 How to Configure Design Time Custom Property Names .........cccccccoooeeiiiirnne. 37-14
37.3.5 What You May Need to Know About the Kinds of Attributes...........cccccccereeneee. 37-14
37.3.6 What You May Need to Know About Custom Properties ...........cccceovvieieininnnnen, 37-14
37.4  Creating Generic Extension Interfaces.............cococoouooiiiiiiiiicc 37-14
37.5 Invoking Stored Procedures and FUnctions.............cccccccoeeiviiiciiiiciccnnccceeenne 37-17
37.5.1 How to Invoke Stored Procedures with No Arguments ..........cccccoevvvviinnnnnennn 37-17
37.5.2 How to Invoke Stored Procedure with Only IN Arguments............ccccocveiiirnnnne. 37-17
37.5.3 How to Invoke Stored Function with Only IN Arguments..........cccccccovvvvrernencne. 37-19
37.5.4 How to Call Other Types of Stored Procedures............cccoooeueieiinicieiniiciciiicn 37-20
37.6  Accessing the Current Database Transaction ... 37-22
37.7  Working with Libraries of Reusable Business Components .............ccccococeeeueeccncnnne 37-22
37.7.1 How To Create a Reusable Library of Business Components ..........c..ccccoueuriurunne. 37-22
37.7.2 How To Import a Package of Reusable Components from a Library ..................... 37-24
37.7.3 How to Remove an Imported Package from a Project .........cccccoeuvuvuvivvvnnrncnccnes 37-25
37.7.4 What Happens When You Import a Package of Reusable Components from a Library..
37-25
37.7.5 What You May Need to Know About Imported Projects..........ccooeeveviiieininicnnan, 37-25
37.8  Customizing Business Components Error Messages ...........ccoceevvviviiiiiiiiiiiininnnncnnnnne, 37-26
37.8.1 How to Customize Base ADF Business Components Error Messages................... 37-26
37.8.2 What Happens When You Customize Base ADF Business Components Error Messages
37-28
37.8.3 How to Customize Error Messages for Database Constraint Violations ............... 37-28
37.8.4 How to Implement a Custom Constraint Error Handling Routine ........................ 37-29
37.8.4.1 Creating a Custom Database Transaction Framework Extension Class ......... 37-29
37.8.4.2 Configuring an Application Module to Use a Custom Database Transaction Class .
37-29

37.9  Creating Extended Components Using Inheritance...........ccccooooeriiiiiininiii 37-31

37.9.1 How To Create a Component That Extends Another ..o 37-31

37.9.2 How To Extend a Component After Creation.........ccccoevuveveverirrernnnnnnnrreecenes 37-31

37.9.3 What Happens When You Create a Component That Extends Another............... 37-32
37.9.3.1 Understanding an Extended Component's XML Descriptor-............cccoceevvvnce. 37-32



38

37.9.3.2 Understanding Java Code Generation for an Extended Component.............. 37-32

37.9.4 What You May Need to KNOW.........ccccoviviiviiiiiiiiiiiiie 37-33
37.9.4.1 You Can Use Parent Classes and Interfaces to Work with Extended Components ...
37-33

37.9.4.2 Class Extends is Disabled for Extended Components .............cccccevvvivininininnne. 37-35
37.9.4.3 Interesting Aspects You Can Extend for Key Component Types .................... 37-35
37.94.4 Extended Components Have Attribute Indices Relative to Parent.................. 37-35
37.10 Substituting Extended Components in a Delivered Application ..........ccccocoevviiinnnes 37-36
37.10.1 How To Substitute an Extended Component............c..cooreieiiiiiiiininiiceccce 37-37
37.10.2 What Happens When You Substitute...........ccooiviiiiiiiciiiciccccccccccenenens 37-37
37.10.3 How to Enable the Substituted Components in the Base Application ................... 37-38
Advanced Entity Object Techniques

38.1  Creating Custom, Validated Data Types Using Domains ...........ccccceevevevviniiiriiiiinenennnnn 38-1
38.1.1 How to Create @ DOMAIN ..ot 38-2
38.1.2 What Happens When You Create a Domain..........ccccocociiceiciiccccieeeeceeene 38-2
38.1.3 What You May Need to Know About Domains ..., 38-3
38.1.3.1 Using Domains for Entity and View Object Attributes ...........ccccooovireenn. 38-3
38.1.3.2 Validate Method Should Throw DataCreationException If Sanity Checks Fail .........

38-3

38.1.3.3 String Domains Aggregate a String Value..........ccccooeviiiiiiiiniiii, 38-4
38.1.3.4 Other Domains Extend Existing Domain Type.......cccccocvvvinninnnnnnnncicnn, 38-4
38.1.3.5 Simple Domains Are Immutable Java Classes .........cccccccoecuceeeieccccencicncnnnes 38-5
38.1.3.6 Creating Domains for Oracle Object Types When Useful............cccccoevvvvieninnnne. 38-5
38.1.3.7 Quickly Navigating to the Domain Class ..........cccceeiivniiiniiiiniiiiie, 38-6
38.1.3.8 Domains Get Packaged in the Common JAR ... 38-6
38.1.3.9 Entity and View Object Attributes Inherit Custom Domain Properties............ 38-6
38.1.3.10 Domain Settings Cannot Be Less Restrictive at Entity or View Level............... 38-6
38.2 Updating a Deleted Flag Instead of Deleting ROWS.........ccccccccueuiuiiiiiicinceiicrccceee 38-7
38.2.1 How to Update a Deleted Flag When a Row Is Removed.........c.cccooriiiiiincnnnn. 38-7
38.2.2 Forcing an Update DML Operation Instead of a Delete............cccccccceiiiiiiininnnnnne. 38-7
38.3  Using Update BatChing ..........cccocciiiiiiiiiiiiiiiiiiciecicccceceeeeeeeeeeeeee e 38-8
38.4  Advanced Entity Association Techniques............ccccoviviiiiiiniiiiiiiii 38-9
38.4.1 Modifying Association SQL Clause to Implement Complex Associations.............. 38-9
38.4.2 Exposing View Link Accessor Attributes at the Entity Level ... 38-9
38.4.3 Optimizing Entity Accessor Access by Retaining the Row Set .........cccccoovvinniinn 38-9
38.5 Basing an Entity Object on a PL/SQL Package API .........cccccocovvivnnnnnnnnnnnincaes 38-10
38.5.1 How to Create an Entity Object Based on a View.........ccccccocuevvvvnnnnnnnnnencnes 38-11
38.5.2 What Happens When You Create an Entity Object Based on a View .................... 38-12
38.5.3 Centralizing Details for PL/SQL-Based Entities into a Base Class...............c......... 38-12
38.5.4 Implementing the Stored Procedure Calls for DML Operations.........c.ccccceeurenncee. 38-13
38.5.5 Adding Select and Lock Handling ...........c..coieieiiiiiiioiinc 38-14
38.5.5.1 Updating PLSQLEntityImpl Base Class to Handle Lock and Select................ 38-15
38.5.5.2 Implementing Lock and Select for the Product Entity.........cccccoooeiiiiiccnes 38-16
38.5.5.3 Refreshing the Entity Object After RowInconsistentException............ccc........ 38-18
38.6  Basing an Entity Object on a Join View or Remote DBLInk ..........cccccccceiiiiiiiiinnn. 38-18
38.7  Using Inheritance in Your Business Domain Layer............cccccccoviivnnninnnnnnncnes 38-19

XXXVii



39

XXXViii

38.7.1 Understanding When Inheritance Can Be Useful...........coooiiiiiiiiiiiinn, 38-19

38.7.2 How to Create Entity Objects in an Inheritance Hierarchy .........c.ccccccoooeiiii. 38-20
38.7.2.1 Start by Identifying the Discriminator Column and Distinct Values .............. 38-21
38.7.2.2 Identify the Subset of Attributes Relevant to Each Kind of Entity................... 38-21
38.7.2.3 Creating the Base Entity Object in an Inheritance Hierarchy .............cc........... 38-21
38.7.2.4 Creating a Subtype Entity Object in an Inheritance Hierarchy ........................ 38-22
38.7.3 How to Add Methods to Entity Objects in an Inheritance Hierarchy .................... 38-23
38.7.3.1 Adding Methods Common to All Entity Objects in the Hierarchy ................. 38-23
38.7.3.2 Overriding Common Methods in a Subtype Entity .......c.cccooeiiiiniiincees 38-23
38.7.3.3 Adding Methods Specific to a Subtype Entity ........ccoooiiiiiiiiii 38-24
38.7.4 What You May Need to Know About Using Inheritance..........ccccooooeiiiirennc. 38-24
38.7.4.1 Sometimes You Need to Introduce a New Base Entity........cccccccevvvvnnnncne. 38-24
38.7.4.2 Finding Subtype Entities by Primary Key .......ccccooooiiiiiii, 38-25
38.7.4.3 You Can Create View Objects with Polymorphic Entity Usages ..................... 38-25
38.8  Controlling Entity Posting Order to Avoid Con