Oracle® Cloud

Building Responsive Applications with Visual
Builder Studio

Release 24.04.0
F89045-01
March 2024

ORACLE"



Oracle Cloud Building Responsive Applications with Visual Builder Studio, Release 24.04.0
F89045-01

Copyright © 2020, 2024, Oracle and/or its affiliates.

Primary Author: Oracle Corporation

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 is software, software documentation, data (as defined in the Federal Acquisition Regulation), or related
documentation that is delivered to the U.S. Government or anyone licensing it on behalf of the U.S.
Government, then the following notice is applicable:

U.S. GOVERNMENT END USERS: Oracle programs (including any operating system, integrated software,
any programs embedded, installed, or activated on delivered hardware, and modifications of such programs)
and Oracle computer documentation or other Oracle data delivered to or accessed by U.S. Government end
users are "commercial computer software," "commercial computer software documentation," or "limited rights
data" pursuant to the applicable Federal Acquisition Regulation and agency-specific supplemental
regulations. As such, the use, reproduction, duplication, release, display, disclosure, modification, preparation
of derivative works, and/or adaptation of i) Oracle programs (including any operating system, integrated
software, any programs embedded, installed, or activated on delivered hardware, and modifications of such
programs), ii) Oracle computer documentation and/or iii) other Oracle data, is subject to the rights and
limitations specified in the license contained in the applicable contract. The terms governing the U.S.
Government's use of Oracle cloud services are defined by the applicable contract for such services. No other
rights are granted to the U.S. Government.

This software or hardware 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 that
may create a risk of personal injury. If you use this software or hardware in dangerous applications, then you
shall be responsible to take all appropriate fail-safe, backup, redundancy, and other measures to ensure its
safe use. Oracle Corporation and its affiliates disclaim any liability for any damages caused by use of this
software or hardware in dangerous applications.

Oracle®, Java, MySQL, and NetSuite are registered trademarks of Oracle and/or its affiliates. Other names
may be trademarks of their respective owners.

Intel and Intel Inside are trademarks or registered trademarks of Intel Corporation. All SPARC trademarks are
used under license and are trademarks or registered trademarks of SPARC International, Inc. AMD, Epyc,
and the AMD logo are trademarks or registered trademarks of Advanced Micro Devices. UNIX is a registered
trademark of The Open Group.

This software or hardware and documentation may provide access to or information about 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 unless otherwise
set forth in an applicable agreement between you and Oracle. 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, except as set forth in an applicable agreement between you and Oracle.

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility Program website at
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc.


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

Contents

Part | Get Started with Visual Builder Studio

1 Welcome to Visual Builder Studio

What is Oracle Visual Builder Studio? 1-1
Build Enterprise Apps in Minutes 1-2
Extend Oracle Cloud Applications 1-3

Access VB Studio 1-3

2 Create Visual Applications

Typical Visual Application Workflow 2-1

Create a Workspace 2-2
Create a Workspace for a New Visual Application 2-3
Create a Workspace by Cloning an Existing Repository 2-5
Create a Workspace by Importing an Application Archive 2-6
Create a Workspace Without an Environment 2-7

Add Web (and Mobile) Apps to Your Visual Application 2-8
Create a New Web Application 2-8
Import an Existing Mobile Application 2-14

Tour the Designer 2-14

Explore Your Project Environment 2-23

Common Tasks for Visual Applications 2-24
Manage Visual Application Settings 2-25
Switch a Workspace 2-26
Switch a Workspace's Environment 2-27
Export and Import Application Resources 2-28

Export Application Resources 2-28
Import Application Resources 2-30
Export Your Workspace as an Archive 2-31

ORACLE iii



3 Anatomy of Visual Applications
Understand Variables 3-2
Variables and Parameter Passing 3-3
Expressions 3-4
Variables and Lifecycles 3-5
Variables and Events 3-6
Understand Actions and Action Chains 3-6
Action Chain Context and Contract 3-6
Built-in Actions 3-7
Event Handling for Action Chains 3-7
Understand Page Flows and Lifecycles 3-7
The Lifecycle of a Page 3-8
Page Navigation 3-9
Understand Ul Components 3-9
The Component Contract 3-10
Properties 3-10
Events 3-11
Child Slots 3-11
Methods 3-11
Component IDs and Styles 3-11
Understand Data Access Through REST 3-11
Data Binding 3-12
Mapping to and from REST 3-12
Part Il Connect Applications to Data
4 Work with Business Objects
About the Business Objects Pane 4-2
Create and Edit Business Objects 4-3
Create a Business Object 4-3
Add Fields to Business Objects 4-4
Edit Business Object Fields 4-5
Change a Field's Data Type 4-9
Set a Default Value for a Field 4-10
Add a Formula to a Field 4-11
Add a Field for Aggregating Data 4-13
Index a Field 4-16
View, Create, and Edit Business Object Relationships 4-16
Create a Business Object Relationship 4-16
ORACLE v



Edit a Business Object Relationship
Secure Business Objects
Create Rules for Business Objects
About Adding Business Rules
Access the Current User's Details in Your Groovy Script
Triggers for Business Objects
Object Triggers
Field Triggers
Add an Action to Send Email Notifications
Convert a Trigger to Editable Code
Build Conditions for Triggers
Object Validators for Business Objects
Field Validators for Business Objects
Object Functions for Business Objects
Work with Endpoints to Access Business Objects
View a Business Object's Endpoints
About the Endpoints Tab
Add or Remove Exposed Endpoints
View and Edit Data in Business Objects
Edit the Data in Business Objects
Import Data to a Business Object
Reload Data from Application Sources
Manage Business Object Data During Development
Import Data From a File Using the Data Manager
Export the Data to a File from the Data Manager
Resolve Problems When Importing Data
Create Business Objects From a File
Set Your Own Audit Fields For Imported Business Objects
Import Data into a Deployed Visual Application
Export Data from Deployed Visual Applications
Configure a Build Job to Import or Export Data from a Visual Application
Optimize Business Object Performance
Override Default Timeout for Groovy Scripts
Enable Polling for Endpoint Requests
Control Data Caching for Business Objects
Data Caching Options
Define a Data Caching Strategy
Work with the Business Object Diagrammer
Create Business Objects with the Diagrammer
Create Relationships with the Diagrammer
Switch to Your Own Database Schema for Business Objects

ORACLE

4-19
4-21
4-22
4-22
4-23
4-23
4-24
4-30
4-32
4-35
4-36
4-38
4-39
4-41
4-43
4-43
4-43
4-46
4-48
4-48
4-49
4-50
4-51
4-52
4-53
4-54
4-54
4-58
4-59
4-60
4-60
4-61
4-61
4-62
4-63
4-63
4-64
4-65
4-67
4-68
4-69



Create a Business Object Based on a DB Table or View 4-69
Add Fields to a Business Object Based on a DB Table or View 4-76
Change the Data Type of a Field Based on a DB Column 4-77
Create Calculated Fields for a Business Object Based on a DB Table or View 4-78
Set a Field for Auditing 4-79
Use a Sequence for a Primary Key Field 4-80
Switch Schemas Used During an App's Lifecycle 4-81
5 Work with Services

Manage Backends in Your Visual Application 5-1
What Are Backends? 5-3
What Are Application Profiles? 5-4
Set the Backend's Authentication Method and Connection Type 5-6
How Does the Identity Propagation Authentication Method Work? 5-8
How Does the Fixed Credentials Authentication Method Work? 5-9
What is CORS? 5-12
Use an Appropriate Connection Type to Handle CORS for REST Services 5-12
Work with HTTP-based Endpoints 5-14
Allow Anonymous Access to the Service Data 5-14
Add an Oracle Cloud Applications Instance to a Visual Application 5-15
Create a Backend 5-16
Add Server Variables for Backends 5-17
Create a Custom Backend 5-19
Create a Child Backend 5-22
Edit a Backend 5-24
Add Transforms 5-25
Manage Service Connections 5-36
What Are Service Connections? 5-36
Service Connections: Static Versus Dynamic 5-37
Create a Service Connection 5-41
Create a Service Connection from a Catalog 5-42
Create a Service Connection from a Service Specification 5-49
Create a Service Connection from an Endpoint 5-53
Edit a Service Connection 5-58
Add a Server to a Service Connection 5-60
Edit Service Endpoints for a Static Service Connection 5-60
Retrieve Service Metadata for a Dynamic Service Connection 5-62
Add Server Variables for Service Connections 5-64
Add More Endpoints to a Service Connection 5-65
Edit a Server's Authentication Details 5-69

ORACLE

Vi



Add Transforms to a Service Connection or an Endpoint 5-70

Convert a Service Connection (Static to Dynamic or Dynamic to Static) 5-70
Test Service Connection Responses 5-73
Update Schema of the Request or Response 5-77
Connect to Oracle Cloud Services 5-79
Connect to Oracle Cloud Applications APIs 5-79
Connect to Oracle Cloud Applications APIs With User Propagation for
Authenticated Flows 5-79
Connect to Oracle Cloud Applications APIs Not in the Catalog Using Fixed
Credentials 5-80
Connect to Oracle Integration APIs 5-81
Connect to Oracle Integration APIs Using Identity Propagation 5-82
Connect to Oracle Integration APIs Using Fixed Credentials 5-83
Connect to Oracle Cloud Infrastructure Process Automation APIs 5-84
Connect to Process Cloud APIs 5-87
Connect to Process APIs Using Identity Propagation 5-87
Connect to Process APIs Using Fixed Credentials 5-87
Connect to Oracle Content Management REST APIs 5-88
Connect to Oracle Content Management REST APIs Using Identity Propagation 5-89
Connect to Oracle Content Management REST APIs Using Fixed Credentials 5-90
Connect to ORDS APIs Using Fixed Credentials 5-91

Part lll Develop Applications

6 Develop Your Application

How Are Applications Structured? 6-2
Which Editor Do | Use? 6-4
What Are Scopes? 6-6
Manage App Settings 6-7

7 Work with Pages and Flows

Use the Page Designer 7-1
The Components Palette 7-6
The Structure View 7-8
The Data Palette 7-11
The Properties Pane 7-14

Create and Manage Pages 7-15
Manage Page Settings 7-17
Customize Page Headers 7-18

ORACLE vii



Set a Page's Layout 7-21

Create Pages From Templates 7-25
Create Pages From Patterns 7-25
Create Pages From Fragments 7-27
Change Page Templates 7-29

Add Components to Pages 7-30
How Do Quick Starts Work? 7-34

Add Data to a Table or List 7-36
Add a Create Page With a Quick Start 7-39
Add an Edit Page With the Quick Start 7-41
Add a Details Page With the Quick Start 7-43
Quick Starts for Dynamic Forms and Tables 7-45
Add an Image to a Page 7-45
Add an Icon Component to a Page 7-46
Add a Camera Component to a Page 7-47
Filter Data Displayed in a Component 7-53
Filter Data by Filter Criteria 7-54
Filter Component Data by Text 7-56
Filter Component Data by URL 7-59
Sort Data Displayed in a Component 7-61
Use Conditions to Show or Hide Components 7-64

Add Dynamic Components to Pages 7-68
What are Dynamic Components? 7-69
How to Create Layouts With Dynamic Components 7-69
Add a Dynamic Table to a Page 7-71
Add a Dynamic Form to a Page 7-75
Add Display Logic to Determine What's Displayed at Runtime 7-79

Responsive App Display Logic Example 7-84
Define Custom Contexts for Components in a Layout 7-86
Create a Layout for a Dynamic Table or Form 7-89
Preview Different Layouts 7-93
Use Field and Form Templates 7-95
Control How a Field is Rendered with Field Templates 7-95
Apply a Template to a Field 7-97
Start an Action Chain from a Field 7-100
Control How a Form Layout is Rendered 7-103
Apply a Template to a Form 7-107
Add and Group Fields in Dynamic Form Layouts 7-109
Edit a Field's Properties 7-111
Set a Field to be Read Only 7-111
Set How User Assistance is Rendered in a Layout 7-113

ORACLE viii



Set a Field as Required
Use Conditions to Show or Hide Fields in a Layout
Configure How Columns Render in a Dynamic Table's Layout
Set a Field to Display as a Text Area in a Form
Add Converters and Validators to a Field
Add a Dynamic Container to a Page
Add Fragments as Sections in a Dynamic Container
Re-Order a Dynamic Container's Content
Guidelines for Working with Sections
Change a Dynamic Container's Layout
Create Fields For a Layout
Create a Calculated Field
Create a Virtual Field
Create and Manage Flows
Manage Flow Settings
Embed a Flow Within a Page
Navigate Between Flows in the Root Page
Customize Your App's Root Page
Edit an App's Header, Footer, and Navigation Items
Add a Navigation Item for Navigation Drawer Apps
Work With Custom Web Components
Work with the Component Exchange
Get Components From the Component Exchange
Update a Component from the Component Exchange
Uninstall a Component
Import a Web Component Archive
Create a Web Component
Navigate Between Pages and Flows
Navigate Between Pages in the Same Flow
Navigate Between Pages in Different Flows
Work With Code Editors
Work in Code View
Work with the JSON Editor
Work with the JavaScript Editor
Add a Custom JavaScript Function
Use RequireJS to Reference External JavaScript Files
Use Variables with a JavaScript Module
Trigger Code Insight
Manage Code Editor Settings
Use the Diagram View
View a Flow's Navigation in Diagram View

ORACLE

7-115
7-118
7-119
7-120
7-123
7-126
7-136
7-141
7-141
7-141
7-144
7-145
7-148
7-151
7-152
7-153
7-155
7-157
7-158
7-162
7-164
7-166
7-167
7-168
7-169
7-169
7-171
7-172
7-172
7-173
7-175
7-176
7-178
7-179
7-180
7-183
7-184
7-185
7-185
7-190
7-191



Add Pages and Action Chains to a Flow in Diagram View 7-192
Add a Page in the Flow Diagram 7-193

Create an Action Chain in the Flow Diagram 7-196

Bind an Action Chain in the Flow Diagram to an Existing Event Listener 7-199

Show or Hide an Action Chain in the Flow Diagram 7-200

8 Work with Variables and Types

What are Variables and Types? 8-1
Create Variables in Artifacts 8-6
Enable Variables as Input Parameters 8-9
Track Variables to Detect Unsaved Changes 8-11
Enable a Variable for Tracking 8-11

Query Tracked Variables for Changed State 8-12

Reset State for Tracked Variables 8-14

Create Variables to Temporarily Store Data Changes in a Buffer 8-15
Create Types 8-17
Create a Custom Type 8-18
Create a Custom Object or Array 8-18

Create a Custom Enumeration 8-20

Create a Type From an Endpoint 8-23
Create a Type From Code 8-25
Service Data Provider 8-30
Creating a Custom Fetch Action Chain - An Example 8-30
Delay Display of SDP Data 8-38

9 Work with JavaScript Action Chains

About Action Chains 9-3
About the Action Chain Editor 9-5
Create Action Chains in Design Mode 9-7
Create Action Chains in Code Mode 9-13
About the Action Chain Code 9-15
Visually Create an Action Chain 9-18
Built-In Actions 9-32
Add an Assign Variable Action 9-34
Use Filter Builder to Create Filter Criteria for an SDP 9-36

Filter Builder's Code Editor 9-38

Add a Call Action Chain Action 9-39
Add a Call Component Action 9-42
Add a Call Function Action 9-43

ORACLE



Add a Call REST Action 9-44

Service Definitions 9-49
Transform Functions 9-49
Add a Call Variable Action 9-49
Add a Code Action 9-50
Add a Fire Data Provider Event Action 9-51
Add a Fire Event Action 9-53
Add a Fire Notification Action 9-55
Add a For Each Action 9-57
Add a Get Dirty Data Status Action 9-59
Add a Get Location Action 9-68
Add an If Action 9-70
Add a Login Action 9-72
Add a Logout Action 9-73
Add a Navigate Back Action 9-74
Add a Navigate To Flow Action 9-75
Add a Navigate To Page Action 9-76
Add an Open URL Action 9-78
Add a Process Action 9-79
Add a Reset Dirty Data Status Action 9-79
Add a Reset Variables Action 9-80
Add a Return Action 9-80
Add a Run In Parallel Action 9-81
Add a Scan Barcode Action 9-84
Add a Share Action 9-87
Add a Switch Action 9-88
Add a Try-Catch Action 9-88
Custom Actions 9-91
Create a Custom Action 9-91
Create the Action Files 9-91
Add the Metadata 9-93
Add the Code 9-97
Specify Path to Code 9-99
Start an Action Chain 9-99
Start an Action Chain From a Component 9-99
Start an Action Chain When a Variable Changes 9-103
Start an Action Chain From a Lifecycle Event 9-104
Start an Action Chain By Firing a Custom Event 9-107
Test Action Chains 9-112
Create a Test for a Test Case 9-115
Run the Tests 9-120

ORACLE i



Use the Tests Footer in a Visual Application 9-121
Test Action Chains Using the vb-test Grunt Task 9-122
10 Work with JISON Action Chains

About Action Chains 10-1
Create an Action Chain 10-2
Built-in Actions 10-10
Add an Assign Variables Action 10-12
Filter Builder's Code Editor 10-16

Add a Call Action Chain Action 10-17
Add a Call Component Action 10-19
Add a Call Function Action 10-21
Add a Call REST Action 10-22
Add a Call Variable Action 10-26
Add a Fire Data Provider Event Action 10-27
Add a Fire Event Action 10-29
Add a Fire Notification Action 10-30
Add a Get Location Action 10-31
Add a Reset Variables Action 10-32
Add a Login Action 10-33
Add a Logout Action 10-33
Add a Scan Barcode Action 10-34
Add a Take Photo Action 10-37
Add a Share Action 10-38
Add a For Each Action 10-39
Add an If Action 10-42
Add a Return Action 10-44
Add a Run In Parallel Action 10-45
Add a Switch Action 10-46
Add a Navigate Action 10-47
Add a Navigate Back Action 10-50
Add an Open URL Action 10-50
Custom Actions 10-51
Create a Custom Action 10-52
Create the Action Files 10-52

Add the Metadata 10-54

Add the Code 10-58
Specify Path to Code 10-60

Test Action Chains 10-60
Manage All Tests in a Visual Application 10-62

ORACLE

Xii



Test Action Chains Using the vb-test Grunt Task 10-63
Start an Action Chain 10-64
Start an Action Chain From a Component 10-65
Start an Action Chain When a Variable Changes 10-68
Start an Action Chain From a Lifecycle Event 10-69
Start an Action Chain By Firing a Custom Event 10-72
11  Work with Events and Event Listeners
Define Events in Your Application 11-1
Create Event Listeners for Events 11-2
Choose How Custom Events Call Event Listeners 11-6
Raise Fragment or Layout Events that Emit to the Parent Container 11-7
12  Work With Application Resources
Import Resources 12-2
Manage Custom Component, CSS, and Module Imports 12-4
Work with the Image Gallery 12-6
13  Work with Fragments
Create and Add a Fragment to a Page 13-1
Manage Fragment Settings 13-7
Reuse a Fragment 13-9
Pass Data Between a Fragment and Its Parent Container 13-10
Enable Fragment Variables as Input Parameters 13-11
Enable Page Variables to Provide Initial Values for a Fragment's Input Parameters 13-15
Automatically Write Back a Fragment Variable's Value to Its Container Variable 13-19
Automatically Create and Wire a Fragment Variable on Its Container 13-20
Sample Scenario: Create a Fragment and Pass Values 13-23
Create Custom Events that Emit to a Fragment's Parent Container 13-35
Set the Binding Type for Variables in Dynamic Components 13-44
Pass a Fragment's Context to VDOM or Custom Web Components 13-45
Defer Rendering of a Fragment's Content 13-46
Add Slots to a Fragment 13-49
Add Default Content to a Fragment Slot 13-54
Set Data Context for a Fragment Slot 13-55
Customize How Fragment Properties Display in the Properties Pane 13-59
Customize How a Fragment Variable is Displayed in the Properties Pane 13-60

ORACLE

Xiii



Section Fragment Properties for Display in the Properties Pane 13-85

Part I\ Augment Applications

14  Enable Progressive Web App Support

Guidelines for Using PWA Support 14-1
Configure Progressive Web App Support 14-2
Deep Linking on Android 14-6
Run Mobile Applications as PWAs 14-7
Configure Mobile Application Settings 14-8
Build a Mobile Application as a PWA 14-9
Convert a Mobile PWA to a Web PWA 14-13

15  Secure the Application

Security for Web Apps 15-1
Authentication Roles Versus User Roles 15-2
Manage User Roles and Access 15-3
Test Role-Based Access 15-6
Export User Role Mappings 15-7
Access and Secure Business Objects 15-10
Secure Business Objects 15-10
Allow External Access to Your Business Objects 15-13
Get an Access Token for Authentication 15-14
Allow Anonymous Access 15-15
Embed a Web Application 15-18

16 Add Offline Capabilities to Your Application

Add Offline Support Using the Oracle Offline Persistence Kit 16-1

17  Optimize Your App for Search Engines

Create a Sitemap for a Web App 17-1
Add a Sitemap to a Web App's Resources 17-2
Warm the Cache for URLs in a Sitemap 17-5
Move Your Sitemap to a Visual Application's Root Directory 17-6

ORACLE Xiv



18  Work with Business Processes

About Using Processes in Your Application 18-1
Add a Business Process to an Application 18-1
Modify a Business Process Alias 18-3
Navigate to Your Process Instance 18-4
Add a Process to a Page 18-4
Add a Process to an Action Chain 18-6
Start and Complete Processes from VB Studio 18-9
Configure the Connection to a Process Server 18-9

19  Work with Translations

About Translation Resources 19-1
Understand the Structure of Translation Bundles 19-1
Understand Translation Keys for Display Texts 19-3

Generate Translation Keys for Display Texts 19-4
Download Bundles for Translation 19-6
Use Translation Strings in JavaScript Files 19-8
Upload Translated Files 19-10
Create Translation Bundles 19-12

Part V' Manage Applications

20 Manage Your Visual Application With Git

Review the Process 20-2
Pull Changes from the Remote Branch 20-3
Make Your Changes Public 20-4
Commit Your Changes In the Local Branch 20-5
Push Your Changes to the Remote Branch 20-5
File-Management Operations 20-6
Keep Your Local and Remote Branches in Sync to Avoid Conflicts 20-8
Resolve Conflicts Using the Git Panel 20-9
Use the Context Menu to Resolve Conflicts 20-12
Use the Conflict Editor to Resolve Conflicts 20-14
Stash Your Changes 20-16
Create a Stash 20-16
Apply a Stash 20-17
Delete a Stash 20-18
Cherry-Pick Commits Between Branches 20-20

ORACLE XV



Get the Revision ID of a Commit 20-20

Cherry-Pick a Commit From Another Branch 20-21
Create or Switch a Branch 20-23
Rename a Branch 20-24
Delete a Local Branch 20-25
Push a Scratch Repository to a Remote Repository 20-25
View Git History 20-26

21 Preview, Share, and Deploy Visual Applications

What Happens When You Share and Deploy Visual Applications? 21-1
Preview a Visual Application 21-2
Share a Visual Application 21-2
Optimize Your Application For Sharing 21-6
Sample build.json Configurations for Optimization 21-8
How to Migrate Gruntfile.js Configuration Into build.json 21-11
Deploy a Visual Application 21-12
Set Version Information for Your Application 21-15
Specify a Custom App URL 21-17
Deploy to Test and Production Instances 21-20
Deploy a Live Version of an Application 21-25
Update the Live Version of an Application 21-26
Manage Deployed Visual Applications 21-28
View Deployed Visual Applications 21-28
View Database Schemas Used During an App's Lifecycle 21-29
Undeploy a Visual Application 21-30
Lock, Unlock, or Roll Back Deployed Visual Applications 21-30
Configure a Build Job to Manage Deployed Visual Apps 21-31

272 Manage Runtime Dependencies for Visual Applications

Upgrade Your Application 22-2
After Upgrading 22-6
Set a Custom Version 22-8
Understand What's Happening in visual-application.json 22-9

Resolve Upgrade Issues 22-10

What Happens During Software Maintenance? 22-11

23 Test and Debug Applications

Audit Application Code 23-2
Preview an App in Debug Mode 23-6

ORACLE XVi



Troubleshoot Build Issues 23-7
Change an Application's Log Level 23-7

24  Audit, Build, and Deploy Visual Applications Using Grunt

Overview 24-1
Build Your Application With Grunt 24-2
Download Your Application's Sources 24-3
Build and Deploy Your Application 24-4
Authentication 24-7
Grunt Tasks to Build Your Visual Application 24-8
About VB Studio Grunt Build Tasks 24-8
vb-application 24-9
vb-archive 24-11
vb-clean 24-11
vb-credentials 24-12
vb-css-minify 24-15
vb-deploy 24-16
vb-export 24-20
vb-fa-generate-base-app-config 24-21
vb-image-minify 24-22
vb-json-minify 24-22
vb-manifest 24-22
vb-optimize 24-23
vb-optimize-cdn 24-24
vb-package 24-25
vb-prepare 24-25
vb-prerender-cache-warm 24-26
vb-process-local 24-29
vb-process-raw 24-34
vb-process-raw-index-html 24-34
vb-pwa 24-34
vb-pwa-splashscreen 24-36
vb-require-bundle 24-37
vb-require-bundle-clean 24-39
vb-serve 24-39
vb-test 24-40
vb-watch 24-41
Customize Your Grunt Build Process 24-42
Add Custom Functionality to Existing Tasks 24-43
Override Existing Grunt Tasks 24-43

ORACLE XVii



Optimize a Specific Web Application 24-43

Host an Application on a Content Delivery Network (CDN) 24-44
Run and Configure a Multitask 24-45
Customize Bundle Modules 24-46
Specify Options of Non-multitasks 24-47
Audit Your Application Using the vb-audit Grunt Task 24-48
Configure Audit Options in Gruntfile.js 24-49
Override Configuration Options in Gruntfile.js 24-51

Part VI Use Cases & Troubleshooting

25  Common Use Cases

Work With Code Samples 25-1
Change an Application's Logo 25-2
Style and Theme VB Studio Applications 25-3
Transition a Web (or Mobile) App's Theme to Redwood 25-4
Customize the Redwood Theme for a Web Application 25-5
Override the Redwood Theme for a Mobile Application 25-7
Add a Custom Style to a Component 25-8
Add Login and Logout Capabilities to an Application 25-9
Create a Custom Lock Page 25-12
Apply a Custom Lock Page to a Visual Application 25-13
Apply a Custom Lock Page to a Web Application 25-14
Access Data in an Existing Oracle Database Using ORDS 25-16
Use a SOAP Web Service With VB Studio 25-16
Run VB Studio Applications On Other Servers 25-16
Embed a Web App in an Oracle Cloud Application 25-17
Make Your Web App Ready for Embedding 25-18
Embed a Web App Using Page Composer 25-19
Embed a Web App Using Application Composer 25-22
Call Server-side Functionality from VB Studio 25-23
Add the Oracle Digital Assistant to Your Web App 25-24
Abort Pending REST Calls in VB Studio 25-25
Forms 25-31
Enable Client-Side Validation for a Form 25-31
Validate Dates in Forms 25-33
Tables 25-33
Modify a Table's Default Display 25-34
Reorder Columns in a Table 25-41
Sort Data in Table Columns 25-43

ORACLE Xviii



Enable Resizing of a Table Column 25-46

Wrap Table Text 25-47
Add Columns to an Existing Table 25-47
Format Row Values in a Table Conditionally 25-48
Create a Search Filter for a Table 25-49
Create an Editable Table 25-50
Update Pagination Behavior for a Table 25-56
Enable Text Selection in a Table 25-60
Pages and Flows 25-61
Restrict User Access to an Application, Flow, or Page 25-62
Print Multiple Pages 25-63
Components 25-63
Conditionally Show or Hide Ul Components 25-63
Enable Time Zone Specification 25-64
Validate the Length of an Entry in an Input Text Field 25-66
Filter Multiple Attributes in a Search 25-66
Set an Initial Value for the Select (Single) Component 25-67
Business Objects 25-68
Format a Date Field 25-68
Apply an Aggregate Function to a Calculated Field From a Child Business Object 25-68

26  Troubleshooting & FAQs

How Do | Find the URL of My VB Studio Instance? 26-1
How Do | Find My Application's Runtime Version? 26-2
How Do | Clear My App's Resource Cache? 26-3
How Do | Write Expressions If a Referenced Field Might Not Be Available Or Its Value
Could Be Null? 26-3
How Do | Resolve Web Component Loader Issues? 26-4
How Do | Resolve a 'Method Not Allowed' Error? 26-4
How Do | Resolve a 'No Such File' Error for the URL.js File? 26-4
How Do | Fix a Missing Scroll Bar in a Table? 26-5
How Do | Access Components After Upgrading? 26-6
How Do | Set a Custom Content-Security-Policy Header? 26-6
Troubleshooting Access Issues 26-7
Can | Log in Using SSO? 26-7
How Do | Control the Session Duration For My Visual App? 26-7
Why Does a Live App That Allowed Anonymous Access Prompt for Login? 26-7
Troubleshooting Service Connections 26-8
How Do | Resolve an '‘Unknown Host' Error? 26-8
How Do | Resolve a '‘Cannot Process Service Scope' Error? 26-9
Troubleshooting Business Objects 26-9

ORACLE XixX



What Is The Maximum Data Limit for Business Objects?
How Do | Resolve Database Connection Problems?

How Do | Resolve a "Failed to verify the target database" Error When Switching the
Tenant's Database

How Can | Access Business Object Data?

ORACLE

XX

26-10
26-10

26-10
26-11



Preface

Audience

This guide describes how to use a web-based visual development tool to create and publish
custom applications that can integrate business objects and Oracle Cloud Applications REST
services to extend SaaS services.

Topics:

e Audience

e Documentation Accessibility

e Diversity and Inclusion

* Related Resources

e Conventions

e Information About Cookies

This guide is intended for developers who want to create and publish modern enterprise
applications using a visual development tool and still have full access to the source code of
their applications.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility
Program website at https://www.oracle.com/corporate/accessibility/.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support through My
Oracle Support. For information, visit https://support.oracle.com/portal/ Or Visit Oracle
Accessibility Learning and Support if you are hearing impaired.

Keyboard Shortcuts

ORACLE

When working in the Designer, you can use these keyboard shortcuts to help you move
around quickly:

To do this: Use this on Mac: Use this on Windows:
Find and open a file in an app Command-P Ctrl+P

Find a given string in a file (orin  Command-Shift-F Ctrl+F

the Code editor)

Undo/redo Command-Shift-Z Ctrl+z

Except for common Windows
shortcuts such as cut, copy, and
paste, VB Studio does not
support shortcuts like the ones
described here.

21


https://www.oracle.com/corporate/accessibility/
https://support.oracle.com/portal/
https://www.oracle.com/corporate/accessibility/learning-support.html#support-tab
https://www.oracle.com/corporate/accessibility/learning-support.html#support-tab
https://support.microsoft.com/en-us/windows/keyboard-shortcuts-in-windows-dcc61a57-8ff0-cffe-9796-cb9706c75eec

Keyboard Shortcuts for Code Editors

To help you work efficiently, VB Studio supports the following keyboard shortcuts when
working with code editors in the Designer (HTML, JSON, JavaScript, and Code view in

ORACLE

the Page Designer).

Tab behavior shortcut

Documentation Accessibility

To do this:

Use this on Mac:

Use this on Windows:

Change the code editor's
default behavior for the Tab
key; pressing Tab adds four
spaces in the editor by default

Control-Shift-M

Ctrl+M

Show Command Palette and Save shortcuts

To do this: Use this on Mac: Use this on Windows:
Show Command Palette F1 F1
Save Command-S Ctrl+S

Basic Editing shortcuts

To do this: Use this on Mac: Use this on Windows:
Cut line if there is no selection; Command-X Ctrl+X

cut selection if there is one

Copy line if there is no Command-C Ctrl+C
selection; copy selection if

there is one

Move line up Option-Up Alt+Up

Move line down Option-Down Alt+Down
Copy line up Shift-Option-Up Shift+Alt+Up
Copy line down Shift-Option-Down Shift+Alt+Down
Delete line Shift-Command-K Ctrl+Shift+K
Insert line below Command-Enter Ctrl+Enter
Insert line above Shift-Command-Enter Ctrl+Shift+Enter
Jump to matching bracket Shift-Command-\ Ctrl+Shift+\
Indent line Command-] Ctrl+]

Outdent line Command-[ Ctrl+[

Go to beginning of line Home or Fn-Left Home

Go to end of line End or Fn-Right End

Go to beginning of file Command-Home Ctrl+Home

Go to end of file Command-End Ctrl+End

Scroll line up Command-Up Ctrl+Up

Scroll line down Command-Down Ctrl+Down
Scroll page up Option-PgUp Alt+PgUp
Scroll page down Option-PgDn Alt+PgDn

Fold (collapse) region Command-Shift-[ Ctrl+Shift+[
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Documentation Accessibility

To do this: Use this on Mac: Use this on Windows:
Unfold region Command-Shift-] Ctrl+Shift+]

Toggle line comment Command-/ Ctrl+/

Toggle block comment Shift-Option-A Shift+Alt+A

Toggle word wrap Option-Z Alt+Z

Navigation shortcuts

To do this: Use this on Mac: Use this on Windows:
Gotoline ... Command-G Ctrl+G

Go to symbol ... Shift-Command-O Ctrl+Shift+O

Go to next error or warning F8 F8

Go to previous error or warning  Shift+F8 Shift+F8

Go back Control-- Alt+Left

Go forward Control-Shift-- Alt+Right

Search and Replace shortcuts

To do this: Use this on Mac: Use this on Windows:
Find Command-F Ctrl+F

Replace Option-Command-F Ctrl+H

Find next Command-G F3

Find previous Shift-Command-G Shift+F3

Select all occurrences of Find Option-Enter Alt+Enter

match

Add selection to find matches Command-D Ctrl+D

Multi-cursor and Selection shortcuts

To do this: Use this on Mac: Use this on Windows:
Insert cursor Option-Click Alt+Click

Insert cursor above Option-Command-Up Ctrl+Alt+Up
Insert cursor below Option-Command-Down Ctrl+Alt+Down
Undo last cursor operation Command-U Ctrl+U

Insert cursor at end of each line  Shift-Option-I Shift+Alt+l
selected

Select current line Command-L Ctrl+L

Select all occurrences of current  Shift-Command-L Ctrl+Shift+L
selection

Select all occurrences of current  Command-F2 Ctrl+F2

word

Expand selection Control-Shift-Command-Right Shift+Alt+Right
Shrink selection Control-Shift-Command-Left Shift+Alt+Left

Column (box) selection

Shift-Option- (drag mouse)

Shift+Alt + (drag mouse)
Ctrl+Shift+Alt+(arrow key)

Column (box) selection page up

Shift-Option-Command-PgUp

Ctrl+Shift+Alt+PgUp
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To do this: Use this on Mac: Use this on Windows:

Column (box) selection page Shift-Option-Command-PgDn Ctrl+Shift+Alt+PgDn
down

Rich Languages Editing shortcuts

To do this: Use this on Mac: Use this on Windows:
Trigger suggestion Command-Space Ctrl+Space

Format document Shift-Option-F Shift+Alt+F

Go to definition F12 F12

Peek definition Option-F12 Alt+F12

Show references Shift+F12 Shift+F12

Rename symbol F2 F2

Diversity and Inclusion

Oracle is fully committed to diversity and inclusion. Oracle respects and values having
a diverse workforce that increases thought leadership and innovation. As part of our
initiative to build a more inclusive culture that positively impacts our employees,
customers, and partners, we are working to remove insensitive terms from our
products and documentation. We are also mindful of the necessity to maintain
compatibility with our customers' existing technologies and the need to ensure
continuity of service as Oracle's offerings and industry standards evolve. Because of
these technical constraints, our effort to remove insensitive terms is ongoing and will
take time and external cooperation.

Related Resources

For more information, see these Oracle resources:
e Oracle Public Cloud
http://cloud.oracle.com

* Set Up VB Studio for Developing Visual Applications in Administering Visual
Builder Studio

Conventions

ORACLE

The following text conventions are used in this document.

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

monospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.
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Information About Cookies

Information About Cookies

When a user visits a published web application, a combination of cookies are used for storing
authentication and session information.

The following cookies are used to store information about sessions, visits, and authentication.
The information we observe about visitor behavior is stored on our servers, not in the cookie
placed on the browser. The cookies we use are usually an anonymous unique identifier,
which provides a means of determining whether a visitor has visited the application before
but does not provide any means of identifying the visitor. None of the cookies contain
personally identifiable information, although, in accordance with standard HTTP protocol, the
visitor's IP address is passed to our servers as part of the HTTP request. All cookies are
secured with encryption and sent over HTTPS. The following table describes the cookies that
are saved to the browser of visitors visiting a published application:

Name Description

JSESSIONID The JSESSIONID cookie is a transient cookie
used for session management. This cookie only
contains a session identifier. The cookie does not
contain any personal details.

OAMAuthnCookie The OAMAuthnCookie cookie is generated by
Oracle Access Manager for all clients using an
Oracle Cloud service. A valid OAMAuthnCookie is
required for a session.

*  Authenticated User Identity (User DN)

*  Authentication Level

* IP Address

»  SessionID

e Session Validity (Start Time, Refresh Time)

e Session InActivity Timeouts (Global Inactivity,
Max Inactivity)

*  Validation Hash

Removing the cookie will cause the user to be

logged out. The user will need to re-authenticate

the next time the user requests a protected

resource.

X-AppBuilder-Sessionld The X-AppBuilder-Sessionld cookie is a persistent
cookie that expires 24 hours after it is created and
contains a unique user ID (UUID) and time stamp.
This cookie is only used to store visitor behavior
information across sessions for billing purposes.
This cookie is used for published classic
applications.

Removing the cookie might result in each new
session being recorded as a new visit.
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Information About Cookies

Name

Description

VBCS_METRICS_<app name>_<app version>

This cookie is a persistent cookie that expires at
midnight on the day it is created and contains a
time stamp. The purpose is help count unique
visits, and to ensure that multiple visits by the
same user between when the cookie is created
and when it expires are counted as one unique
visit. If the cookie is removed before it expires, a
new cookie is created on the next visit and the visit
will be counted as a new unique visit. This cookie
is only used for internal metrics and is not used for
billing purposes.

This cookie is used for deployed visual
applications.
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Get Started with Visual Builder Studio

Look here for everything you need to know to start using Oracle Visual Builder Studio.

Topics:
Welcome to Visual Builder Studio
Create Visual Applications

Anatomy of Visual Applications
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Welcome to Visual Builder Studio

In an ever-changing technology landscape, how can development teams efficiently deliver
applications on a constantly accelerating schedule? Tap into Oracle Visual Builder Studio!
With an intuitive development environment, collaborative features, and DevOps automation,
Visual Builder Studio can enhance your team's development experience all the way from
planning to delivery.

What is Oracle Visual Builder Studio?

ORACLE

Oracle Visual Builder Studio (or VB Studio, for short) is an integrated development platform
that helps your team effectively plan and manage your work throughout the application's
lifecycle. It combines the simplicity of a visual development environment with powerful
management tools to streamline application development and deliver modern, innovative
user experiences.

With VB Studio, you can create standalone enterprise apps as well as tailor Oracle Cloud
Applications for your needs—something for everyone on your team:

«  Oracle Cloud Application developers can configure and extend their applications with
business-specific customizations;

» Low-code developers can use a visual designer to quickly build apps for desktop as well
as mobile devices;

e Experienced programmers can modify the source code for apps created by others, or
develop bespoke apps using the web programming language of their choice.

An easy-to-use visual and declarative environment allows you to simply drag and drop a rich
set of Ul components—all based on Oracle JET (JavaScript Extension Toolkit)—to rapidly
build engaging and responsive apps. This development environment is tightly integrated with
DevOps tools to manage the software lifecycle and automate the development environment
and includes:

» Git-based code management that allows you to manage versions, collaborate with
teammates, and conduct peer reviews.

» Agile dashboards, issue tracking systems, wikis, and sprint management utilities that help
team members communicate and track progress,

* Automated builds and pipelines (that also support a variety of popular build and test
frameworks) for continuous integration and delivery.

All this and more make VB Studio a complete solution to simplify application development
and accelerate time to market. Take a look at this video to learn more:

® Video
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What is Oracle Visual Builder Studio?

Build Enterprise Apps in Minutes

ORACLE

VB Studio makes it easy for you to build custom interfaces that meet your unique
needs. No coding, no setup, and no IT resources required. It provides cloud-based
visual tools to help you rapidly create and host engaging applications.

With VB Studio, you can:

Use the what-you-see-is-what-you-get (WY SIWYG) designer to visually create
your app: simply drag and drop Ul components onto your app's pages, customize
their behavior, and arrange them however you want. For more complex needs, you
can extend functionality using standard JavaScript, HTML5, and CSS.

Connect to data through REST-based services: you can create your own business
objects that implement your app’s business logic and store its data, pick data
objects exposed by an integrated catalog of Oracle REST services (such as
Oracle Cloud Applications and Oracle Integration), or pull data from any external
REST service with just a few clicks.

Deploy your application at the click of a button and make it available to users. This
means you can publish your app instantly and access it on any device, anytime.
You can even deploy it as a Progressive Web App (PWA)—combining the on-
device mobile experience with a web app’s ease of distribution—so it can be
installed on user devices to leverage capabilities such as camera access and
location information.

VB Studio also provides:

Integration with Git repositories so you can share application resources with team
members

Infrastructure for securing access to your application, its data, and the Oracle
Cloud services it consumes.

All of this becomes available to you within a project, which is the starting point for
building a visual application in VB Studio. Here are the key components of the VB
Studio ecosystem as it pertains to visual applications:

Organization

Other VB Studio Tools

Git Repository
(clone)

Environment
Cl/CcD

Git Repository

Git Repository M

(clone)

Other VB Studio Tools

Project Project
Visual Application Visual Application
Environment Designer
l/co Workspace (User A) Workspace (UserB) =—— Oracle Cloud -
REST Services
Git Repository
M 1 Database /

Business Objects

External REST Services

v

Visual Builder
(runtime)
(e

- -t
Mobile App Web App
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*  Within a single VB Studio instance, you and your team members who use that instance
are considered an organization. Within your organization, you will likely belong to one or
more projects, each of which is devoted to a discrete software effort. For example, you
might have a project for building a new Financial app, and a different project for creating
an HR application. A project brings together all the tools you need to create those
artifacts, such as a Git repository for storing your source code, a pipeline to provide
continuous integration and delivery, an issue tracking system, team wikis, and more.

*  All of your work in VB Studio is done in the context of a workspace, a completely private
area where you can work on your visual application. Your work is stored in your own
clone of the project's Git repository, and is not visible to others until you push it to the
project's Git repo, choose to share it with others for testing, or publish it. A workspace
also includes a pointer to the development or test environment where you plan to deploy
your app, which must be a separate Oracle Visual Builder instance (also known as an
environment). You can deploy your app manually, or wire it up to a pipeline to do it
automatically, such as when a developer on your project publishes their changes.

*  Your workspace is your ticket into the Designer, a declarative environment that helps you
build visual applications. Specifically, you get a page editor, a Components palette, and a
Structure view, for designing the layout of a page. Within this environment, you have
access to a rich set of Ul components, including those based on Redwood, the Oracle
standard for user experience. You can use these components—all based on Oracle JET
—to develop apps that provide the same look and feel as apps delivered from Oracle.

*  The data for your visual applications can come from a database (in the form of business
objects), Oracle REST services, or external REST services.

If you previously developed visual applications in Visual Builder and now work with VB
Studio, you'll see that some things have changed. For details about tasks that you now do
differently in VB Studio, see For Visual Builder Users.

Extend Oracle Cloud Applications

VB Studio gives you the power to customize Oracle Cloud Applications to suit your
company’s specific business needs. In fact, you'll have the exact same tools—VB Studio and
JET—that internal Oracle developers use to create Oracle Cloud Applications in the first
place.

If you want to extend your Oracle Cloud Application, you should refer to What Can You Do
with Oracle Visual Builder Studio? in Extending Oracle Cloud Applications with Visual Builder
Studio, instead of this guide. This guide focuses on using VB Studio to develop visual
applications, which are hosted on a Visual Builder instance.

Access VB Studio

ORACLE

You can access VB Studio using the latest version of Google Chrome, running on Mac OS X
and Windows.

To access VB Studio, you need the service URL, plus your identity domain name, user name,
and password. If you're a new user, you can sign in from the Oracle Cloud home page. If
you're a returning user, you can find the service URL in email notifications you receive (with
the subject Welcome to Oracle Visual Builder Studio or Verify your Oracle Visual Builder
Studio email).
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< Note:

If you don't have access to VB Studio, ask your administrator to add you to
an instance. Alternatively, you can create one yourself from the Oracle Cloud
(in which case you become the project owner). See How Do | Set Up VB
Studio? in Administering Visual Builder Studio.

To access VB Studio from the Oracle Cloud home page:

1. Open the Oracle Cloud console at https://www.oracle.com/cloud/sign-in.html.

2. On the Sign-In page, enter your Oracle Cloud account or tenancy name in Cloud
Account Name and click Next.

3. Enter your Oracle Cloud account credentials and click Sign In.

4. When the Oracle Cloud console opens, click Navigation Menu = in the upper
left corner.

5. Select Developer Services, then Visual Builder Studio.

Q searcr <> Developer Services
Home Containers & Artifacts APl Management
Kubernetes Clusters (OKE) Gateways
C t
ompute Container Instances APls
Storage

Container Registry
Application Integration
MNetworking Artifact Registry

Integration

Oracle Database Service Mesh .
Process Automation

Databases Functions Notifications

Analytics & Al Applications Email Delivery

. Quesues
I Developer Services APEX Application Development

Identity & Security APEX Instances Visual Builder
Visual Builder Studi

Obsenvabity & Management patabase Tools

. Visual Builder
Hybrid Connections
SQAL Worksheet

Migration & Disaster Recovery

Private Endpoints
Billing & Cost Management
Governance & Administration

Marketplace

6. On the Visual Builder Studio instances page, click the instance link in the Name
column.

7. Click Service Console on the instance's details page.
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[1 Service Console

Instance Info

Tags
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Access VB Studio

VB Studio opens in a new browser tab, on the Organization page, showing the projects
you're a member of as well as any you own. You'll also see all your organization's shared
projects. Here's an example of the Organization page with some projects:

Organization

= Visual Builder Studio

Organization

Projects  OCl Account

Search

Projects: 6

O  Customer Experience

O Demo

Employee Manager
(m] ploy: &

A web app to manage emplo.

O  MyJavaApps

O My Private Project

00  Nodejs Microservice

Build Executor Templates

Q

Member | Favorites | Owner

Tempiate 1

Based on: Application Extension

Based on: Visual Application

VM Build Executors

Al

Y

Component Exchange  Groups

r X R X X X

Properties
Projects & Disk Usage
2) 200 0
Status 1l Members Tl
® Active (ZIEha
Rt 7 ds
® Active B
e
® Active 3]
® Active E]

4871MB

20GB

DiskUsage L

15.36 MB
13.39 MB
18.06 MB
1498 MB
15.79 MB

13.96 MB

You can now select a project and get started with developing your visual application.
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Create Visual Applications

As a developer, you use VB Studio to create visual applications, each of which contains web
(and mobile) applications that can be deployed to desktop as well as mobile devices. Let's
take a look at how you can create these visual applications and add web (and mobile) apps
to them.

Typical Visual Application Workflow

A visual application is a collection of resources you use to develop web (and mobile)
applications. These resources include the Git repository containing the source files you want
to use and the visual application's development environment—all of which come together in a
project.

A project collects the people, tools, and processes you need to complete a unit of work in VB
Studio. It provides a single unified environment for everyone who will collaborate on an app
with the tools they need to develop the app: a Git repository to store source code, a build
pipeline to provide continuous integration and delivery, an issue tracking system, and more.
Because a visual application project is based on the Visual Application template, it will have
everything you need to visually develop an application, including an environment with a
Visual Builder instance where your app can be deployed.

Usually, projects are set up for you by a project owner (see Set Up VB Studio for Developing
Visual Applications in Administering Visual Builder Studio for an overview of the steps
involved). Once a project owner has set up a project and added you to it, you follow a simple
workflow to design and develop applications:

Step Description More Information

1 Sign in to VB Studio and select your project on the Access VB Studio
Organization page.

2 Create a workspace within your project. A workspace defines Create a workspace
all the resources that are available to you when you develop
an application in the Designer.
You create a workspace by creating a new visual application
or by cloning the Git repository of an existing visual
application. That's why a workspace is synonymous with a
visual application. You can also import the archive of an
existing visual application to create a workspace.

3 Use the Designer's tools in your workspace to lay out pages Develop Your Application
and develop your application. Preview your application as
you develop it, so you get a sense of what your pages will
look like to the user.

4 When you're ready to have others look at your app, share it  Share your application
and ask for feedback.
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Step Description More Information

5 When your work is done, publish your application to make Deploy your application
your changes public.
You can publish your changes from the Designer, even
create a merge request to get it reviewed. This triggers a
build pipeline that includes a packaging and deployment job,
which should have the credentials required to deploy your
application to the Visual Builder instance. On successful
completion of this build pipeline, your application will be
deployed to your Development Visual Builder instance.

You'll also have the option to deploy the application as a
progressive web app (PWA), assuming you've enabled PWA
support in the app’s Settings editor.

This workflow describes how to create an app that you deploy to the Development
environment of your project. Once you progress to the testing and delivery stages of
development, you (or the project owner) should set up test and production instances in
the project’s environment to deploy test and production versions of your apps.

Create a Workspace

ORACLE

To work on a visual application, you must have a workspace; it's your ticket into the
Designer.

You can create workspaces in projects where you've been added as a team member.
A workspace requires an environment against which you develop your application and
deploy to. All your workspaces will probably use the same development environment
because a project typically has only one. This environment must support the type of
project you are working on, so to create a workspace for a visual application, your
project must be associated with a Visual Builder instance. If the development
environment isn't defined, you won't be able to create a workspace; ask the project
owner or an administrator to create one for you before you try to create a workspace.

" Note:

Typically, the Visual Builder instance added to your visual application's
environment uses the same identity domain as your Visual Builder Studio
instance. If you choose a Visual Builder instance from a different identity
domain as your deployment environment, you'll see a warning about setting
up the Allowed Origins configuration. Talk to your administrator to make sure
your instance's domain is added to its list of allowed origins, as described in
Allow Other Domains Access to Services.

A workspace is typically associated with a Git repository—either one you create from
scratch or, if you plan to collaborate with someone who has already started developing
an application, a copy of the Git repo they've been working in. Because Git repos store
your source files, it's helpful to familiarize yourself with some concepts underlying Git.

How to Use Git Branches to Isolate Changes

Your visual application's Git repository is automatically created when your project is
first set up. In most cases, this project repository includes the default branch (usually,
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main) and an associated branch where your changes are stored. The default branch is
typically the source from which your visual application is built.

Because the default branch represents the source of truth—code that is tested and ready to
be pushed to production—it is usually protected and any changes to this branch will require
approval. If you want to make changes to the default branch (main, for example) but don't
have permission to push to it, you'll make your changes in a separate branch based on main,
then create a merge request to get your changes reviewed. After your changes are approved,
you'll merge the changes in your branch to the main branch and make your updates public.
Even if a public branch isn't protected, it's good practice to always work on a private branch
and merge your changes to a public branch only after review.

You create a separate branch based on the main branch when you create a workspace. You
can have separate branches for each new feature or change to your visual application. You
can even use separate branches to create two different versions of one feature. For example,
you might want to work on two different versions of a table. By creating a branch for each
version, you can work on one version in one branch with (say) Workspace A mapped to it,
then switch to another branch using Workspace B to work on the other version. This way, you
can use workspaces to isolate the branches with your changes. After you decide which
version you want to use, you can share the branch with others and delete the branches you
no longer need.

Watch this video to learn the basics, like remote and local repositories, as well as how they
tie in to workspaces: (*) Video

What's a Scratch Repository

When you create a workspace, you have the option to create a scratch repository, instead of
a new repository or a clone of the project's Git repository. You may want to create a scratch
repository when you are experimenting and you're pretty sure you'll never want to merge your
changes into an existing repository. A scratch repository is a private repository that only exists
in your workspace. Only you can use the scratch repository, and it's deleted when you delete
the workspace. If you want to let your team members use your scratch repository, you'll need
to push the scratch repository to a hew remote repository.

No build pipeline is set up for you if you create a scratch repository when creating your
workspace. If you want to deploy your visual app, you might want to create a new repository
and branch, instead of a scratch repository. When you create a workspace with a new
repository, a build pipeline is automatically generated for you.

To deploy changes from a scratch repository, you'll need to first push the scratch repository to
a new remote repository. After the new repository is created, you or your project administrator
will need to set up build jobs for the repository.

Create a Workspace for a New Visual Application

Create a visual application when you want to start developing a new visual application with a
new Git repository.

1. If needed, select the project where you want to create a visual application on the
Organization page.

2. Inthe left navigator, click Workspaces 3.

3. On the Workspaces page, click New, then select New Visual Application.

ORACLE 2-3


http://apexapps.oracle.com/pls/apex/f?p=44785:265:0::::P265_CONTENT_ID:27058

ORACLE

Chapter 2
Create a Workspace

4. In the New Visual Application dialog, enter a name for the workspace. Because a

workspace is synonymous with a visual application, this name will also be used for
the visual application that VB Studio creates.

5. Select the Development Environment. Only environments that are in the same

identity stripe as the logged-in user are listed. Because the Development
Environment should already have been configured for your project, you're likely to
see only one environment in the drop-down list.

6. If you want to use a template other than the default VB application template, click

Change Template in Visual Application Template. The default application template
does not create any artifacts, apps, or other resources. Other templates might
create resources or apps that already include artifacts.

Tip:

Create a workspace using the Oracle Visual Builder Cookbook
template to browse through samples of common coding patterns and
learn by example. See Work With Code Samples.

7. In Git Repository, choose between creating a new repository where you and others
can work on the visual application and using a private scratch repository that is
visible only to you.

e To create a new repository for your visual application, click Create new
repository, then enter a repository name and working branch name.

e To use a scratch repository for your visual application, click Use scratch
repository (selected by default).

8. Click Create.

VB Studio creates a visual application workspace and opens it up in the Designer, so
you can start to create your web apps and define their data sources. A new visual
application does not contain any artifacts, but the application's file structure and some
resources are created for you by default. You can use the Welcome screen to help you
decide which artifacts you want to create first:
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p
t/ mybranch

(el Welcome  x

& . . .
Welcome to your myworkspace visual application! Learn

=] Your visual application contains one or more responsive applications, as well as the service connections, business objects, and other Navigating your visual application

A resources required by those apps Explore the structure of your apps in the
Navigator

o Create Apps Connect to Data Add Artifacts et it on b
blocks

2 Create and combine artifacts to
construct the behavior of your apps

B ,@_ Using the artifact editors
Use the editors in the Designer to view

& and manage artifacts

Managing your visual applications
Stage and publish your web and mobile

Responsive Apps Service Connections Components apps
Create respansive applications Create service connections to Get additional components for
= B k Integrating Processes
that run in browsers on desktops consume existing REST use in your applications. & :
< = Define business processes that help

and mobile devices. You can also endpoints provided by a service
automate common tasks

enable these apps as PWas for a and use them in your

mare native experience. applications. Using source control
Use Git source control to manage your
changes and collaborate with others

S

Help
Business Objects Discussion Forum
Create business objects to define Product Tour Video
custom REST endpoints for your Documentation

database based on the needs of

your applications. Sample Apps at GitHub

Visual Builder Blog
Visual Builder YouTube Channel

E! Audits Q FindinFiless @ Gitristory B logs & Tests

Create a Workspace by Cloning an Existing Repository

ORACLE"

If you want to work on a visual application that's already been started, even by another
developer, you can clone the original Git repository and use it as a starting point for a new
workspace.

1. On the Organization page, select the project where you want to create a visual
application.

2. In the left navigator, click Workspaces 3-, then Clone from Git.

Q Tip:

You can also create a workspace from the Git repositories page: Click Git ®,
then Create Workspace.

3. Enter a name for your workspace.

4. Select the Git repository to clone. If you're cloning from the Project Home page, the repo
is already selected for you.

5. Select the repository branch that has the changes you want in your workspace. This is
typically main, the default branch that contains the most up-to-date changes, but can be
any branch.
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6. Select New branch from selected and enter a name for the branch you want to
create. You can create additional branches and switch between branches in the
workspace.

7. Select the Development Environment. Only environments that are in the same
identity stripe as the logged-in user are listed. Because the Development
Environment should already have been configured for your project, you're likely to
see only one environment in the drop-down list.

Clone from Git X

Workspace Name

Mew Feature Workspace

Repository Name

myvisualappproject.git

Parent Branch
main

New branch from selected
New branch name

newFeature

Development Environment

Development

8. Click Create.

VB Studio creates a workspace and opens it up in the Designer, so you can start to
create your web apps and define their data sources.

Create a Workspace by Importing an Application Archive

If a team member gives you an archive of a visual application, you can import it to
create a workspace containing all the files in their branch of the application's Git
repository. When you create a workspace by importing a file, you create a new Git
repository and branch.

1. On the Organization page, select the project where you want to import the visual
application.
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In the left navigator, click Workspaces 3.
Click Import.

In the Import from file dialog, drag your visual application archive file from your local
system to the drag-and-drop area. Or, click the drag-and-drop area and use the file
browser to locate the archive on your local system.

In the Workspace name, enter a name for your workspace.

From the Development Environment list, select the environment to use. Only
environments that are in the same identity stripe as the logged-in user are listed.

In Git Repository, choose between creating a new repository where you and others can
work on the imported visual application and using a private scratch repository that is
visible only to you.

* To create a new repository for your imported visual application, click Create new
repository (based on the one you're importing), then enter a name for the new
repository and the branch you want to use.

» To use a scratch repository for your imported visual application, click Use scratch
repository (selected by default).

Click Import.

When VB Studio creates a workspace and opens it up, you'll see the contents of the archive
you just imported in the Designer, and you can start working from there.

Create a Workspace Without an Environment

Workspaces almost always require an environment against which you develop and deploy
your application—but you can create a workspace without an environment simply to explore
VB Studio's visual development capabilities within the Designer.

ORACLE

< Note:

When your workspace doesn't have an environment, you won't be able to create
business objects or deploy (share and publish) your app—though you can click
Publish in the header to merge your changes to the default branch (main) in the
project's Git repository. To explore VB Studio without any restrictions, you need to
add a Visual Builder instance to your VB Studio instance's environment.

To create a workspace without an environment;

1.

g > w D

On the Organization page, select the project where you want to create a visual
application.

In the left navigator, click Workspaces 3.
On the Workspaces page, click New, then select New Visual Application.
In the New Visual Application dialog, enter a name for the workspace.

Leave the Development Environment set to No environments.
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< Note:

If this option isn't available to you, it means that this functionality has not
been enabled in your environment. File a service request with Oracle
Cloud Support.

If you want to use a template other than the default VB application template, click
Change Template in Visual Application Template. The default application template
does not create any artifacts, apps, or other resources. Other templates might
create resources or apps that already include artifacts.

In Git Repository, choose between creating a new repository where you and others
can work on the visual application, and using a private scratch repository that is
visible only to you.

» To create a new repository for your visual application, click Create new
repository, then enter a repository name and working branch name.

» To use a scratch repository for your visual application, click Use scratch
repository (selected by default).

Click Create.

When your visual application workspace opens in the Designer, you can start to create
your web app, define a service connection to access data, design your app's pages,
and preview the app as it would appear to users.

Add Web (and Mobile) Apps to Your Visual Application

A visual application is a container for all your web (and mobile) applications. You can
have any numbers of apps in your visual application, even both web and mobile apps
in the same visual application.

Create a New Web Application

You can create multiple web apps within your visual application. Each web app is
independent, but they can all use the data sources defined in the visual application.

To create a new web application:

1.

ORACLE

Click Web Applications in the Navigator to open the Web Apps pane.

Structural representations of each web application in your visual application show
in the Web Apps pane. If no web applications have been created, you'll see a
message and a + Web Application button.
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1 Web Apps -+
& ‘ Q. Filter

=

A

I

[

You don't have any web
applications defined yet.

Tell me more

+ web Application

2. Click + Web Application, or the Create Web Application icon (+), in the Web Apps
pane.

3. Inthe Create Web Application dialog box, enter a name in the Application Name field
under General Information. The name you enter will be used as the app's display name in
the Web Apps pane. You can specify uppercase as well as lowercase characters, but the
name will be converted to lowercase.

ORACLE' 2.9



ORACLE

6.

Chapter 2
Add Web (and Mobile) Apps to Your Visual Application

Create Web Application x

General Information Navigation ltems

Application Name ~

Navigation Style "

There are no navigation items for this navigation style.
None Mavigstion Drawer

Bottom Tabs

e

Select a navigational style for the app based on the available templates:

» Select None to create a web app without any navigational components, if you
want to design the app's navigation on your own later.

» Select Navigation Drawer to create a web app with a Navigation Drawer,
which shows the app’'s main navigation menu in a separate panel (users would
get to this navigation menu by clicking ==+ in the application header).

» Select Bottom Tabs to create a web app with a tab bar at the bottom that
enables navigation between items.

If you chose Navigation Drawer or Bottom Tabs, specify a name for each item

under Navigation Items. Click Add Item to add as many as you need or O} to
remove those you don't need.

Each navigation item serves to group related pages under a separate flow. A flow
can have one or more pages and is typically used to group pages by business
function. For example, if you were creating an expenses app, you might have two
navigation items: one called My Expense Reports to group the pages that
summarize expenses and let users create and edit expense reports, and another
called Administration to group the pages where managers approve or reject
expense reports.

Click Create.

Your new web app shows up in the Web Apps pane and opens the flowname-start
page, created by default as your application's home page. This page is the default
page in the default flow (badged as default next to the page and flow) and is what
users will first see when the app is run.
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Expand the application node in the Web Apps pane to see the app's structure, with nodes
and subnodes representing its artifacts and files. For example, here's a tree view of a web
app that uses the Navigation Drawer template (with the default navigation items):

Web Apps -+ [ item-1-start x
| Q Filter | Page Designer Action Chains Event Li
w | () Filter, Alt~F
i |;| mywebapp + c
E
* [ item-1 default + 2 ~ Dynamic Components
E .
D) item-1-start default - E? Dyn Container
v B item-2 + _ £ Dyn Field Binding
E ‘& Dyn Form
[ item-2-start default = S
@ Dyn Section Binding
* [ item-3 +
E Dynamic Table
D itemn-3-start default
~ Controls & Mavigation
- Ef Fragments +
n' pase-header | Q Filter

I'h shell-drawer

- n. page-header

n shell-footer |

n shell-header

» [ Resources

r r:l Foot Pages +

Structure

Because a flow is generated for each navigation item, you see multiple flows (item-1,
item-2, and so on), each with its own starter page (item-1-start, item-2-start, etc).
If you chose None as your template, you would see a single page flow (main).

Irrespective of the template used, all web apps include reusable fragments that define
common components that appear throughout your application. Fragments prefixed by
shell- provide a common set of interactions throughout your application and helps users
navigate and interact with your Ul:
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* The shell-header defines the global header which appears as the topmost
element in the browser. It includes your company logo, application name, and user
profile, besides other actions and utilities.

 The shell-footer defines informational components, such as contact details
and copyright information, and appears at the bottom of the browser.

* The shell-drawer is specific to the Navigation Drawer template and defines the
items that form the app's navigation menu in a separate panel.

In addition to shell fragments, a page-header fragment defines page-specific content
that appears above a page's main content. You would not work with the page-header
fragment directly, but you can customize this fragment on your page to create a
custom page-level header.

With your app now created, you are ready to design and develop its pages. You might
also want to familiarize yourself with the Designer.
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Q Tip:

Web app templates lend themselves to responsive layouts and can adjust to the
size of the user's screen, ranging from small phones to wide-screen desktops.
Here's an example of a web app that uses the Navigation Drawer template:

e o R B

oY 390 w844 80% ¥ MNothrotting ¥ &3

=2 @ My Application

ltem 1 . Dimensions: iPhone 12

[~ SR Y | @ iem

Item 1
ltem 2

Item 3

Example 1
Bxample 2

Example 3

Sign Out

About

Footer ltem 1

About
Footer i
d

When the form factor is changed to a mobile device, notice how the header items
move into the drawer panel when the user clicks +++. Additionally, the application
title (My Application inthe example) is replaced by the page title (Item 1). The
global header (which contains the company logo and application title) is displayed
only in desktop mode. To customize your app's navigation items as well as
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elements in the header and footer, see Edit an App's Header, Footer, and
Navigation Items.

Import an Existing Mobile Application

Starting with version 23.10, mobile apps have been replaced by Progressive Web
Apps (PWAS). You can no longer create a mobile app, but you can import an existing
mobile app and work on it—though you must deploy it as a PWA to be able to use it.

To import an existing mobile app, the recommended approach is to import the visual
app containing the mobile app and create a new workspace where you can work on
the app. See Create a Workspace by Importing an Application Archive.

When you import a visual application with a mobile app, your mobile app will show up
in the Mobile Apps pane (which won't appear otherwise):

L] Mobile Apps

A Maobile Applications are being deprecated in favor of
Progressive Web Applications.

Tell me more

{=
— | Q Filter
L - D hrmobileapp ER
v By main 1
i:
r EI Resources
&
o k D Root Pages ER
[
©

Once you import your mobile app, you can work on it as before, but you must enable
PWA support to allow users to install the app on mobile devices. See Run Mobile
Applications as PWAs.

Tour the Designer

A workspace is your ticket to the Designer, a declarative environment that you use to
design and develop apps within a visual application.

The Designer has five distinct areas (as highlighted in this image):
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® aQ p - | Publish ‘

Ll WebApps + G main-start x
& |(1 Filter PageDesigner  Action Chains  EventListeners  Events  Types  Variables = JavaScript  JSON | Settings

8 ) 2| FittoC A * | aut 100% ~ Li Desi Cod ¥
© - G + g 0 O A[Fmerm Jow Jxfoe ] S - B
4 + By main cefeutt + g General Events B

S . : o

Dy ot stz | @ My Applcation & 0 R
1]
v [ Fragments 4 . r-ami‘
B 4 DRumF‘ages 1= o |
o | Select Page Template |
. T TR R el  saavesm.iE - ]
- e Preferred Layout
; (oo e o]
Start by dropping components.
About Footer ltem 2
Footer ltem 1 Footer ltem 3
L Created with Visual Builder, C © 2022
Page GEAWi

B! Audits QA Findin Files GitHistory [ Logs & Tests e Saved 11:17 AM
Label Element
1 Header
2 Navigator
3 Canvas/Editors
4 Properties pane
5 Footer

Let's take a look at each of these areas to learn more about what each one does.

The Header

The header contains information about your current VB Studio session, as well as access to

the tools you need to develop your application.

<  myworkspace > git/ mybranch ;

Labelllcon Element Description

Go to project page Go to the Project Home page, which provides a window to your
environments, workspaces, and Git repositories in the project.
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Labelllcon Element Description

myworkspac Workspace Name of your current workspace. You may have several active

e workspaces at any one time, one for each discrete body of work
you're responsible for. To switch to a new workspace, click the
workspace name and pick a new one, or click Manage
Workspaces to go to the main Workspaces page.

myrepo.git/  Git repository/ Name of the Git repository and branch being used by your current

mybranch branch workspace. VB Studio stores all the files for your visual application

in a Git repository. If you're working with multiple people on the
same visual app, you'll all work within the same repository,
possibly—but not necessarily—in separate branches. If you see a
yellow dot in the header next to the repository name, that means
there are uncommitted changes in your workspace.

Click the repo name to see a list of commands you can use while
working with your repository.

Undo

Undo one or more of your changes. To undo your most recent
change, click the Undo icon (hover your cursor over the icon to
view the action that will be undone). To undo multiple changes,
click the Undo drop-down list and select the actions you want to
undo. For example, selecting the Insert Heading action in this
image will remove the heading and undo other changes you made
after adding the heading:

" Insert Panel

~/  Settext of Heading

V)

~ Insert Heading

Insert Headi
Create myapp 5

Q Tip:

You can undo up to 10 of your
changes at a time (your last 500
actions are stored in the browser
and will be lost if you clear the
browsing cache). To undo more than
10 actions, simply undo a few items,
then open the drop-down list again.
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Labelllcon Element Description

Redo Redo one or more changes after undoing them. To redo your most
recent change, click the Redo icon (hover your cursor over the
icon to view the action that will redone). To redo multiple changes,
click the Redo drop-down list and select the actions you want to
redo. For example, selecting the Set text of Heading action in this
image will revert two of the previously undone actions:

v Insert Heading

v Settext of Heading

Insert Panel %

L 1 1

Product Feedback Provide product feedback to the VB Studio team.

Go to File Search the Git repository by file name.

Preview Before committing your changes to the branch, click the Preview
icon to see how your pages look and behave in a browser.
Typically, you'd use Preview mode, but you can also use the
Debug Preview mode to debug issues with your application.

V1 2)O)]

| Publish Commit changes in the current branch to your local repo, push
them to the project's Git repo, and kick off package and deploy
) jobs to publish your branch to your development environment.
[0 ] Menu Open a menu containing the Share, Import, and Export actions,

as well as options to open the Settings editor. You can also
navigate to the VB Studio Help Center and discussion forum.

The Navigator

The Navigator helps you move between the artifacts in your extension, and provides access
to the VB Studio editors:

Icon Element Description
Q Web Apps This is where you:
»  Create a web app;

e Create a fragment, if you need a reusable piece of Ul you can
use in your app;
e Import resources to use in your app.
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Icon

Element

Description

Services

To interact with external REST APIs in your visual app, you can
create connections to the services that provide access to these
API endpoints.

You also have access to a catalog of predefined services through
backends such as Oracle Cloud Applications and Oracle
Integration. The Oracle Cloud Applications backend, for example,
exposes REST APIs—from Human Capital Management, Sales,
and more—that your visual app can consume right out of the box.
You can also connect to services that aren't listed in this catalog.
See Manage Service Connections.

Business Objects

Business objects are custom data objects that implement your
app's business logic. Your visual app can access and interact with
the business objects you create through REST endpoints that VB
Studio generates for you. By default, this data is stored in an
embedded database associated with your environment's Visual
Builder instance. See Work with Business Objects.

Layouts

A Layout represents a set of data fields that can appear in one or
more related dynamic components, like a table or form. Create a
new Layout here by choosing a data source, then defining the rule
set that governs how that data looks and behaves. See How to
Create Layouts With Dynamic Components.

Components

The Components tab helps you to install and manage custom web
components that you download from the Component Exchange, a
repository of components that can be installed in your VB Studio
instance. See Work with the Component Exchange.

I"¢‘\

Processes

You can create business processes to help automate tasks that
need to be performed by application users. A process might
include tasks such as reviewing data, approving or rejecting
requests, and submitting files. After registering your business
processes in your visual application, you can add Ul components
to your pages that start processes and that can be used to
complete user tasks. See Work with Business Processes.

" Note:

Process for VB Studio, which is
included in the Enterprise edition of
Oracle Integration Gen 2, is
deprecated. See Deprecated
Features for details.

Source

Although the Designer is primarily a visual editor, you can always
work with source code if you prefer. See Work With Code Editors.

Git

Shows you the list of files you've changed, but haven't yet
committed to your branch. If you have merge conflicts in your
branch, you'll see them listed here. Click a conflicted file to open it
in the conflict editor and resolve the issues. See Manage Your
Visual Application With Git.

The Canvas/Editors

The canvas, which appears to the right of the Navigator when you open a page, is
where you do the bulk of your work in VB Studio. When you open a page, you'll see

ORACLE
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different editors along the top to help you modify and create artifacts used in the page, like
Page Designer, Actions, Event Listeners, and so on:

Eb main-start x

Page Designer Action Chains Event Listeners Events Types Variables JavaScript JSON Settings

| Q. Filter, 2 e (@3 (=) ,9\| Fitto Canvas ~

auto |>< auto | 100% ~ [ Live | Design | Code ]

Dynamic Components
Dyn Container @ M}‘ Applicaticn ﬂ] m fg"

s Dyn Field Binding

Components
<

Data
i |

Dyn Form

s Dyn Section Binding main

H

Dynamic Table

{

Controls & Navigation

Avatar

Badge

41 0 B

Button

B

Button Set (Many)

]

Button Set (One)

Q. Filter Start by dropping components.

hd n page-header

=

About Footer ltem 2

Footer Item 1 Footer Item 3

with Visual Build

Structure

Page & 0265

Depending on which aspect of the page you're customizing or building, VB Studio invokes the
proper editor to provide the experience you need, and displays that editor in the canvas.
Perhaps the most important editor is the Page Designer, described in detail in Use the Page
Designer.

All of the changes you make through the editors—the Page Designer, Actions, Event
Listeners, etc.—are saved as JSON, which you can access through the JSON pane, next to
Settings. In addition, you can use the JavaScript pane to enter any custom functions you
may need. For details about the different editors, see Which Editor Do | Use?.
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Tip:

When working with multiple artifacts (pages, flows, business objects, and so
on), each artifact opens as a separate tab on the tab bar. Here's how you
can better manage these in your work area:

* Right-click a tab to see options to close the particular tab, close other
tabs, close tabs to the right, or close all tabs. You can also use this menu
to select a particular tab in the Navigator:

Welcome x [ main-start = =]

Page Designer Close Tab |
Close Other Tabs
Close Tabs to the Right

Close All Tabs

Select in Mavigator

If the tabs overflow available space on the tab bar, click ~ atthe edge
of the tab bar and select the tab you want to open. Note that the active
tab always stays in focus.

* Right-click the empty space on the tab bar and select the option to
reopen closed tabs. Recently closed tabs are saved in session history,
S0 you can keep reopening tabs until you get to the one you want.

Welcome x [ main-start =
Reopen Closed Tab

Page Designer Actions (1 Evernt . _.._._ .., e ...E

The Properties Pane

As the name suggests, the Properties pane lets you specify the properties that control
the appearance and behavior of whatever is currently selected in the canvas. While
you're in the Variables editor, for example, you use the Properties pane to set the
variable's default value, type, and other attributes. When you click a component on a
page in the Page Designer, the Properties pane is immediately updated to reflect the
component's properties. Depending on the component, the Properties pane might
display additional tabs for modifying the component’s attributes or its behavior.

When you add a collection component to the canvas, like a table or list, you'll see a
Quick Start tab added to the Properties pane:
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auto | 100% ~ [ Live | Design ‘ Code l Table

(& =) g| Fit to Canvas ~ auto |X

General Data Events All Quick Start

@ My Application {E} ﬂ] ﬁ
Add Data

@_. Map the table to a data source, so
we can populate it with data.

saipadosg

main
L
e B W S e

Columnl < Column2 < Column3 < Columnd4 < G
i Sample Value Sample Value Sample Value Sample Value
o
5 B
i Sample Value Sample Value Sample Value Sample Value

Sample Value Sample Value Sample Value Sample Value B

Quick Start wizards help you add some actions and components that are typically associated
with the component, such as mapping the collection to data and adding Create and Detalil
pages.

To hide or show the Properties pane, just click the tab itself.

The Footer
At the bottom of the Designer, you have several tools that can help you debug your visual
application:
Element Description
Audits Scan your visual application's code for errors and warnings. Your code is scanned
when you open the Audits pane. See Audit Application Code.
Find in Files Search your application's Git repository for a text string.
Logs View build logs when a visual application is shared or deployed. See Troubleshoot
Build Issues.
Tests Run all test cases defined for action chains in a visual app and run them to make
sure code changes haven't broken any functionality. See Use the Tests Footer in
a Visual Application.
Git History View a list of Git actions you have performed in your workspace. See View Git

History.
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< Note:

The Designer, by default, uses a light theme based on Redwood to set the
color palette for your work environment. You can personalize this theme to
switch to a dark theme or sync with your OS settings.

1. Click the Menu option in the upper-right corner of the Designer.

2. Select Theme, then choose an option:

o~ @ Q b o~ | Publish |

Share

& &

Settings

Import

Export

4 B ©©

0 Light Themes r

(& Dark About

{) 0% Default Getting Started

Help
Code Examples

Discussion Forum

[+ SignOut

e Select Dark to use a dark color display, more suited for low-light
conditions. This option switches the background and text used in all
the editors, except the Page Designer canvas, where application
pages continue to display against a lighter background with dark
text.

e Select OS Default to inherit the theme used in your operating
system's settings. If your system settings are configured to use dark
mode, the Designer will also use those settings.

< If you changed the default, select Light to switch back to a lighter
background with dark text display.
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Explore Your Project Environment

Almost everything you do to develop a visual application takes place within the Designer.
While this development environment connects you to all the resources you need to develop
your app, you may need to access your project environment from time to time. It's helpful
then to familiarize yourself with some key components in your project.

There's a lot you can—or cannot—do in a project, based on project membership. See Work
with Projects in Using Visual Builder Studio for all the details.

1. If you're on the Organization page, select your project. If you're in a workspace, click
in the header.

You'll see the Project Home page, which serves as a window to your workspace, your
environments, and Git repositories, as well as a recent activities feed.

2. In the left navigator, click Git to view your project's Git repository.

A project can host multiple Git repositories. You can view all Git repositories (and
branches) from the Repositories drop-down list on the Git page:

(@M myvisualapp ~ ‘ Git ‘ Q. Search Code |

myrepo.git b I | U main - ‘ ‘ 53 Files Logs Refs Compare
[t N

& =
VIEROET / | Clone ¥ |
myvisualapp.git

m Oracle Visual Builder created default content for Application myworkspace with .. Yesterday at 2:49 PM
a .gitignore 71B Oracle Visual Builder created default content for Application myworkspace with .. Yesterday at 2:49 PM

™ Frintfile ic 204 R Aracla Viicnal Ruiildar crasted defaik cantant far A nnlicatinn munvarkenars with Vactardau at 7-10 DA

Use the Git page to view your project's source files in the remote repository.

3. Click Workspaces to view all your workspaces—though you can view and manage
workspace within the Designer as well.

(a)] myvisualapp ~ ‘ Workspaces

myworkspace myvisualapp.git mybranch Development Today at 12:57 PM -0400 134.2 KB =

ol GO

Search Q‘ ‘ Mine Others ‘ @ | New ¥ ‘ ‘ Import ‘
~ B ~ Current ., Current . ~ - - o N
10 Workspace < Repository < Branch Sandbox © Environment < Last Opened Size T Actions
[11]

4. Click Environments in the left navigator to view the project's Development environment
that points to your Visual Builder instance. A visual app project will most often have one
Visual Builder development environment to which visual apps are deployed.
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@l myvisualapp ~ ‘ Environments
5
Service Instances Details Certificates Deployments
@ Development 1 Instance ® | = Backends ‘ 4+ Add instance
%o visual Application
Development
m x Integration IDCS Resource

Visual Builder Status @ Available (4:07 PM)
Oracle Integration status @ Available (4:07 PM)

@ 474ms

E5]
(==

Response Time
> Details

Home Page

(% =

Use the Environments page to view your deployed apps.

5. Click Builds in the left navigator to view the default build jobs that package and
deploy your visual application to the development instance. The Visual-
Application-Package job generates the visual application's artifact files. The
Visual-Application-Deploy job deploys the artifact files to the development
instance.

If you create workspaces with new repos, you'll see other jobs in addition to the
default ones.

A myvisualapp ~ ‘ Builds | Q. search |
Jobs(4)  Job Queue(0)  Pipelines (2) Pipeline Queue (0) Auto Refresh [l ) &
5 @ View Job Statistics | AllJobs | Successful Jobs | FailedJobs | TestFailedJobs | YAML Jobs
~ N ~ Last N Last oo . o ) =
m Status < Job Weather & Successful Unsuccessful  ~ Duration < Private < . Actions
| 1] [©) myrepo-Deploy N/A N/A N/A
@ myrepo-Package N/A N/A N/A
'
@ Visual-Application-Deploy N/A N/A N/A
® Visual-Application-Package N/A N/A N/A
O

The deployment job's configuration contains the credentials required to deploy
your app to the Visual Builder instance. It also defines the application version
number used to manage multiple versions during development and data
management settings that determine how your app's data is stored in the
database.

Common Tasks for Visual Applications

Because a visual application is a container for your web (and mobile) apps, you can
manage things at the visual application level, meaning settings at this level will apply
to all the web (and mobile) apps within the visual application.
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Manage Visual Application Settings

You configure settings for a visual application in the Settings editor. To access the Settings
editor, click the Menu option in the upper-right corner of the Designer, then select Settings:
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The Settings editor includes several tabs that group related settings. Here's how you use the
different settings tabs for a visual application:

Tab Description

Application Manage general and runtime dependency settings:

e General: Read-only values appear for settings such as your workspace
name, but you can configure the Version, Root URL, and Vanity URL settings.
VB Studio uses these settings when you share and deploy your visual
application. See Preview, Share, and Deploy Visual Applications.

*  Runtime Dependency: Client-side libraries that, along with the
accompanying version of Oracle JET, determine features and enhancements
available to your visual application. See Manage Runtime Dependencies for
Visual Applications.
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Tab

Description

Translations

Download the strings that appear in the user interface of your visual application's
web (and mobile) apps to import into a third-party translation tool for translation.
You then upload the translated strings from the translation tool to use for those
apps that support different languages. See Work with Translations.

Application
Profiles

Deploy your app with different settings depending on the environment. For
example, you won’t want to use a production REST service with access to live
customer data when developing an app. Instead, you'll use a development or test
instance of the service. Once you complete development and your app is
deployed to production, you'll want it to connect to the production REST service.
Application profiles help manage the switch between the instances of the REST
service. See What Are Application Profiles?

User Roles

Control access to business objects and data in your apps based on a person’s
user role. See Authentication Roles Versus User Roles.

Business Objects

Retrieve the API for the catalog of endpoints exposed by business objects in your
visual application. Other settings in this tab configure client’'s access to this API.
You can configure anonymous access, basic authentication, or get an access
token that a client can use. See Allow External Access to Your Business Objects
and Get an Access Token for Authentication.

Switch a Workspace

When you're working on things in parallel, you might need to switch between
workspaces to continue your work. It's easy to do that in the Designer.

ORACLE

1. With your workspace open in the Designer, click the workspace name in the

header.

Workspace
myworkspace

latest

Myrepo
Other Workspaces

b

»  myrepo git/ mybranch 3

Switch Environment

Current

it L b e
EIL ; '.'LI: 1CnN

2. Select the workspace you want to switch to.

" Note:

If the workspace you want to switch to is tied to an environment in a
different identity domain, you'll be prompted to switch the workspace's
environment before the workspace can open in the Designer.
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Switch a Workspace's Environment
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You may need to switch the environment your workspace uses when the old one is down, or
has been decommissioned, repurposed, or replaced. By switching environments, you can
resume development in the same workspace without having to push changes to the remote
repository, then creating a workspace that uses the new environment.

To switch your workspace's environment, you need at least one other environment for the
type of project you're working on: another Visual Builder instance or Oracle Cloud Application
instance (if you use VB Studio to access the built-in catalog of Oracle SaaS/PaaS REST
services or to extend Oracle Cloud Applications). If no other environments are available, ask
your project owner or an administrator to create one before you try to switch environments.
Then follow these steps:

Caution:

When your workspace includes business objects, switching environments may
cause data loss. To avoid losing data, make sure you export the business objects
before switching environments, then import them after making the switch.

1. With your workspace open in the Designer, click the Workspace menu in the header,
then select Switch Environment:

Workspace

“ myworkspace ~ ™Myrepogit/ mybranch

Manage Workspaces

Switch Environment
myrepo.git / mybranch
Other Workspaces

latest

Q Tip:
You can also switch a workspace's environment on the Workspaces page,

using the Switch Environment option in the workspace's Actions menu ( = ).

The Switch Environment dialog notifies you which environment you are using and
presents a list of other environments that are in the same identity stripe as the logged-in
user. The environment currently associated with your workspace is not included.

2-27



Chapter 2
Common Tasks for Visual Applications

2. Select an environment that's compatible with the contents of your workspace. This
is important because you see a list of all environments that contain a Visual
Builder instance or an Oracle Cloud Application instance, not just those compatible
with your current workspace.

# Note:

To successfully switch environments, you must know the type of
workspace (visual app or extension) you're working with. If your
workspace contains a visual application, for example, and you try to
select an environment that contains an Oracle Cloud Application
instance, you'll see a warning—in which case, you shouldn't make the
switch. You'll be able to select Switch after choosing an incompatible
environment, but a backend check will prevent the switch and display an
error message.

3. If you select an environment that contains an Oracle Cloud Application instance,
optionally, select a sandbox.

4. Click Switch.

Export and Import Application Resources

You can import and export a visual application's resources to share source files and to
move applications between instances.

Export Application Resources

You might want to export an application’s resources when you want to import them into
another application or share them with a team member. Exporting an application
downloads its resources as a ZIP archive to your local file system.

To export an application’s resources:

1. In the visual application's header, click the Menu option in the upper right corner.
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2. Click Export.

3. If your application contains business objects, you can choose to include the data stored
in the objects when exporting the application:
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Export Application X
Export with Data
Export to a zip file including any data in custom business
objects

Export without Data
Export application to zip file. This option will not export

custom business object data, except for application seed
data

| Close |

An archive that includes the application's resources is downloaded to your local file
system, in the location specified for your browser’s downloads.

If you exported the application with data, the archive will include a JSON file
(entity.json) and a spreadsheet (entity-data.csv) for each business object. The
JSON file describes the business object and the spreadsheet contains the business
object data. If you chose to export the application without data, the archive will only
contain the JSON file describing the business objects.

The archive will always include the data for any business objects that are identified as
containing Application Setup Data.

If user roles are defined for the application, the role-mapping definition (which maps
user roles to IDCS groups) will be copied to a JSON file (role-mapping.json) and
included in the exported application archive.

Import Application Resources

You can import resources to replace an existing visual application's source files with
those from an archive of another visual application.

To import resources from one application to another:

1. Inthe visual application's header, click the Menu option in the upper right corner.
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2. Click Import.

3. Inthe Import Resources dialog box, drag the ZIP archive of an exported visual
application into the Drag and Drop area, or click in the drop area to locate the archive on
your local system.

4. If you to want to replace all the existing files (and prevent duplication), select Delete
existing files and resources to delete all files in the existing visual application.

5. Click Import.

The resources are imported into the root directory of your visual application.

Export Your Workspace as an Archive

When you export a visual application, you download an archive which contains the files in
your workspace's branch of the application's Git repository. You may want to do export your
application so someone else can import it when creating a workspace. This way, you can
collaborate with other team members by giving them a copy of your local Git repository.

When you export an application, some information, such as credentials for external REST
endpoints, is removed when you export an application. This information needs to be provided
after the archive is imported.

To export a visual application:
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On the Workspaces page, select Export from the Actions menu for the workspace
that contains the visual application you want to export.

In the Export Visual Application dialog, select the Include business objects data
check box to export business object data in the archive that VB Studio creates.

If you choose to include business object data, the archive will include a JSON file
(entity.json) and a spreadsheet (entity-data.csv) for each business object.
The JSON file describes the business object and the spreadsheet contains the
business object data. If you choose to not include data, the archive will only
contain the JSON file describing the business objects.

The archive will always include the data for any business objects that are identified
as containing Application Setup Data.

Click Export.

The visual application and its resources are exported as a .zip archive and saved to
your local system in the location specified for your browser’s downloads. The archive
includes all the changes you've made in your workspace, even those you haven't
committed to your local Git repository yet.
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To develop applications with Oracle Visual Builder Studio, you need to understand a few
basic concepts.

The basic components of a visual application are web apps, services, business objects, and
processes. The basic building blocks of an app are user interface (Ul) components, variables,
action chains, page flows and page navigation, and data access through REST endpoints.

The building blocks and their interactions can be summarized as follows:

Variables are the mechanism used to store and manage client state. Every variable has a
type and a scope.

An action chain is composed of a set of one or more individual actions. The action chain
is triggered by an event. (For example, a button click can trigger navigation to a page.)
Each action represents a single asynchronous unit of work. An action chain can define
input parameters and local variables that are available only in the context of that action
chain, and can also access application-scoped input parameters and variables.

Page flows and page navigation govern the transmission of information from one page to
another. Each individual page has a lifecycle, as does an application. Each lifecycle event
(entry or exit from a page, for example) can provide a trigger for an action chain.

A Ul component encapsulates a unit of user interface through a defined contract,
specifically, the Oracle JavaScript Extension Toolkit (JET) component contract.
Component attributes are bound to variables, and component events and variable
changes trigger action chains.

All data access is based on REST. This data can come from business objects and service
connections. Actions and variables control how data is sent to and from a REST endpoint
in an app. A developer can create a type that matches the REST payload and pass the
data using a variable of that type.

The following figure shows the interactions among these building blocks.
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A variable is the basic building block for managing client state. It is of a specific type
and exists in a specific scope.

Variables store intermediate state on the client between the VB Studio user interface
and REST services. Components are principally bound to these variables, and the
behavior of the variables is governed by actions.

A variable's type can be a primitive, a structured type (which can consist of other
types), a dynamic type, or a builtin type.

A scope defines the lifecycle of a variable, and the framework automatically creates
and destroys the variables depending on the semantics of the scope. The following
scopes are supported:

- Page scope: State is accessible only within the context of the specified page. All
state is initialized with default values when the page is entered, and destroyed
when the page is exited.

* Application scope: State is accessible in all parts of the application and in all
pages.

*  Flow scope: State is accessible in all pages contained in the current flow.

« Action chain scope: State is accessible in the current action chain.

The initial value of a variable is determined using the defaultvalue property set on the
variable, along with its type.

Constants are a type of variable of the Constants namespace and are used to store
values that do not need to change over time such as company name or measurement
conversion values. Constants are typed like other variables and are supported in the
same scopes. But they differ from other variables in that you can't change their values
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after they are initialized. For more information, see Constants in the Oracle Visual Builder
Page Model Reference.

A variable value that has not yet been instantiated is undefined. A variable is guaranteed to
be instantiated and its initial value set just before the vbEnter event is raised (see The
Lifecycle of a Page).

When its value changes, a variable emits an event. This event may trigger an action chain.
You can define variables as input parameters, with their value determined by the inputs to the
page or module. These inputs can be URL parameters for bookmarking, for example.

For more information, see Variables in the Oracle Visual Builder Page Model Reference.

Variables and Parameter Passing

ORACLE

You can use a variable to pass a parameter between pages. You can mark a page variable as
an input, specifying how it becomes part of the contract in order to navigate to that page. You
can then further mark it as required, implying that it must be set in order to navigate to that
page.

The following table lists the available properties for variables.

Property Required? Description

type Yes A specific primitive type (string, boolean, number,and so
on); a structured type such as an array or object, for which
each field can either be a primitive or a structure; a
dynamic type (any); or a built-in type, such as
ServiceDataProvider or ArrayDataProvider (see
Built-in Extended Types).

input No; applicable only if the How the variable becomes part of the page contract for
property is within the incoming navigation. The value is either none (the default),
page scope fromCaller (indicating that it will be passed internally), or
fromURL (indicating that it will be passed via the URL).
required No Whether or not the variable must be set
defaultvalue No The default value for the variable to be initialized. If no

default value is provided, the value is "not set" or
undefined. The defaultValue can be bound to an
expression, or it can be a structure that uses expressions
that reference other variables.
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Property Required? Description

persisted No Use persisted variables to extend a variable's lifespan
beyond its defined scope. For example, when you want to
keep an authorization token for the duration of a session,
set this property to make sure the token is available
throughout the session, even if the page is refreshed. Can
be set to:

e device: Stores the variable in the browser's local
storage and persists it on the device where the
application is running, even if the browser is closed. If
you want to store a variable across sessions, use this
setting.

* session: Stores the variable but only during the
current browser session.

* history: Stores the variable on the browser history.
When navigating back to a page in the browser history
using the browser back button, the value of the
variable is restored to its value at the time the
application navigated away from this page.

* none: Variable is not stored (default).

Expressions

ORACLE

An expression may refer to other variables including constants, system properties,
statics, and the like. For example:

Svariables.total = S$variables.sum * (1 + $variables.taxRate)

The VB Studio user interface performs dependency analysis of the expressions to
correctly order expression evaluation and detect cycles.

If the value of any variable referenced in an expression changes, the expression is
immediately reevaluated.

An expression can be used in the default value of a variable or constant.

You can use the following implicit objects in expressions (all are prefixed by a dollar
sign (3):

Name Where Available Description

Sapplication  Everywhere Application object

Spage In the current Current page instance
page

Sflow In the current flow Current flow instance

Svariables Every scope that A shortcut for Smost specific scope.variablesin
has avariables the current scope. In a page, $variables is a shortcut
property for $page.variables.

$chains Every scope that A shortcut for Smost specific scope.chains
has a chains
property

Schain Actions executing Chain in which the action is executing

in an action chain
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Name Where Available Description
Sparameters In the Input parameters for the page. This object is needed
beforeEnter because page variables do not exist yet in the
event vbBeforeEnter event.
$listeners In a flow or page Event listeners of a flow or page
Sevent Event listeners For an event listener on a component, $event contains
and variable the Event JavaScript object that the component passes
onValueChange to the listener. For an event listener on a custom
listeners event, Sevent contains the payload for that event. For
an onValueChange listener on a variable,Sevent is a
structure with the properties name, oldvalue, value,
and diff (itself a structure).
$initParams Everywhere Declarative initialization parameters which can be used

in expressions. Initialization parameters—or
initParams—are evaluated early and can be used in
expressions that are evaluated before variables exist (for
example, in service declarations or translation bundle
paths). The initParams are defined within a
configuration block in app-flow. json, for
example:

"configuration": {
"initParams": {
"myServicePath": "some/path/",
"anotherPath": "http://somehost/foo"
}
}I
"services": {
"myservice":
"{{ Sapplication.initParams.myServicePath
+ 'myservice.json' }}"
}I
"requirejs": {
"paths": {
"myPrefix":
"{{ $initParams.anotherPath }}"

}

Application and page variables are constructed automatically in a specific application or page

lifecycle stage.

Input parameters that are passed by means of navigation rules, or bookmarkable variables
that are provided on the URL, are automatically assigned to their corresponding variables.
When you modify the value of a bookmarkable variable, the URL is automatically adjusted to
match that new value (that is, a new history state is pushed). In this way the page is always
bookmarkable and does not require any specific user action in order to be bookmarked.
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Variables and Events

A variable triggers an onValueChanged event when it is modified. This event is
triggered only when the value is actually changed; setting a variable value to the same
value does not trigger an event. The variable must be explicitly changed to send the
event. For example, if a variable is a complex type, modifying an inner property does
not fire this event; the entire variable must be set by means of an API call. In this case,
the framework can add to the payload those parts of the structure that have changed.
For example, if you changed the name property of an Employee and then reset the
Employee, the framework would send an event that the Employee changed, and as
part of the payload indicate that the name has changed.

An onvalueChanged event can trigger a user-defined action chain. The trigger has the
payload of the former and new values of the variable.

For more information, see Understanding Actions and Action Chains.

Understand Actions and Action Chains

An action chain is made up of one or more individual actions, each of which represents
a single asynchronous unit of work. Action chains are triggered by events.

An action chain, like a variable, has a scope: it can be defined at the application level
or the page level. You can call an application-scoped action chain from any page. You
can call a page-scoped action chain only from the page on which it is defined.

To create an action chain, you can define your own actions and can also use
predefined actions. Actions within a particular chain run serially, and multiple action

chains can run concurrently. Action chains simplify the coordination of asynchronous
activities.

A single event may simultaneously trigger multiple action chains. For example, the
page enter event may trigger multiple data fetch action chains simultaneously.

An action is a specific function that performs a task. In JavaScript terms, an action is a
Promise factory. An action can exist only within an action chain, not independently.

Action Chain Context and Contract

ORACLE

Action chains have a well-defined context and contract: an action chain orchestrates
its underlying actions, coordinating state flow and the execution path. The action chain
can define input parameters and local variables that are only available in that context.
An example of an action chain is one that makes a REST call (first action), then takes
the result of that and stores that in a variable (second action).

An action chain maintains its own context, which is accessible through an implicit
object called schain. Actions may export new state to that context, but it is only
available to future actions along that same action chain. An action chain can be
created in the context of a page or the application and exists within the scope of the
page or the application. It has a defined interface and contract and can be called by
event triggers using its ID.

The action chain contract has three parts.
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Action Chain Part Description

ID String identifier for the action chain

Input parameters Zero or more variables that can be passed into the action chain and
added to the action chain context

Variables Zero or more variables that are internal to the action chain and usable

internally by actions

For more information, see Action Chains in the Oracle Visual Builder Page Model Reference.

Built-in Actions

VB Studio comes with a set of built-in (or predefined) actions for an action chain, used for
example navigation or assigning variable values. An action has the following parts that the
developer can define:

Action Part Description

ID String identifier for this action instance. This action part is optional, since
the ID is necessary only if you wish to refer to the action’s results later in
the action chain.

Configuration Any properties of the action that the user can configure. For example, for
the Navigate action, the page to navigate to and any parameters required
for that navigation.

Outcomes and Results An action may have multiple potential outcomes (such as success or
failure, or a branch). It can also return results.
Exported State An action may export state that is available to future actions within the

context of the same action chain.

The predefined actions include conditionals and other processing instructions. For example,
you can use if and switch actions that take an expression and offer multiple different chain
continuations depending on the result.

For details about predefined actions, see JavaScript Actionsin the Oracle Visual Builder Page
Model Reference.

Event Handling for Action Chains

Action chains are defined at the application or page level and triggered by a specific event,
such as onvValueChange (for a variable), or vbEnter. An event may include a payload, which
can then be used within the action chain. A payload may be passed into an action chain
through the input parameters. The VB Studio user interface can help you create action chains
automatically (with appropriate input parameters) based on a particular event.

Understand Page Flows and Lifecycles

ORACLE

The page flow governs how information is transferred between pages. The page lifecycle
governs the state of an individual page.

A page has a defined lifecycle that permits you to listen to certain events that are triggered as
part of the lifecycle. Examples of page lifecycle events are enter and beforeExit.
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One or more pages form a page flow. Within a flow, you can set up navigation from
page to page.

Navigation actions can be internal or external. An internal navigation action is
composed of the ID of the page to navigate to along with any parameters that are
specified for that page. An external navigation action is defined by an external URL.
These actions are defined in the page model.

An application also has a lifecycle and flow. An application can contain multiple page
flows.

The Lifecycle of a Page

An individual page has defined lifecycle states upon entering and leaving, and each
state has a trigger. For some states, you can provide action chains in response to the
triggers. Other states are internal, but help illustrate what happens and when in the

system.
Event Applies To Can Cancel Returns Description
Navigation
vbBeforeEn Page Yes None or Dispatched to a page before
ter { cancelle navigating to it. VB Studio will
d: true } navigate to this page, but has not yet
to cancel started the navigation and has not

navigation torn down the previous page's state.
A developer can cancel navigation for
this event (for example, if the user
does not have permission to enter
this page) by returning an object with
the property cancelled setto true.
A developer can also redirect the
user to another page instead (for
example, it can take the user to a
login screen).

After this state is exited, the previous
page’s state can be torn down.

Page state is not available.

The following variable scopes are

available:

e Sapplication: All application
variables

e $flow: All parent flow variables

* Sparameters: All page input
parameters from the URL
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Event Applies To Can Cancel Returns Description
Navigation
vbEnter Page or flow No None Dispatched after all container-scoped

variables have been added and
initialized to their default values,
values from URL parameters, or
persisted values.

The following variable scopes are
available:

* Sapplication: All application
variables

e Sflow: All parent flow variables

e $page: All page variables

This state is generally used to trigger

data fetches, which may occur

concurrently.
vbBeforeEx Page Yes None or Dispatched to a page before exiting
it { cancelle it.
d: true } A developer can cancel navigation for
to cancel this event by returning to the listener

navigation chain an object with the property
cancelled setto true. This can be
useful if the page has to be saved
before the user exits it.

VbExit Page or flow No None Dispatched when exiting the page.
This event can be used to clean up
resources before leaving the page.

Page Navigation

Every page in the application has a name, which you can specify and change. You use the
page name to navigate from one page to another within a page flow.

To configure a Navigate action, specify the following parameters:

* The page to navigate to, or an expression that resolves to that value

»  Values for required input parameters and for any optional input parameters that you use.
(You can only set the value of page input parameters.)

There are two possible results:

e Navigation was successful

* Navigation was canceled from the page we are navigating to

Understand Ul Components

ORACLE

User interface (Ul) components encapsulate a unit of user interface interaction through a
defined contract.

The Web Component contract exposes the functionality of a component through the user
interface, enabling the component to interact with other parts of the application. VB Studio
supports the Oracle JavaScript Extension Toolkit (JET) components contract, which adds
data binding, component metadata, and dependencies on top of the Web Component
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contract. The Oracle JET components contract exposes a custom Document Object
Model (DOM) HTML element with custom properties, events, and methods. The
property binding added by Oracle JET supports both one-way (read-only) and two-way
(read/write) binding. In general, the component properties are bound to variables, and
the component events trigger action chains.

A component can have zero or more slots that can hold one or more children of that
component. For example, a toolbar can contain a number of buttons.

You can add components to an application from the Component Palette. You can also
use custom JET components, including those supplied by the Component Exchange.
See Work with the Component Exchange for details.

For simple use cases, you can use a simple HTML component and corresponding
view model implementation.

For details about Oracle JET, see http://www.oracle.com/webfolder/technetwork/jet/
index.html. The Oracle JET Cookbook provides detailed information about using all the
supported components at http://www.oracle.com/webfolder/technetwork/jet/
jetCookbook.html

The Component Contract

Properties

ORACLE

A Ul component, whether shipped by VB Studio, provided by a partner, or created by
you, must follow the same component contract. This contract allows VB Studio to
expose the functionality of a component declaratively through the VB Studio user
interface. If you need to add functionality to a component, you can expand the
capabilities of that component, and the new functionality is then expressed in that
component’s interface.

The component contract has four aspects: properties, events, child slots, and
methods.

A component has properties that you can bind to variables or expressions by means of
the VB Studio user interface. These properties can affect the state of a component (for
example, the value of an input text field) or affect its rendering (for example, enabled
or disabled). A component property has a specific type, which matches the types
available for a variable, and may itself be structured or a collection. A property may
also be required as part of the component interface.

In addition to a type, a component property may also have additional metadata (as
defined in the JET design time metadata for properties), such as a display name or
description.

There are two kinds of properties, one-way and two-way.

Property Description Can Be Bound To
Type
One-way The component reads the value of this property. If the Expressions (which

(read-only) expression that the property is bound to changes, the may contain variables)
component will be notified of this change.
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Property Description Can Be Bound To
Type
Two-way The component can read the value of this property Variables

(read/write)  and can also write back to that property. If the variable
is modified externally, the component will be notified of
this change.

A component can fire zero or more events (for example, an onClick event for a button). Each
event has a payload. The VB Studio user interface allows the developer to listen for any of
these events and to expose the event payload. An action chain can then process the event.

A slot is a placeholder inside a web component that you can fill with your own markup. A
component can have zero or more slots that can hold one or more children. Any children not
assigned to a specific slot are assigned to the default slot.

A component can have zero or more methods that can be called on the component to
perform an action (for example, to flip a card). These methods may have parameters that are
defined as part of the component interface. The VB Studio user interface provides an action
within an action chain that allows the user to call a component method and fill in the
parameters using expressions.

Component IDs and Styles

A component can have a configurable ID to allow it to be referenced from an action. In
addition, you can bind component style classes to an expression.

Understand Data Access Through REST

ORACLE

All data access to and from a client application occurs through REpresentational State
Transfer (REST) calls.

The VB Studio user interface provides access to two basic kinds of data:
» Business objects in VB Studio, which you can create yourself and use in applications

*  Service connections, which can be Oracle services or external REST services

When you create a business object, a REST API is automatically created for you, with GET,
POST, PATCH, and DELETE endpoints.

When you create a service connection, you can obtain REST APIs in one of the following
ways:

»  Select objects from a service catalog

» Provide a service specification document in OpenAPIl/Swagger or Oracle Application
Developer Framework (ADF) Describe format
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»  Specify an endpoint URL, an HTTP method, and an action hint

Each of these mechanisms generates REST APIs for you to use. You can specify
request and response payload structures in JSON format, and you can provide a
subset of query parameters to expose to the VB Studio user interface. Parameters can
have a type (but are assumed to be primitives). You can also use the provided REST
helper utility to call REST endpoints.

For full details on using REST for data access in VB Studio, see Introduction to
Accessing Business Objects in Accessing Business Objects Using REST APIs.

Data Binding

You can create variables and action chains to call REST endpoints from your
applications, retrieving and sending data to and from the endpoints. Typically, the type
of the variable matches the structure of the REST payload. You have the option of
defining your own type that more closely matches your use case, and then mapping
from the REST payload to a variable instance that uses that type. For example, for
advanced cases, you could define a variable type that matches your own page design,
and then map one or more REST payloads to that type. To send that data back to a
service or services, you would again map the data of that variable to the REST
payloads.

Components are bound to variables. These variables do not have any intrinsic
knowledge of where their data is derived from or what their data is used for. To
populate a variable from a REST call, you assemble an action chain from an action
making that REST call and an action assigning the result to that variable. In the
common case, the VB Studio user interface automates the creation of that variable to
match the payload of the REST call, enabling you to quickly bind the REST call's
payload in your application pages. To handle a POST or DELETE action, you compose
an action chain with the REST action, passing in the variable as the payload.

Mapping to and from REST

ORACLE

In more advanced cases, you may wish to define a model (through the use of a
variable) that more closely matches your specific application. In other cases, the GET
and POST (or equivalent methods) may be asymmetrical or may be from different
services entirely. In these cases, you can map the REST payload to and from that
variable.
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All business applications require some type of data, and when working with applications in
Oracle Visual Builder Studio, you can connect to multiple sources of data—as long as you're
able to access them through REST.

VB Studio provides easy access to two basic data sources:

Business objects which are data objects you create to implement your app's business
logic. A business object is a complex data type that groups together related data. For
example, if you're creating an application that requires information about an employee,
you might create a business object that stores the name, address, salary, and other
information about the employee.

When you create a business object, a REST API is automatically created for you (with
GET, POST, PATCH, and DELETE endpoints). You interact with the data in your business
object through these REST endpoints. Your data is by default stored in an embedded
database associated with your environment's Visual Builder instance, but you can use
your own Oracle database if an administrator has configured one for you.

Service connections which are data objects that you connect to. They can be endpoints
exposed by Oracle services, like Oracle Cloud Applications or Oracle Integration, as well
as external REST services. For example, your employee application can use a service
connection to access data exposed by HCM endpoints in the built-in service catalog,
even access an external REST service to get information about the country that an
employee works from.

No matter what form your data takes (business objects or service connections), the basic
principles of creating an application are the same. The key difference between the two data
sources: business objects store data as part of the app itself, service connections receive
data from REST APIs.

If you know the structure of your objects or the data sources you want to use in your
application, you can start defining your application's business objects, service connections, or
both.

Topics:

Work with Business Objects

Manage Service Connections



Work with Business Objects

ORACLE

A business object is a resource, such as an invoice or purchase order, similar to a database
table; it has fields that hold the data for your application. Like a database table, a business
object provides the structure for data. Business objects are stored in a database. The apps in
your visual application and other clients access the business objects via their REST
endpoints.

When creating business objects, business object fields, or adding sample data in VB Studio,
we recommend, as a best practice, that you perform these tasks in one workspace and one
branch. VB Studio maintains one database schema per workspace. When you switch a
branch, VB Studio changes the database table to match the business object on the branch
that you switch to. If, for example, you add a business object field and sample data rows in
one branch, and then switch to another branch, the sample data rows are lost. Consider this
scenario:

1. You add a new business object field and some data rows to a business object in a branch
(Branch A). VB Studio adds a column to the database schema and the sample data.

2. You switch to another branch (Branch B) where the instance of the business object does
not have the new field that you added in Branch A. VB Studio deletes the business object
field (and the sample data rows) that you added in Branch A, so that database schema
matches the business object in Branch B.

3. If you switch back to Branch A, VB Studio again adds the column (business object field)
that you added in Step 1. VB Studio does not restore the sample data rows that you
added previously.

To avoid the undesirable behavior just described, do not use the Switch Branch feature when
making changes to business objects that change the underlying database schema, and make
all changes in a separate workspace and a separate branch. VB Studio provides the Data
Manager, the Import Data and Export Data menu options in the Deployment tab, and build job
steps (Import Data and Export Data) to export and import data between different instances of
your application, and different workspaces. See Manage Business Object Data During
Development to determine which option to use.

< Note:

Before working with data, check whether you need to add the URL of your VB
Studio instance to the Allowed Origins configuration of your deployment
environment's Visual Builder instance. Typically, your environment's Visual Builder
instance uses the same identity domain as your VB Studio instance. But if you
choose a Visual Builder instance from a different identity domain, you might not be
able to view REST endpoints or load data using the Data Manager. You might also
see CORS warnings related to the Allowed Origins configuration. In this case, talk
to your administrator to Allow Other Domains Access to Services.
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About the Business Objects Pane

ORACLE

The Business Objects pane in the Navigator lists all the business objects that are
available for use in your application.

You can view your business objects, create new ones, and open pages where you can
edit object details. You can also create diagrams to visually represent business objects
and their relationships (see Work with the Business Object Diagrammer).

Use the + button on the Business Objects pane to create business objects and
business object diagrams. Use the Menu option to open the Data Manager, where you
can work with business object data (see Manage Business Object Data During
Development).

]  Business Objects

@  Objects Diagrams

B Department x

Overview Fields Security Business Rules Endpoints Data Source

g [ fie General Relationships I Relationship
v Name * s Target A
© Departmen ource argel ccessor
Department

& B Employee Department Employee  employeeCollection /£

Plural Label
& E Location ‘ ‘

Department Location locationObject Z

&) Display Label ~

‘ department ‘
L4

Description

Contains Application Setup Data (3)

»

After a business object is created, you can select it in the Business Objects pane to
view and edit details such as fields and data, related objects, and security settings.
The following table describes the tabs in a business object's editor:

Tab Description

Overvie Displays the business object Id and contains fields for specifying the singular and
w plural forms for the label used to identify the business object. It also includes the
following options:

* Relationships. Displays the relationships between the business object and other
business objects in your application. See View, Create, and Edit Business Object
Relationships.

e Contains Application Setup Data. When enabled, the data in the business
object is considered to be required for the application to function properly, for
example, data used in a list of values (LOV) referenced by another business
object. When enabled, the data in the business object will always be included
when you export or share and deploy the application. See Export Your
Workspace as an Archive and Preview, Share, and Deploy Visual Applications.

Contains a table displaying the fields defined for the business object. The tab
contains a + Field button for defining new fields. You can select a field in the table to
edit its properties in the editor. See Edit Business Object Fields.

Every business object you create includes these default fields: an id plus audit fields
that provide information on who created and updated the object and when. It also
includes a version number used in the generation of an entity tag (ETag) which
protects against users overwriting changes.

Fields
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Tab

Description

Security

Busines
s Rules

Endpoin
ts

Data

Source

Used to enable role-based security for the business object, and, when enabled, to
specify the operations that can be performed by users based on the user role they
are assigned. See Secure Business Objects.

Contains a visual editor for creating custom business rules that can perform
functions, such as field validation, that can be triggered by object events and actions.
See About Adding Business Rules.

Displays a list of endpoints for the business object. It also contains the resource APIs,
the URLSs that can be used to access the metadata and data of the business object.
See View a Business Object's Endpoints.

To expose only those endpoints that your application requires, see Add or Remove
Exposed Endpoints.

To define a caching strategy that safely stores the business object's data, see Control
Data Caching for Business Objects.

To allow other clients and applications access to the APIs using basic authentication,
see Manage User Roles and Access and Allow External Access to Your Business
Objects.

Displays data stored in the business object's fields. The tab contains tools for adding
and editing the data. See View and Edit Data in Business Objects.

Displays JSON metadata that describes the business object. This source view is
typically read-only and you won't make changes here, except to fix issues such as
merge conflicts.

Create and Edit Business Objects

You use business objects to store data that is not provided by a service connection. As you
develop your applications, you can create business objects and edit the business object fields
to meet your needs.

Tip:

The Business Objects pane in the Navigator is where you'll create and manage
your business objects. While the Objects tab provides a standard view of business
objects, you can use the Diagram tab to view a visual representation of business
objects and their relationships. You can also create and manage business objects
using the Diagrammer. See Create Business Objects with the Diagrammer.

Create a Business Object

ORACLE

1.

You can create business objects to store data in the database that was provisioned for your
service instance.

When you create business objects, you specify the fields that your application needs. As you
develop your application, you can modify your business objects to add and modify fields as
needed. Your business object will be exposed as a set of endpoints that provide REST APIs
for operations that you can call from page components.

To create a business object:

Open the Business Objects tab.
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The Business Objects pane opens. By default, the Objects tab is selected.

2. Click the + sign and select Business Object.

m

Business Objects G—)

Objects Diagrams Busmessabim@

Business Object Diagram
o R
| L1 Filter

You don't have any business
objects defined yet.

Tell me maore

-+ Business Object

3. Inthe New Business Object dialog box, enter a Name for the business object (for
example, MyObject). The Display Label is automatically populated based on the
name you enter (for example, My Object); update it as needed. Click Create.

The newly created business object opens in the main window and displays the
Overview tab. The window contains additional tabs for viewing and editing the various
attributes of the business object: Fields, Security, Business Rules, Endpoints, and
Data. The Endpoints tab shows the endpoints that are created by default for the
business object.

To delete a business object, right-click the business object and select Delete.

Add Fields to Business Objects

You can use the Fields tab of the Business Object editor to create fields for your
business objects.

To add a new field:

ORACLE
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Open the Fields tab of the business object that you want to edit.
Click the + Field button, then select Field.
In the Label field, enter the name of the field (which is set as the display label).

The Field Name, by default, is filled in based on the field label, but can be changed if you
want.

# Note:

Do not use "items" as a field name; it's a reserved keyword used for the array
that contains the fields in the business object's endpoint description and should
not be used as a field name.

Select the Type of the field.

Available types are String, Number, Boolean, Datetime, Date, Time, Reference, Email,
Percentage, Phone, and Uri. For a Reference type, you'll need to specify the Referenced
Business Object and the Display Field.

For a string type field, make sure your data doesn't exceed 4000 bytes.
Click Create.

Edit Business Object Fields

You can use the Fields tab of the Business Object editor to modify your business object's
fields. You can do this to add functionality to a field, or even to fix errors relating to invalid
property values. Fields that contain errors will be underlined in red on the Fields tab.

ORACLE

To edit the properties of a field:

1.

Open the Fields tab of the business object that you want to edit.

The Fields tab displays a table that lists all the fields that are defined for the business
object.

Select the row of the field that you want to edit.

When you select a row in the table, the editor displays the properties that you can edit:
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@ Employee x

Overview Fields Security Business Rules Endpoints Data Source
salary e T
| Q Fier g
]
Type © Name & Display Label Required Field Name ~ 2
| salary ‘
A country Country [}
Display Label ~
tedB: Created By
A createdBy reated By [m] | Selary ‘
B creationDate Created [m] Description
# department Department ] | ‘
Type ~
{} departmentObject W
Number Vs
A email Email [m]
Format
B hireDate Hire Date [m] | A ‘
# id 1d -] History Type (B
[} lastUpdateDate Last Updated ] | ‘
A lastUpdatedBy Last Updated By [} Value Calculation
® None
A name Name =
O Set to default if value not provided
A picture Picture m] O Calculate value with 2 formula
# salary Salary [m]
Constraints
# versionNumber Version Number ]
[ Required

3. Edit the field's properties.
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salary

Field Mame

salpadoiy

| salary |

Display Label *

| Salary |

Description

¥

Type
Mumber &

Format
History Type (%)

| i |

Value Calculation
(®) Mone

) Set to default if value not provided

) Calculate value with & formula

Constraints
["] Required

] Unique
[] Indexed
Updatable

Searchable

Minimum Value

| - - |

Maximum Value

| ~ - |

The properties that are available will depend upon the data type of the field. You might be
able to specify a default value for the field using a static value, an expression, or a
formula. You can also specify one or more of the following field constraints: Required,
Unique, Indexed, Updatable, and Searchable.

ORACLE"
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Depending on the field's data type, you can set values for the Minimum Length,
Maximum Length, and so on. If invalid values are used, the field's name will be
underlined in red on the Fields tab.

When your business object references other objects, you can view and edit (if
necessary) the properties of the accessor that lets you access the related

business object.

E Employee x

Overview  Fields  Security

Business Rules Endpoints Data Source

|Q . department §
Type & Name Display Label Required & Description & Field Name * S?
Display Label *
A createdBy Created By m] ‘ Department |
B crestionDate Created O By
# department Department O ‘ |
{} departmentObject Type ©
Number
A email Email m]
Format
B hireDate Hire Date [m] -
# id Id History Type ()
=] lastUpdateDate Last Updated O
A lastUpdatedBy Last Updated By O Usedn Accessors
[{} departmentObiect
A name Name *'7
A - - de'ﬂpg.rtmentohied =
[Q Fite B i
# Type = Name & Display Label Required & Description & Relationship Name ~ @
n A country Country ‘ departmentObject
A crestedBy Crested By [m] Enble Accesser
B creztionDate Created [} Delete Rule
Restrict - ‘
# department Department [m]
Relationship
{} departmentObject
Employee Department £
A email Email [m]
Mapping Fields
hireDate Hire Date
| 4 department
# id Id
\J
# Note:
Depending on the field's data type, you might also see the History Type
property, used to audit a business object's history. While the option does
exist, it isn't particularly relevant for objects you create because audit
fields are automatically added for every business object you create. The
property is more useful when you want to set your own audit fields for
business objects created from a file or those that use your own database
schema.
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Change a Field's Data Type

ORACLE

You can change a field's data type even after it's been created. This option is useful when
you want to create a business object that uses a non-numeric key.

Caution:

Consider the impact of changing an existing field's data type, especially that of a
key field. When a field's data type is changed, VB Studio tries to convert the
existing data into the new type, for example, converting a string "10.5" to its
numeric equivalent 10.5. In the development phase, on a record-by-record basis, if
the data cannot be converted to the new type, it will be set to null—other than for a
key field. If the key field's data cannot be converted, the entire record will be
deleted. If data in an existing deployment schema cannot be converted, you won't
be able to redeploy your app unless you undo the type change, fix the data in the
deployment schema to remove any incompatible data, or redeploy choosing the
option to create a new schema.

To change the data type of a field:

Open your business object's Fields editor and select the field whose type you want to
change.

2. Under Type in the Properties pane, click 7 next to the current data type.

@ Employee x

Overview Fields Security Business Rules Endpoints Data Source

= hireDate z
Q. Filter + Field 2
i1
i ]
Type & Name < Display Label & Required & Description & Field Mame @
2 | hireDate |
A country Country a
Display Label *
A createdBy Created By a | Hire Date |
E3 creationDate Created | Description
# department Department m] | |
Type
{+ departmentObject e
Date
A email Email a
A Care should be taken when changing the type of any
l‘%‘ hireDate Hire Date o existing field. In the development phase, any existing data
which cannot be converted to the new type will be set to null
# id d If data in an existing Deployment schema cannot be
converted, re-deployment will be prevented.
E lastlUpdateDate Last Updated ] Nite - |
A TastUpdatedBy Last Updated By o
ey it = -
A name Name

Type changes for a business object's key field are not allowed if the object has incoming
relationships. For example, when a department field in the Employee business object
references the Department object (via its 1d field), Department is said to have an
incoming relationship with Employee. In this case, you won't be able to change the data
type of the Employee object's department field as well as the Department object's 1d
field.
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Select the type you want to change to and click Update.

Set a Default Value for a Field

ORACLE

You can set a default value for a field if the user does not provide a value for it. Based
on the field's data type, you might be able to set a static value or an expression as the

default.

To set a default value for a field:

1.
2.
3.

Open your business object's Fields editor and select the field you want to modify.
In the field's Properties pane, select Set to default if value not provided.
Choose to define a static value or construct an expression:

To set a static value, select Static Value (selected by default) and enter a
value:

Value Calculation

i) Mone
(@) Setto default if value not provided
Fill in the value A o

() Calculate value with a formula
" Static Value

Expression
Constraints

To set an expression, select Expression from the drop-down list, then
construct an expression in the Expression Builder.

Specify operands by typing in the text area or click an operator in the toolbar
to add it to your expression. You can also select the Insert arrow for a field in
the Business Obijects tab or for a function in the Functions tab.

For example, to set the current date as the default hire date for an employee,
you might enter now () as the expression for the Hire Date field:
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Default Value: Employee.hireDate X

Business Object Functions | &5 || || == || I= | More Operations

| Q Filter | 1 now()
() Filte

¥ Employee

Country

Created

B B

Created By
Department

Email

| #

Hire Date

B

Id

#*

| Cancel |n

Click OK.

A field's default value won't be visible to users when they access the field. That's because the
value is added just before the record is stored in the business object's database.
If you defined a Groovy expression for a field's default value, you can optionally override the

S

default Groovy timeout by clicking the icon in the Properties pane.

Add a Formula to a Field

ORACLE

You can add a formula to calculate the value of a business object's field. You can create a
formula to calculate a numerical value, such as a percentage, or you can create a Groovy
expression that uses available fields to generate a value. For example, you can concatenate
strings stored in local fields (firstName + ' ' + lastName) or determine a value based on a
comparison or logical expression (qualityLevel != 5).

You calculate a field's value with a formula in one of two ways: by creating a new formula field
or by editing an existing field and adding a formula to calculate its value.

e To create a new formula field:
1. Open your business object's Fields editor.
2. Click the + Field button, then select Formula Field.

3. Inthe Create Formula Field dialog box, enter a label for the formula field you want to
create, then select the field's Type.

(The Field Name is automatically filled in based on the field label.)
4. Enter a valid expression for the formula in the text area.

The formula you enter must be a valid expression. You can specify operands by
typing in the text area or by selecting the Insert arrow for a field in the list of Available
Fields. You can also click an operator in the toolbar to add it to the formula.
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Formula Field x

Label *

| Full Name

Field Name *

fullName
Type String

Al* m BB OB %@ %

Business Object Functions |§”_”:”:‘ More Operations ¥
1 firsthame + ' ' + lastName - r

=] Email
[= First Name
E2 Hire Date
#
[ LastName >
Ed Last Updated “
[E] Last Updated By
[ Name

lastName

Tvpe
string

e | D

Click Create Field.

The new field is created and its formula displayed in the Properties pane.

* To add a formula to an existing field:

1.

Open your business object's Fields editor and select the field you want to
modify.

In the field's Properties pane, select Calculate value with a formula.

In the Field Formula expression builder, enter a valid expression for the
formula in the text area. You can specify operands by typing in the text area or
by selecting the Insert arrow for a field in the list of Available Fields. You can
also click an operator in the toolbar to add it to the formula.
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Field Formula: Employee.fullName X
Business Object Functions |E‘ ‘7| |:| |E‘ More Operations

@ |

¥ Employee

1 firstName + "' + lastMName

[=] Country

Created

o

Created By
Department
Email

First Name

Full Name

T O EBEH #

Hire Date

Id

Last Name
Last Updated |"5E'I|

Last Updated By

B E #

Name

13 @

[

| Cancel ‘n

Click OK.
The formula is saved and displayed in the Properties pane.

Once your formula is created, it will be displayed in the Properties pane:

Value Calculation

() None
() Set to default if value not provided

®) Calculate value with a formula

aKe,

Click # next to the formula to edit it in the Expression Builder. The expression you supply is
evaluated at runtime to return the field’s value each time it is accessed. And when the field is
populated, you'll see the value on the Data tab. A field whose value is calculated using a
formula is read-only.

When you define a Groovy expression for formula fields, you can optionally override the

S

default Groovy timeout by clicking the icon in the Properties pane.

Add a Field for Aggregating Data

ORACLE

Use aggregation fields in your business objects to aggregate the data of related business
objects, for example, to calculate and store the total number of items in an order. You can
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calculate and store the values of simple operations such as calculating an average or
sum, or counting the number of related business objects.

You aggregate a field's data in one of two ways: by creating a new aggregation field or
by editing an existing field and adding an aggregation function. For both options, your
business object must have a related object with fields that can be aggregated; in other
words, a business object with incoming relationships. Let's say you create a field in the
Employee business object that refers to the Department object; Employee is the
source object and Department is the target object. Department, in this case, is said to
have an incoming relationship with Employee.

e To create a new aggregation field:

1.
2.
3.

ORACLE

Open your business object's Fields editor.
Click the + Field button, then select Aggregation Field.

In the Create Aggregation Field dialog box, enter a label for the aggregation
field you want to create.

(The Field Name is automatically filled in based on the field label.)

Select the object to aggregate (for example, the Employee business object
which uses Department as a target business object), the aggregation function
(which can be Average, Count, Maximum, Minimum, or Total), and the field to
aggregate (for example, Salary):

Create Aggregation Field X

Label *
Average Salary

Field Name *

averageSalary

Object to Aggregate

Employee (using department) -
Agpgregation Function

Average -
Field to Aggregate

salary -

|_! Filter Related Object Records

Cancel Create Field

You can also select the Filter Related Object Records check box to create a
filter to limit the fields that are aggregated.
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Click Create Field.
» To create an aggregation for an existing field:
1. Open your business object's Fields editor and select a field that can be aggregated.
2. Inthe field's Properties pane, select Aggregate from related object data.

3. Inthe Create Aggregation dialog box, select the object to aggregate (for example, the
Lineltem business object which is referenced by the customerOrder object), the
aggregation function (which can be Average, Count, Maximum, Minimum, or Total),
and the field to aggregate (for example, Quantity):

Create Aggregation X

Object to Aggregate

Lineltem (using customerOrder) -
Apgregation Function

Total -

Field to Aggregate

Quantity b

[ Filter Related Object Records

Cancel Save Aggregation

You can also select the Filter Related Object Records check box to create a filter to
limit the fields that are aggregated.
Click Save Aggregation.

Once your aggregation formula is created, it will be displayed in the Properties pane:

Value Calculation
() None
() Set to default if value not provided

() Calculate value with & formula

®) Aggregate from related object data

Total of Lineltern = quantity y
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Click # next to the aggregation formula if you want to edit it. When the field is
populated, you'll see the aggregated value in the Data tab.

You can index a business object's fields to speed up searches, especially if the field
contains thousands of records that are frequently accessed. Indexing a field adds a
non-unique index to the field's database column and improves performance when you
search for the field's value via REST requests or Groovy code.

To index a business object's field:
1. Open your business object's Fields editor and select the field you want to index.

2. Under Constraints in the Properties pane, select the Indexed check box.

A lastUpdatedBy Last Updated By ] Value Calculation

® Mone
name Name
O Set to default if value not provided

picture Picture [m] O Caleulate value with a formula

it salary Salary O

Constraints

it versionNumber Wersion Number ]
Required

] Unique
E%Imdexed
Updatable

Searchable

This property does not show for the Id field, a Reference type field, or one that's
marked unique because these fields are implicitly indexed.

View, Create, and Edit Business Object Relationships

Define business object relationships to more easily create pages with master-detail
relationships or drop-down lists that reference another business object's values.

You can create, edit, and delete relationships from the business object's Overview
page as well as in the Diagrammer, both of which show all relationships of the current
object. When a business object field references another object, you can also edit the
specific relationship from the referenced field's Properties pane.

Create a Business Object Relationship

ORACLE

You can create a business object relationship from the Relationships area of an
object's Overview tab.

You can also define a relationship using the Diagrammer. See Create Relationships
with the Diagrammer.

To create a new relationship:

1. Inthe Business Objects tab, select the business object that you want to view.

The contents of the Overview tab are displayed.
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Click + Relationship next to Relationships.
In the dialog box, select the business object you want to create a relationship with.
Select the cardinality for each object (Many or One). The default is many-to-one.

You can click the Reverse Relationship button to switch between one-to-many and
many-to-one. You can specify cardinalities of one-to-one and many-to-many between
business objects, in addition to many-to-one and one-to-many.

If you specify many-to-many, an intersection business object with two reference fields (in
our example, EmployeeProject with the project and employee fields) is automatically
created. Its default name is a concatenation of the two business objects (which can be
changed if you want). For an intersection business object, you can't deselect the
Required check box in either of the reference fields, and the default delete rule is
Cascade.

Create Relationship X
Employee | EmployeeProject new A | ‘ Project hd ‘
Relationship Name ‘ Many  + Display Label | Many v Relationship Name

projectCollection ‘ | Employee Project | ‘ employeeCollection ‘
Enable Accessar @ Enable Accessor @

project new
employee new

Field Name * Field Name ~

Cooee | [empioye |

Display Label * Display Label *

‘ Project | | Employee |

Delete Rule * (%) Delete Rule * (3)

‘ Cascade hd | | Cascade hd |

Display Field (%) Display Field (3)

‘ Project - | | Name - |

| Cancel | Crealeielaﬁnnship

Tip:

If an existing business object has many-to-one relationships with both source
and target of the many-to-many relationship, the business object will appear in
the Select a business object drop-down list. You can use this object instead of
creating a new intersection business object.

The Enable Accessor check box is selected by default for the Many side of the
relationship. Keep the check box selected unless you want to disable access to the other
business object.
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5. Edit the properties of the relationship field (Field Name, Display Label, Required
check box, Delete Rule, and Display Field). Whether you can edit a property and
what values are available depends on the nature of the relationship and the
objects.

The Delete Rule determines what happens when a record that has a relationship
to another record is deleted. The available choices are:

* Restrict: you aren't allowed to delete a parent that has children (the default
rule for a one-to-many relationship)

» Cascade: when you delete a parent, the children of that parent are
automatically deleted (the default rule for an intersection object)

»  Set To Null: when you delete a parent, the parent relationship field in the
children is set to null

6. Click Create Relationship.

The new relationship is displayed in the Relationships list on the Overview page, along
with the accessor that lets you access the business object at the other end of the
relationship. Clicking the accessor name will take you to the Fields tab, where you'll
see the accessor listed along with standard fields.

Relationships | + Relationship |
Source Target Accessor
Employes Department departmentObject AR
Employes EmployeeProject &mployeeProjectCollection £ o]
Employes Project _-" projectCollection &
'c'.'e'c-)_:?é b E Employee x
Qerview Fields Security Business Rules Endpoints Data Source
N — departmentObject L
3 Filter Q ]
, o
Relationship Mame E
Type = MName 2
v departmentObject
A countr:
Y Enable Accessor
A createdBy Delete Rule
= creationDate Restrict M
e department Relationship
" Employee Department V.
it departmentObject
A ermnail Mapping Fields
H# department
H employeslD

For referenced business objects, the relationship between the current business object
and the one being referenced is, by default, many-to-one. When you create a
reference from, say, an Employee business object to a Department business object, an
Employee can belong to only one Department, but a Department normally has many
employees. Such a relationship is first shown as a dotted line for the object that
represents the one side. When you click the line, the details from the many business
object are loaded and the relationship is shown:
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Relationships | + Relationship |
Source Target Accessor

Departrment © Employee employeeCollection A
Departrnent Location locationObject |

The referenced business object, Department, also appears in the Endpoints tab for the
Employee business object.

Edit a Business Object Relationship

You can edit the details of a business object's relationship to make changes as required.
Whether you can edit a property and what values are available depend on the nature of the
relationship and the objects.

To edit a relationship:

1. Locate the business object relationship to edit. You can edit a relationship from many
contexts:

* From a business object's Overview tab:

Relationships | + Relationship |
Source Target Accessor

Employes Department departrmentObject £
Employes Project projectObject A |

e From a business object's properties in the Diagrammer (see Work with the Business
Object Diagrammer):
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E— Business Object cac
Name =
Employee

&, HRDiagram x

Plural Label
A Display Label ~
Employes v
ploy 1 # [ Employee l
A country 3
H#  department [] Description
A email {}
B! hireDate
# id Contains Application Setup Data @
A name
A picture li L.
: project " Relationships + Relationship
salary
{} departmentObject v E_; Source Target
Employee = Department 2 T
Employee = Praject £

»  From areferenced field's Properties pane:
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=] Employee x

Overview Fields Security Business Rules Endpoints Data Source
department ¥z
Q. Fiteer + Field &
R
. o
Type & Mame & Display Label < Required < Description < Field Name &
| department ‘
A country Country
Display Label *
A creztedBy Created By a
’ | Department ‘
=] creationDate Created m} Description
# department Department O | ‘
Type *
{} departmentObject r
Number
A email Email m]
Format
=] hireDate Hire Date O -
# d 1d History Type (2)
% lastUpdateDate Last Updated (]
Used in Accessors
A lastUpdatedBy Last Updated By (]
| {} departmentObject |
A name Name
A @ Employee x
n Overview Fields Security Business Rules Endpoints Data Source ‘.‘.
depaitmentObject b
# [ Q Fier + Field E
¥ B
Type © Mame % Display Label & Required & Description % Relationship Name ~ 2
| departmentObject
A country Country
Enable Accessor
A createdBy Created By m]
B creationDate Created m] Bl
— =3
# department Department a
Relationship
{1 departmentObject
Employee Department z
A email Email ]
Mapping Fields
hireDate Hire Date
| F#  department
+ ” L ]

2. Click the Edit icon next to the relationship name and make the desired changes.

Some fields cannot be edited and are disabled. Enable or disable the Enable Accessor
check box if needed. Note that disabling the accessor means you won't be able to access
the related business object's information. Additionally, you can specify the Display Label,
select the Display Field, and change the selection that makes the field required. You can
also specify a Delete Rule.

3. Click Done.

Secure Business Objects

Configure a business object's security settings to control the user roles that can access the
endpoints and the types of operations they can perform. See Access and Secure Business
Objects.
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Create Rules for Business Objects

Most applications require rules for business objects to execute business logic that
deals with the data. For each business object in your application, you can create
business rules that validate objects and fields and that trigger actions based on events
or field changes.

To define business rules for each business object, you can create:

» Object and Field triggers that let you react to data events (for example, when a
record is inserted, updated, or deleted). You can use the trigger designer to
visually define the conditions and actions that will be executed in those events, or
write custom Groovy scripts that define more complex logic.

» Object and field validators that make sure data at the field or record level is
correct.

» Object functions that encapsulate logic relating to a business object.

Business rules always run on the server and work the same way no matter how a
business object is updated (whether through REST API calls or Groovy scripts).

About Adding Business Rules

You can use the trigger designer and code editors in the Business Rules tab to create
business rules for your business objects.

On the Business Objects page, you use the Business Rules tab to create and edit
business rules for your business objects. The rules for the selected business object
are grouped under the following tabs in the Business Rules tab:

*  Object Triggers

» Field Triggers

* Object Validators
* Field Validators

e Object Functions

Each tab displays a list of the existing business rules and contains a button for
creating a new rule. For each business rule, you can use the Business Rules options
menu to copy and delete rules or to open the editor. You can toggle the state of a rule
by selecting and deselecting the Active check box.
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Welcome x @ Expense =

Overview Fields Security Business Rules Endpoints Data Source

Approve Expenses

| Q Filter kems

Before Insert
]
New Object Trigger -
Active | = |
& Edit
Copy
'Iﬂ[ Delete
+~"  Deactivate

To add a new rule for a business object, select the object for which you want to add your rule
and then open the Business Rules tab. In the Business Rules tab, open the tab for the type of
rule that you want to add and click the button to create a new rule, for example, New Field
Trigger. When creating a rule, you need to specify a name, and, depending on the type, you
might also need to specify other rule properties.

To define validation rules and object functions, you can use a code editor to write your
Groovy scripts. To create triggers, you use the trigger designer, a visual editor for creating
sequences that execute actions on your business objects. For additional help on writing
Groovy scripts, see the Groovy Scripting Reference.

Access the Current User's Details in Your Groovy Script

The recommended way to access the current username in your Groovy script is
adf.context.getSecurityContext () .getUserName (). The only method in the UserProfile
object that returns a non-null result is getUserName (), which is the same value as what is
returned from the API above. There is no reason to use UserProfile when using Groovy in
VB Studio. For more details, see Referencing Information About the Current User in the
Groovy Scripting Reference.

Triggers for Business Objects

ORACLE

Triggers are scripts that you can write to complement the default processing logic for
business objects. A trigger defines behavior that happens in response to a specific business
object event, for example, inserting or updating a record, or in response to a field value
change.

In the Business Rules tab of a business object, an object trigger refers to the sequence of
actions that starts when a specific event occurs.
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A field trigger refers to the sequence of actions that starts when a field value changes.

The trigger designer provides a visual representation of your sequence where you can
define the conditions that determine the actions that will be executed. For each
criterion you can assemble a list of actions composed of functions and Groovy scripts.

Object Triggers

ORACLE

You can create an object trigger to specify a sequence of actions that starts when a
specific event occurs.

A typical event triggering a sequence is adding or updating a record in the business
object. When you create a trigger, you specify the trigger event and the actions that
are then executed. You can refine the sequence so that actions are executed only
when some criteria is met. A sequence can define multiple criteria and multiple
actions.

To create an object trigger for a business object:

1. Select the business object to which you want to add an object trigger.
2. Select the object's Business Rules tab.

3. Click the Object Triggers tab to see a list of all object triggers that are defined for
the business object.

4. Click + New Object Trigger, and in the Create Object Trigger dialog box, enter a
name to identify the trigger, and select a Start Event for the sequence. You can
modify these later if you want.
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Create Object Trigger X

Trigger Name *

Approve Expenses

Description

Start Event *

Specify which event of the business objects starts the trigger.
®) Before Insert Show More

) Before Update

iy

L

Before Delete

Cancel Creattiﬂbject Trigger

5. Click Create Object Trigger to open the trigger designer.

You use the designer to build a sequence of criteria and actions that are triggered by the
Start Event. No criteria or actions are defined when you first open the designer.
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Welcome X @ Expense X
Overview Fields Security Business Rules Endpoints Data
Object Triggers Approve Expense
© B o Active
Object Trigger
° Approve Expenses Trigger Name *
Approve Expenses
Description
Start Event *
Specify which event of the business objects
starts the trigger.
®) Befare Insert Show More )

@ () Before Update

O Before Delete

Error Message

Default Errar Message

Timeout Override (in seconds)

6. Click Create New Criteria (the + sign) and choose a criteria type.

Three types of criteria are available in the dialog box. If you select Execute
Conditionally, you can define the conditions that must be met to execute actions
that you define. If the conditions are not met, the actions are skipped and the
sequence advances to the next step.
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@ Approve Expenses

Choose Criteria Type

Execute Conditionally

Set conditions that evaluate to true or

false. @

Always Execute

Always perform the Actions for this
step.

Custom Code

Use code to define the criteria.

O 0O

7. If you specify Execute Conditionally, follow the instructions to build conditions for the
trigger.

8. Click the Add Actions box, then specify a Name for the Action Group and click Add
Actions.
The Configure Actions page opens when you click Add Actions. You can add one or more
actions to the list by dragging predefined functions (such as create a record or perform a
process task action) and custom Groovy scripts into the list.
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Configure Actions = Approve Expenses X
Done
~  Suggested BB ¢«
When this action group for Expense is executed
Create Record
Update Record *
Delete Record
Update Record P to Upoate
Expense -
Call Object Function pdates
Approved - rue - A - X
Start & Process Add Value Update

Perform & Task Action

THEN DO SOMETHIMNG ELSE

| Send eMail Notification
| Custom Groovy Code

» Business Object
> Process

» Other Scripting

If you drag Custom Groovy Code into the list of actions, you'll need to click Edit
Custom Code and type your script in the editor. If you drag Send eMail
Notification into the list, you'll need to specify email details such as the recipients,
the sender, and the contents of the message.

Click Done when you complete your list of actions.

You can continue to add more criteria nodes and actions to build up the sequence
for the trigger. When you select a criteria node in your sequence you can use the
Properties pane to edit the criteria name, type, and conditions. Depending on the
criteria type that you select, you might need to specify conditions that need to be
satisfied before the corresponding actions are executed. You can use the
Conditions Builder to set conditions, or you can use the code editor to write
custom code.
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Object Triggers =  Approve Expenses
E| <
@ Approve Expenses
Amount <= 200 Auto-approve Expense

1

Amount > 200 Send Email about Pen...

1. Update Rec...
2.Send eMail ...

o 1. Send eMail ...

.

Active

Object Trigger

Trigger Name *

Approve Expenses

Description

Start Event *

Specify which event of the business objects
starts the trigger.

® Before Insert Shaw More
O Before Update

O Before Delete

Error Message

Default Error Message

Timeout Override (in seconds)

Default: 60 second(s)

Click Code Editor to view the read-only code that is generated by the designer.

ORACLE"
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B | <>

& Code is read only. If you want to edit the code manually, you have to convert to Custom Code Trigger

1 [/ Trigger Beginning

2 println 'Trigger started: Approve Expenses, business object: Expense, event: Beforelnzert';
3

4 try {

5

[ // Execute Conditionally Criterion (Amount <= 208)

7 def codeCriterion_1 = (amount <= 2@8);

8 println "Trigger condition (amount <= 208) is " + codeCriterion_1;
9 if (codeCriterion_1) {

18 // Action Group (Auto-approve Expense)

11 approved = true;

12

13 eMailbotification_1: {

14 def variables = [:];

15 variables["amount™] = String.valusOf({ amount }());

16 Email.send( "myname@oracle.com’, "nobodyforacle.com”, "Your expense of [[amount]] is a
17 i

13 return;

19 1

20 // Execute Conditionally Criterion (Amount > 208)

21 def codeCriterion_2 = (amount »> 208);

22 println "Trigger condition (amount > 28@) is " + codeCriterion_2;
23 if (codeCriterion_2) {

24 J/ Action Group (Send Email sbout Pending Approval)

25 eMailbotification_2: {

26 def variables = [:];

27 variables["amount™] = String.valueOf({ amount }());

28 Email.send( "myname@oracle.com', "nobody@oracle.com”, "Your expense of [[amount]] is w
29 i

38 return;

a1 1

32

33 } finally {

24

35 /4 Trigger End

36 println 'Trigger ended: Approve Expenses’;

37

EE R

When you define Groovy code for object triggers, you have the option of overriding
the default Groovy timeout specified in the Timeout Override field.

10. When you are finished designing the trigger, click the Object Triggers tab to
return to the Object Triggers page.

Field Triggers

ORACLE

You can create a field-level trigger to define conditions that apply whenever a specific
business object field changes in value.

In contrast to an object trigger, which defines conditions that apply when a specific
event happens, a field trigger applies conditions when a field value changes.

To create a field-level trigger for a business object:

1. Select the business object to which you want to add a trigger.
2. Select the Business Rules tab of the business object.

3. Click the Field Triggers tab to see a list of all field triggers that are defined for the
business object.
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4. Click + New Field Trigger, and in the Create Field Trigger dialog box, enter a name to
identify the trigger, and select the field name from the Field drop-down list.

Create Field Validator X

Validator Name ~

Amount |s Positive

Field ~

Amount A

Description

Error Message ©

Enter an amount greater than zero.

| Cancel | Create Fieﬁ‘-"alidatnr

5. Click Create Field Trigger to open the trigger designer.

You use the designer to build a sequence of criteria and actions that are triggered by a
change in the field value. No criteria or actions are defined when you first open the
designer.

6. Click Create New Criteria (the + sign) and choose a criteria type.

7. If you specify Execute Conditionally, follow the instructions to build conditions for the
trigger.

8. Click the Add Actions box, then specify a Name for the Action Group and click Add
Actions.

The Configure Actions page opens when you click Add Actions. You can add one or more
actions to the list by dragging predefined functions and custom Groovy scripts into the
list.

If you drag Custom Groovy Code into the list of actions, you'll need to click Edit Custom
Code and type your script in the editor. If you drag Send eMail Natification into the list,
you'll need to specify email details such as the recipients, the sender and the contents of
the message.

9. Click Done when you complete your list of actions.
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You can continue to add more criteria nodes and actions to build up the sequence
for the trigger. When you select a criteria node in your sequence you can use the
Properties pane to edit the criteria name, type and conditions. Depending on the
criteria type that you select, you might need to specify conditions that need to be
satisfied before the corresponding actions are executed. You can use the
Conditions Builder to set conditions, or you can use the code editor to write
custom code.

Click Code Editor to view the read-only code that is generated by the designer.

When you define Groovy code for field triggers, you have the option of overriding
the default Groovy timeout specified in the Timeout Override field.

When you are finished designing the trigger, click the Field Triggers tab to return
to the Field Triggers page.

Add an Action to Send Email Notifications

ORACLE

Drag Send eMail Notification into your list of actions when you want to send an email
notification that is triggered by a business object event.

If you add Send eMail Notification to your list of actions, you'll need to specify the
email template for the message and the message recipients in the Configure Actions
dialog box. You can create your own email template or use an existing one.

1.

To add a Send eMail Notification action to your list of actions:

For new and existing triggers, click Add Actions in the trigger designer to open
the Configure Actions dialog box.

The Send eMail Notification action is available in the list of Suggested actions and
under Other Scripting actions.
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~  Suggested
Create Record
Delete Record
Update Record
Call Object Function
Start a Process
Perform & Task Action
I Send eMail Motification
I Custom Groovy Code I}

» Business Object
?»  Process

»  Other Scripting
2. Drag the Send eMail Notification action into the list.
After adding the action to the list, select the email template that you want to use, and then

specify the email Recipients. Note that the sender's email address is always
nobody@oracle.com and cannot be changed.

ORACLE 4-33



ORACLE

Chapter 4
Create Rules for Business Objects

Send eMail Motification X
Select a Template - H Create |

Recipients Sender

‘ Fill in the value ‘ A i

Select a Template or create a new one to send an eMail

THEN DO SOMETHIMG ELSE

Select the email template.

You can select an existing email template from the drop-down list or create a new
email template. If you select an existing template, you can click Edit to modify the
template.

I Send ehail Notification =

Update Rejected - Edit

Regrets, [ParameterZ]

Depending on the template that you select, you might need to supply additional
parameters that are used when generating the email. For example, you might want
to specify a reference as a parameter used to generate the email subject or in the
body of the message. If a template uses parameters, you'll need to define the
values of the parameters, or you can edit the template to remove the parameters
that you do not want to use. Parameter values can be a static value, a Groovy
expression or a reference to a field in the business object. In the following
example, you could replace Parameterl and Parameter2 with field names from
your business object.

4-34



eMail Template - Update Rejected

| Update Existing Templ... ~ |

Subject and Body

Chapter 4
Create Rules for Business Objects

| Regrets, [Parameter?]

| [<p]

) B I Y 5

You cannot update this [Parametert] |

4. Define values for the Recipients.

<>

=

I
i
ihl
([T
S
b |

o |

You can use static values for the Recipients, or the values can be generated with a
Groovy expression or reference to a field in the business object. You can use the drop-
down list next to the Recipients field to select the type of value in the field.

Send eMail Motification

Update Rejected

Regrets, [Paramester]

Convert a Trigger to Editable Code

«  Static Value

EEF[ESSiDn@

Reference

To edit the entire trigger script in a code editor instead of using the visual trigger designer,
you need to convert the script generated by the trigger designer.

When you create a trigger script in the visual trigger designer, you build up the sequence by
creating groups of actions that are performed when criteria are met. The trigger designer
provides tools to help you build the sequence, and you can use custom code to define criteria
and actions individually, but you cannot edit the entire trigger script. If you want to freely edit
the entire script in a code editor, you need to convert to code the script generated by the

trigger designer.

ORACLE
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< Note:

You will not be able to edit the trigger script in the visual trigger designer after
it is converted to code. After a script is converted, it cannot be converted
back to script that can be edited in the visual designer.

You can view the entire script generated by the trigger designer by clicking “* in the
designer. The script displayed in the code editor is read-only. To edit the scriptin a
code editor, click Convert to Custom Code Trigger.

& Code is read only. If you want to edit the code manually, you have to convert toyCustom Code Trigger

/f Trigger Beginning
println 'Trigger started: Approve Expenses, business object: Expense, event: Beforelnsert';

try {

(= BN B R R

J// Execute Conditionally Criterion (Amount <= 2@@)

Build Conditions for Triggers

If you select Execute Conditionally as the criteria type for a trigger, the Conditions
Builder can help you specify the conditions that need to be satisfied before the actions
are executed.

When you set a criterion to execute conditionally, you use the Conditions Builder to
define the set of conditions that determine when actions will be executed. You open
the Conditions Builder by selecting the criterion in the designer and clicking Add
Conditions in the Properties pane.
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Criteria

;
Criteria Mame

| Amount <= 200 |

Criteria Type

| Execute Conditionally o |

Conditions

You don't have any
conditions.

'fou can create tests against the business object for this
trigger and execute actions when true.

Add Conditions
& Y

To set up conditions in the Conditions Builder, you must select a field, select an operator, and
set a value. The Condition Builder provides menus for selecting the fields in the business
object, selecting operators, and helping you specify values. When specifying values, you can
choose to use a static value, a field reference or an expression. You can create complex
conditions by adding multiple conditions and grouping conditions together.
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Build Conditions | Approve Expenses X

Done

® patchan O Match Any

IF Amount less than or equals 200
AND Created equals 2020-07-28T00:00:00

Add Condition  Add Group

Object Validators for Business Objects

ORACLE

An object-level validation rule is a constraint you can define on any custom object. The
rule is used to evaluate the object when attempting to submit an object.

An object-level rule is appropriate when validation requires using two or more fields.
Validation using an object-level rule ensures that regardless of the order in which the
user assigns the values, the rule will be consistently enforced.

The expression or script that defines the rule must return a boolean value that
indicates whether the object is valid. The object is saved if all the rules validating the
object return true. If any of the rules return false, the error message of the failed rule is
displayed and the object is not saved. If the rule returns true, then the object validation
will succeed so long as all other object-level rules on the same object return true. For
example, this type of validation would be needed when specifying a value for one field
in a form requires that a value is also assigned to another field (for example, selecting
‘High’ in a Priority field requires a name is entered in the Assignee field).

To create a validation rule for a business object:

1. Select the business object for which you want to create the rule.
2. Select the Business Rules tab of the business object.
3. Click the Object Validators tab.
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Welcome x B Expense =

Overview Fields Security Business Rules

o

Object Validators

o =M

You see a list of all object validators that are defined for the business object.

Click + New Obiject Validator and enter a validator name to identify the rule, and then
enter the error message to be displayed if validation fails.

You can optionally override the default Groovy timeout specified in the Timeout Override
field.

It's possible to modify all of these later if you want.
Click Create Object Validator in the dialog box to open the editor.

Create your rule by typing in the editor and by using the business object fields and
functions in the palettes. Use the palettes to help you add fields and functions that you
might use to create your rule.

Click the arrow next to the function or field in the palette to insert it at your insert cursor in
the editor. When you select a function in the palette, a description of the function and an
example of how to use it are displayed in the palette. Any object functions that you
created for the business object will be listed in the Functions palette.

Click the Object Validators tab again to apply your rule to the object and exit the editor.

Field Validators for Business Objects

ORACLE

A field-level validation rule is a constraint you can define on any custom field. The rule is
used to evaluate the value of the corresponding field each time a new value is submitted.

A field-level rule is appropriate when the rule that is to be enforced depends only on the new
value being set. At runtime your field validation rule is executed before the field's value is
saved.

The expression or script that defines the rule must return a boolean value. The value is saved
if all the rules validating the field return true. If any of the rules returns false, the error
message of the failed rule is displayed and the new value is not saved. For example, when a
form has several fields, the values for all the fields must pass all the validation rules before
any new values are saved.
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To create a field validation rule for a business object:

4,

Select the business object for which you want to add the new rule.
Select the Business Rules tab of the business object.
Click the Field Validators tab.

You see a list of all field validators that are defined for the business object.

Welcome X E Expense x
Overview Fields Security Business Rules Endpoints Data Source
| Q Filter kems
Amount Is Positive
© amount
New Field Validator
Active =

Click + New Field Validator and type a name to identify the rule, the field that the
rule will validate and the error message that is displayed if validation fails. You can
modify these later if you want.

Click Create Field Validator in the dialog box to open the editor.

Create your rule by typing in the editor and by using the values and functions in
the palettes. Use the palettes to help you add field values and functions that you
might use to create your rule.

Click the arrow next to the function or value in the palette to insert it at your insert
cursor in the editor. When you select a function in the palette a description of the
function and example of how to use it are displayed in the palette. Any object
functions that you created for the business object will be listed in the Functions
palette.
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Field Validators

Field Values  Business Object  Functions [ 85 === More Operations ™ Active H]

Q Filter 1 newvalue == null || (1..5);contains(str1,str2)] . i
A Fiter Field Validator

} Object
¥ Text Validator Name

Validate_Level Range

contains
Field *

decodeBasetd
decodeBasetdToByteArray
encodeByteArrayToBasesd Validate the Level field to make sure the
value is between 1and 5.
encodeToBasetd
endsWith
Error Message *
find
" Value must be between 1and 5.
left
length
Timeout Override (in seconds)

lowerCase

nvl

The Field Values palette contains the variables newvalue and oldvalue. Your script can
use newValue to reference the new value that will be assigned if validation passes. To
reference the existing field value, use oldvalue.

You can optionally override the default Groovy timeout specified in the Timeout Override
field.

Click the Field Validators tab again to apply your rule to the field and exit the editor.

Object Functions for Business Objects

An object function is useful for encapsulating business logic for a specific business object.
After you define an object function, you can call the function by name from other scripts
related to the business object.

To create an object function rule for a business object:

1.
2.
3.

ORACLE

Select the business object for which you want to create the rule.

Select the object's Business Rules tab.

Click the Object Functions tab.

You see a list of all object functions that are defined for the business object.

Click + New Object Function and enter a name to identify the object function. You can
modify this later if you want.

Click Create Object Function in the dialog box to open the editor.

In the Properties pane, click Parameters and add parameters for your function.
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Object Function

Function Mame *

updateOpenTroubleTicket Count

Description

Update value of OpenTroubleTickets field

Function Return Type

void -

Callable by External Systemn

] Privileged

Example @

Timeout Override (in seconds)
Default: 60 second(s

When you are done, click All Properties.

Create your function by typing in the editor and by using the Business Object and
Functions palettes. Use the palettes to help you add fields and functions that you
might use to create your function.

Click the arrow next to the function or value in the palette to insert it at your insert
cursor in the editor. When you select a function in the palette, a description of the
function and example of how to use it are displayed in the palette.

When you create an object function on an object named Department, the following
are true by default:

»  Other scripts on the same object can call it.

* Any script written on another object that obtains a row of type Department can
call it.
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You can alter some of this default behavior by changing some of the properties in the
Properties pane.

» If the Callable by External Systems property is enabled, an external system
working with a Department object will be able to invoke your object function. Enable
this when the business logic it contains should be accessible to external systems. If
you do not enable this property, then the object function can only be called by some
other script on the Department object.

If you call an object function via REST API from an external system, you'll need to set
the value of the Content-Type header to application/vnd.oracle.adf.action+json.
Note that this Content-type value is not the same as the value used for actions on a
business object, for example, a POST action (application/
vnd.oracle.adf.resourceitem+json).

When the Callable by External Systems property is enabled, you can optionally
override the default Groovy timeout specified in the Timeout Override field.

e Enable the Privileged property to indicate that the object function should run with the
data security visibility of a privileged user. This can be necessary to enable the
business logic to see rows of business object data when the current user might not
have the right to access the data. If the Privileged property is not enabled, the script
can only query rows that the current user has the right to access.

8. Click the Object Functions tab again to add your function and exit the editor.

Work with Endpoints to Access Business Objects

Apps in your visual application and other clients access your business objects through REST
endpoints, which are available to you through a business object’'s Endpoints tab.

View a Business Object's Endpoints

To view the endpoints for your business object:
1. Select the business object in the Business Objects tab in the Navigator.
2. Open the Endpoints tab for the business object.

If you can't view endpoints, the business object is likely missing a resource file that
defines endpoints, or its source file is corrupt (say, because of invalid syntax or merge
conflicts in a Git repository).

e If you see a message that there's no resource for a business object, click Create
Resource to create a business-object-name. json file that defines the default
endpoints.

* If you see a message that endpoints cannot be displayed because of errors in the
source file, click Open Source Editor and resolve the issue.

About the Endpoints Tab

For each business object, the Endpoints tab displays information about the endpoints you
can call in code.
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E Employee x

Overview Fields Security Business Rules Endpoints Data Source

* Resource APls
> Resource Cache Control
~ Endpoints

~ Employee

JEmployee

m Get Many Get all getall_Employes
Create Create create_Employee

JEmployee/{Employee_ld}

ﬂ Get One Get get_Employes
Update Update update_Employee

m Delete Delete delete_Employee

3 departmentObject

Resource APIs

The Resource APIs node displays the URLSs you can use to retrieve business object
metadata and data.

e Use the Metadata URL to retrieve metadata about the business object using its /
describe endpoint.

* Use the Data URL to modify business object data through CRUD operations.

It's important to use the correct URLSs for each phase of your visual application.
Development URLs are meant to be used only during your app's development phase.
This URL is a pointer to your app's design-time version (as indicated by /ic/builder/
design/{app-name}/{app-version}/ in the path) and is simply a preview of your app.
It is not meant to allow access to your app from other apps or tools. For example, you
might copy the development metadata URL and use it with REST API tools similar to
Postman to test the metadata URL during development.

To access business object metadata or data after your app is deployed, you need the
application's staged or live URLs, which you can retrieve from your environment's
Visual Builder instance. The staged URL points to the runtime version of your app,
something like https://{host-name}/ic/builder/rt/{app-name}/{app-version}/,
and can be used to access the business object APIs from other apps or tools. The live
URL points to your application's permanent URL, something like https://{host-
name}/ic/builder/rt/{app-name}/live/, where live replaces {app-version}.

Resource Cache Control

The Resource Cache Control node displays the caching strategy used to store the
business object's data. See Control Data Caching for Business Objects.

Endpoints

The Endpoints node displays the business object's endpoints in a tabular format. The
display includes the HTTP method, the endpoint URI, an endpoint name that you can
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use in code, and a description of the endpoint. A filter field at the top of the page allows you
to view a subset of the endpoints.

For each business object, five default endpoints are created:

e Two GET endpoints, to retrieve one or all business object instances
* A POST endpoint, to create a business object instance

* A PATCH endpoint, to update a business object instance

* A DELETE endpoint, to delete a business object instance

If the business object refers to other business objects, endpoints that enable you to retrieve,
create, delete, and update those business objects are also provided. You can control the
endpoints exposed for each business object by adding or removing them in a resource editor
(see Add or Remove Exposed Endpoints).

You can click an endpoint in the list to view the endpoint’s details, for example, details about
the endpoint’s settings and the headers sent in the request. The details are displayed in read-
only mode, but you can use the Test tab to see the response to requests sent with parameter
values that you supply.

B Employes x

Overview Fields Security Business Rules Endpoints Data Source

¢ Endpoints Operation: getall_Employes Qverview Request Response ‘ Test |

~ Request

Path Parameters Query Parameters Headers Server Variables

Name Type Value Required

expand strin

i

fields strin

[}

| |
| |
| |
| |
z | |
offset intege | |
- = | |
| |
| |
| |

finde: string

Reset to Defaults ‘

URL Preview ‘ hitps://myinstance. example.com:443/ic/builder/design/vbstudio-solar 1-paasdevdevcs-iad_myvisualappproject_29445_1,/1.0/resources/data/Employee | = |

Send Request
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< Note:

The REST endpoints for business objects support using URL parameters
when retrieving resources, for example, to filter payloads using a query
parameter to control the behavior of the data retrieved.

Add or Remove Exposed Endpoints

ORACLE

When your application has many inter-related business objects, you can add or
remove endpoints that these business objects expose. Tailoring the endpoints to
expose only those that you require controls the size of the metadata file that describes
your endpoints and maximizes application performance, both at design time and
runtime.

Endpoints for a business object are generated by traversing accessors in a tree
structure. By default, only the first level of accessors (those owned by the business
object) are added to the object's resource definition. You can change this default
definition to add deeper endpoints when related objects are nested several levels
down or to remove unwanted endpoints.

Let’s say your application uses the Employee, Department, Location, and Project
business objects, which refer to one other as follows:

Department W

Employee ¥ A department Location ¥
&2 department A # id # id
A email & location A location
hireDate *=+ JocationObject
# id
A name
A picture
& project
$  salary Project v
=+ departmentObject # id
=+  projectObject v A project

With this relationship, the first level of accessor endpoints for the main Employee
object (/departmentObject and /projectObject) are included by default in the Employee
object's resource definition. Other deeper endpoints are not included. Now, if you want
to show the department and location names in a Table of Employees, you need to add
endpoints that are not included by default, but which are required to expose this data.
For example, you must add the nested /departmentObject/locationObject endpoint (not
selected by default) to show an employee's location.

Optionally, if you want to restrict access to employee project information, you can
remove the /projectObject endpoint (selected by default).

To select the endpoints you want to expose for a business object:

1. Open the business object's Endpoints tab.

2. In the Endpoints node, click Edit Endpoints.
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@ Employee =

Overview Fields Security Business Rules Endpaoints Data

> Resource APIs
> Resource Cache Control

v Endpoints

| Q Fitter Endpoints | Edit Endpoints

\J

3. Inthe Business Object Resource Editor, drill down to each related business object to
view available endpoints. The endpoints are uniquely identified by their accessors,
enabled when one business object references another (see View, Create, and Edit
Business Object Relationships).

4. For each related business object, select or deselect endpoints to add or remove them.

Business Object Resource Editor

Select the related Business Objects that you want to expose in the Business Object's REST AP l Fiiier Q
Select any Business Object to see its children. =

Business Object & Resource Path <

« [ Employee

+ g Department Employee/departmentObject
3 Location Employee/departmentObject /locationObject
» O Project

® 1 new resource will be added, 1 will be removed Apply Defaults | | Cancel | %
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By default, only endpoints that are one level down from the parent node are
selected. This example adds the deeper Employee/departmentObject/
locationObject endpoint and removes the Employee/projectObject endpoint.

Click Save. To take the default setting, click Apply Defaults.

View and Edit Data in Business Objects

You can use the Data tab to view the data associated with your business objects.

To view the data in a business object:

1.

Select the business object that you want to view and open the Data tab.

The table in the Data tab uses columns to display the data stored in the business
object's fields. The table displays the data for editable and read-only fields.

To sort data in a column, click the column's header arrows, or expand the Query
node and enter search criteria to display only the rows that meet your criteria.

Edit the Data in Business Objects

You can directly edit business object data stored in your workspace, by using a
business object's Data tab to modify, export, and import the data.

The Data tab displays a table with the data for each of the business objects in your
application. You can add data by creating new rows and adding data to the fields in
business objects. Use the tools in the toolbar to perform the following functions:

For business objects marked as containing application setup data, reload setup
data from application sources

Import a CSV file or Excel spreadsheet (.x1s or .x1sx) to replace or append data
Export the entire table as a CSV file
Refresh the data display

Select the fields to be displayed (by default, only the Id field and user-created
fields are displayed)

Edit the data stored in the editable fields of an object by editing individual rows
Delete a row

Duplicate a row

To edit the data in a single row:

1.

2.

ORACLE

Select the business object you want to edit and open the Data tab.
The table in the Data tab displays the data stored in the business object's fields.

Select the row that you want to edit and click the Edit Row icon in the table toolbar
to open the Edit Row dialog.
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B Department x

Overview Fields Security Business Rules Endpoints Data Source

»  Query
4 [z (@ AT 2 W IO ‘ Development - + Row
N

department = id = location <
Administration 1 Floor 1 (1)
Marketing 2 Floor 2 (2)
Purchasing 3 Floor 3 (3)

=

Human Resources

(1-4 of 4items) |]

Floor 1 (1)

The Edit Row dialog displays the editable fields in the business object and the current
data stored in the selected record. Some fields, such as the creation date, are populated
automatically and are not displayed in the edit dialog.

3. Make your changes in the dialog. Click Save.

The validation rules for fields are enforced when you edit the data stored in the records.

Import Data to a Business Object

You can edit the data stored in a business object by importing a CSV file or an Excel
spreadsheet (XLS or XLSX). When you import the file, you can choose to replace all the
current data or add the data in the file as new rows to your existing data.

Use this import option to update the data in a particular business object. To simultaneously
update the data for one or more business objects, you can import data from the Data
Manager (see Manage Business Object Data During Development).

To import data to a business object:
1. Open the Data tab of the business object that you want to edit.

The table in the Data tab displays the data stored in the fields of the business object.
2. Click Import From File in the toolbar.

The Import Data dialog provides options to either replace the existing data or to append
the data in the file to the existing data.
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Import Data X

Provide the file containing data that you wish to import and choose to append or replace existing
data.

Drag and Drop

Character Encoding: () |

Row Handling: (O Append - This will append all records from the import file to the existing

data in Development. This may create duplicate records.

Replace - This will erase all records currently in Development and replace
them with records from the impart.

=

| Cancel |

When you append the data from a file, the IDs for the new data are renumbered to
prevent duplicating IDs.

3. Upload the file by browsing your local file system or by dragging the file into the
dialog box.

4. Select Append or Replace in the dialog box. Click Import.
5. Click OK.

Reload Data from Application Sources

ORACLE

For business objects marked as application setup data, if your development database
schema does not show the most up-to-date data (say, because the object's data was
updated as part of a Git merge), you'll need to reload data from the application's
sources.

When a business object is identified as containing application setup data, its data is
considered application metadata and is stored in the entity-data.csv file as part
of the application's sources. Any time you update the object's data, either by editing it
directly in the Data tab or by importing files through the Data Manager, your updates
take effect in the entity-data.csv file and reflect automatically in your
development database schema. Sometimes though, if this data is updated as part of a
Git merge, your database might not show those updates. This can happen when two
users update data on their own Git branches and then merge those updates to the
default branch (main, for example), or even when you switch branches in your Git
repository. You'll then need to get these updates by reloading the entity-data.csv
file from the application's sources to your database schema.

To reload data from the application's sources:

1. Select the business object marked as containing application setup data.
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2. Click Data.

3. Click the option to reload setup data from application sources (m).
4. After data is imported from the entity-data.csv file, click Close.

Your development database schema reflects the current version of the entity-data.csv
file.

Manage Business Object Data During Development

VB Studio provides tools such as the Data Manager to help you manage the data stored in
business objects while developing your visual applications.

In VB Studio, your visual application's code is managed separately from the data stored in the
application's business objects. So deploying your application to the Visual Builder instance
will deploy your application code, but not the data stored in the business objects. Some
exceptions are:

*  When you enable a business object to contain application setup data. In this case, the
business object's data is considered required for the application to function properly, so
the data is always included when you export or publish the application.

*  When you share an application and choose to include development data from your
workspace.

In most other cases, you'll need to manage your visual application's data separately.

For visual applications that are yet to be deployed to the Visual Builder instance, you can use
the Data Manager to import business object data from a file into your visual application,
export all data from your visual application to a file, or create a new business object in your
visual application by importing a file. To access the Data Manager, open your visual
application workspace, click the Options menu in the Navigator's Business Objects pane,
and select Data Manager.

Business Objects -I-@

Objects Diagrams Data Manager

NV

':'\ Filter |

For visual applications that are deployed to the Visual Builder instance, you can use the
Deployments tab in the Environments page to import or export business object data. You can
also automate this task by configuring build jobs to import or export the data. If the Visual
Builder instance that hosts your deployed visual application is in a different identity domain,
you can import or export the business object data only by configuring build jobs.

Note also that the Oracle Deployment step in your visual application’s deployment job
includes a Data Management option to determine whether your visual application is deployed
with the data from your environment, or whether it uses a clean database. See Configure the
Deployment Job in Administering Visual Builder Studio.
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Import Data From a File Using the Data Manager

ORACLE

You can replace the data in one or more of your business objects by importing CSV
files and Excel spreadsheets. Use the Import from File tool in the Data Manager to
simultaneously update the data for one or more business objects, for example, to
import data for testing the application or in preparation for publishing the application.

To import data from a CSV file, you will need one CSV file for each of the business
objects that you want to update, and the name of the CSV file must be the same as
the business object. You can upload CSV files individually or upload a zip archive that
contains multiple CSV files.

When importing an Excel spreadsheet (.x1s or .x1sx), the spreadsheet can contain
one or more sheets. The title of each sheet must be the same as the name of the
business object that you want to update. If the data in a cell is calculated using a
formula, only the data is imported. The formula is not imported.

When you use the import tool to replace the data in a business object, all the data for
that business object is deleted from the database. If a field is defined in the schema for
the object but no data for the field is contained in the file, the field is set to the default
value, if there is one.

Each business object has five default fields: id, creationDate, lastUpdateDate,
createdBy, and lastUpdatedBy, as shown here:

A B c D E F o] H | ] K
1 Ih:l .ltrea'.u:unDatE lastUpdateDate createdy lastUpdatedB name department hireDate  email
a
3 1 Elizabrath Davis 1 &717/2006 edavis@example.com
4 2 Jarmes Miller 1 9/21/2008 jmiller@example.com
5 3 Jennifer Garcla 1 1f13/2004 |garcia@example.com
[ & Mark Williams 3 1732009 mwilliams@example.com
7 5 Sarah Brown 1 5211010 shrown@example.com
[} [ David Seith 1 6/25/2008 dsmith@examplecom
g 7 Karen Johnson ¥ NS I005 kjohnson@example.com
1 ] Richarnd Wikon 1 4010 rwilsonSexample.com
mn 9 Linda fones 1 8172005 |jones@ecample.com

Y
# Note:

The correct format for a Date field is yyyy-mm-dd (for example, 2006-06-17).
If you edit a .csv file in Excel, Excel converts it to an incorrect format, as
shown in the preceding image. To resolve this problem, you can use Format
Cells in Excel to change the date format for the column; you need to specify
a locale that supports yyyy-mm-dd, such as English (United Kingdom).
Alternatively, edit the file in a text editor. You can't import a column that
contains dates formatted dd/MM/yy HH:mm.

The import tool will not create or remove fields for business objects. You can use the
Business Obijects tabs to create or remove fields, to edit data, and to append data to a
business object by importing a file.

To import data into a database:
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1. Click the Options menu in the Navigator's Business Objects pane and select Data
Manager.

2. Click Import from File.
3. Drag the file into the Import Data dialog box.

Import Data X

Provide the file containing data that you wish to import and choose to append or replace existing
data.

Drag and Drop |

Character Encoding: (7) |

Row Handling: (O Append - This will append all records from the import file to the existing

data in Development. This may create duplicate records.

(® Replace - This will erase all records currently in Development and replace

thern with records from the import.
| Cancel | %

Alternatively, click and locate the file on your local system.
4. Click Import.

When you import the file, you will see a success message if the import is successful. If there
are any problems importing the data, you will see a message that describes the problem. For
example, the message might list fields that were not imported because the fields were not
defined in the schema. You can try to resolve the problem by comparing the fields in the
schema to the columns in the CSV or spreadsheet file and either modifying the schema in the
Fields tab or modifying the data in the file. Import the file again to correct the data.

Export the Data to a File from the Data Manager

ORACLE

You can export all the data contained in your database as CSV files. The export tool creates
one CSV file for each of the business objects in your database and packages the files as a
ZIP archive.

To export the database data as a CSV file:

1. Click the Options menu in the Navigator's Business Objects pane and select Data
Manager.
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2. Click the Export All Data tile to download a ZIP archive that contains CSV files
with the data.

Alternatively, you can export the data contained in an individual business object from
the object's Data tab.

Resolve Problems When Importing Data

When you import data from a file, if you see a warning message that the data was not
imported or only partially imported, you might need to make changes to the file and
import the file again.

To resolve problems during import, you might want to compare the data in your file to
the data in the database. You can see the actual data in the database in the Data tab
of your business object. You can also export the current data as a CSV file and
compare the data using a tool on your local system.

When you import a CSV file with a Date field, dates must be in the standard 1ISO
format, for example, 2017-09-31. For files with string type fields, the data in each string
field must not exceed 4000 bytes.

When you see a warning message:

1. Confirm that the name of the file or Excel workbook is the same as the name of
the business object.

2. Compare the columns in the files to the fields in the business objects.

Importing a file will not create fields in the database schema. Columns in the file
are ignored if a field with that name does not exist in the business object. The
import tool expects the data in the first row of the CSV file or Excel workbook to be
the name of the field.

3. Confirm that the format and type of the data in the file are the same as those
specified in the schema.

4. Make sure that the MIME type of the file is compatible with the browser you're
using. The following MIME type is accepted by most browsers:

[[["application/vnd.ms-excel", "text/csv"]]]

Create Business Objects From a File

ORACLE

You can create new business objects by importing spreadsheet files and .csv files
using the Import New Business Objects wizard.

The files that you upload are analyzed to determine the business objects that can be
created. You may upload comma-separated value text files (. csv) or Excel
spreadsheets (.x1s, .x1sx). When using .csv files to create business objects, one
business object is created for each file, and the name of the business object is based
on the file name. When using .x1s or .x1sx files to create business objects, one
business object is created for each worksheet in the file, and the name of the business
object is based on the worksheet name. If the worksheet contains one or more tables,
a business object is created for each table based on the table name, and the
worksheet name is ignored. The first row of .csv files, worksheets, and tables must be
a header row, and the column headers are used to determine the names of the fields.
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The data in each column is parsed to help determine the data type for the field, but you
should confirm the suggested data type is correct in the Fields step of the wizard.

To upload multiple files, you need to create a ZIP archive containing the files you want to
import.

To create business objects in the Import New Business Objects wizard:

1.

Click the Options menu in the Navigator's Business Objects pane and select Data
Manager.

On the Data Manager page, click Import Business Objects to open the Import New
Business Objects wizard.

In the Upload File step of the wizard, drag the file from your local system into the wizard,
or click in the upload box and locate the file on your local system.

¢ Note:

It is recommended that you keep the size of the file you upload small,
representative of your entire data set and only what's required to create your
business object model. Once your business object model is created, you can
always import all your data, even large datasets, as described in Import Data
From a File Using the Data Manager.

The default character encoding format for an imported file is UTF-8. If a value isn't
specified in the Character Encoding field or if the specified value is invalid, the default is
used. See https://www.lana.org/assignments/character-sets/character-
sets.xhtml for a list of encoding formats you can use.

Click Upload. After the upload is complete, the wizard displays a list of the business
objects and records found in the upload.

Import New Business Objects X

o @ @ | Cancel |

Upload File Business Objects Fields

Provide the file containing data that you wish to import.

Drag and Drop

Character Encoding: (3) | |

Uploading import.zip...

Department Business Object... found
Department records... 4 exist
Employee Business Object... found
Employee records... 6 exist
Location Business Object... found
Location records... 4 exist

Upload succeeded.
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Click Next.

In the Business Objects step of the wizard, select the business objects that you
want to create.

The wizard displays a list of the business objects that can be created and the files
in your upload that they are based on. You can select which business objects you
want to create, and edit the display labels and names of the new business objects.

Import New Business Objects x

[ ¢ Bock | 10 o ®

Upload File Business Objects Fields

Business Objects

We've found these candidate Business Objects in the import file which can be imported as new Business Objects. You can also change the display
label and Name of the Business Objects

File Name Display Label After Import New Object Name

=
= Department csv | Department ” Department ‘

Employee.csv | Employee || Employee ‘

Location.csv | Lecation ” Location ‘

Click Next.

In the Fields step of the wizard, click the business object name to edit the names
and types for each of the fields in the business object.

The wizard displays tabs for each new business object. Each tab displays the
fields that will be created in the business object, and a sample of the values stored
in the field. You can edit each field name, display label, its data type, and specify
whether it is required.
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Import New Business Objects

|(Back‘ @ ° a

Upload File Business Objects Fields

Fields

Select a Business Object to see its fields. You can change the field names and data types.

Datatype Conversion Options @ | Fail on Exception -

[ Department Employee | Location

Field Name Display Label Type Key Required Sample
| country ” Country | A

| department H Department | # m] 2

| email H Email | A e

| employeelD ” Employee ID | # | 23
| hireDate H Hire Date | B 2

| name ” Name | A =

| picture ” Picture | A tt

| salary H Salary | # O

| createdBy ” Created By | A [m]

| creationDate H Created | =] [m] 2023
| id H 1d | #

| lastUpdateDate ” Last Updated | B [} 2023
| lastUpdatedBy H Last Updated By | A [m]

| versionNumber ” Version Number | # d

To change the data type, click the Type icon for each field to open a pop-up box where
you can modify the type. For Reference fields, you can select the related business object
from an existing business object or from those that you are importing, and select the field

in the related object to display.

[ Department | Employee | Location l
Field Name Display Label Type HKey Required Sample
| country H Country ‘ A
| department H Department ‘ O
| email H Email ‘ Type Reference
loyeslD | Employee 0 ‘ —
| employes mployee A E B ® ® |c—) |
| hireDate H Hire Date ‘ Referenced Business Object
| name H Name ‘ | Department M |
| picture H Picture ‘ Display Field (@)
| Department - |
| salary H Salary ‘
| createdBy H Created By ‘ | % || o |
| creationDate H Created ‘

If your business object's definition contains a field to uniquely identify each record (the
primary key field), you can use that field as the key instead of the system-generated id

ORACLE"
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field. To change the primary key field, select the Key icon for the field you want to
use. This option is enabled only for non-blank data containing numeric fields. Once
you switch, the default 14 field will no longer be selected; you can then safely
delete this field after the business object is created.

‘ Department Employee Location |
Field Name Display Label Tvpe Kev Required Sample 1 >
[[country [ Courty | A
| department H Department | # 0
| email H Email | A
| emplayeelD H Employee ID | # ELI
| hireDate H Hire Date | B
[ narme [ ame | A
[[pcture [ Pt | A
| salary H Salary | # 0O
| createdBy H Created By | A [m]
| creationDate H Created | =] O T 44
| id H 1d | # O
| lastUpdateDate H Last Updated | B ] T16:00:44
| lastUpdstedBy H Last Updated By | A ]
| versionNumber | Varsion Number | 4 ]
Click Finish.
The wizard displays a list of the new business objects that were successfully
imported.
Applying Changes X

Data import finished successfully.

Department: 4 exist

Employee: 6 exist

Location: 4 exist

Import complete for Department
Import complete for Employee
Import complete for Location

‘ Close ‘

Set Your Own Audit Fields For Imported Business Objects

When you create a business object, including those imported from a file, fields that
audit your business object's history are automatically created for you. If your file
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contains audit information, you can use that data to track your object's history, instead of the

default audit fields.

Audit fields maintain a history of changes made to your business object by tracking who
created and updated an object when. They also include a version number used in the
generation of an entity tag (ETag) which protects against users overwriting changes. Because
audits can help you verify changes, you might want to set audit fields for each of these history
types: Created By, Updated By, Time Created, Time Updated, and Version
Number. A warning will be logged in your app's Audits pane for each history type that isn't
assigned to a field. You'll also see an error if the same history type is assigned to more than

one field.

To set a field for auditing:

1. Open your business object's Fields editor and select the field you want to use for

auditing.

2. Inthe field's Properties pane, select an option in the History Type list.

E Data Manager x =] Employee

Overview Fields Security Business Rules Endpoints Data Source
Type & Mame & Display Label < Required < Description &
A country Country [m]
A createdBy Created By [m]
=] creationDate Created [m]
# department Department O
it departmentObject
A email Email O
hireDate Hire Date O
# id Id
=] lastUpdateDate Last Updated O
A lastUpdatedBy Last Updated By O
A name Name
) i [ m

name

saiadoig

Field Name *

‘ name ‘

Display Label ~

‘ Name ‘

Description
Type :
String s

Format

‘ M ‘

History Type (3)

| &

Created By

Updated By

e

Your options depend on the field's data type. For a string-type field, you see Created By
and Updated By (as shown here). For a datetime-type field, you see Time Created and

Time Updated, and Version Number for a number field.

Import Data into a Deployed Visual Application

You can import data to your deployed visual application using the import tool that you access

ORACLE

from the Deployments tab of your environment.

To import data into your environment:

1. Inthe left navigator, click Environments O,

2. Select the environment the visual application is deployed to.
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3. Click Deployments, then Visual Applications.

4. For the visual application you want to import data, click Actions *** and select
Import Data to open the Import Data dialog where you upload a zip archive that
contains the data you want to import.

5. Click Import in the Import Data dialog.

All the data in your environment is deleted and replaced when you import data.
When the task is complete, a dialog opens that confirms that the data was
successfully imported or warns you that there was a problem.

Export Data from Deployed Visual Applications

You can export data from your deployed visual applications using the tool that you
access from the Deployments tab of your environment.

To export data from your deployed visual applications:

1. In the left navigator, click Environments o
2. Select the environment the visual application is deployed to.

3. Click Deployments, then Visual Applications.

4. For the visual application where you want to export data, click Actions *** and
select Export Data to open the Export Data dialog where a message appears
requesting confirmation that you want to download all data for the visual
application to a zip archive.

5. Click Export.

Configure a Build Job to Import or Export Data from a Visual

Application

ORACLE

To import or export data from a visual application through a build job, you'll need to
add the visual application Import Data or Export Data steps to a build job, along with
appropriate steps to copy or archive the artifact that contains the business object data.
You'll also need the credentials of a user who can access the Visual Builder instance
where the visual application is deployed.

In the left navigator, click Builds il
In the Jobs tab, click + Create Job.

In the New Job dialog box, in Name, enter a unique name.

1

2

3

4. In Description, enter the job's description.

5. In Template, select the System Default OL7 for Visual Builder template.
6

Click Create.

Click Configure p
8. Click the Steps tab.

N

9. From Add Step, select Visual Application, and then select Export Data or
Import Data.
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In Instance, select the Visual Builder instance where you want to import or export
business object data.

In Username and Password, enter the user's credentials who can connect to the Visual
Builder instance.

In Application URL Root and Application Version, enter the visual application's root
URL and its version.

You can find the application's root URL and its version from the Deployments tab of the
environment where the visual application is deployed.

Example:
Service Instances Details Certificates Deployments
Visual Applications
@  This table shows deployments only for the current project X
Git Repository & Application URL Root = Service (Target) © Schema < Status ¥ Version ¥ Updated < Actions
~ myvisualapp myvisualapp VisualBuilder-Dev SP15594091...| 3 Deployed 01 Yesterday at 9:35 AM
] webapp
» myvisualapp myvisualapp VisualBuilder-Dev SP15594091...| [} Deployed 1.1 Yesterday at 11:52 AM
» myvisualapp myvisualapp VisualBuilder-Dev SP15504001._| 5} Shared vbshare_1 Meon at 3:22 PM

In Artifact, enter the name of a ZIP file that will contain the business object data to import
or export. For example, enter bodata. zip.

Add other steps to the build job to complete the import or export of the business object
data.

For example, to complete the export of data you'll need to add an after build action that
archives the artifact (bodata.zip, in our example) while you'll typically need to copy an
artifact from another job to import business object data. See Archive Artifacts and Copy
Artifacts from Another Job in Using Visual Builder Studio for more detail.

Click Save.

To run a build, click Build Now.

Optimize Business Object Performance

When working with business objects, you might want to tune settings for your business
object's fields and functions to optimize performance and enhance your application's user
experience.

Override Default Timeout for Groovy Scripts

When you use Groovy code (whether short expressions or multi-line scripts) for business
logic, you have the option of overriding the default timeout configured for Groovy processing.
You might want to do this if you expect your script's processing time to exceed the default
Groovy timeout at runtime.

ORACLE

You can specify your own timeout for Groovy code that calculates a formula field's value or a
field's default value. You can also change this setting in business rules when you define field-
level or object-level validation rules, field or object triggers, and object functions.
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The default timeout for each of these options varies and should work for most
scenarios. Consider changing the default timeout only if your script's processing time
will overrun the default duration and you run the risk of the connection timing out
before your business logic can be executed. If you anticipate a fairly long processing
time, you might also want to enable polling to prevent endpoint requests from being
terminated because of (say) gateway or browser timeouts.

This table describes the default timeouts predefined for Groovy. To override the default
timeout, you use the Timeout Override property, either in a field's Properties pane or in
a business rule's editor.

Business Object Functionality Default Timeout (in To Change the Default
seconds) Timeout, See:

Calculate a field's default value when 60 seconds Set a Default Value for a

using an expression Field

Calculate a field's value using a 5 seconds Add a Formula to a Field

formula

Object and field triggers 60 seconds Object Triggers

Field Triggers

Object and field validators 60 seconds Object Validators for
Business Objects
Field Validators for
Business Objects

Object function 60 seconds Object Functions for
Business Objects

Enable Polling for Endpoint Requests

ORACLE

If you run into timeout issues when working with business objects, you might want to
enable polling for long-running endpoint requests.

Polling is useful in many contexts involving long-running processes, where you run the
risk of breaking the client/server connection because of gateway or browser timeouts.
A process can be long running, say, when your application integrates with external
services, perhaps through a trigger that makes API calls to an external service. It can
also involve endpoint requests that import a large volume of data from a file or from
one database (development, staging, or live) to another during your application's
lifecycle. Most data-related endpoint requests, including those to create, query, update,
and delete business object data, are long-running processes that can benefit from
polling.

You can enable polling by adding the vb-poll=true query parameter to an endpoint
request URL. Now when the client makes an endpoint request, the server—instead of
waiting for the request to complete and then return an HTTP response (status 200 or
otherwise)—returns an HTTP response (status 202) with details of a new URL for the
client to poll. This allows the server to continue processing the request in the
background and the client to poll the new URL as and when it wants to find out if the
request is complete and get the response (or error).

To enable polling for long-running endpoint requests:

1. Add the vb-poll=true query parameter to your endpoint request URL, for
example:
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POST https://server.example.com/ic/builder/rt/hrapp/1.0/
resources/data/Employee?vb-poll=true

When you receive the HTTP response with status 202, look for the Polling-Location
header whose value will be the polling URL.

The client can poll this URL and check the response, which will either contain the
Polling-Location header to indicate that the process is still running, or will be the final
response.

When the long-running process completes, the response remains available for a limited
time period, after which it is removed. The process itself is not affected by this, but the
result is not available beyond this period—two minutes by default. The client should take
this setting into account when determining the frequency of polling requests.

Control Data Caching for Business Objects

When application resources don't include sensitive data, you can define a caching strategy to
safely store your business object's data and improve performance. Caching enables data to
be retrieved from the browser cache, instead of the business object on the server, thus
speeding up subsequent requests for this data.

Data Caching Options

ORACLE

Caching for each business object is controlled by its data caching strategy. You can choose
predefined options (Sensitive, Private, or Public Shared) which combine flags used by the
Cache-Control HTTP header to meet common caching scenarios. Or, you can use a
combination of Cache-Control flags to build a custom caching strategy.

Here's a look at the different caching options in VB Studio:

Sensitive: Indicates that data must never be stored in any cache (private or otherwise).
Select this option if your business object contains sensitive data, for example, banking
transactions or personally identifiable information, that must not be cached and you want
the latest most up-to-date information to be served every time.

The Sensitive option is a combination of the no-cache, no-store, and must-
revalidate flags that guarantee data is never cached. When a request is made for the
data, the browser always checks with the server for the latest data.

Public Shared: Indicates that data can be cached by the client's browser and other
caches (like those from ISPs or other parties) for a specified duration. While this option is
the least secure of all the available policies, select this one if your data is not sensitive
and is not likely to change often, for example, country codes.

The Public Shared option is a combination of the public and max-age flags that allow
data to be stored in any cache for a maximum length of time.

Private: Indicates that data can be cached, but only by the client's browser for a specified
duration. Select this option if your data is user-specific, for example, a user's purchase
order history that must not be stored in public caches but can stay in the client's browser
cache. Remember though that anybody with access to the client would have access to
the data as well.

The Private option is a combination of the private and max-age flags that allow data
to be stored only by the client's browser for a maximum length of time.

Custom: (For advanced users) Specifies a custom option based on the no-cache,
public, or private flags, each of which can be augmented by the no-store, must-
revalidate, and max-age flags. Custom settings are not validated; select this option
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only if you are familiar with the Cache-Control header options and are confident
of your choices.

Define a Data Caching Strategy

Configure the Resource Cache Control setting to define a caching strategy that safely
stores a business object's data. Because all application data is deemed sensitive, by
default, no data is cached.

Whether you cache data between the server and the browser or not at all depends on
factors such as whether your data is sensitive, how often it is updated, and so on.
Before you decide on a caching strategy, check whether it is safe to cache your data. If
it is, decide on an option that makes the most sense for your data and specifies where,
and for how long, the data can be cached. See Data Caching Options.

You can apply a different caching strategy for each business object, but be aware that
the strategy applies uniformly to all its endpoints.

1. Select the business object's Endpoints tab.

2. Expand Resource Cache Control and select a suitable Data caching strategy:

Option Steps

Sensitive Select Sensitive if your data is sensitive and must never be cached (for
example, banking transactions or personally identifiable information).
This option is the default setting that disables caching.

Public shared a. Select Public shared if your data isn't sensitive, is not likely to

change often (for example, a list of country code values), and can
be cached by the browser as well as other intermediary caches.

b. Inthe Max Age field, enter how long the data can be cached. To
cache your data for, say, a month, enter 2629746 as the max age
in seconds. After this duration, the data will be considered stale and
if a user is offline, they will continue to see the stale data.

If you don't want this behavior, use the Custom option and add
must-revalidate in addition to max-age. In this case, after the
max-age duration, the data must be re-validated or downloaded
again from the origin server.

Private a. Select Private if your data is user-specific (for example, someone's

purchase order history that must not be in public caches but can be
stored in the client's browser cache).

b. Inthe Max Age field, enter how long the data can be cached. To
cache your data for, say, 24 hours, enter 89999 as the max age in
seconds. After this duration, the data will be considered stale and if
a user is offline, they will continue to see the stale data.

If you don't want this behavior, use the Custom option and add
must-revalidate in addition to max-age. In this case, after the
max-age duration, the data must be re-validated or downloaded
again from the origin server.
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Option Steps

Custom a. Select Custom to build your own caching strategy.

b. Select one or more of the available flags: no-cache, public,
private, no-store, must-revalidate, and max-age.

c. If you chose max-age, enter a value in the Max age field.

# Note:

Custom settings are not validated. It is your responsibility to
ensure the flags you select are valid combinations.

Your caching strategy is applied to data requests at runtime, when your web server adds the
Cache-Control header to each endpoint response.

< Note:

You can see your caching setting take effect only when an application is shared or
published, not when you preview the application during development.

Work with the Business Object Diagrammer

With the Diagrammer, you can create diagrams for your business objects to show their fields
and relationships.

To create a Business Object Diagram:

1. Inthe Business Objects pane, click the + sign and select Business Object Diagram.

2. In the Create Business Object Diagram dialog box, enter a name in the Diagram name
field and click Create.
An empty page for the diagram opens, along with the Properties pane.

3. Inthe diagram's Properties pane, select the check boxes for the business objects you
want to display, or click Select All to display all of them. If you have many business
objects, you can create multiple diagrams to display them.

The Diagrammer shows the selected business objects and their fields (in alphabetical order).
The name and type of each field are displayed. The Diagrammer also shows the relationships
between the objects and the object accessor names through which you access referenced
business objects:
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Employee ¥

country A

department

email Department ¥

hireDate A department Location v
id # id # id

name &2 location A lacation

picture =+ JocationObject

project

salary

departmentObject o

You can use the Diagrammer to perform the following tasks:

Click the name of a business object to see the object's Properties pane, where you
can view or edit overview information. Double-click the business object name to go
to the object's Overview tab.

Click a business object field to see the field's Properties pane, where you can edit
its properties.

Click the triangle next to a business object name to show or hide fields.
Right-click a business object to see a menu that lets you create a new field or a

new relationship, edit or delete the business object, add related business objects,
or remove the business object from the diagram:

Location vl
# id ®+

A location

Field

-+ Formula Field
+ Aggregation Field

-+ Relaticnship

Edit

B %

Delete

Add Related Business Objects

Femove From Diagram

Click a relationship line between two business objects to see the Properties pane
for the relationship, where you can edit or delete the relationship.

To specify how business object fields are displayed, right-click the Diagram page
and select Fields to display the Fields menu:

4-66



Chapter 4
Work with the Business Object Diagrammer

t  Mew Business Object

Fields 4 Show Audit Fields
Layout @ @ Show Figld Mames
Refresh & Show Object Accessors
Find... & 10
Save As 4 20

Show All

Hide All

By default, reference fields are displayed (along with their object accessor names), and
field names that match what you'll use in REST API calls or Groovy code are shown
instead of display labels. The number of fields displayed is 10 (though you can scroll to
view more).

— Select Show Audit Fields to display the fields that are automatically created when
you create a business object.

— Select 20 to display up to 20 fields by default.
— Select Show All to display all fields, or select Hide All to hide all fields.
— Deselect Show Field Names to display fields by their display labels.

To change the default display from horizontal to vertical, right-click the Diagram page,
click Layout, then select Vertical.

To update the display, right-click the Diagram page and click Refresh.

If the diagram displays many business objects, right-click the Diagram page, then click
Find to select one of them.

To export the diagram to your file system, right-click the Diagram page, click Save As,
and select either PNG (Portable Network Graphics) or SVG (Scalable Vector Graphics)
as the format.

To delete a diagram, right-click the diagram in the Diagrams tab and select Delete.

Create Business Objects with the Diagrammer

ORACLE

You can use the Diagrammer to create new business objects.

To create a new business object:

Right-click in the Diagram page and select + New Business Object from the menu.
Alternatively, select + New Business Object from the Options menu in the Diagram's
Properties pane.
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+ New Business iject@

Fields bk
| ayout bk
Refresh

Find...

Save As b

In the New Business Object dialog box, enter the business object name in the
Label field and click Create.

The Name value is filled in automatically based on the Label value.

To add a field to the new business object, right-click the object and select + New
Field. In the dialog box, enter the field name in the Label field and select the type,
then click Create.

To delete a field, right-click the field and select Delete.

Click a field to open the field's Properties pane, where you can edit its name, data
type, and other properties.

Create Relationships with the Diagrammer

You can use the diagrammer to create new relationships between business objects.

ORACLE

To create a new relationship:

1.

Right-click a business object name and select + New Relationship.
A dotted red line appears in the business object.
Drag the red line to the business object you want to connect to.

The Create Relationship dialog box appears, with a new Reference field in the
source business object that includes the name of the target business object.

Select the cardinality for each object in the relationship (Many or One).

In addition to many-to-one and one-to-many, you can specify cardinalities of one-
to-one and many-to-many between business objects. If you specify Many-to-Many,
an intersection business object with two reference fields is automatically created.
Its default name is a concatenation of the two business objects; change this name
as you want for better usability. For an intersection business object, you can't
deselect the Required check box in either of the reference fields, and the default
delete rule is Cascade.

Edit the properties of the relationship field (the Id, the Display Label, the Default
Display Field, the Required check box, the Delete Rule).

For the Delete Rule, the available choices are Cascade, Restrict, and Set To Null.
Whether you can edit a property and what values are available depends on the
nature of the relationship and the objects.

Click Create.
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A relationship line in "crow's feet" notation that matches the cardinality you selected
appears between the object nodes. Mouse over the relationship line to see a description
of the relationship.

Right-click a relationship line and select Edit to modify the relationship, or select Delete to
remove the relationship.

The new relationship appears on the Overview page for each business object. You can edit
and delete the relationship on that page as well as in the diagrammer.

Switch to Your Own Database Schema for Business Objects

If you connected your environment's Visual Builder instance to an Oracle database (instead
of the default embedded database), you can use your own schema in the tenant database to
create business objects.

When you switch to a database such as DBaaS or Autonomous Transaction Processing
(ATP), Visual Builder automatically manages the schemas and tables it uses for apps and
business objects in your DB. In addition, this will let you build apps that can connect to a
schema that already exists in the database and create business objects based on existing DB
tables and views.

At the instance level, you can have some apps based on internal tables and some based on
external tables, but within a visual app, you can have only one type of business object: either
native business objects or those based on existing DB tables and views.

Business objects based on existing DB tables (including those backing materialized views)
and views are, in general, similar to native business objects. You can create fields for all
existing columns of supported data types (CHAR, VARCHAR, VARCHAR2, NCHAR,
NVARCHAR2, NUMBER, BINARY_DOUBLE, BINARY_FLOAT, DATE, and TIMESTAMP
without timezone specifications)—though foreign key columns that reference other DB tables
need the related business object to be created first. Any foreign key column that links to
another DB table can be used to build business object relationships. It's also possible to add
calculated fields, business rules, cache control definitions, and security settings, much like
what you'd do when working with native business objects.

However, keep these restrictions in mind when creating business objects based on existing
schema:

e The PRIMARY KEY constraint, used to manage a table's primary key, is limited to a single
column. Similarly, only single-column unique and foreign keys are supported.

e Audit fields (that track who created or updated a field when) and the ETag mechanism
(that protects against users overwriting changes) are not added automatically as they are
in native business objects, but you can set your own fields for auditing based on existing
columns.

Create a Business Object Based on a DB Table or View

ORACLE

To create business objects based on tables and views in your DB schema, you switch the
visual application’'s database schema in your workspace, then use the Create Business
Object wizard to create a business object based on an existing table or view.

Before you begin:

*  Your Visual Builder instance must be configured to use another Oracle DB and the
schema must already exist in the tenant DB. Talk to your administrator to confirm this
setup.
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Your visual application must not have any business objects defined.
To create a business object based on an existing table or view:

From the visual application’s menu, choose Settings, then click the Business
Objects tab.

'@ Settings

Application Translations Application Profiles Team User Roles Business Objects

> Catalog API
v Schema Selection

Choose the schema you want to use to build business objects based on DB tables and views. (If you don't
see the schema you want, ask your administrator to add it through Tenant Settings.) To use a different
schema for an application profile, first create the profile on the Applications Profiles page, then use the
Additional S5chemas + sign to choose a schema for it. Tell me more

This option is not available if your application contains business objects, or if you're using an embedded
database.

| Default Managed Schemas - | ‘ ! ‘

v Security

O Allow anonymous access to business objects describe end point

[[] Enable basic authentication for business object REST APIs

Access Token

Get a "Bearer” type access token to access a Catalog or Business Object AP| from outside of Visual Builder.

‘ Get Access Token ‘

Access Token Value

From the Schema Selection list, select your schema.

Default Managed Schemasd] -

Default Managed S5chemas

HR

HRDEV

4-70



Chapter 4
Switch to Your Own Database Schema for Business Objects

The list of schemas available to you is defined by your administrator in the Tenant
Settings of your environment's Visual Builder instance. If a particular schema isn't listed,
talk to your administrator to add it as an available schema for your instance.

¢ Note:
Details of the tables and views available for use in a schema are fetched once

and cached. If the schema (or tables/views within it) was changed, click o to
pick up the latest updates for a particular schema. You can also do this when
creating a table or view for a schema during development.

3. Optional: To simplify the task of changing schemas when your app is deployed to
different environments like development, test, or production, you can add additional
available schemas and associate them with different application profiles (see Switch
Schemas Used During an App's Lifecycle). If you don't add additional schemas, the
schema you selected in the previous step is used as the default schema for all
deployments.

4. Click Business Objects in the Navigator, then click + and select Business Object from
Table.
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L] Business Objects @ "

& Objects Diagrams Business Object from Table

Business Object Diagram

@ | Q Filter

You don't have any business objects
defined yet.

Tell me more

+ Business Object

5. In the Create Business Object wizard, select a table or view.
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Create Business Object X

General
Table or View
[ T§le]
W COUNTRIES
[ DEPARTMENTS

WEMPLOYEES

FEMP_DETAILS_VIEW

[WJ0BS Select a table or view first

WJOB_HISTORY
MLOCATIONS
MREGIONS

e |

Look over the table and column data that displays based on your selection.

The Business Object Name and Display Label fields under General are populated based
on your table's name and can be edited. If you selected a view or if the primary key
cannot be identified for some reason, select the field that should be the primary key in the
Select Primary Key field. The primary key does not have to be numeric, but it must be a
column that contains unique data and no NULL values.

A list of Fields on the right shows the table's columns that you can add as fields to your
business object. A check mark in the first column indicates the column's fields that will be
added.
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Create Business Object

General

Table or View

EMPLOYEES] - | o)

Name *

[ Employees |

Display Label *

[ Erioyee |

Fields

a

Column "
Name -

COMMISSION_PCT

DEPARTMENT_ID

EMAIL

EMPLOYEE_ID

FIRST_NAME

HIRE_DATE

JoB_ID

LAST_NAME

MANAGER_ID

PHONE_NUMBER

SALARY
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Key ©

Type <

Number

String

Number

String

Datetime

String

Number

String

Number

Name <

commissionPct

email

employeeld

firstName

hireDate

lastName

managerld

phoneNumber

salary

Q. Fite

Display .  Descripti

Label on

Commission Pct

Email
Employee Id
First Name

Hire Date

Last Neme
Manager Id
Phone Number

Salary

Required <

Cancel

This Fields list does not include unsupported data type columns or foreign key
columns that link to tables that don't yet have a business object; for example, the
DEPARTMENT_ID column in the image can't be added as a field because a
business object based on the referenced DEPARTMENT table doesn't exist yet.

The Field Name and Display Label are based on the table's column name. If you

want to change the default values, double-click the field or click £ in the row and
make changes. You can also update the Required property. If you don't want a
particular column to be included as a field, deselect the check mark in the first
column, or deselect Include Field when the row is in edit mode:
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Fields Q, Filter

Column . P P ~ Display s Descripti . . -~
O e z z o t o =

Name Key Type Mame Label on Required
COMMISSION_PCT Number commissionPct  Commission Pct O 7

DEPARTMENT_ID Vd
EMAIL String email Email Vd
M EMPLOYEE_ID ~ Number employeeld Employee Id &
FIRST_NAME String firstName First Name O Va
HIRE_DATE Datetime hireDate Hire Date &

JOB_ID P4
LAST_NAME String lastName Last Name 7
MANAGER_ID MNumber managerld Manager Id a V4
PHONE_NUMEBER _-“" ® String phoneMNumber Phone Number [m] 7
SALARY < ,," Number salary Salary O

Include Field Column Name

K SALARY
Key » Type *
| Number - |

Name ~ Display Label ~

| salary | | Salary |

Description [ Required

Click Create.

A business object created based on your schema shows in the Business Objects tab. You
can add new fields to this object (including calculated fields) based on the existing table/
view and modify existing fields. If a field's metadata is not compatible with the table/view
column properties, you'll see validation messages, similar to those for native business

objects. For example, when a field is based on a VARCHAR2(20) column but the
Maximum Length property is set to a higher value, you'll see a warning around the

property and in the Audits pane:
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{3 Settings X £ Employees %

Overview Fields Security Business Rules Endpoints Data Source
(@ |
Type T Name = Display Label & Required < Description &
A email Email
3 emplayeeld Employee Id
[] employeesCollection
A firstName First Name O
B hireDate Hire Date
A lastName Last Name
# managerld Manager Id [m]
{1 managerldObject
A phoneNumber Phone Number
salary Salary

phoneNumber
| - |
History Type ()

Value Calculation

saipadoig

® None

O Set to default if value not provided

Constraints

] Required
Unique
Indexed

Updatable

Searchable

Minimum Length

| ~ o~

Maximum Length

E v -]

A Field Employees. phoneNumber max length
(30) exceeds the max length (20) for column
HRDEV.EMPLOYEES PHONE_NUMBER.

You can also set up business rules, security, and call REST API endpoints from
components. In general, you manage these business objects similar to how you'd
manage a native business object, but because you cannot use the Business
Objects editor to make changes that would (in native business objects) update the
schema, some options in the editor won't be available for objects based on

existing DB tables or views:

Option in Business Objects Editor Native Business
Business  Object
Object Based on
Oown
Schema
New Relationship (+) button in Overview tab v X
Contains Application Setup Data property in Overview tab v X
Unique and Indexed fields in Properties pane v X
Convert an existing field to a calculated field: Calculate value v/ X
with a formula and Aggregate from related object data
fields in Properties Pane
Change cardinality, target business object, or Delete Rule in v X
the Relationship editor
Data Manager in the Business Objects pane's Options menu v/ X
Import From File and Export CSV options in Data tab v X

Add Fields to a Business Object Based on a DB Table or View

After a business object has been created from an existing table or view, you can add
fields based on other existing columns in the table or view. You typically do this when

ORACLE
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the table or view has been modified, or because a referenced business object is now
available.

# Note:

You cannot use the Business Object editor to add fields that would require a new
column to be created. To add such a field, you must add a new column to the
database table (or redefine the view), then add the field for that column.

To add a field to a business object based on an existing table or view:

1. Open the Business Objects page and click your business object's Fields tab.
2. Click the + Field button, then select Field From Column.

3. In the Create Field from Column wizard, look for the field you want to add. Fields that
don't already exist and can be added show in the wizard automatically. Select the check

mark in the field's first column, or click £ and select Include Field; update other values

Create Field from Column x
General Fields Q Fite
Table Name - Disal o .
S olumn - - - - isplay ., escripti -

EMPLOYEES ‘ e} ‘ Name @ L0 s T Label ¥ on @ e ©
Name * ﬁﬁ COMMISSION_PCT Mumber commissionPet  Commission Pet a V4

Employzes

0 DEPARTMENT_ID

Display Label ~

Employees JoB_ID
[ Show Existing Fields

oo |

If you want to see the fields already added to the business object, select Show Existing
Fields in the left pane.

Click Create Field.

Change the Data Type of a Field Based on a DB Column

When you add a field based on an existing DB column, the field's type is set to the column's
default data type. You can change this data type after creation if needed. For example, when
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you have a field of type Datetime (where a date or time is stored in a TIMESTAMP or
DATE column), you might want to change the field's type from Datetime to Date.

Caution:

Before changing an existing field's data type, ensure that the new type is
appropriate for the data type of the column on which it is based.

To change the default data type of a field added to a business object based on an
existing table or view:

1. From your business object's Fields editor, select the field whose type you want to
change.

2. Under Type in the Properties pane, click 7 next to the current data type.

@ Employees x

Overview Fields Security Business Rules Endpoints Data Source
hireDate o
[Q Firer + Field £
. =4
Type & Mame < Display Label < Required = Description & Field Mame a
| hireDate
W commissionPct Commission Pct [m]
Column Name
A email Email HIRE_DATE
H employeeld Employee Id Display Label *
[] employeesCollection | Hire Date ‘
Description
A firstName First Name O | ‘
= hireDate Hire Date .
Type
A lastName Last Name Datetime
H# managerld Manager Id ]

A\ Care should be taken when changing the type of the field
_ Ensure that it is appropriate for the data type of the column
managerldObject on which it is based.

=

phoneNumber Phone Number [} | Dale'.’r'"el - |

salary Salary [m] | Cancel |

3. Select the type you want to change to and click Update.

Create Calculated Fields for a Business Object Based on a DB Table
or View

You can create formula and aggregate fields for a business object based on an
existing DB table or view to calculate a field's value.

» To create a field that calculates its value based on a formula:

1. Select + Field, then Formula Field from your business object's Fields editor.
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2. Inthe Formula Field dialog box, enter a label for the formula field you want to create,
then select the field's Type.

3. Enter a valid expression for the formula in the text area. You can specify operands by
typing in the text area or by selecting the Insert arrow for a field in the list of available
fields. Click an operator in the toolbar to add it to the formula.

You can create a formula to calculate a numerical value such as a percentage, or you
can create a Groovy expression that uses available fields to generate a value. For
example, you can concatenate strings stored in local fields (firstName + * ' +
lastName) or determine a value based on a comparison or logical expression
(qualityLevel != 5).

4. Click Create Field.

5. Optional: When you define a Groovy expression, you can click the S icon in the

Properties pane to override the default Groovy timeout.
* To create a field that aggregates the data of related business objects:
1. Select + Field, then Aggregation Field from your business object's Fields editor.

The Aggregation Field option won't show if your business object doesn't have
incoming relationships. For example, if you created a field in the Employee business
object that refers to the Department object, Employee is considered the source object
and Department the target object. Department, in this case, is said to have an
incoming relationship with Employee.

2. Inthe Aggregation Field dialog box, enter a label for the aggregation field you want to
create.

3. Select the object to aggregate (for example, the Employee business object which
uses Department as a target business object), the aggregation function (which can
be Average, Count, Maximum, Minimum, or Total), and the field to aggregate (for
example, Salary).

4. Click Create Field.

Set a Field for Auditing

ORACLE

Audit your business object's history using fields based on existing columns in your DB table
or view. For example, let's say your table has the DATETIME_CREATED,
DATETIME_MODIFIED, USER_CREATED_BY, USER_MODIFIED_BY, and VERSION_NUM
columns; you can add these columns as fields to your business object and use them to track
history.

Audit fields maintain a history of changes made to your business object by tracking who
created and updated an object when. They also include a version number used in the
generation of an entity tag (ETag) which protects against users overwriting changes. Because
audits can help you verify changes, you might want to set audit fields for each of these history
types: Created By, Updated By, Time Created, Time Updated, and Version
Number. A warning will be logged in your app's Audits pane for each history type that isn't
assigned to a field. You'll also see an error if the same history type is assigned to more than
one field.

Before you use your own fields for auditing, make sure the column data types used by those
fields are compatible:
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Purpose Column Data Type
Created By VARCHAR2(200)!
Creation Date TIMESTAMP(6)
Updated By VARCHAR2(200)!
Updated Date TIMESTAMP(6)
ETag NUMBER

1 200 is an example.

To set a field added to a business object based on an existing table or view as an audit

field:

1. From your business object's Fields editor, select the field you want to use for

auditing.

2. Inthe field's Properties pane, select an option in the History Type list.

B3 Employees x

Qverview Fields Security

Business Rules

Endpoints Data  Source

—— datetimemodified )
‘ Fitter Q 8
— o
Field Name * )
Type & Name = Display Label & Required < Description = ‘ datetimemodified
# commissionPct Commission Pct o ColunniName
=] datetimecreated Datetime Created O
Display Label *
B datetimemodified Datetime Modified a ‘ Datetime Modified ‘
E ] departmentsCollectia Description
A email Email ‘
# employeeld Employee Id Type -
Datetime
] employeesCollection /
History Type ()
A firstName First Name a | ‘ |
L
E hireDate Hire Date U
Time Created
A lastName Last Name
Time Updated
#* managerld Manager Id [m]
i1 managerldObject
A phoneNumber Phone Number O
Constraints
# salary Salary 0 Required
A usercreatedby User Created By O Unique
A usermodifiedby User Medified By a Indexed

Your options depend on the field's data type. For a datetime-type field, you see
Time Created and Time Updated (as shown here). For a string-type field, you see
Created By and Updated By, and Version Number for a number field.

Use a Sequence for a Primary Key Field

The primary key in a DB table is a single field that uniquely identifies a record. When
your primary key column is not an Identity Column or if a "Before Insert" database
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trigger that could be used to populate its value isn't defined, you can specify a database
sequence to populate the primary key field's value.

To set a sequence to populate the primary key field:

1. From your business object's Fields editor, select the primary key field. If necessary, click
Properties to open the Properties pane.

2. From the Sequence Name list, select the sequence you want to use to populate the field.
The Sequence Name field shows the list of all available sequences in the schema.

@ Employees x

Overview Fields Security Business Rules Endpoints Data Source
employeeld 3
Q. Filter =+ Field g
o
. =
Type = Name < Display Label < Required < Description & Field Name 1]
| employeeld
i commissionPct Commission Pct O
Column Name
A i Ernail
e e EMPLOYEE_ID
# employeeld Employee Id Display Label *
[] employeesCollection | Employee Id |

Description

A firstName First Mame O | |
= hireDate Hire Date .
Type
A lastMame Last Mame Number &
i managerld Manager Id (] Format
{} managerldObject
History Type (2)
A phoneNumber Phone Mumber (]
i salary Salary O

Sequence Name (7)
[ -]

DEPARTMENTS_SEQ

EMPLOYEES_SEQ Jh']

LOCATIONS_SEQ

Switch Schemas Used During an App's Lifecycle

ORACLE

When you use your own DB schema, you can switch the schema that your app connects to
during its lifecycle. For example, you might want to use a particular schema during the
development phase, but switch to another one for testing or for production. You do this using
application profiles.

Application profiles help to define combinations of servers and security settings for every
environment that you want to deploy your visual app to. You define multiple profiles for an
app, with each one containing a different configuration appropriate for the environment. For
example, you can have a profile for testing that connects to a test environment, then
associate it with the schema used to access testing data. Similarly, you can associate a
production profile with a schema for live data.
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If a profile isn't explicitly mapped to a particular schema, it will always use the default
schema.

To associate a schema with a profile:

1. Create the application profile you want to use with your schema.

VB Studio provides a ready-to-use application profile (Base configuration) that is
used by default for development, test, and production deployments. You can
duplicate the default one to create another profile, then associate it with the
schema you want to use. If you've already defined the profile you want to use, skip
this step.

a. From the visual application’s menu, click Settings, then click the Application
Profiles tab.

b. From the Base configuration's menu, click Duplicate, then provide a new
name (for example, Prod configuration) and description in the Duplicate
Application Profile dialog. Click Duplicate.

Du pli‘é%te Application Profile

It will create an application profile with the configuration of the
duplicated one

Name *

Prod configuration

1D

prod_configuration

Description

Default profile for production

Duplicate
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Associate the profile with the schema to be used during a particular phase.

# Note:

Make sure the schema you want to use is defined in the Tenant Settings of your
environment's Visual Builder instance. If it isn't listed, talk to your administrator
to add it as an available schema for your instance.

It's possible to map a profile to a schema in the Application Profiles page by selecting the
profile you want to manage, then using the profile's Business Objects tab to associate a
schema, as shown here:

Settings %
Application Translations Application Profiles User Roles Business Objects

Profiles allow deploying the app with different settings for every environment. To create a new profile duplicate an e:

Base configuration [ Prod configuration

Default profile for production

Prod configuration
Backends Service Connections Business Objects

Schema Selection

HR |v|

But the Business Objects tab on the Settings editor provides a more visual way to map
schemas to profiles, as described here:

a. Click Settings from the visual application’s menu (if necessary), then click the
Business Objects tab.

b. Under Schema Selection, with your schema already selected, click next to
Additional Schemas.
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i Settings x

Application  Translations  Application Profiles ~ Team  UserRoles  Business Objects

> Catalog API
v Schema Selection

Choose the schema you want to use to build business objects based on DB tables and views. (If
you don't see the schema you want, ask your administrator to add it through Tenant Settings)
To use a different schema for an application profile, first create the profile on the Applications
Profiles page, then use the Additional Schemas + sign to choose a schema for it. Tell me more

This opticn is not available if your application contains business objects, or if you're using an
embedded database.

(o]

Additional Schemas

Schemaname < Used in profiles

Mo data to display.

c. Select an available schema (for example, HR), then from the Used in profiles

list, select the profile you want to associate the schema with. You can add
more than one profile if you want.

Add Schema X

Schema Name

I "]

Used in profiles

‘ Prod configuration X |

d. Click Add.

The schema (mapped to the profile) appears under Additional Schemas. If you

want to update the profile, click # in the schema's row and make changes in

the Used in profiles column. You can change the selected profile as well as
add other profiles.

Additional Schemas

Schema name  + Used in profiles

HR ° Prod configuration e m'

ORACLE 4-84



ORACLE

Chapter 4
Switch to Your Own Database Schema for Business Objects

< Note:
Details of the tables and views available for use in a schema are fetched once

and cached. If the schema (or tables/views within it) was changed, click G to
pick up the latest updates for a particular schema.

Associate the profile with the build job that deploys your visual application to the
particular environment.

a.

b.

In the left navigator, click Builds il

In the Jobs tab, find your application's production deployment job.
Click Configure |

On the Job Configuration page, click the Steps tab, then in the Application Profile
field, enter the ID of the app profile you want to use. Click Save.
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Job Configuration

7
O

Git Parameters Before Build Steps After Build

Configure Steps

i1t Oracle Deployment (2)

Target Instance N

Username © @
mary.jane

"
Password

LTI Y

File Mames

® Usedefault (O Use custom file names

The deployment step looks for build/sources.zip and build /built-assets zip fi

Application Version (2)

U] Include the application version in the URL

Application Profile (&)
prod_configuration

#
Data Management

() Keep existing environment data ® Use clean database
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Work with Services

Many of the Ul components in your application are bound to data that comes from REST
APIs, which in turn are provided by services, like Oracle Cloud Applications. These services
are made available to your visual application through backends and service connections.

A backend is a representation of an external system whose data you wish to consume. A
service connection provides basic information about a service, including the REST endpoints
and schema provided by the service, in an Open API-compliant format.

Service connections are defined at the visual application level, which means that all the web
apps in your visual application can use them.

Backends help you manage the servers on which the REST APIs are hosted. By gathering
server details together in one place, backends make it easier to create service connections,
as well as to manage the server details themselves. For example, the "Oracle Cloud
Applications" backend, which is automatically provided for most visual applications, points to
the servers hosting the Enterprise Resource Planning and Supply Chain APIs, the Human
Capital Management APIs, and more:

Cl Services +
& Service Connections  Backends

= Q. Filter

& B Integration Applications

e * B3 Oracle Cloud Applications ER

= Enterprise Resource Planning and Supply Chain
= Human Capital Management
=
=

Sales and Service

Manage Backends in Your Visual Application

ORACLE

Backends define servers that your visual application can access. You can view and manage
the backends available to your application on the Backends tab, which you access from the
Services tab in the Navigator.

The following image shows backends—for example, Integration Applications and Oracle
Cloud Applications—that have been defined in the environment-level catalog:
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- Services 4
& Service Connections Backends
= W Filter

4 = s

= Process Applications
3

* B3 Oracle Cloud Applications ES
£ —_ _ . .
= Enterprise Resource Planning and Supply Chain

[ = Human Capital Management
P = Sales and Service

The project owner for this environment has configured the Oracle Cloud Applications
backend to connect to an Oracle Cloud Applications instance that provides access to
the three child backends shown under the top-level backend: Enterprise Resource
Planning Supply Chain, Sales and Service, and Human Capital Management. You can
create custom backends to map to other types of servers, either by providing an
OpenAPIl/Swagger file or by pointing to the URL of a custom Oracle ADF Describe.

When your environment's Visual Builder instance is provisioned as a part of Oracle
Integration, you can readily access the catalog provided by the Integration and
Process backends associated with your Visual Builder instance. If you want to use the
Oracle Cloud Applications catalog, you need to add an Oracle Cloud Applications
instance to the same environment as your Visual Builder instance.

If a backend hasn't been defined for your environment or you want to override the
settings for your environment's Visual Builder instance and create a catalog just for a
particular application, use the Services tab to create a new backend or edit an existing
backend.

For each backend, you can use the following tabs to view and edit the backend's
details:

Tab Description

Overview Displays the name and type of the backend (which can be Integration
Applications, Oracle Cloud Applications, or a custom backend).
You can use the + Service Connection button to create a service
connection based on the backend.

If any service connections have been defined for the backend, they'll
be listed below the + Service Connection button. Dynamic service
connections, which are defined in the catalog. json file, are
automatically loaded and displayed below the button. Static services
can be loaded by selecting the Load more related connections link,
after which all openapi3. json files will be loaded and parsed,
locating all services connections that were defined from the backend.
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Tab Description

Servers Displays the servers associated with the backend and includes the
instance URL and the application profile associated with the instance.
You can add, edit, or remove backend servers. You may have one or
more servers if the backend is hosted on different instances.
You use the Add Server button to add new servers where you specify
details such as:
e The application profile to associate with the server
e Headers
e Security and connection details

Headers Displays the static headers defined for the backend at the server level.
You can add and edit headers in the tab.
Source Displays the description of the backend stored in the environment-level

catalog. jsonfile. If you override the environment-level definition,
this file shows the contents of the application-level catalog from the
services/catalog. json file. You can edit the entries in the
Source tab, if you want.

# Note:

If you do not see any services in your catalog after confirming the URL and
authentication method are correct, contact your administrator to confirm that you
have the proper credentials and that your user role is authorized to access services
from the backend instance.

What Are Backends?

ORACLE

A backend is a collection of servers that your visual application uses to access REST
endpoints in a known resource, like Oracle Cloud Applications or Oracle Integration.

Each backend is associated with one or more servers, and each server has different
instances for development, test, and production. These backend instances are defined in the
Tenant Settings of the Visual Builder instance associated with your environment by your
administrator and provide the out-of-the-box catalog that all visual applications in your
environment can access. Your application uses these backend definitions (instance URL,
authentication type, and so on), in association with application profiles, to connect to the right
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server, so you can successfully develop, test, and deploy your application, as shown
here:

Backends

Oracle Applications Cloud

Servers

Instance URL: dev.oracle.cloud.apps.com Instance URL: prod.oracle.cloud.apps.com
Headers: Headers:
hdr1 = valuel hdr1 = value2
Authentication: Authentication:
Basic Auth Oracle Cloud Account

Application Profiles ‘ ‘

Base Configuration Test Configuration Production Configuration

Environment

Development Test Production

A typical backend catalog includes the built-in Integration, Oracle Cloud Applications,
and Process Automation backends. You can also create backends that map to other
types of custom servers.

The catalog is described in an OpenAPI-compliant file called catalog.json, which
contains the list of backends and their details at the environment level. Because this
definition applies to all visual applications, you can easily connect to REST APIs from
the predefined catalog without having to specify instance URLs, authentication, and
other details every time you create a visual application. You can choose to override the
environment-level definition for a single application, either to customize an existing
backend (say, connect to a different instance or change the authentication method) or
to create your own—all of which is then stored at the application level in the
services/catalog. json file.

When you create a service connection from a catalog, the service connection resolves
using the backend configured at the application level and, if not present, it resolves to
the backend configured at the environment level.

All new service connections will require a backend. If a backend doesn't exist, you'll be
prompted to create one. Service connections created previously without a backend will
continue to work and their configuration settings can be changed as well. You can
create a custom backend when you create a service connection or create the backend
first, and add the service connections to it later. You'll know when services are
"derived" from a backend because you'll see something like this:

o This service is based on the crmRestApi backend.

Clicking the backend will take you to the Backends editor, where you can edit the
backend’s details if you want.

What Are Application Profiles?

Application profiles in VB Studio facilitate the development of applications that
consume REST services.
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As you develop your web (and mobile) apps, you need access to the REST services that your
app will consume when it goes into production. Given that it may not be possible or
appropriate to use production instances of the service as you develop your app, you use
development and test instances that provide the same APIs as the production instance of the
service for the development and test phases of application development.

To make the task of changing between development, test, and production instances easier,
VB Studio provides you with the ability to define application profiles in your visual application
where you specify the appropriate details to use for an app when you deploy it to a
development, test, or production environment. For example, basic authentication may be
acceptable to use during the development of your application, but it is not recommended that
you use this authentication type when you deploy your app to production. In this scenario,
you can configure an application profile for development where you use the basic
authentication method that is less onerous to implement. The application profile that you use
to deploy the app to production uses a more secure authentication method.

Appl Base ~ ________L___ Service API
(dev) configuration (dev)
[— Appl ServicepPt ;5 Service API
— (test) “test” (test)
[
Visual
Application Appl ServiceAPl N~~~ Service API
(prod) “prod” (prod)

You access application profiles from the Application Profiles tab of your visual application’s
Settings page. VB Studio provides one ready-to-use application profile (Base configuration)
that is the default application profile to use when you deploy web (and mobile) apps in this

visual application to development, test, and production.

To create additional application profiles, click Duplicate and provide a new name (for
example, Production configuration), ID, and description in the Duplicate Application
Profile dialog. Having created the new profile, you can make it the default to use when you
deploy your visual app by selecting the appropriate option from the menu that appears to the
right of the newly created application profile:

Welcome x Settings x

Application Translations Application Profiles User Roles Business Objects
Profiles allow deploying the app with different settings for every environment. To create a new profile duplicate an existing one.
Base configuration B Test configuration W | Rename \

t development profile in VBCS
Test configuration

# Rename

By Duplicate @

[ Mzke development default

“nnections Business Objects
Production configuration

T Delete

The application profiles that you create can be associated with the various servers (dev, test,
and prod) used by the REST service that your app consumes.
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In the following example, a backend that returns contact information
(contactsBackend) lists three servers that host the relevant REST service. The
development server uses the base configuration application profile while the test and
production servers use the corresponding application profiles.

B contactsBackend  x

Overview Servers. Headers Source

List of Servers
Default Server / b
https://contactsapi.devserver.com
IR Gl [ Base configuration:

Default Server / o |
https://contactsapi.testserver.com

Usedin profile [N REETLITENETET

Default Server / o

hitps://contactsapi.prodserver.com

IETl prodConfiguration

Set the Backend's Authentication Method and Connection Type

ORACLE

A backend represents an external system that has REST APIs you want to use in your
web app, and to access them, you'll need to specify the required authentication
method and connection type for the access.

The authentication method determines how to obtain permission to access the REST
APIs. The connection type determines how the REST APIs are reached: either directly
through JavaScript, or through a server-side component called a proxy.

The dialogs for creating and editing a backend's server details allow you to:

* Override authentication settings set at the environment's tenant settings.
* Manage the credentials for accessing the service (if credentials are required).

* Manage identity propagation of the end user logged into the web app (if the
service supports the standard IDCS OAuth flows).

e Manage how your application connects to the service (via proxy or via Direct call);
to bypass CORS, the "Always use proxy, irrespective of CORS support”
connection type is provided.

* Manage how anonymous users can access the application.

To connect to a service that is available through HTTPS, authentication is not required,
and there's no CORS requirement. The default setting of None for the Authentication
field is sufficient. In this case, any end user (anonymous or authenticated) of the web
app can access the service.

To connect to a service that requires authentication, you need to select the appropriate
authentication method from the Authentication drop-down list. There are two types of
authentication methods that can be used for a backend, distinguished by whether the
user’s identity is passed to the service (identity propagation) or not (fixed credentials).

To use different server details (URL, authentication methods, and connection types) for
a service during development, testing, and publication:
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1. Create the different server definitions that you'll need for the backend:

B CountriesAPl x £} Settings =

Overview Servers Headers Source

List of Servers

V31 7 b

https://restcountries.com,/v3.1

Used in profile  Testing configuration

V30 s o 1

https://restcountries.com,/v3.0

Used in profile Base configuration

2. Create the application profiles you'll need, and set which backend server definition to use
for each.

To create a new application profile and set which backend server definitions to use for it,
go to your visual application’s Settings editor. Use the Duplicate button to duplicate an
existing profile and provide a name and description for the new profile. Select the new
profile and use the drop-downs to select which server definitions to use:

2 CountriesAPl x Stage

"
Application Translations Application Profiles Team User Raoles Business Objects {5 Settings
Profiles allow deploying the app with different settings for every environment. To create a new profile duplicate an existing one. M impo
Base configurstion @ L1[3 -~ Testing configuration B | Rename \
Default development profile in VBCS
Testing configuration R
Backends Service Connections Business Objects User Roles IDCS Details
CountriesAPl CountriesAPl | V3 - ‘ ‘ &# Server |
Select which backend
server defintions to use StariWarsBackend StarWarsBackend | Default Server - H # Server |
for selected profile
vbprocess Process Applications | Player Target Server d ‘ ‘ & Server |

3. Switch between the application profiles as needed, to switch between the different
backend server definitions.

You can also select authentication methods for logged in users (authenticated users) and
non-logged in users (anonymous users). For a description of user roles, see Authentication
Roles Versus User Roles.

< Note:

Before you connect to a service, an administrator may need to configure the VB
Studio environment settings for backend services, or the settings for the external
service or identity provider.
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How Does the Identity Propagation Authentication Method Work?

Authentication methods that use identity propagation pass the identity of the logged in
user to the service for authentication.

To use identity propagation, the service must be able to understand the IDCS identity
token coming from VB Studio and extract the user (or subject) from it. VB Studio
supports JWT tokens issued by IDCS procured using OAuth 2.0-user assertion flows.

Tokens are a way of encoding the calling user identity into a string according to
different specifications, like SAML or the JWT format. For example, if the user is
John.Doe, the corresponding JWT token takes the format <header.body.signature>
and looks like this:

eyJhbGeil0iJIVzIINIIsInRScCIGIkpXVCJY.

Decoding the body of the token reveals details about the user identity and possibly the
resources to which that user is allowed access. The signature part is encrypted by the
authority that authenticated the user, and can be easily verified by using the authority's
public key. A valid user's identity is encoded into the token so services (hamely REST
APIs) that receive this token can consider the user as authenticated. This token is
usually passed to REST services by passing it as a "Bearer <token>"in the
Authorization header.

Here are the authentication methods that use identity propagation:

Authentication  Description

method
Oracle Cloud Select this method to communicate with Oracle Cloud Applications
Account services. When you select this method, the user must sign in with the

credentials of a valid account in the Oracle Identity Cloud Service (IDCS)
associated with Visual Builder. The user's identity is converted into a user
assertion, then into an IDCS-issued JWT token for the scope that is
equivalent to the base URL of the service being called. For example, if the
service's URLis https://fa.oraclecloud.com/myservice, the
token is created for the scope of https://fa.oraclecloud.comn.

OAuth 2.0 User  Select this method to call an external system's services that can be

Assertion represented as a resource app with a particular scope in Oracle Identity
Cloud Service (IDCS). This also requires the user to sign with a valid Oracle
Identity Cloud Service user account. As with Oracle Cloud Account
authentication, the user's identity is first converted into an assertion, then
into an IDCS-issued JWT token for the configured scope. The difference is
that with this method you can specify your own scope, rather than using the
service's URL.
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Authentication  Description
method

Delegate This method was previously called Propagate Current User Identity.

Authentication With this method, the service connection doesn't have its own

authentication, but delegates the authentication to the web (or mobile) app
that is calling it. The following apply:

e A web app can only use the Oracle Cloud Account option for its
security (set with web app > Settings > Security). When the service is
called from a web app, by default, Oracle Cloud Account authentication
applies. The user's identity is converted into an assertion, then into an
IDCS-issued JWT token. If the web app has the "Enable implicit grant
for Service Connections" option enabled, the resulting JWT token is
procured by an OAuth 2.0 implicit grant flow instead of through an
assertion.

e If the service is called from the Service Tester (from the Service
Connection's Test tab), the identity of the user that's logged into Visual
Builder is converted into a token and passed to the service. This is
similar to what is done with Oracle Cloud Account authentication.

Since the actual authentication used at runtime depends on the calling web

app's security settings, it is only recommended for use with web apps that

use OAuth-based implicit grant authentication.

How Does the Fixed Credentials Authentication Method Work?

ORACLE

An authentication method that uses fixed credentials passes a fixed identity to the service,
ignoring the signed-in end user's identity or credentials. All requests to the service use the
same app ID for authentication.

For example, if the logged-in user is abc.xyz, but the backend is using Basic Auth with the
user credentials def.xyz, the REST APIs connected by the backend will see only def.xyz in
their Authorization headers.

Here are the authentication methods that use fixed credentials:

Authentication Description
methods
None Select this for services that don't need authentication and

don't accept Authorization headers.
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Authentication Description
methods

Basic Select this for services that require a fixed username and
password for authentication. The signed-in user's credentials
aren't used for authentication. This option uses the VB
Studio authentication proxy, irrespective of the connection
type you choose.

" Note:

Basic authentication is not
supported in US government
realms.

Due to the limitations of basic authentication, it's
recommended that you use this method during development
only, and here's why: Suppose you set basic authentication
with a particular username and password, and later need to
revoke the basic authentication for one specific application.
Your only option is to revoke that particular user, which
affects all applications that use basic authentication for that
user.

OAuth-based methods use scopes (with the client identifier
and client secret) to offer you better control for managing
credentials.

OAuth 2.0 Client This method is recommended if you want to use a fixed

Credentials credentials method and the service supports OAuth 2.0
Client Credentials. This method is part of the OAuth 2.0 grant
types and is used for application-to-application authentication
scenarios where you don't need a specific user's credentials
to connect to the service.

Consult the service’s OAuth 2.0 documentation for the
values for the Client ID, Client Secret and token URL fields. If
no values are supplied, they are interpreted as the visual
application's client ID and secret, and the token URL is
interpreted as IDCS's token URL.

Resource Owner  This method is part of the OAuth 2.0 grant types and is used
OAuth 2.0 when you need a specific user’s credentials to connect to the
service.

Consult the service’s OAuth 2.0 documentation for the
values for the Client ID, Client Secret and token URL fields. If
no values are supplied, they are interpreted as the visual
application’s client ID and secret, and the token URL is
interpreted as IDCS'’s token URL.
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Authentication Description

methods
OCI Signature This method uses a signature method to create an
Authentication Application ID flow using a single Oracle Cloud Infrastructure

(OCI) user to connect to OCI endpoints. All requests go
through a proxy because of the requirement to sign the
outgoing message.

To use this authentication in VB Studio, you'll need these

user details from the OCI console:

«  Fingerprint of the public key associated with your OCI
account, available on the Profile > User Settings page.
Click APl Keys and copy the fingerprint value.

. User's OCID, available on the Profile > User Settings
page. The OCID is shown under User Information; click
Copy to copy it to your clipboard.

e Tenancy's OCID, available on the Administration >
Tenancy Details page. The OCID is shown under
Tenancy Information; click Copy to copy it to your
clipboard.

e The contents of your certificate's private key in PEM
format.

For more information, see Request Signatures in the OCI

documentation.

Once you have the details of the OCI user you want to use to
connect to OCI endpoints, set up authentication in VB Studio
as follows:

1. Select Oracle Cloud Infrastructure API Signature 1.0
as the authentication method.

2. Click Enter the API Key and Private Key ( 4 ).

3. Construct the API key in the following format, then copy
and paste it as the API Key:
tenancy-ocid/user-ocid/fingerprint

4. Paste the PEM file contents as the Private Key. Copy
the entire file, starting with ——--- BEGIN PUBLIC
KEY----- right up to ----- END PUBLIC KEY----- .

5. Select Always use proxy, irrespective of CORS is
selected as the connection type.

The Connection Type indicates how the actual REST API should be connected to: directly
from the web app’s JavaScript or from the server proxy. You should make this decision based
on the CORS support your REST API has.
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< Note:

When using the fixed credentials authentication method, keep in mind these
limitations:

*  When using the OAuth 2.0 authentication method, which uses token
relay, you're limited by what the browser can send and receive.

* When using a proxy you're limited by the browser as stated above, with
the exception of Oracle Cloud Infrastructure API Signature 1.0. For this
method, the maximum message body size is two gigabytes (because the
proxy needs to cache the entire message to sign it).

*  When using a proxy, the REST call will time out after 234 seconds if no
data has been sent.

What is CORS?

CORS (Cross-origin request sharing) is a mechanism that restricts a web page on one
domain calling APIs hosted on another domain from browser-based JavaScript.

To allow such calls, the server hosting the APIs has to allow the domain of the web
page to call by enabling CORS for the web page domain. The rules for CORS are built
within the browser and are used to secure the user from arbitrary hosted scripts calling
any APIs. See this blog for more details. If the API server has not enabled CORS for
the web page, then calling the API via Fetch or AJAX from the browser results in a
JavaScript error.

Use an Appropriate Connection Type to Handle CORS for REST Services

ORACLE

Web apps can call external REST services directly or through the Visual Builder proxy.
The value you choose for the connection type and your choice of authentication
method when you create or modify a service connection determines which option your
app uses.

Direct calls

In this method, the REST service is called directly from the browser JavaScript using
the browser's Fetch API. This method can have a performance benefit, as the call is
routed directly from the browser to the REST service in question without any
intermediary. However, the external REST service that you call must add your app’s
domain to its CORS allowlist. A direct call can only be made for the following
authentication types:

*  Oracle Cloud Account
» Delegate Authentication
*  OAuth 2.0 (all types)

* None

Calls via proxy

The Visual Builder proxy is a trusted server-side component that calls external REST
services hosted on external domains on behalf of your app. One benefit is that you, or
a system administrator, don't need to configure CORS settings for the external REST
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service. However, you incur the cost of an extra network call, as each request and response
must first go through the Visual Builder proxy.

All authentication types can be used with the Visual Builder proxy. When you use some
authentication types, such as Basic authentication and OCI Signature, authentication is
always routed through the Visual Builder proxy. (Note that the proxy times out if the REST
API doesn't respond within 234 seconds.)

Connection type options

The type of REST service call to make (either direct or through the Visual Builder proxy) is
controlled by the option you choose in the Connection Type drop-down menu (located in the
dialog where you edit or add a server to a service connection) and includes:

* Dynamic, the service supports CORS: Visual Builder decides the best route to connect
to the external REST service assuming that the external REST service has enabled
CORS for the Visual Builder domain. If the authentication supports direct calls (None,
Oracle Cloud Account, Delegate Authentication, OAuth 2.0), the external REST service is
called directly from the app.

» Dynamic, the service does not support CORS: Visual Builder decides the best route to
connect to the external REST service assuming that the external REST service has not
enabled CORS for the Visual Builder domain. All calls are routed through the Visual

Builder proxy.

*  Always use proxy, irrespective of CORS support. REST service calls from your apps

always go through the Visual Builder proxy.

Review this table to understand what happens when you use different combinations of
authentication and connection types:

Application type

Authentication type

Connection type

Result

Any Any Always use Proxy Through Visual Builder
proxy
Visual Builder Design Any Dynamic — Service Through Visual Builder
time environment doesn’t support CORS  proxy
Web app running on Any Dynamic — Service Through Visual Builder
browser doesn't support CORS  proxy
Progressive Web App Any Dynamic — Service Through Visual Builder
doesn’t support CORS  proxy
Any All except basic Dynamic — Service Direct
authentication and OCI  supports CORS
Infrastructure API
Signature 1.0
Any Basic authentication or  Dynamic — Service Through Visual Builder

OCI Infrastructure API
Signature 1.0

supports CORS

proxy

Here's an example of how different choices work when your application calls Sales and
Service (CRM) REST APIs from an Oracle Cloud Applications instance. For this scenario,
let's say your Visual Builder instance is hosted on vb.oracle.com and the crmRestApi is
hosted on fa.oraclecloud.com.

If you chose Dynamic, the service supports CORS and the selected Authentication Type
supports direct calls, the direct call goes like this: vb.oracle.com (browser) -
fa.oraclecloud.com.
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If you chose Dynamic, the service does not support CORS or Always use the
Proxy, the call is routed through the proxy and goes like this: vb.oracle.com
(browser) - vb.oracle.com proxy — fa.oraclecloud.com.

It's recommended that you use the Dynamic options, where Visual Builder decides the
best route based on whether the external service supports CORS or not for this
particular domain. However, you have the flexibility of choosing Always use the
Proxy to route all requests via the proxy.

If you don't want to use the Visual Builder proxy, you must enable CORS in Oracle
Cloud Applications for your particular domain (vb.oracle.com in our example) by
adding the Access-Control-Allow-Origin CORS header for the CORS profile option.
To view the profile option, go to the Setup and Maintenance work area and use the
Manage Applications Core Administrator Profile Values task in the Application
Extensions functional area. See Configure Cross-Origin Resource Sharing in REST
API for Common Features in Oracle Fusion Cloud Applications.

Work with HTTP-based Endpoints

VB Studio uses HTTPS for its applications, and we recommend also using HTTPS for
all service connections to external endpoints.

If you use an HTTP-based URL to create a service connection for development
purposes, it will always be routed via the VB Proxy irrespective of the connection type
and then to the actual HTTP service. This is because visual applications run on
HTTPS and are not allowed to call an HTTP endpoint directly, that is using browser
JavaScript. From the VB Proxy to the HTTP endpoint, the call is routed through HTTP.
You will get a warning in the Server tab (shown below) when you provide an instance
URL that uses HTTP.

Server Identification

Instance URL * @©

http://example.com | A l

A The use of HTTP protocol is recommended for development purposes only. HTTP requests will be sent
via the server side APl which will shape the request from HTTP to HTTPS.

Description Keep it short so you can identify the server easily

Default ServerI

Use of HTTP is discouraged because the credentials that access the HTTP service
are visible over the network. These credentials are not encrypted, as in case of
HTTPS). This makes HTTP services vulnerable.

Allow Anonymous Access to the Service Data

Select the Allow anonymous access to the Service Connection Infrastructure
checkbox in the Edit Server dialog if you want to allow anonymous users access to the
data from services.
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If you allow anonymous access to the service data, you must also allow anonymous users
access to the app. You enable anonymous access to the app in the Security tab of the app’s
Settings editor. See Allow Anonymous Access.

Add an Oracle Cloud Applications Instance to a Visual Application

ORACLE

If you want to populate a visual application's catalog with the REST services from an Oracle
Cloud Applications backend, you need to add the Oracle Cloud Applications instance to the
same environment as your Visual Builder instance.

All visual applications in the project will use the Oracle Cloud Applications instance URL
specified in the environment, but a visual application can be configured to use a different
Oracle Cloud Applications backend by specifying a different instance URL under the
Backends tab in the Navigator's Services page. The project-level backend configuration is
ignored if you or a visual application developer configures a different Oracle Cloud
Applications backend.

You can add only one Oracle Cloud Applications instance to an environment. The Oracle
Cloud Applications instance can reside either in your current identity domain or in another
identity domain. When adding an external Oracle Cloud Applications instance, you'll be asked
for the credentials of an Oracle Cloud Applications user who can access the instance, so be
sure you have that available.

* To add an Oracle Cloud Applications instance from your current identity domain:

In the left navigator, click Environments O,
In the Service Instances tab, click Add.
In the Add Service Instances dialog box, click the Oracle Cloud Applications tab.

Select the Identity Domain option.

g w b P

Select the check box for the Oracle Cloud Applications instance you want to add and
click Add.
You can add only a single Oracle Cloud Applications instance to an environment.

e To add an Oracle Cloud Applications instance from another identity domain, you'll need
the credentials of an Oracle Cloud Applications user who can access the instance.
Identify a user who can access the Oracle Cloud Applications instance and get that
user's credentials, then follow theses steps:

1. In the left navigator, click Environments AN

2. Select an existing environment or create one.
To create an environment, click Create (or Create Environment if the page is
empty). In Environment Name and Description, enter a unique name and
description, and click Create.

3. Inthe Service Instances tab, click Add instance.
4. Inthe Add Service Instances dialog box, click Oracle Cloud Applications.
5. Select the Application Credentials option and follow these steps:

a. In Base URL, enter the base Oracle Cloud Applications URL.

b. In Instance Name, if required, update the instance's display name. The name
will be displayed in the Service Instances tab.

c. In Username and Password, enter the user's credentials.
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d. Click Add.

Create a Backend

If your environment does not include Oracle-provided backends such as Integration
Applications, Oracle Cloud Applications, or Process Automation, you can add these
backends to create an application-level catalog for your visual application. You can

create only one instance of each backend in your visual application.

The high-level steps to add a backend are the same for each backend and involve
providing the URL of the instance that hosts the backend service, authentication
method to access the instance, and so on.

Let's say you want to add the Oracle Cloud Applications backend: You supply the URL
of your Oracle Cloud Applications instance (for example, https://my-oracle-
cloud-app-instance.example.com). This will automatically discover the
interfaceCatalogs endpoint (typically Oracle Cloud Applications Base URL/
helpPortalApi/otherResources/latest/interfaceCatalogs) of your Oracle Cloud
Applications instance and retrieve the list of available services from the most recent
ADF Describe.

To create a backend that connects you to the Integration Applications, Oracle Cloud
Applications, or Process Automation catalog:

1. Click Services in the Navigator.
2. Inthe Services pane, click + sign and select Backend.
3. Inthe Create Backend wizard, select the backend you want to create:

» To register an Oracle Cloud Applications instance as a backend, click Oracle
Cloud Applications Instance.

* To register an Integrations instance as a backend, click Integrations.

» To register an Oracle Process Automation instance as a backend, click Oracle
Process Automation.

4. Enter the instance URL and other information, such as authentication details and
headers, that your visual application requires to successfully connect to the
backend.

5. Click Create.

The newly registered backend shows up in the Backends tab.

It is possible to edit all the server details (instance URL, authentication method,
headers, connection type, and so on) after the backend is registered. You can also
specify more than one server that provides access to the backend by adding additional
servers that host the backend. See Edit a Backend.

To create a service connection to your backend, click + Service Connection. See
Create Service Connections from the Oracle Cloud Applications or Integration
Applications Catalog.
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Add Server Variables for Backends

ORACLE

When creating or editing a backend, you can add server variables to the instance URL on the
Servers tab.

When you enter a valid URI template expression, such as {version}, in an instance URL, a
server variable will be created automatically and displayed in the Server editor's Server
Variables section. You can also create, edit, or reorder a list of variables. A default value
must be set for each server variable.

Let's take a look at how this works, using https://restcountries.com/v3.1/lang/
german as an example:

1. The server instance URL can be represented as https://restcountries.com/
{version}/lang.
Here, there's just one server variable, {version}, which has a default value of v3.1, as
shown in the server of a backend called countryBackend:

Edit Server X

Server Identification Security

Instance URL * @ [ Allow anonymous access to the service connection infrastructure

| https://restcountries.com/{version}/lang |

Description Keep it short so you can identify the server easily o
Authentication
Countries backend

None i

Server Variables Connection Type @

N Do ipti Default &
ame el e Dynamic, the service supports CORS -

version 31

Application Profiles

testConfiguration | prodConfiguration

@ Tocreate a new profile, navigate to Settings > Application Profiles
Headers

Custom Headers

Cancel

2. The endpointis /{language}.
We define the service connection on the countryBackend by defining the endpoint and
adding /{language} to the URL path.
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Create Service Connection x

Method *  URL " @ Action Hint *

GET  ~ /llanguage} GetMany ¥

Overview  Server  Operation  Request Response  Test

General

Service Name *

countryService

Title *

CountryService

0 server-only connection

Transforms @ se

Source

In this example, 1anguage is a path parameter, because it's a part of the endpoint
path. It can't be a server variable, in this example, because it's outside the
instance URL. Its default value is german and its type is string.

Create Service Connection X

Method ©  URL " Action Hint *

GET - [flanguage} GetMany

Path Parameters
Name Default Value Type Required

language german Sting - B

Dynamic Query Parameters

+ Add Dynamic Query Parameter

Static Query Parameters

+ Static Query Parameter

Cancel Creile

The full URL becomes https://restcountries.com/{version}/lang/
{language}.

After substituting (v3.1 for the server variable {version} and german for the
language path parameter), this represents the instance URL we started with,
https://restcountries.com/v3.1/lang/german.

Here's how you can add or change a variable (or multiple variables) in a server URL:

1.

2.

Open the Servers tab of the backend.

Click Edit # to the right of the server instance to which you want to add a new
server variable (or modify an existing one) to the instance URL.

The Edit Server dialog is displayed.
In the Instance URL field, add a variable where one is needed.

For example, you may want to replace a version number in the URL, such as "1.2"
with the variable {version}. After you do this, you'll see the variable you added to
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the URL displayed in Server Variables, below the instance URL's Description field. The
variable you added is shown in the Name field.

Enter a description in the Description field and set the default value in the Default field.
Click Done if you are finished or click + Add Value to add another value. To create a list
with multiple values, click Menu = and select Create Value List. Then, after adding
values, use the @ or © controls to set the default value or reorder the list of values. The

default value will be the one at the top of the list. You can use Delete T to discard
values you don't need.

Add another variable in the URL, if needed.

Note that you must set a value for each variable you define. If you don't, you'll see a
message indicating that a value is required. Enter the default value and click Done.

Click Save.

Create a Custom Backend

ORACLE

You can create your own backend to map to a custom server other than the built-in
Integration Applications, Process Automation, and Oracle Cloud Application backends.

A custom backend lets you access a service when you know its URL. You can create a
custom backend with a free-form URL, or create a custom ADF backend when you know
the Describe URL that points to an ADF Describe service.

To create a custom backend:

1.
2.
3.

Click Services in the Navigator.

In the Services pane, click + sign and select Backend.

In the Create Backend wizard, select the type of backend you want to create:
* To create a backend with a free-form URL, click Custom.

* To create a backend with the Describe URL of an ADF service, click Custom ADF
Describe. Use this option only when your custom ADF Describe endpoint does not
have any child backends.

Enter a name and description for the custom backend. Your description will be the
backend's display name in your application.
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Create Backend X

Specify a new 'Custom’ backend

Mame

Description

Custom Headers

+ Add Header

Secure Headers

+ Add Header

‘ € Back ‘ | Cancel ” Mext > ‘

5. Optionally, add static headers:

a. To add a static header that is passed from the browser to the service (for
example, a REST-Framework-Version header), click Add Header under
Custom Headers. Enter a name for the header and its value, then click OK.

Custom headers become available to you from the browser's Developer Tools
console.

b. To add a static header that isn't passed from the browser to the service and is
automatically inserted only at the server, click Add Header under Secure
Headers. Click the Create Secure Header icon, enter a name and value for
the header, then click Save.

Secure headers are useful when you want to apply a credential to a header
and never want it to be available on the browser.

6. Click Next to display the second page in the wizard:
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9.

Create Backend

Server Identification

Instance URL *
| Enter = new URL, or select 2 backend and extand as needsc

Description

Server Variables

URI Template expressions entered in the URL field will be listed here.

Application Profiles

G) To create a new profile, navigate to Settings > Application Profiles
Headers

Custom Headers

+ Add Header

Secure Headers

+ Add Header

| ¢ Back |
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[J Allow anonymous access to the service connection infrastructure

Authentication

Connection Type @

| Dynamic, the service supports CORS -

e

Enter the instance URL and other information that your visual app requires to connect to

the custom backend.

" Note:

connection is used.

If you're using an IP address instead of a proper DNS-based URL in a
production environment, you're probably using self-signed certificates. Be
aware that certificates based on IP addresses are less secure and more difficult
to maintain than DNS-based URLs. To avoid potential security issues, self-
signed certificates should never be used in production environments. For this
reason, an audit warning is displayed whenever an IP address-based service

If you need more information about the options in the Authentication drop-down, see Set
the Backend's Authentication Method and Connection Type.

To add server variables, see Add Server Variables for Backends

10. Click Create.

A new custom backend displays in the Backends tab on the Services pane. Click the newly
created custom backend to view and edit its details. See Edit a Backend.

Now that your custom backend is registered, you can click + Service Connection to create a
service connection to your backend, either by providing a service specification document or
by pointing to the URL of a service endpoint. See Create a Service Connection from a
Service Specification or Create a Service Connection from an Endpoint.
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Create a Child Backend

You can create child backends to extend the functionality provided by custom
backends that have been registered in your extension, or by the Oracle Cloud
Applications backend.

A child backend inherits the parent backend's definition, which you can override as
required. Its server URL is derived from the top-level backend, with vb-catalog://
backends/ as the base URL. For example, the Sales and Service backend, which is
a child of the Oracle Cloud Applications backend, has the server URL vb-
catalog://backends/fa/crmRestApi/resources, where fa represents the
parent backend.

Child backends can be created only for custom backends, or for Oracle Cloud
Applications.

Create a Child Backend for a Top-Level Custom Backend

ORACLE

To create a child backend for a custom backend:

1. Open the Backends tab from the Services tab in the Navigator.

2. Click the + sign next to the intended parent backend:

Services -+

Service Connections  Backends

Integration Applications

Oracle Cloud Applications i
= Enterprize Resource Planning a

= Human Capital Management

= Sales and Service

Process Applications

=3
=
= Demo Backend @
=
=

My ADF Describe 2l

3. Select Custom ADF Describe to create a backend with an ADF Describe URL.

For a backend that doesn't have a Describe URL, select Custom.

4. Enter a name and description for the child backend. Optionally, click + Add

Header to add custom static headers. To add a static header that won't be
available in the browser and will only be inserted at the server, click + Add Header
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under Secure Headers. Secure headers are useful to apply a credential to a header
without it being available in the browser.

5. Click Next.

6. Enter the instance URL for the child backend, beginning with the slash (/) that follows the
grayed out portion of the inherited parent URL.
You can click the Info icon to see the complete URL that the backend resolves to.

7. Enter other settings, as needed.
8. Click Create.

Create a Child Backend for the Oracle Cloud Applications Backend

The process for creating a child backend based on the Oracle Cloud Applications backend is
slightly different, as the parent and the child backends are in different extensions.

To create a child backend for the Oracle Cloud Applications backend:

1. Open the Backends tab from the Services tab in the Navigator.

2. Click the + sign for the top-level Oracle Cloud Applications backend:

Services -+

Service Connections  Backends

Integration Applications

=
=
* B Oracle Cloud Applications @

Enterprise Resource Planning a

Human Capital Management

a0 00 00

Sales and Service

= Process Applications

= Demo Backend -
=

=

My ADF Describe 2l

3. Select Custom ADF Describe to create a backend with an ADF Describe URL. For a
backend that doesn't have a Describe URL, select Custom.

4. Enter a name and description for the child backend. Optionally, to add custom static
headers, click + Add Header. To add a static header that won't be available in the
browser and will only be inserted at the server, click + Add Header under Secure
Headers. Secure headers are useful when you want to apply a credential to a header
without it being available in the browser.

5. Click Next.
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6. For Instance URL, enter the rest of the path for your new backend after the slash
(/) that follows the grayed out portion of the parent.
Click the Info icon to see the complete URL that the backend resolves to.

7. Enter other settings, as needed.

8. Click Create.

Edit a Backend

You can edit any backend that you've added, and for the backends that were
automatically added to your visual application upon its creation, you can override their
configurations set at the environment level for your Visual Builder instance.

When you override a provided backend's configuration, you are essentially adding a
backend with the same ID from the environment catalog to the application catalog and
customizing some detail (for example, the authentication method specified for a
backend server) just for that particular application.

To edit and customize a backend service:

1. Open the Backends tab from the Services tab in the Navigator.

2. Select the backend you want to modify, then click the Servers tab.

Tip:

Click the View Information icon (@) to view backend details, such as
server and authentication inherited from the environment-level settings
for your Visual Builder instance.

3. To edit an Oracle cloud services backend, you'll need to click Override Backend
to modify the settings specified at the environment level:

E\CS x

Overview Servers Headers Source [ Override Backend

List of Servers

Integration Server @
hitps://server.example.devcom:443

s | TR T

4. Edit the backend service's details as required:

e Use the Overview tab to change the description, if desired, or to change the
transforms attached to the backend (see Add Transforms for more
information).

* Use the Servers tab to add a new server that hosts the backend service, or
modify an existing server. In both cases, a dialog appears where you can
identify the server, specify an application profile that will use the server, add
headers, and configure security options. These options are the same as those
you configure when you define a service connection.
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* Use the Headers tab to add static headers.

Under Custom Headers, you can add headers that are passed from the browser to
the service (for example, a REST-Framework-Version header). Under Secure
Headers, you can add headers that are inserted only at the server end (for example,
a credential that you never want to be available on the browser).

* Use the Source tab to view the contents of the services/catalog.json at the
application level, and to edit the file if needed.
You can also access this file under services in the Navigator's Source View tab.

Add Transforms

ORACLE

Transforms are JavaScript functions that transform the format of data and parameters for
REST requests and the format of data from REST responses. Request transforms are
typically for sorting, filtering, and so on, while response transforms are typically for formatting
data and retrieving paging metadata.

Transforms perform these actions:
e Filtering, to specify the data to be returned and displayed.
e Sorting, to sort items returned from a collection resource.

e Pagination, to limit the number of records that are displayed on a page.
A transform can be a:

* Require.js module, such as vb/BusinessObjectTransforms (default transform for an
Oracle Cloud Applications backend)

* File path that's relative to the service connection, such as . /transforms.js

e URL,suchashttps://cdn.oracle.com/static/vb/
businessobjecttransforms

The Oracle Cloud Applications backend has built-in business object REST API transforms
(vb/BusinessObjectTransforms) that are applied by default. When you create a related
service connection using the Select from Catalog option of the Create a Service Connection
wizard, the service connection and its endpoints inherit the backend's built-in transforms.
Similarly, ADF Describe backends have pre-defined transforms that are applied by default.

Transforms can be applied at the service level or the instance level:

* Service Level Transforms: Applied to a backend, child backend, service connection, or
endpoint.

* Instance Level Transforms: Applied to a Service Data Provider (SDP) or a Call REST
action as individual functions.

For the sake of consolidation and simplification, it's best to use only service level transforms,
with one exception. Visual Builder business objects are pre-configured with out-of-the-box
transforms (vb/BusinessObjectTransforms) and can’t be changed. If you need to change a
transform for a business object, you can use instance level transforms.

You can find more details about adding transforms to an SDP or a Call REST action here:
e SDP Request Transformation Functions

e SDP Response Transformation Functions

¢ Call REST Action
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Service Level Transforms

ORACLE

Service level transforms are typically applied to a backend so that they can be
inherited by the backend's service connections and by the service connection's
endpoints. However, if you need to differentiate between the REST resources or
between the endpoints (GET vs POST) of a system, for the service connection or its
endpoints, you can choose a different . 5 s transforms file or create a new one.

Within the hierarchy of service level transforms, an endpoint is first checked for a
transform file, then the service connection, then the child backend (if there is one), and
lastly, the backend. The first transform file that is found is used; any at the upper levels
are ignored.

To see a backend, service connection, or endpoint's provided transform functions,
navigate to its Overview tab, then click the Go to File link in the Transforms section.
To create new transform functions, click the Source drop-down list and select Create.

Backend
Services + | B StarWarsAPlBackend x @ swapiDev x
&  Service Connections [Backends Overview | Servers  Headers  Seurce
Q Filter —_—
8 |—‘ General Service Connections + Service Connection v
Name
StarWarsAPI_Backend Load related service connections
Backend Type
‘‘‘‘‘ p | Custom Applications
B Ster Wars APl Backend ** "}
[ star Wars APl Backend
Transforms @ Sseeexomples
Source
‘ ftransformStarWarsGeneral js -
Service Connection Service Connection Endpoint
Services + | @ swepDev x Services + | @ suspiDev x

Service Connectons | Backends Overview] Servers  Endpoints  Headers  Source Bmm Overview  Servers | Endpotnts | Heacers  Source

& swapiDey =2*=! > Service Name @ swapiDey +=**"! > General

Method
Title © ‘ GET - ‘
[ Swapi D=y | Action Hint
Version [ et Many -]
‘ 100 ‘ .

Endpoint ID
Description ‘ getApiPlanets ‘
\ \ Summary

O Server-only connection

Transforms @ Seeexamples

Description

Source ( |

‘ JransformStarWarsGeneral js -

Transforms @ seeewmpies
Transioms

Source ¥ Revert fo inherited

‘ JtransformStarWarsPlanets js -

Example of Creating Service Level Transforms

These steps show how to create a backend for service connections and how to create
the file with the template transform functions for your new backend and its service
connection endpoints:

1. Open the Services panel, select the Backends tab, click the Add (+) icon and
select Backend:
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Services -

Service Connections | Backends )

& | Q Filter

Service Connection

Backend
8 3 ICS
¥ B3 Oracle Cloud Applications 1
= Process Applications
= Petstore 4

2. Inthe Create Backend window, select Custom to create a custom backend.
3. Provide a name for your custom backend, and optionally, enter its description.

4. Enter the instance URL and any other required details. Later, when creating a service
connection for the backend, this URL is used as the base for defining the endpoint. Click
Create to create the backend.
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Create Backend X
Server ldentification Security
Instance URL * @ [ Allow snonymous access to the service connaction infrastructurs

I https://swapi dev/api ]

Description Keep it short so you can identify the server easily Authentication

[ None -

Server Variables Connection Type @

URI Template expressions entered in the URL field will be listed here.
| i S s N COWES, -

Application Profiles

Search profile ‘

() To create a new profile, navigate to Settings > Application Profiles

Headers

Custom Headers

+ Add Header

Secure Headers

~+ Add Header

[ < Back | [ cancel ‘

5.  You can now create the file with the template transform functions for your new
backend. On the Overview tab, in the Transforms section, click the Source field's
down-arrow and select Create:

Services + B StarWarsBackend x

Service Connections Eackendsl Overview | Servers Headers  Source

Filtel
|O\ e ‘ General + Service Connection
8

B ics Name Load related service connections
» B Oracle Cloud Applications ar
= =4
= Process Applications o Backend Type
B petstore R stom Applicat
=
= StarWarsBackend +
_ Transforms @ see examples
Source
[ .
8
o

None

6. Provide the file name for the transforms file:
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Create Transforms X

File name ~

| transformStarWarsGeneral |

Base transform (%)

| StransformStarWarsGeneral js 5o |

Owverride functions (7)

body

| Cancel |m

For the Base transform dropdown, select the file to supply the base code for all of your
transform functions. For ADF REST APIs, this file is always chosen for you.

In the Override functions select the function(s) you want to add to the transforms file
and click OK. Functions that you don't select won't be added to the transforms file.

To open the transforms file, click Go to File under the Source field:

= StarWarsBackend x

Overview Servers Headers Source

General + Service Connection ~
Name Load related service connections
Backend Type

Transforms @ ce- examples

Source

| JStransformStarWarsGeneral. js i |

Go to File

Description

| StarWarsBackend |
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10. Override the relevant transform functions as required. The provided built-in
transform functions are: sort, filter, paginate, select, query (commonly used with
GET collection endpoints), body (commonly used with POST and PATCH
endpoints), and fetchByKeys.

The transformsContext input parameter is a context object that is passed to
every transform function by the associated SDP, so that you can retrieve and store
contextual information for the current REST call. SDP variables have a
transformsContext property that is passed to the transform functions. For more
about an SDP's transformsContext property, see Oracle Visual Builder Page
Model Reference - transformsContext SDP Property.

35 TransfarmStarWarsGeneralj %

235 class Response {

236 /5

237 * [@typedef {Object} PaginateResponse

238 * @property {number} totalSize optional what the totalSize of the result is (the total count of the records in
239 * the service endpoint).

240 * @property {boolean} hasMore usually required, the paginate response transform function is relied upon to
241 * inform the ServiceDataProvider when to stop requesting to fetch more data. Indicates whether there are more
242 * records to fetch

243 * @property {String} pagingState optional. This can be used to store any paging state specific to the paging
244 * capability supported by the endpoint. This property can be used in the response paginate transform function
245 * to set an additional paging state. This will then be passed as is to the request paginate transform function
246 * for the next fetch call.

247 e

248

248 /2%

258 * paginate is called with the response so this function can process it and return an object with

251 * properties set.

252 * @param {object} result

253 * @param {TransformsContext} transformscontext

254 * @return {PaginateResponse}

255 *f

256 /*paginate(result, transformscontext) {

257

258 const tr = {};

259

260 if (result && result.body) {

261 const cb = result.body;

262 if (cb.totalCount) {

263 tr.totalSize = cb.totalCount;

264

265 if (cb.totalCount >= @) {

266 tr.hasMore = !!cb.hasMore;

267 } else {

268 tr.hasMore = false;

269 1

270 1

271 return tr;

272 1/

273

274 s

275 * body is called last, after all the other response transforms have been called. It is a hook for authors
276 * to transform the response body or build an entirely new one.

277 * @param {object} result

278 * @param {TransformsContext} transformscontext

279 * @return {object}

s i transform function for

281 body(result) { 7 ) body of response

282 // TODO: Replace example code

283 let tr = {};

284 if (result.body) {

285 tr = result.body;

286 }

287

288 /f as a example store some random aggregation data

289 tr.aggregation = { example: 4 };

200

291 return tr;

292 1

203 i

Here's an example for the body (result) transform function, which adds text to all
of the mass and height fields:

body (result) {
let tr = {};
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if (result.body) ({
tr = result.body.results;
for (let i = 0; 1 < tr.length; i++) {
tr[i].mass = tr[i].mass + " kilos (kg)";
tr[i].height = tr[i].height + " cm";
}
}

// return tr;

The created transforms file is inherited by its related service connections, which are
created by using the + Service Connection button on the Overview tab. To view the
related service connections, click the Load related service connections link:

B starWarsBackend %

Overview Servers Headers Source

General + Service Connection
MName Load related service connections
Backend Type

Transforms @ se- examples

Source

‘ JStransformStarWarsGeneral js - |

Go to File

Description

‘ StarWarsBackend |

For details about creating a service connection from an endpoint, including how to get an
example of the body of the response, see Create a Service Connection from an Endpoint.

11. To add a related service connection for your backend, click the + Service Connection
button:
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B StarWarsBackend x

Overview Servers Headers

General

Name

Backend Type

Transforms @ See examples

Source

+ Service Connection

Load related service connections

‘ JStransformStarWarsGeneralc js

Go to File

Description

‘ StarWarsBackend

12. Complete the URL for the service connection endpoint and provide the required
details.

13. To create a transform file for the endpoint, click the Source field’s down-arrow and
select Create:

ORACLE"
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Create Service Connection X
Method = URL *~ () Action Hint
| GET = || C g ends,/StarWarsBackend/people || Gt |
Overview Server Operation Request Response Test

General

@ This service is based on the StarWarsBackend backend.

Service Mame ©

| star\Wars-People |

Title ~

| Star Wars People |

Version ~

| 1.0.0 |

Description

[ Server-only connection

Transforms @ sezexamples

I Source | Inherited from StarWarsBackend backend
| ftransform5tarWarsGeneralc js - |

=

14. To open the transforms file, click Go to File under the Source field.

Examples for Endpoints that Are Not from Oracle Cloud Applications

Here are examples of request and response transform functions for endpoints that aren't from
Oracle Cloud Applications:

Request

A request transform function is called right before a request is made to the server/endpoint. It
provides a chance for page authors to transform the options (filter, paginate, sort, and so on)
and build the final request configuration. Here are some samples of how to write filter,
paginate, and sort transform functions:

filter
/x%

* Filter Transform Function Implementation
* @param configuration
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* @param options the JSON payload that defines the filterCriterion
* @param context an object to store/retrieve any contextual
information for the

* current request lifecycle

* @returns {object} configuration object. the url looks like ?
filter=foo eq 'bar'

*/

PageModule.prototype.filter = function (configuration, options,
context) {

const ¢ = configuration;

const filterCriterion = options;

function jetFilterOpToScim(fop) {
switch (fop) {

case 'Seq':
return 'eq';

case 'S$ne':
return 'ne';

case '$co':
return 'co';

default:
console.warn('unable to interpret the op ' + fop);
return null;

function isEmpty(val) {
return (val === undefined || val === null || val === "");

if (typeof filterCriterion === 'object' &&
Object.keys(filterCriterion) .length > 0) {
if (filterCriterion.op && filterCriterion.attribute &&
!isEmpty(filterCriterion.value)) {

const atomicExpr = {};
atomicExpr.op = jetFilterOpToScim(filterCriterion.op);
atomicExpr.attribute = filterCriterion.attribute;
atomicExpr.value = filterCriterion.value;

if (atomicExpr.op && atomicExpr.attribute) {
c.url = URI(c.url).addQuery ({
filter: “S${atomicExpr.attribute} S${atomicExpr.op} $
{atomicExpr.value} ,
}) .toString () ;

return c;

}i
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paginate

// paginate Transform Function
// Transform function appends limit and offset parameters to the URL
PageModule.prototype.paginate = function (configuration, options,
context) {

const ¢ = configuration;

let newUrl = c.url;

newUrl = “${newUrl}&limit=${options.size}soffset=5{options.offset}";
c.url = newUrl;
return c;

i

sort

/**

* Sort Transform Function Implementation

* @param configuration

* (@param options the JSON payload that defines the sortCriteria

* @param context an object to store/retrieve any contextual information
for the

* current request lifecycle.

* @returns {object} configuration object. the url looks like ?
orderBy=foo:asc

*/
PageModule.prototype.sort = function (configuration, options, context) {

const ¢ = configuration;

if (options && Array.isArray(options) && options.length > 0) {
const firstItem = options[0];
if (firstItem.name) {
const dir = firstItem.direction === 'descending' ? 'desc' : 'asc'
let newUrl = c.url;
newUrl = “${newUrl}sorderBy=${firstItem.attribute}:${dir}";
c.url = newUrl;

}

return c;

}i

Response
A response transform function is called right after a request returns successfully. Here is a
sample of how to write a paginate transform function:

// paginate() Response Transform Function
PageModule.prototype.paginateResponse = function (result, context) {
const ps = {}; const tr = {};

if (result.body) {
const rb = result.body;
if (rb.totalCount) {
tr.totalSize = rb.totalCount;
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}
if (rb.totalCount > 0) {
tr.hasMore = !!rb.hasMore;
} else {
tr.hasMore = false;
}
}
return tr;

}i

Manage Service Connections

To access external REST APIs in your visual application, you create connections to
the services that provide access to these API endpoints.

What Are Service Connections?

ORACLE

To work with an external service's REST API, VB Studio needs basic information about
that service. A service connection provides this information by describing the
connection to the service, including connection details, properties, and the REST
endpoints provided by the service that you want to use in your application.

You can create a service connection in the following ways:

» By selecting a service from a catalog of preconfigured Oracle SaaS/PaaS REST
services

e By providing a Swagger or ADF-Describe specification that describes the
external service

e By providing the location of a REST endpoint for the external service

A VB Studio catalog of predefined services includes backends, such as Oracle Cloud
Applications and Integration Applications. These backends expose REST APIs that
your visual application can consume right out of the box. You can also create custom
backends to access services that aren't listed in this catalog, either by providing the
service specification or by providing the URL of a REST endpoint of the service.

Use the Services tab in the Navigator to add new service connections and manage
your existing ones. You can also manage your application’s catalog of backends here:
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[ Services —_
& service Connections Backends
Q Eilter
@ LE
i
[
o
oo
[

’ \CZ

You don't have any service
connections defined yet.

Tell me mare

+ Service Connection

Service Connections: Static Versus Dynamic

Service connections in VB Studio are defined by the service's OpenAPI metadata, which
describes the available endpoints and details required to connect to the service. How you
want your connection to retrieve this service metadata—either statically or dynamically—is
entirely up to you. Both options have their advantages and disadvantages.

Let's say a service's OpenAPI definition is located at https://service.com/
openapidef. You can set up your service connection to retrieve this definition in one of two
ways:

*  Copy the service definition from https://service.com/openapidef at the time of
development and save it to the visual application's sources. That is, statically retrieve the
service metadata saved to the application when the service connection was first created
—a static service connection.
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Always get the service definition from https://service.com/openapidef.
That is, dynamically retrieve the service metadata from the source URL each time
you open the application—a dynamic service connection. The service definition in
this case is only a "reference", a pointer to the OpenAPI document located outside
VB Studio.

In the service connection wizard, you can use the Metadata Retrieval Option to
specify how you want to retrieve service metadata:

Create Service Connection X

hcmRest2 » Metadata Retrieval Option
(6]

Automatically include list of values (LOV
Dynamically retrieve metadats] o 2 el

rest/rv-074cdd09-39be-4639-9a3d Dy

Cop

sence Plans List of Values) Copy full OpenAP to the appi

nsLOV (Absence Type Reasons List of Values)

Here's what each option provides:

Choose Dynamically retrieve metadata if your service definition changes
frequently and you want to include these updates, especially during development,
when things are rapidly evolving. In other words, by creating a dynamic service
connection, you guarantee that a new field added to the service definition will be
available to your application, because the service metadata is fetched every time
the application is opened. This picks up all changes made to endpoints, including
the new field. The metadata will always be up to date.

# Note:

You can dynamically retrieve metadata only for service connections that
provide a service specification or those derived from a catalog,
specifically the Oracle Cloud Applications backend.

For better runtime performance, consider the Copy full OpenAPI to your
application to your application option. Dynamic service connections pull entire
resources, not just individual endpoints, which can make the openapi3.json
metadata file unwieldy. If you check the Automatically include list of values
(LOV) check box as well, the size of the file increases even more. Coupled with
factors such as complexity of the schema and network latency, dynamically
retrieving metadata may take a while to retrieve and process. Using the Copy full
OpenAPI option and selecting just the endpoints you need for your application can
improve performance, as your endpoint definitions are stored locally in the
application for faster retrieval.

While you might consider creating a dynamic service connection for development,
then converting the connection to a static one when your application is ready for
production, there’s a better option: Copy minimal OpenAPI to the application.
This option provides the best of both worlds when you create a service connection
that points to an ADF Describe.
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The Copy minimal OpenAPI to the application option is available only for services that are
based on ADF Describe (like Oracle Cloud Applications' ADF BC-based REST APIs) and
have a minimal describe endpoint to get limited metadata. This option stores service
metadata for the endpoints you select in your extension's sources, much like a static service
connection, but it only copies the minimal describe for those endpoints. It also dynamically
retrieves the parameter or request/response schema similar to a dynamic service connection.
But it does this only when required (say, when a user tries to bind a table with an endpoint's
response), not every time the extension is opened. Because only the minimal OpenAPI is
copied to your application only for the endpoints you select, the size of the metadata file is
reduced. And because the schema object is still referenced, the latest service definition is
dynamically retrieved whenever required. For optimal performance, this is the recommended
option for ADF Describe-based services.

Here's a quick breakdown of the advantages and disadvantages of each metadata retrieval
option:

Service Connection Option Advantage Disadvantage

Copy full OpenAPIl to your Better performance as service Application is out of sync from the

application (Static) metadata is retrieved locally from  latest service definition and might
the application's sources not have recent customizations.

Also, because full service
metadata (including child objects)
is saved to the application's
sources, runtime performance may
be impacted if this metadata is
very large. Optimizing your
resources can help in reducing the
fetch time of the static OpenAPI.

Dynamically retrieve Provides the most up-to-date Performance may be impacted,
metadata (Dynamic) service definition for your though not always
application
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Service Connection Option

Advantage Disadvantage

Copy minimal OpenAPI to

the application

(recommended) (Static +

Dynamic)

4N
(o]

t

PT T OVOUTMUP" O < —"SO0OD O "< >

oo < T-STOonaononwo o !

Optimal performance as minimal  Performance may be impacted
service metadata is stored and can when schema objects are retrieved
be retrieved faster from the

application's sources; granular

endpoint selection is also possible.

Dynamically referenced schema

objects provide the ability to

retrieve the most up-to-date

request/responses schema.
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Service Connection Option Advantage Disadvantage

WSO TTOYO TTTTPPOcCcO T OO T o0 TQO0X T

No matter which option you choose to create your service connection, you can switch it up
any time you want, as described in Convert a Service Connection (Static to Dynamic or
Dynamic to Static). You can also change things when you edit a service connection to add
endpoints, as described in Add More Endpoints to a Service Connection.

Create a Service Connection

ORACLE

You can create service connections by selecting a service in your catalog, by providing a
specification document for a service, or by providing the location of a service endpoint. After
specifying the service you want to use, you can select which service endpoints you want to
expose.

You can create service connections to REST services that support both the OpenAPI 3.0 and
Swagger 2.0 specifications. If the service description that you use to create the service
connection includes an error, VB Studio displays it.

Your service connection can be derived from an existing backend (either predefined or
custom) or you can register a backend when you create a service connection. To re-use
existing backends, choose from a list of existing backends that is displayed based on what
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you enter in the URL, as shown here:

| o
Default Server vb-cataloz://backends/crmRestip
https: /] woraclecorp.com/crmRestApi/fresources

Default Server vb-cataloz://backends/demc
https://

.oraclecloud.com/fic/api/fintegration,/v1/flows/rest/DEMOBACKEND/1.0/metadata /openapi

Default Server vb-catalog://backends/t

adf

https: //someserver:84 /AdfEmployees/rest/v0/Employees/describe

You'll see this list when you register service connections via a service specification
document or an endpoint URL. For connections to services in a catalog, the backends
list appears only when you choose custom backends registered by specifying a
service specification document.

" Note:

All URLs in backends and service connections should be HTTPS with a valid
certificate.

VB Studio uses trust certificates to connect with external services. You can add
certificates to your environment's Visual Builder instance to allow all applications that

use that environment to communicate with that service (see Manage Trust Certificates
in an Environment Definition ).

Create a Service Connection from a Catalog

ORACLE

A catalog provides a list of services and their endpoints from an Oracle cloud service
backend or a custom backend. Using a catalog to create a service connection saves
you time, as common configuration tasks like authentication, connection type, and
headers are predefined for you.
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Create Service Connection X

Select Source

What is the source of your service connection?

; PR
e (S R R G N
== L7 L VLI i e
Select from Catalog Define by Specification
You can select a service from our catalog of predefined ou can provide a service specification document that
service connections. describes the service.

Define by Endpoint
ou can point us to the URL of an endpoint and define its
parameters declaratively.

| Cancel |

To have a catalog of Oracle cloud services, such as Oracle Cloud Applications, Integration
Applications, or Oracle Cloud Infrastructure Process Automation services, you need to have
an instance of that service provisioned, and you need to have a backend that represents that
service. To have a catalog of custom services, you need to have a custom backend for the
services. For details on how to create a backend for an Oracle service, see Create a
Backend, and for details on how to create a custom backend, see Create a Custom Backend.
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Create Service Connection
i Service Catalog
£ Orade Cloud Applications

Sales and Service Enterprise Resource

CImRestApt Planning and Supply Chain

tsmRastanl

E Integration Applications

Integration Applications

a°:‘| Oracle Process Automation

Oracle Process
Automation

@ Custom

Petstore V3

Patsiore

< Back

" Note:

and it will be visible in the catalog.
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Human Capital
Management

ncmRestAg!

| Cancel |

For App-Driven Orchestration integrations with Visual Builder, use
integrations that have a published REST specification, Active status and a /
metadata endpoint. You can also de-activate, then activate the integration,

To access a service that isn't listed in your catalog, you can create the service
connection by using a service specification (ADF BC REST, OpenAPI/Swagger), or by

specifying an endpoint URL.

If you do not see any services in the catalog, confirm the following:

* You have supplied all the details for a given backend service including base URL,
required headers, authentication, and connection type. If you are connecting to an
Oracle service instance, use the Backends tab in the Services pane to check the

URL and authentication method in the backend service.

* You are authorized to access the service with your credentials. Contact the
service's administrator to confirm that your credentials are authorized.

* The service is currently available. Check the connection status of the service

manually using a tool such as cURL or Postman.
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Create Service Connections from the Oracle Cloud Applications or Integration Applications
Catalog

The Oracle Cloud Applications and Integration Applications catalog provides a list of services
and their endpoints for you to quickly create needed service connections.

To create service connections from one of these catalogs:
1. Click Services in the Navigator.

2. Inthe Services pane, click the + sign and select Service Connection.

3. Click Select from Catalog in the Select Source step of the Create Service Connection
wizard:

Select from Catalog

You can select a service from our catalog of predefined
service connections. E

4. Select the Oracle Cloud Applications or Integration Applications catalog you want to
browse.

5. Enter a Service Name, and select the REST endpoints you want to add from the list of
endpoints available for each resource provided by the service.

* If you want your endpoint definitions to be stored in your visual application's sources,
select Copy full OpenAPI to the application in the Metadata Retrieval Option
drop-down list, then select the endpoints that you require for your application. This
way, you create a static service connection:
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Create Service Connection x
Service Name * Metadata Retrieval Option (%)
Automatically include
‘ RecruitingEvents ‘ ‘ Copy full OpenAPI to the application ‘ v ‘ list of values (LOV) ©)
https://pntiazxqy.fusionapps.ocs.oc-test.com:443 /hcmRestApi/rest/rv:28d343e6-f721-43cf-94c4- Oracle Cloud
e41b39392a25 /en/latest:9 /describe Account

For better performance, select only the endpoints you want to use in your application.

‘ Q Filte Objects/Endpoints Select All 1 of 14 endpoints (3 objects) selected

v /recruitingCEEvents 1 of 1 endpoints selected
m Get Many getall_recruitingCEEvents
» [0 /recruitingCEEvents/{recruitingCEEvents_Id} 0 of 1 endpoints selected
» [0 recruitingCEEvents/eventCategoriesFacet 0 of 2 endpoints (0 of 2 child objects) selected

» [0 recruitingCEEvents/eventFormatsFacet 0 of 2 endpoints (0 of 2 child objects) selected

itinaCERvantc fovantl ict 0 af 2 and

‘ < Back | | Cancel ‘

ntc (0 nf 2 child nhiacte) calactad

Q Tip:

You can select a top-level object to select all endpoints for that
object, or select individual endpoints to improve performance.

* If you want your endpoint definitions to always be dynamically retrieved from
the service metadata, select Dynamically retrieve metadata in the Metadata
Retrieval Option drop-down list, then select the top-level resource that you
require for your application. This option changes the resource selection to
include complete objects instead of individual endpoints:

Create Service Connection bS

Service Name * Metadata Retrieval Option (%)

. O Automatically include
‘ RecruitingEvents ‘ | Dynamically retrieve metadata ‘ v ‘ list of values (LOV) ®

https://pntiazxqy.fusionapps.ocs.oc-test.com:443/hcmRestApi/rest/rv:28d343e6-f721-43cf-94c4- Oracle Cloud
e41b39392a25/en/latest:9 /describe Account

For better performance, select only the objects you want to use in your application.

Q_ Filter Objects/Endpoints Select All 1 object(s) selected

v recruitingCEEvents (Recruiting Events)

4 /

» recruitingCEEvents

» recruitingCEEvents /eventCategoriesFacet
» recruitingCEEvents /eventFormatsFacet

‘ < Back ‘ ‘ Cancel ‘
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< Note:

For ADF Describe-based services, the recommended option for metadata
retrieval is Copy minimal OpenAPI to the application (default). This option is
a happy medium between copying the full OpenAPI endpoint definition to your
application's sources and always retrieving the OpenAPI definition from the
source URL. It copies a minimal OpenAPI definition for the endpoints you select
and dynamically retrieves the request/response schema only when required.

Optional: If you want all list of values (LOV) for the selected objects/endpoints in an
Oracle Cloud Applications catalog to be automatically included in the service metadata,
select Automatically include list of values (LOV). Take note that selecting this option
may increase the size of the openapi3. json file that holds service metadata and
potentially impact performance.

Click Create.

Create Service Connections from the Oracle Cloud Infrastructure Process Automation Catalog

ORACLE

The Oracle Cloud Infrastructure Process Automation (OCI Process Automation) catalog
provides a list of services and their endpoints for you to quickly create needed service
connections.

To create service connections from the OCI Process Automation catalog:

1.
2.
3.

4,
5.

Click Services in the Navigator.
In the Services pane, click the + sign and select Service Connection.

Click Select from Catalog in the Select Source step of the Create Service Connection
wizard:

Select from Catalog

You can select a service from our catalog of predefined
service connections. P

Select the OCI Process Automation catalog.
Enter these details for the OCI Process Automation service:
a. Service Name: Enter a name for the service.

b. Applications: Select the process application with the OCI Process Automation
process you want to use.
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c. Processes: Select the OCI Process Automation process, in the process
application, to which you want to connect.

.
Service Name

Create Service Connection

Oracle Process Automation
Select an application from Oracle Process Automation, then select one of its processes to create a service definition.

| Enter a service name

Applications *

Processes ~

Select a process application -

‘ ¢ Back |

| Cancel | Create

6. Click Create.

Your new OCI Process Automation service is added to the Service Connections tab of
the Services pane. Its details are shown on a tab to the right of the pane, for you to
further configure the connection, if necessary:

Services +

Service Connections  Backends

Q Filter |

D MessageStan

&2 MessageStart x

Overview  Servers  Headers  Source /) Endpoints /) Metadata

General

. This service is based on the opa backend.

Service Name

MessageStart

Metadata Retrieval Option

Dynarnically retrieve metadata

o Start copying full OpenAPl for this service, which may impact performance.
Tedl me more

Transforms @ seeecamples

Seurce

Mone o

Metadata Retrieval @

Method

GET -

URL " @

fepplications/MezssgeStartComplexDO/versions /14

[> Retrieve Metadata

Static Query Parameters

= Static Query Parameter

Static Headers

4 Static Header

ORACLE"

5-48



Chapter 5
Manage Service Connections

You can now use the new service as required in your application.

Create a Service Connection from a Service Specification

You create a connection from a service specification when you know the URL of the
OpenAPIl/Swagger or Oracle ADF Describe file that describes the service. You can also
upload the specification file from your local system.

To create a connection from a service specification:
1. Click Services in the Navigator.
2. Inthe Services pane, click the + sign and select Service Connection.

3. Click Define by Specification in the Select Source step of the Create Service
Connection wizard:

7
|24 "'Ill

Define by Specification

You can provide & service specification document that
describes the service. E

4. Enter a name for the connection in the Service Name field.
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Create Service Connection x

Service Specification

Pick a backend and let us get the details we need. Or you can fill in the fields manually by selecting a service type, then either uploading the specification document or
pointing to its URL

Service Name Security

| Pets ‘ [ Allow anonymous access to the service connection infrastructure

AP Type *

| OpenAPl / Swagger M ‘ Authentication

Service Specification ‘ Mone hd
® Webaddress O Document

URL * ®

| hitps://petstore3.swagger.io/api/v3/openapi.json | - ‘

Connection Type (?)

@ Mo matching backend found | Dynamic, the service supparts CORS -

Metadata Retrieval Option (3)

| Dynamically retrieve metadata A ‘

Server Variables

URI Template expressions entered in the URL field will be listed here.

| { Back | | Cancel H Create Backend > |

The name you specify will be the connection's display name in your application.
5. Select the API Type for the service you want to connect to:

* Select OpenAPI | Swagger if you have an OpenAPI/Swagger specification for
your service.

» Select ADF Describe for any REST API that has an ADF Describe file,
including Oracle Cloud Applications REST API.

» Select ADF Describe (cache-enabled) if you need to create a service
connection to an Oracle Cloud Applications REST API that has a Describe
URL.

6. Select the location of the Service Specification document.

» Ifyou're creating a service connection to an Oracle Cloud Applications REST
API (for example, CRM, FSCM, HCM), select Web address, click the URL
text box and select the appropriate backend to fill in the service description's
URL.

Service Specification
® Webaddress (O Document
URL * @D

Enter a new URL, or select a backend anT extend as needed.

Sales and Service vb-catalog://backends/fcrmRestApi
https:// .com/crmRestApi/resources

Enterprise Resource Planning and Supply Chain vb-catalog://backends/fscmRestApi
https:// .com/fscmRestApi/resources

Human Capital Management vb-catalog://backends/hcmRestApi
https:/; .com/hcmRestApi/resources

Then type in the rest of the Describe URL to the resource using this format:

<backend URL path>/<REST-API-version>/<resource-name>/describe
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For example, for the HCM absences resource, you'd add /11.13.08.05/absences/
describe to the selected HCM URL in the text box, where 11.13.18.05 is the REST
API version.

Service Specification

@® Web address

URL *

l [/1I_13,08,05/6L}sencesjn:lescnbe] (:)

To ensure that the metadata is cached efficiently, specify the actual REST API
version (for example, 11.13.18.05) instead of using “latest” for the version. To figure
out the latest REST API version, consult the product's Oracle Cloud Applications
REST API documentation.

Tip:

To specify multiple resources (for example, both contracts and expenses),
you'll need to use a slightly different URL. Use this format if you're
specifying the contracts and expenses resources:

<backend URL path>/<REST-API-version>/describe?
resources=contracts, expenses

» If you have an external URL representing the service specification (for example, an
OpenAPI3 URL), select Web address and enter the service descriptor's URL in the
URL field.

If you're using an IP address instead of a proper DNS-based URL in a production
environment, you're probably using self-signed certificates. Certificates based on IP
addresses are less secure and more difficult to maintain than DNS-based ones. To
avoid potential security issues, self-signed certificates should never be used in
production environments. An audit warning will be displayed whenever you use an IP
address-based service connection.

» Ifyou have a document that contains the service specification, select Document,
then either drag and drop the file that describes the service from your local system to
the dialog or use the file browser to locate and select it on your system.

" Note:

If the service specification URL does not match an existing backend, you will
need to create a new backend. Instructions for creating a new backend from a
service specification URL are covered in a later step.

7. Select a Metadata Retrieval Option.
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Metadata Retrieval Option @

Dynamically retrieve metadata -

Dynamically retrieve metadata

I

Always retrieve the OpenAPI for the selected resources dynamically when needed (including the endpoints themselves

Copy full OpenAPI to the application
Conv the complete OpenAPI for the selecte

If you entered a web address, you can select Dynamically retrieve metadata to
create a dynamic service connection that always pulls in the most up-to-date
service definition for your application or you can select Copy full OpenAPI to the
application to copy the complete service metadata during development and
statically store it in your visual application's sources.

If your API type is ADF Describe, you may want to select Copy minimal OpenAPI
to the application (recommended) to copy the minimal metadata for the
endpoints you'll select in the next step and dynamically retrieve the request/
response schema, when required.

8. If you did not have a backend to match your service specification URL, add service
connection details as needed, then create a backend:

a. Update the Security and Connection Type settings as needed.
b. Click Create Backend.

c. In Backend URL, use the slider to specify which part of the URL you want to
use for the backend.

Create Service Connection x

Backend Specification

details. You can reuse the backend to

A backend will be cr

Backend URL (D

https://petstore swagger.io/v2

— 0

Backend Name * Security

[ Petsiore |

Backend Description Authentication

‘ ‘ [ord -]

Connection Type (Z

‘ Dynamic, the service supports CORS - |

‘ < Back | ‘ Cancel ‘

d. Add a name and optional description for the backend.

e. Update the Security and Connection Type settings for the backend as
needed.

9. Do one of the following:

» If you have an ADF Describe API type, continue to the next step.
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* If you have an OpenAPIl/Swagger API type, click Create. The procedure is
complete.

10. Click Next and select the resources and endpoints you want to add.

The Select Endpoints pane displays a list of the endpoints and child objects available for
each resource provided by the service.

a. Select a top-level object to select all endpoints for that object or expand the top-level
object node and select individual endpoints to improve performance.

Create Service Connection X

hemNewRest Metadata Retrieval Option ()

ically include list of values
Copy minimal OpenAP| to the application (recommended) @
hitps:// oraclecorp.com/hemRestApifresources  Oracle Cloud Account
Q t Select All
¥ [ absences
» Qv
¥ [ absences
» O /absences
» [ fabsences/{absences_id}

b. Click Create.

After creating a service connection, you can select it in the Navigator to open the connection
in the editor and edit the endpoints associated with the service and other connection details.

You can also test the service connection like this:

1. From the Endpoints tab, select one of the resource's methods to test.

2. Go to the Test tab and, under Response, enter an integer for a query parameter.
3. Click Send Request.
4,

Check the Send Request status. A status of 200 indicates success.

Create a Service Connection from an Endpoint

You can create a connection from an endpoint when you know the base URI of a service and
can provide the necessary parameters for connecting to the service, such as authentication
details and an example of the Response body.

To create a service connection from an endpoint's URL:

1. Click Services in the Navigator.
2. Inthe Services pane, click the + sign and select Service Connection.

3. Click Define by Endpoint in the Select Source step of the Create Service Connection
wizard.
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N” o
\C2

N

Define by Endpoint

You can point us to the URL of an endpoint and define its
parameters '::IE--clari_=|ti*.-'E]1.r.4]_-Ij

4. Select the HTTP method and enter the endpoint URL.

¢ Note:

If you're using an IP address instead of a proper DNS-based URL in a
production environment, you're probably using self-signed certificates.
You need to be aware that certificates based on IP addresses are less
secure and more difficult to maintain than DNS-based ones and, to avoid
potential security issues, self-signed certificates should never be used in
production environments.

An audit warning will be displayed whenever you use an IP address-
based service connection.

If you know the result expected from the endpoint URL, select it in the Action Hint
drop-down list to indicate what the endpoint does. For example, when you select
GET as the Method, select Get One as the Action Hint if the endpoint URL will
retrieve a single record, or Get Many if the endpoint will retrieve multiple records.
If the endpoint URL will create a record, you would select POST as the method
and Create as the Action Hint.

Create Service Connection

Method URL* @ Action Hint *

‘ GET - H httos//resteountries com/v3 1/al| |~ H GetMany v

@ 1o motching backend found

Start by picking a backend and let us get the details we
need.

Or by choosing the HTTP method and giving us the
URL for your endpoint. It can optionally include query
parameters.

To add path parameters include them in curly braces as

shown in the example.
We can help you build apps faster if you select a

basic action type for this endpoint (Get Many, Get
One, Create, Delete, Update or Custom).

‘ ¢ Back ‘ ‘ Cancel ” Create Backend >
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If an existing backend match is found, the URL will fill the field automatically; otherwise,
you will need to create a new backend. See the following step for more details.

When you're done, click Next.

If you did not have a backend to match your service specification URL, click Create
Backend.

a. In Backend URL, use the slider to specify which part of the URL you want to use for
the backend.

Create Service Connection x

Backend Specification

Backend URL (3)

https://restcountries.com/v3.1

S|

Backend Name * Security

| RestCountries |

Backend Description Authentication

‘ | | None -

Connection Type ()
nic, the service supports CORS. -

‘ ¢ Back ‘ | Cancel H Next > |

b. Add a name and optional description for the backend.
c. (Optional) Change the Security and Connection Type settings for the backend.
d. Click Next.

In the Overview tab, add a Service name, and confirm the title and version. Optionally,
enter a description.

If you want the service connection to only be used by the server (for example, from a
Groovy script), select Server Only Connection.

Click the Server tab. If you selected a pre-existing backend in Step 4, all the details here
will be read-only. If you created a new backend, complete the following details:

»  Specify an application profile if you want to use the server that is specified here for a
specific phase of an application’s development.

« Add any static headers (custom and secure) to be used when the service connection
connects to the REST service using this server.

» If your service requires authentication, select an authentication option for logged-in
users.
Authentication is None by default.

» Choose a connection type, set by default to Dynamic, the service supports CORS.

Click the Operation tab to view the Endpoint ID that VB Studio will use to identify the
REST API endpoint you specified at the start of this task.

Click the Request tab to add headers and URL parameters to the request.

Depending on the endpoint, you might want to add custom headers or path or query
parameters that are passed as part of the request.
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Create Service Connection X
Method * URL * @ Action Hint *
| GET || J{version}/all/ H GetMany v
Overview  Server Operation Request Response Test
Parameters Headers

Path Parameters

Name Default Value Type Required

version ‘ ‘ 10.0 ‘ ‘ String - Ha R0

Dynamic Query Parameters

+ Add Dynamic Query Parameter

Static Query Parameters

=+ Static Query Parameter

| < Batk|

=1

11. Click the Response tab and enter the response body for the endpoint.

The Response tab displays the media type's OpenAPI3 metadata artifacts that
can be represented: the example and the schema. You paste in an example of the
body of the response into the text area and then click the Save Example button to
commit your input or click the Reset button to clear it and start over. These buttons
will stay disabled until you add or edit the example text.

Create Service Connection X
Method * WRL* @ Action Hint *
‘ GET H J{version}/all/ H GetMany + ‘
Overview  Server  Operation  Request  Response  Test

* Media Type | application/json |~ ‘

[

"name’ {
“common’: “Grenada",
“official": "Grenada”

“nativeName: {
eng(

“official"”: "Grenada”,
“common: "Grenada™

“independent™ true,
“status": "officially-sssigned”.
"unMermber™ true,

“name"”; "Eastern Caribbean dallar”,

| ¢ Back |

e
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After you click the Save Example button, your new example content is saved, the
schema is generated, and the Type Structure panel displays.

Create Service Connection x

Method ©=  URL = (@ Action Hint ~

cer - ' [ =

Overview  Server  Operation  Request  Response  Test

* Media Type | spplication/json |~

Type Structure Example

~ [] Response
[ aitspeliings
# area

[J borders

[7 capital

‘ < Back ‘ ‘ Cancel ‘

If you don't have an example to add, you can use the Test tab to send a request to the
service, then save and use the response that is returned as your example (or edit it as
needed) in the tab's text area.

# Note:

The panels you see in the Response tab are determined by the presence or
absence of the example and the schema:

* If neither the schema nor the example exist, such as when you're creating a
new service by using the Define by Endpoint flow in the wizard, the tab
displays just the Example text area.

e If you arrive at a tab for an existing service whose endpoint already has the
schema and example defined, the Type Structure panel and the Example
text area are both displayed.

* You may also encounter cases where existing endpoints have a schema
defined, but there is no example. In most of these cases, it's either
undesirable or potentially detrimental to include the Example text field on
the page, so a placeholder panel with a boilerplate message that says there
is no example is displayed instead.

12. Click the Test tab to test your request (based on the settings in the other tabs) and view
the response from the endpoint.

Click Send Request to view the Response body and headers and confirm that the data
you receive is what you're expecting.
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Create Service Connection x
Method * URL * @ Action Hint
GET - ‘ ‘ J{version}/all/ H GetMany v
Overview Servel Operation Request Response Test
Application Profile | Base configuration -
> Request
URL Preview | https://restcountries.com/10.0/all/ | | ‘

Send Request Status: 200

v~ Response

Body Headers

R Save as Example Response
‘name

"common': "Grenada",
“official’: "Grenada”,
“nativeName™ {
"eng"{
“official’s "Grenada”,
"common": "Grenada”

| < Back | | cancel \

You can experiment with different request parameters until you achieve the
response you want. If your response returns an error, check the details of your
connection, for example, ensure that you're using the correct credentials or that
the service uses a valid SSL certificate.

13. Click Create when you are satisfied with the parameters of your request and the
response.

Q Tip:

After you add an endpoint from the service, you can add more endpoints
from the same service by clicking + Endpoints in the Endpoints tab of the
connection. For example, defining a Get Many endpoint is enough if you only
want to view records, but you'll need to create more endpoints to create, edit,
or delete records.

Edit a Service Connection

After you create a service connection, you can edit it to add and remove endpoints,
modify requests, add functions for filtering and sorting responses, and more.

For each of your service connections, you can use the following tabs in the connection
editor to view and edit the connection’s details. What you see depends on whether
your service connection is static or dynamic:
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Tab Description

Overview Displays the title and version of the REST API that you create a service connection to.
You can edit the title of the service as it appears in your visual application editors.

You can also use this tab to add transform functions to the service connection, which
would override any corresponding transforms applied to its backend.

Server If a service connection was created with an association to a backend, the backend is
displayed. Server details can be updated from the backend. See Edit a Backend.

¢ Note:

Starting with release 23.10, all service connections used
in extensions must be associated with a backend. If you
have older service connections that you still want to use,
create a new backend, then migrate your existing service
connections to it.

You can select the authentication method you want to use when connecting to the
service. See Set the Backend's Authentication Method and Connection Type.

Headers Displays the headers written in the REST call to the service. You can add and edit
headers in the tab.

Source Displays the OpenAPI description of the service’'s REST API. The file contains the
details about the connection settings, response and request definitions, and other
parameters that are used in your applications. You can edit the entries in the Source
tab.

Endpoints *  For static service connections, displays a list of the service endpoints that you
selected when you created the connection.
Each endpoint in the list has an options menu where you can choose to edit,
duplicate, or delete the endpoint. To add another endpoint from the service, click +
Endpoint.

You can add transform functions to an endpoint, which would override any
corresponding transforms applied to its service connection and backend, by
editing it and using its Overview tab.

See Understand Data Access Through REST for more on the options and
parameters that you can use to configure service connections.

»  For dynamic service connections, the tab provides a read-only view of all
endpoints in the service's OpenAP| metadata, as retrieved from the source URL.
You can click Edit Object Selection to add more objects. You can also select or
deselect the option to automatically include all related list of values for the selected
objects.

Metadata For a dynamic service connection, displays a read-only view of service metadata that
is contained in the OpenAPI3 document, which was dynamically retrieved from the
source URL.
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Add a Server to a Service Connection

After you create a service connection, you can add more servers that host the same
REST service to the service connection. Used in conjunction with application profiles,
this can simplify the development, testing, and publication of apps that consume the
REST service.

# Note:

For service connections created after the 23.10 release, servers must be
added from the backend associated with the service connection. For more
information, see Edit a Backend.

For example, you might add a development server that hosts an instance of the REST
service where non-customer data is used, and an authentication method like basic
authentication is acceptable. This development server can be used to develop your
application, but once you publish it to production, your apps need to connect to the
REST service using a production server with more stringent authentication
requirements and access to customer data.

To add a server to a service connection:

1. Open the Servers tab of the service connection where you want to add the server:

{& petstore x

Overview Servers Endpoints Headers Source

List of Servers
Pet Store V2 Z o
https://petstore swagger.io/vZ

2. Click the + Server button to open the New Server dialog. Alternatively, click the
Copy icon to make a copy of an existing server and modify some of its entries.

In both cases, a dialog appears where you can identify the server, specify an
application profile that will use the server, add headers, and configure security
options. These options are the same as those you configure when you initially
created the service connection.

3. Once you complete the definition of the server options, click Save or Copy
depending on the option you chose to add the server.

The first server in the List of Servers is the default server. It will be associated with all
application profiles unless you configure the other servers in the list to use another
application profile.

Edit Service Endpoints for a Static Service Connection

After you create a service connection and select the service endpoints, you can edit
the endpoint settings, request parameters, and the response for each endpoint in the
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Endpoints tab. Endpoints can be edited only for static service connections (identified by the

& icon that appears in front of the service name).

If you edit an endpoint after you have created a type from it, you will need to manually edit
the type to use any of the changes to the endpoint. A type created from an endpoint is not
updated automatically when the endpoint is modified.

To edit a service endpoint:

1. Open the Endpoints tab of a service connection.

G hemRest x Gy RecruitingEvents  x

Overview Servers Endpoints Headers Source

‘Q Filter Endpoints ! | ‘g‘

v recruitingCEEventDetails

/recruitingCEEventDetails

Get Many Get details for all recruiting events. getall_recruitingCEEventDetails
> recruitingCEEventRegistrationCheckins

> recruitingCEEvents

> recruitingCEInterviewActions

Tip:

You can use the Replace button to update the service definitions of all selected
endpoints with the latest definitions from the service. The Replace button is
available when the service connection is registered via the Catalog or a service
specification document. This capability is available for both OpenAPI3 style
services as well as ADF Describe services:

Overview Servers Endpoints Headers Source

For static Integrations service connections, using the Replace button lets you
update all endpoint definitions without manually creating a new connection and
deleting the old one. When you see the confirmation dialog, click Replace to
proceed.

2. Click the endpoint you want to edit.
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For each endpoint, the editor provides tabs for editing the endpoint’s settings, the
request sent to the endpoint, and the structure of the response.

Overview Servers Endpoints Headers Source

¢ Endpoints Operation: getall_accounts Overview Request Response Test

Endpoint ID
getall_accounts
Summary

get

get

If your service connection was created from an OpenAPI3 specification that
includes request and response examples specified in the example or examples
keys, the examples will show up within the Request and Response tabs.

The examples key takes precedence over example and if multiple examples
exist, only one will be shown. If you created an example where one didn't exist
(say, if you used the Test tab to send a request to the service and saved the
response as an example), that's the example you'll see; otherwise, you'll see the
first example in the examples key list.

3. Click the service connection link in the breadcrumb to return to the list of service
endpoints.

Retrieve Service Metadata for a Dynamic Service Connection

After a dynamic service connection is created, you can retrieve the service's most
recent metadata for your application to use the latest service definition.

To retrieve the service metadata for a dynamic service connection:

1. Open the Overview tab of a dynamic service connection:
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G2 omRestApl  x

Overview Servers Headers Source £3 Endpoints £ Metadata

General
@ This service is based on the crmRestApi backend.
Service Name

Metadata Retrieval Option

ﬂ Start copying minimal OpenAPl (recommended) or copying full OpenAPl for this service, which may impact performance. Tell me more

Transforms @] See examples

Source Inherited from tenant fa backend

vb/BusinessObjectsTransforms {Default ADF Business Components transforms) -

Metadata Retrieval @

Method Static Query Parameters
| GET M | Mame Value
URL * (0] | metadataMode | | minimal | |0
| Jdescribe |
| resources | | accounts | jmf

[> Retrieve Metadata
-+ Static Query Parameter

Static Headers

Mame Value

| REST-Pretty-Print | | false | i
| Accept | application/vnd. oracle.openapi3+json | Tﬂ(

-+ static Header

The Metadata Retrieval section defines the method and URL to be used to retrieve the
OpenAPI document that describes the REST APIs for the dynamic service connection. In
the example shown here, the GET method is used to fetch the most recent ADF Describe
available on the vb-catalog://backends/fa/crmRestApi/resources/latest
server.

Click Retrieve Metadata.

The Endpoints tab opens, showing a read-only view of the endpoints for the service
connection's objects dynamically retrieved from the service's openapi3. json metadata
file in the source URL.

Click the Metadata tab to view the complete contents of this file, including endpoints and
type definitions.
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Add Server Variables for Service Connections

ORACLE

After creating a service connection, you can go to the Servers tab and edit the server's
instance URL and add server variables.

# Note:

For service connections created after the 23.10 release, server variables
must be updated from the backend associated with the service connection.
For more information, see Add Server Variables for Backends.

When you enter a valid URI template expression, such as {version}, in an instance
URL, a server variable will be created automatically and displayed in the Server
editor's Server Variables section. You can also create, edit, or reorder a list of
variables. A default value must be set for each server variable.

Let's take a look at how this works, using https://restcountries.com/v3.1/
lang/german as an example:

1. The server instance URL can be represented as https://
restcountries.com/{version}/lang.
Here, there's just one server variable, {version}, which has a default value of
v3.1, as shown:

Create Service Connection

Method © URL = (§)

Overview Server Operation Request Response Test

Server Identification

Instance URL * @

https://restcountries.com/{version}

Description

V31

Server Variables

Name Description Default

V31

2. The endpointis /{language}.
Here, 1language is a path parameter, because it's a part of the endpoint path. It
can't be a server variable, in this example, because it's outside the instance URL.
Its default value is german and its type is string.

1|
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The full URL becomes https://restcountries.com/{version}/lang/
{language}.

After substitution (v3.1 for the server variable {version} and german for the
language path parameter), this represents the instance URL we started with, https://
restcountries.com/v3.1/lang/german.

Here's how you can add or change a variable (or multiple variables) in a server URL:

1.

2.

Open the Servers tab of the service connection.

Click Edit # to the right of the server instance to which you want to add a new server
variable (or modify an existing one) to the instance URL.

The Edit Server dialog is displayed.

In the Instance URL field, add a variable where one is needed.

For example, you may want to replace a version number in the URL, such as "1.2" with
the variable {version}. After you do this, you'll see the variable you added to the URL
displayed in Server Variables, below the instance URL's Description field. The variable
you added is shown in the Name field.

Enter a description in the Description field and set the default value in the Default field.
Click Done if you are finished or click + Add Value to add another value. To create a list
with multiple values, click Menu = and select Create Value List. Then, after adding
values, use the @ or © controls to set the default value or reorder the list of values. The

default value will be the one at the top of the list. You can use Delete TT to discard
values you don't need.

Add another variable in the URL, if needed.

Note that you must set a value for each variable you define. If you don't, you'll see a
message indicating that a value is required. Enter the default value and click Done.

Click Save.

Tip:

There's a new Server Variables tab in the Endpoint editor's Test tab. You can use
this tab to test the value of server variables when you're testing an endpoint. With a
defined value list, you can effectively change the URL and test each version. The
process for using this functionality is very similar to what was described here.

Add More Endpoints to a Service Connection

After you create a service connection, you can add more endpoints. For a static service
connection, you can add endpoints from the same source or add custom endpoints.

ORACLE

To add endpoints to a static service connection:

1. Open the Endpoints tab of a static service connection:
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@ hcmRest x %Re:ruitingEvents x

Overview Servers Endpoints Headers Source

ol - I8

Q_ Filter Endpoints
\ ;

v recruitingCEEventDetails

/recruitingCEEventDetails

Get details for all recruiting events.

> recruitingCEEventRegistrationCheckins
> ' recruitingCEEvents

> recruitingCEInterviewActions
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getall_recruitingCEEventDetails

Click + Endpoint. If your service connection was created for a service from
the catalog, select Custom or From original_service in the drop-down list:

Overview Servers Endpoints Headers Sourc

~ accounts

Jaccounts

m Get Many et

From crmRestApi @

getall_accounts

Select or define the new endpoint in the Add Endpoint dialog box. Your options
depend upon the type of service connection and if you choose Custom or

From original_service.

For example, if your service connection was created for a service from the
catalog and you choose to add an endpoint from the original service, you can
choose from the list of endpoints available in that service.

If your service connection was created from an endpoint, you will need to
specify details about the request and response to add a new endpoint from the

same source, as shown here:
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Add Endpoint

Operation Request Response Test

Parameters Headers

Static Headers

Dynamic Headers

-+ Add Dynamic Header
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Action Hint

GetMany

4. Optional: If you chose to add an endpoint from the original service, you can change
how your connection's service metadata is retrieved in the Metadata Retrieval
Option drop-down. Select Dynamically retrieve metadata to convert your service
connection to a dynamic one. For ADF Describe-based services, select Copy
minimal OpenAPI to the application (recommended) to leverage both static and

5.
To add endpoints to a dynamic service connection:
1.

dynamic capabilities for your connection.

Click Save.

Open the Endpoints tab of a dynamic service connection:
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&2 crmRestApi2 x

Overview Servers Headers Source £y Endpoints 0y Metadata

0 The endpaints are based on OpenAPI3 metadata, which we retrieved from the source URL dynamically. Tell me maore

Edit Object Selection e

jol

~ accounts

Get Many get getall_accounts

T
a
a
=]
=
2
o

Create create or upsert create_accounts

JSaccountsfaction /runAssignment

Create runAssignment doall_runAssignment_zsccounts

Jaccounts faction /ffindDuplicates

Create findDuplicates doall_findDuplicates_accounts

Jaccounts/{accounts_Id}

m Get One get get_accounts
m Update update update_sccounts
E Delete delete delete_accounts

Jaccountsf{accounts_Id}/enclosure /BusinessReport

m Get Many get get_accounts-BusinessReport
PUT Update replace replace_accounts-BusinessReport
E Delete delete delete_accounts-BusinessReport

» Additionalldentifier

» AdditionalName

Click Edit Object Selection.
Select one or more objects in the Add Endpoint dialog box.

Optional: Change how your connection's service metadata is retrieved in the
Metadata Retrieval Option drop-down. Select Dynamically retrieve
metadata to convert your dynamic service connection to a static one. For ADF
Describe-based services, select Copy minimal OpenAPI to the application
(recommended) to leverage both static and dynamic capabilities for your
connection.

Click Add.
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