
Learn more from Oracle University at education.oracle.com 

Oracle Application Express 
Workshop I 
 
Student Guide – Volume II 

D79653GC20 

Edition 2.0 | April 2017 | D92368 

 

 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Copyright © 2015, Oracle and/or its affiliates. All rights reserved. 

Disclaimer 
 
This document contains proprietary information and is protected by copyright and 
other intellectual property laws. You may copy and print this document solely for your 
own use in an Oracle training course. The document may not be modified or altered 
in any way. Except where your use constitutes "fair use" under copyright law, you 
may not use, share, download, upload, copy, print, display, perform, reproduce, 
publish, license, post, transmit, or distribute this document in whole or in part without 
the express authorization of Oracle. 
 
The information contained in this document is subject to change without notice. If you 
find any problems in the document, please report them in writing to: Oracle University, 
500 Oracle Parkway, Redwood Shores, California 94065 USA. This document is not 
warranted to be error-free. 
 
Restricted Rights Notice 
 

If this documentation is delivered to the United States Government or anyone using 
the documentation on behalf of the United States Government, the following notice is 
applicable:  
 
U.S. GOVERNMENT RIGHTS 
The U.S. Government’s rights to use, modify, reproduce, release, perform, display, or 
disclose these training materials are restricted by the terms of the applicable Oracle 
license agreement and/or the applicable U.S. Government contract.  
 

Trademark Notice 
 

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

Authors 

Ashwin Agarwal 
Anjani Pothula 

Technical Contributors  
and Reviewers 

Bryan Roberts 
Wayne Abbott 
Iloon Ellen 
Marc Swetz 
Patrick Wolf 
Shakeeb Rahman 
Nancy Greenberg 
Ashley Chen 
Klaus Husermann 
Marcie Young 
Andrew Rothstein 
Anthony Rayner 
Chaitanya Koratamaddi 
David Peake 
Denise Simpson 
Veerabhadra Rao Putrevu 
Yi Lu 
Lakshmi Narapareddi 
Fabrizio Siracusa 
Hanson Hutabarat 
Hilary Farrell 
Dimpi Sarmah 
Salome Clement 

Editor 
Raj Kumar 

Graphic Designers 

Kavya Bellur 
Seema Bopaiah 
Maheshwari Krishnamurthy 

Publishers 
Joseph Fernandez 
Srividya Rameshkumar 
Veena Narasimhan 
Sumesh Koshy 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 iii 

Contents 
 

 

 

 

1 Course Overview 

Objectives   1-2 

Course Goals   1-3 

Course Road Map   1-4 

Course Environment   1-8 

Workspace Details   1-9 

Accessing the labs Directory   1-10 

Meet Course Persona: Jill   1-11 

Meet Course Persona: Jack   1-12 

Introducing Demo Application: Project Tracking System   1-13 

Project Tracking System: Basic Reports   1-14 

Project Tracking System: Supporting Reports   1-17 

Snapshot View of Project Tracking System   1-18 

Introducing Practice Application: GlobalMart Management Tool   1-19 

Additional Resources – Oracle Application Express 5.0   1-20 

Summary   1-21 

 

I Unit I: Getting Started with Application Express 

Jill Expresses Her Concern: Driving Factor Behind PTS   I-2 

Unit I Road Map   I-3 

 

2 Introducing Oracle Application Express 

Jack Decides to Explore Oracle Application Express   2-2 

You Are Here in This Course   2-3 

Objectives   2-4 

Lesson Agenda   2-5 

What Is Oracle Application Express?   2-6 

Why Use Oracle Application Express?   2-7 

Types of Applications   2-8 

Applications Developed by Using Oracle Application Express   2-9 

High-Level Architecture   2-10 

Types of Installations   2-12 

Quiz   2-13 

Lesson Agenda   2-14 

What Is a Workspace?   2-15 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 iv 

What Is an Internal Workspace?   2-16 

Defining Roles   2-17 

Quiz   2-19 

Lesson Agenda   2-20 

Logging In to a Workspace   2-21 

Creating a Developer User   2-22 

Practice 2-1 Overview: Using Oracle Application Express as a Workspace 

 Administrator   2-23 

Workspace Home Page   2-24 

What Is SQL Workshop?   2-25 

Accessing SQL Workshop   2-26 

Running SQL Commands   2-27 

Importing and Running a SQL Script   2-28 

What Is Application Builder?   2-29 

Types of Applications   2-30 

Accessing a Packaged Application   2-32 

Selecting a Packaged Application   2-33 

Installing a Packaged Application   2-34 

Running an Installed Packaged Application   2-35 

Unlocking an Installed Productivity Application   2-36 

Exporting an Application   2-37 

Importing an Application   2-38 

Practice 2-2 Overview: Using Oracle Application Express as a Developer   2-40 

Summary   2-41 

 

3 Creating a Database Application 

Jack Thinks of Developing PTS for Different Interfaces   3-2 

You Are Here in This Course   3-3 

Objectives   3-4 

Lesson Agenda   3-5 

Accessing Application Builder   3-6 

Application Builder Home Page   3-7 

Lesson Agenda   3-9 

Database Application Home Page   3-10 

Database Application User Interfaces   3-12 

Themes   3-13 

Components of a Database Application   3-15 

Page Designer: The World’s Most Advanced IDE   3-16 

Page Designer: Drag ‘n’ Drop from Gallery   3-17 

Page Definition: Overview   3-18 

Different Views of a Page   3-19 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 v 

Switching Between Pages and View Types   3-20 

Quiz   3-21 

Lesson Agenda   3-23 

Create Application Wizard   3-24 

Accessing the Create Application Wizard   3-25 

Different Ways of Creating a Database Application   3-26 

Creating a Desktop Database Application   3-27 

Page Wizard for Desktop User Interface   3-28 

Page Wizard for Mobile User Interface   3-29 

Creating a Database Application from a Spreadsheet   3-30 

Running an Application   3-31 

Using the Developer Toolbar   3-32 

Practice 3 Overview: Creating Database Applications   3-34 

Summary   3-35 

 

4 Working with Reports for Desktop Applications 

Jack Designs Reports for Tracking Projects   4-2 

You Are Here in This Course   4-3 

Objectives   4-4 

Lesson Agenda   4-5 

Different Ways of Creating a Report   4-6 

Types of Reports   4-7 

Selecting the Appropriate Report Type   4-8 

Quiz   4-10 

Lesson Agenda   4-11 

Classic (SQL) Report   4-12 

Creating a Classic (SQL) Report   4-13 

Practice 4-1 Overview: Creating Classic Reports    4-14 

Lesson Agenda   4-15 

Creating an Interactive Report   4-16 

Interactive Report Components   4-17 

Searching for Information   4-18 

Selecting Columns   4-19 

Adding a Column Filter   4-20 

Adding a Row Filter   4-21 

Sorting Columns   4-22 

Creating Control Breaks   4-23 

Highlighting a Row or Cell   4-24 

Adding Computed Columns   4-25 

Aggregating Columns   4-26 

Creating a Chart   4-27 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 vi 

Creating a Group By Report   4-28 

Creating a Group By Sort Order   4-29 

Quiz   4-30 

Performing a Flashback Query   4-31 

Saving a Report   4-32 

Resetting Reports   4-33 

Downloading Reports   4-34 

Manipulating the Interactive Report by Using a Column Header   4-35 

Quiz   4-36 

Practice 4-2 Overview: Building and Manipulating an Interactive Report    4-37 

Lesson Agenda   4-38 

Accessing the Report Attributes   4-39 

Editing Report Attributes   4-40 

Customizing the Search Bar and Actions Menu   4-41 

Specifying the Download Formats   4-42 

Icon and Detail Views   4-43 

Using the Link Column   4-44 

Modifying the Interactive Report Query   4-45 

Quiz   4-46 

Practice 4-3 Overview: Customizing an Interactive Report    4-48 

Summary   4-49 

 

5 Working with Reports for Mobile Applications 

Jack Extends PTS Reports to Mobile Interface   5-2 

You Are Here in This Course   5-3 

Objectives   5-4 

Lesson Agenda   5-5 

Types of Reports Supported for Mobile Interface   5-6 

Lesson Agenda   5-7 

Creating a List View   5-8 

Modifying a List View   5-10 

Practice 5-1 Overview: Creating a List View Report   5-11 

Lesson Agenda   5-12 

What Is a Column Toggle Report?   5-13 

Creating a Column Toggle Report   5-14 

Practice 5-2 Overview: Creating a Column Toggle Report   5-15 

Lesson Agenda   5-16 

What Is a Reflow Report?   5-17 

Creating a Reflow Report   5-18 

Practice 5-3 Overview: Creating a Reflow Report   5-19 

Summary   5-20 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 vii 

 

I Unit I: Getting Started with Application Express 

Unit I Road Map   I-2 

 

II Unit II: Building Rich, User-Friendly Web Applications 

Jack Explores Oracle Application Express Further   II-2 

Unit II Road Map   II-3 

 

6 Creating Forms 

Jack Gets into Next Step: Data Entry Through Forms   6-2 

You Are Here in The Course   6-3 

Objectives   6-4 

Lesson Agenda   6-5 

Introducing Forms   6-6 

Types of Forms   6-7 

Accessing the Create Form Wizards   6-9 

ROWID Versus Primary Key   6-10 

Lesson Agenda   6-11 

Example: Form on a Table   6-12 

Creating a Form on a Table   6-13 

Linking a Report to a Form   6-14 

Practice 6-1 Overview: Creating a Form on a Table   6-16 

Example: Form on a Table with Report   6-17 

Creating a Form on a Table with a Report   6-18 

Example: Master Detail Form   6-19 

Creating a Master Detail Form   6-20 

Practice 6-2 Overview: Creating a Master Detail Form   6-21 

Example: Tabular Form   6-22 

Creating a Tabular Form   6-23 

Quiz   6-24 

Practice 6-3 Overview: Creating a Tabular Form   6-26 

Lesson Agenda   6-27 

Using Quick Edit   6-28 

Reordering Items   6-29 

Changing Item Display Type   6-30 

Customizing Forms   6-31 

Quiz   6-32 

Lesson Agenda   6-33 

Form on a Table with List View   6-34 

Creating a Form on a Table with List View   6-35 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 viii 

Practice 6-4 Overview: Creating a Form on a Table with List View for Mobile 

Applications   6-36 

Creating a Form on a Table   6-37 

Linking to a Form on a Table from an Existing List View   6-38 

Summary   6-39 

 

7 Working with Pages and Regions 

Jack Works with Pages and Regions   7-2 

You Are Here in This Course   7-3 

Objectives   7-4 

Lesson Agenda   7-5 

What Is a Page?   7-6 

Page Modes: Normal, Modal, and Nonmodal   7-7 

About the Page Designer Window   7-8 

Understanding Page Designer UI Elements   7-9 

Understanding Page Designer UI Elements: Page Designer Toolbar   7-10 

Understanding Page Designer UI Elements: Tree Pane   7-13 

Understanding Page Designer UI Elements: Central Pane   7-15 

Understanding Page Designer UI Elements: Central Pane: Grid Layout   7-16 

Understanding Page Designer UI Elements: Central Pane: Gallery   7-17 

Understanding Page Designer UI Elements: Central Pane: Messages   7-18 

Understanding Page Designer UI Elements: Central Pane: Page Search   7-19 

Understanding Page Designer UI Elements: Central Pane: Help   7-20 

Understanding Page Designer UI Elements: Property Editor   7-21 

Understanding Page Designer UI Elements: Property Editor: Code Editor   7-22 

Accessing Page Definition   7-23 

Editing Page Attributes   7-24 

Running a Page   7-25 

Runtime Developer Toolbar   7-26 

Copying a Database Application Page   7-28 

Deleting a Page   7-29 

Lesson Agenda   7-30 

Adding a Region: From the Rendering Tree   7-31 

Adding a Region: From the Gallery   7-32 

About Region Types   7-33 

Positioning the Region   7-35 

Conditional Display of Regions   7-36 

Editing a Region   7-37 

Specifying a Region Header and Footer   7-38 

Creating a Region Display Selector   7-39 

Copying Regions   7-40 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 ix 

Creating a Subregion   7-41 

Practice 7-1 Overview: Creating and Modifying Pages and Regions   7-42 

Lesson Agenda   7-43 

Global Page   7-44 

Creating a Global Page   7-45 

Practice 7-2 Overview: Working with Global Pages   7-46 

Common Pages for Different User Interfaces   7-47 

Autodetection of Application Pages   7-48 

Viewing Mobile Pages   7-49 

Practice 7-3 Overview: Modifying the Mobile Home Page   7-50 

Creating a Page Group   7-51 

Copying a Page   7-52 

Quiz   7-53 

Summary   7-55 

 

8 Adding Items and Buttons 

Jack Adds Items and Buttons to Pages   8-2 

You Are Here in This Course   8-3 

Objectives   8-4 

Lesson Agenda   8-5 

Items   8-6 

Page Items: Examples   8-7 

What Are Application Items?   8-8 

Creating a Page Item   8-9 

Types of Page Items   8-10 

Lesson Agenda   8-12 

Creating a Date Picker Item   8-13 

Editing an Item   8-15 

Creating Quick Picks   8-16 

Adding Subtypes on Mobile Item Types   8-17 

Quiz   8-18 

Lesson Agenda   8-19 

What Is an LOV?   8-20 

Accessing the “Lists of Values” Page   8-21 

Creating a Static LOV   8-22 

Creating a Dynamic LOV   8-23 

Associating an LOV with an Item   8-24 

Creating a Select List Item   8-25 

Creating a Cascading LOV   8-26 

Lesson Agenda   8-27 

What Is a Button?   8-28 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 x 

Creating a Button   8-29 

Editing Button Attributes   8-30 

Modifying a Button to Redirect to a URL   8-31 

Quiz   8-32 

Practice 8-1 Overview: Adding Items and Buttons   8-33 

Practice 8-2 Overview: Manipulating Items   8-34 

Summary   8-35 

 

9 Understanding Session State 

Jack Understands Session State   9-2 

You Are Here in This Course   9-3 

Objectives   9-4 

Lesson Agenda   9-5 

What Is a Session State?   9-6 

Session ID   9-7 

Session Timeout   9-8 

Setting Session Timeout   9-9 

How Does Oracle Application Express Implement Session State?   9-10 

Identifying the Parts of an Oracle Application Express URL   9-12 

Quiz   9-14 

Lesson Agenda   9-15 

Viewing Session State   9-16 

Referencing Session State   9-17 

Referencing Session State by Using Bind Variables: Example   9-18 

Referencing Session State in Static Text: Example   9-19 

Clearing the Cache   9-20 

Quiz   9-21 

Practice 9-1 Overview: Understanding Session State   9-22 

Summary   9-23 

 

10 Adding Page Processing 

Jack Includes Page Processing in the Application   10-2 

You Are Here in This Course   10-3 

Objectives   10-4 

Lesson Agenda   10-5 

Page Rendering Versus Page Processing   10-6 

Types of Logic   10-7 

Scenario 1: Page Rendering   10-8 

Scenario 2: Page Processes   10-9 

Scenario 3: Page Processes   10-10 

Scenario 4: Page Validation   10-11 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xi 

Lesson Agenda   10-12 

What Is a Computation?   10-13 

Computation Examples   10-14 

Creating Computations   10-15 

Creating a Page-Rendering Computation   10-16 

Creating a Page-Processing Computation   10-17 

Quiz   10-18 

Lesson Agenda   10-19 

What Is a Page Process?   10-20 

Automatic Processing Processes   10-21 

Reviewing an Automated Row Fetch Process   10-22 

Reviewing an Automatic Row (DML) Processing Process   10-23 

Creating an On Submit Process   10-24 

Creating an On Load Process   10-25 

Options to Populate Items in a Form   10-26 

Lesson Agenda   10-27 

What Are Validations?   10-28 

Using the Create Validation Feature   10-29 

SQL Validation: Example   10-30 

Creating a SQL Validation   10-31 

PL/SQL Validation: Example   10-32 

Creating a PL/SQL Validation   10-33 

Item String Comparison Validation: Example   10-34 

Creating an Item String Comparison Validation   10-35 

Regular Expression Validation: Example   10-36 

Creating a Regular Expression Validation   10-37 

Tabular Form Validation: Example   10-38 

Creating a Tabular Form Validation   10-39 

Quiz   10-40 

Lesson Agenda   10-41 

What Is Branching?   10-42 

Creating a Branch   10-43 

Practice 10-1 Overview: Creating and Manipulating Computations, Processes, and 

Validations   10-45 

Summary   10-46 

 

11 Validating and Debugging Your Application 

Jack Validates and Debugs the Application   11-2 

You Are Here in This Course   11-3 

Objectives   11-4 

Lesson Agenda   11-5 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xii 

Using the Advisor   11-6 

Resolving Advisor Errors/Warnings   11-8 

Quiz   11-9 

Practice 11-1 Overview: Using the Advisor   11-10 

Lesson Agenda   11-11 

Managing Your Attribute Dictionary   11-12 

Reviewing Items and Report Columns   11-13 

Modifying Attributes in the Dictionary   11-14 

Practice 11-2 Overview: Modifying the Attribute Dictionary   11-16 

Lesson Agenda   11-17 

What Is the Debug Option?   11-18 

Enabling and Disabling Debug Mode   11-19 

Debugging an Application   11-20 

Viewing the Debug Messages: SHOW Application   11-21 

Viewing the Debug Messages: ACCEPT Request   11-22 

Summary   11-23 

 

II Unit II: Building Rich, User-Friendly Web Applications 

Unit II Road Map   II-2 

 

III Unit III: Customizing Your Web Application 

Jack Designs Application Navigation   III-2 

Unit III Road Map   III-3 

 

12 Adding Shared Components That Aid Navigation 

Jack Builds a Navigation System into PTS   12-2 

You Are Here in This Course   12-3 

Objectives   12-4 

Lesson Agenda   12-5 

What Are Shared Components?   12-6 

Navigational Shared Components   12-7 

Lesson Agenda   12-9 

Accessing Navigation Menu Page   12-10 

Creating Navigation Menu Entries   12-11 

Lesson Agenda   12-12 

Accessing the Lists Page   12-13 

Creating a Static List   12-14 

Creating List Entries   12-15 

Creating a Dynamic List   12-16 

Creating a List Region   12-17 

Creating a List Region on Global Page   12-18 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xiii 

Lesson Agenda   12-19 

Viewing a Breadcrumb   12-20 

Creating Breadcrumb Entries   12-21 

Reparenting Breadcrumbs   12-22 

Creating a Breadcrumb Region   12-23 

Lesson Agenda   12-24 

Accessing the Navigation Bar Entries Page   12-25 

Creating a Help Page   12-26 

Creating a Navigation Bar Entry   12-27 

Quiz   12-28 

Lesson Agenda   12-29 

Understanding Tabs in Oracle Application Express   12-30 

Practice12 Overview: Adding Shared Components That Aid Navigation   12-31 

Summary   12-32 

 

13 Working with Themes, Templates, and Files 

Jack Works with Application User Interface   13-2 

You Are Here in This Course   13-3 

Objectives   13-4 

Lesson Agenda   13-5 

What Is a Theme?   13-6 

Accessing the Themes Page   13-8 

Creating a New Theme from the Repository   13-9 

Switching Between Themes   13-10 

Creating a Copy of an Existing Theme   13-11 

Editing a Theme   13-12 

Universal Theme and Theme Roller   13-13 

Quiz   13-15 

Lesson Agenda   13-16 

What Are Templates?   13-17 

Types of Templates   13-18 

Accessing the Templates Page   13-19 

Copying a Template   13-20 

Editing a Template   13-21 

Applying a Template   13-22 

Applying a Template: Output   13-23 

Using Substitution Strings in Templates   13-24 

Changing Default Templates in a Theme   13-25 

Overriding Application Defaults at the Page Level   13-26 

Lesson Agenda   13-27 

Uploading a Cascading Style Sheet   13-28 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xiv 

Referencing a Cascading Style Sheet   13-29 

Uploading an Image   13-30 

Using an Uploaded Image   13-31 

Quiz   13-32 

Practice 13 Overview: Working with Themes, Templates, and Files   13-33 

Summary   13-34 

 

14 Implementing Security 

Jack Implements Security in the Application   14-2 

You Are Here in This Course   14-3 

Objectives   14-4 

Lesson Agenda   14-5 

Securing an Application: Overview   14-6 

Accessing Security Tasks   14-7 

Lesson Agenda   14-8 

Authentication Schemes Page   14-9 

Implementing Authentication   14-10 

Preconfigured Authentication Schemes   14-11 

Creating Authentication Based on Preconfigured Schemes   14-13 

Copying an Authentication Scheme   14-14 

Quiz   14-15 

Practice 14-1 Overview: Creating an Authentication Scheme   14-16 

Lesson Agenda   14-17 

Where Can You Implement Authorization?   14-18 

Methods to Implement Authorization   14-19 

Creating an Authorization Scheme from the Beginning   14-20 

Creating an Access Control Page   14-21 

Configuring the Access Control Page   14-22 

Applying an Authorization Scheme to an Application   14-23 

Applying an Authorization Scheme to a Page   14-24 

Applying an Authorization Scheme to a Column in a Report   14-25 

Quiz   14-26 

Practice 14-2 Overview: Restricting Users By Using Access Control   14-27 

Lesson Agenda   14-28 

What Is Session State Protection?   14-29 

Enabling Session State Protection from the Edit Application Page   14-30 

Enabling Session State Protection from the Session State Protection Page   14-31 

Configuring Session State Protection    14-32 

Identifying Security Attributes    14-33 

Configuring Session State Protection by Using a Wizard   14-35 

Configuring Session State Protection for Pages and Items   14-36 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xv 

Configuring Session State Protection for Application Items   14-37 

Practice 14-3 Overview: Enabling Session State Protection   14-38 

Summary   14-39 

 

15 Managing Application Navigation 

Jack Tries to Improve Application Navigation   15-2 

Objectives   15-3 

You Are Here in This Course   15-4 

Lesson Agenda   15-5 

Building a Hierarchical List with Images (Font Awesome Icons)   15-6 

Building a Hierarchical List with Images   15-7 

Practice 15-1 Overview: Building a Hierarchical List with Images    15-12 

Lesson Agenda   15-13 

Building a Database-Driven Navigation Report   15-14 

Quiz   15-17 

Practice15-2 Overview: Building a Database-Driven Report    15-18 

Lesson Agenda   15-19 

Building a Site Map   15-20 

Adding a Navigation Bar Entry   15-25 

Quiz   15-26 

Practice15-3 Overview: Building a Site Map    15-27 

Lesson Agenda   15-28 

Enforcing Authorization on Your Site Map   15-29 

Practice 15-4 Overview: Enforcing Authorization on the Site Map    15-30 

Summary   15-31 

 

III Unit III: Customizing Your Web Application 

Unit III Road Map   III-2 

 

IV Unit IV: Enhancing Your Web Application 

Jack Enhances Project Tracking System   IV-2 

Unit IV Road Map   IV-3 

 

16 Extending Your Application 

Jack Extends the Application   16-2 

You Are Here in This Course   16-3 

Objectives   16-4 

Lesson Agenda   16-5 

Data Load Wizard   16-6 

Creating Data Load Wizard Pages   16-7 

Data Load Wizard Pages   16-8 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xvi 

Practice 16-1 Overview: Creating Data Load Wizard Pages    16-9 

Lesson Agenda   16-10 

Creating an Upload and Download Page   16-11 

Practice 16-2 Overview: Adding an Upload and Download Page    16-12 

Lesson Agenda   16-13 

Adding BLOB Data to an Existing Application   16-14 

Adding BLOB Data   16-15 

Example: Creating a Form with a Report   16-16 

SQL Query for BLOB Data in Report   16-17 

Modifying the BLOB Format in the Form   16-18 

Adding a Delete Image Region   16-19 

Adding a Delete Image Region: Creating an Item   16-20 

Adding a Delete Image Region: Creating a Process   16-21 

Quiz   16-22 

Practice 16-3 Overview: Adding BLOB Data to Your Report and Form    16-23 

Lesson Agenda   16-24 

Contact Us Page   16-25 

Creating a Send E-Mail Process   16-26 

Summary   16-27 

 

17 Creating and Editing Charts 

Introducing Visual Aids for Representing Data   17-2 

Objectives   17-3 

You Are Here in This Course   17-4 

Lesson Agenda   17-5 

Building Charts   17-6 

Creating SQL Queries for Charts   17-7 

Creating a Flash Chart   17-8 

Viewing and Editing Chart Attributes   17-10 

Practice17-1 Overview: Creating and Editing Charts    17-11 

Creating an HTML5 Chart for Mobile Applications   17-12 

Practice 17-2 Overview: Creating an HTML5 Chart for Mobile Applications    17-13 

Lesson Agenda   17-14 

Creating a Combined Chart   17-15 

Quiz   17-18 

Creating a Project Gantt   17-19 

Quiz   17-22 

Creating a Circular Gauge Chart   17-23 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xvii 

Practice17-3 Overview: Enhanced Charting Examples    17-25 

Summary   17-26 

 

18 Adding Calendars and Trees 

Explores Tools to Organize Project Activities   18-2 

Objectives   18-3 

You Are Here in This Course   18-4 

Lesson Agenda   18-5 

Creating a Calendar   18-6 

Editing Calendar Attributes   18-9 

Dragging and Dropping Calendar Entries   18-11 

Linking to the Calendar from a Button   18-13 

Practice 18-1 Overview: Creating a Calendar   18-15 

Calendars for Mobile Applications   18-16 

Creating a Calendar for Mobile Applications   18-17 

Practice18-2 Overview: Adding a Calendar to a Mobile Application   18-19 

Lesson Agenda   18-20 

What Is a Tree?   18-21 

Creating a Tree   18-22 

Manipulating a Tree   18-25 

Practice18-3 Overview: Creating a Tree Whose Nodes Link to a Different Page   18-27 

Summary   18-28 

 

19 Using Dynamic Actions and Plug-Ins 

Jack Uses Dynamic Actions and Plug-ins   19-2 

You Are Here in This Course   19-3 

Objectives   19-4 

Lesson Agenda   19-5 

What Is a Dynamic Action?   19-6 

General Steps to Create a Dynamic Action   19-7 

Enabling and Disabling an Item: Overview   19-9 

Creating and Using Dynamic Actions: Examples   19-10 

Setting the Value of an Item When Another Item Changes   19-11 

Clearing All Items When a Button Is Clicked   19-13 

Disabling the Button and Submitting the Page When Button Is Clicked   19-15 

Disabling a Button When Clicked: Overview   19-16 

Refreshing the Data in a Report Using Custom Filters   19-17 

Refreshing the Data in a Report Using Custom Filters: Overview   19-18 

Refreshing the Data in a Report Using Custom Filters   19-19 

Refreshing the Data in a Report Using Custom Filters: Overview   19-20 

Quiz   19-22 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xviii 

Practice 19-1 Overview: Creating and Using Dynamic Actions    19-24 

Lesson Agenda   19-25 

What Is a Plug-In?   19-26 

Steps to Use a Plug-in in Your Application   19-27 

Accessing the Plug-in Repository   19-28 

Importing a Plug-In   19-29 

Installing a Plug-In   19-30 

Reviewing a Plug-in Definition   19-31 

Using an Item Plug-in on a Page   19-33 

Quiz   19-34 

Additional Plug-in Examples   19-35 

Adding a Simple Checkbox Item   19-36 

Displaying a Notification Message When an Item is Clicked   19-37 

Changing and Highlighting an Item When Another Item Changes   19-38 

Changing and Highlighting an Item When Another Item Changes: Overview   19-39 

Creating a Dynamic Action that Uses the Highlight Plug-In   19-40 

Setting the Value of an Item When Other Item(s) Change   19-41 

Setting the Value of an Item When Another Item Changes: Overview   19-42 

Practice19-2 Overview: Importing and Using Plug-Ins   19-43 

Summary   19-44 

 

20 Utilizing Application Express Printing 

Jack Uses Application Express Printing Features   20-2 

You Are Here in This Course   20-3 

Objectives   20-4 

Lesson Agenda   20-5 

Report-Printing Configuration Options   20-6 

Producing Reports in Oracle Application Express   20-7 

Lesson Agenda   20-8 

Standard Report, Print Enabled   20-9 

Standard Report, with Derived Output   20-10 

Quiz   20-11 

Practice 20-1 Overview: Printing a Standard Report with Derived Output   20-12 

Lesson Agenda   20-13 

Report Queries   20-14 

Report Layouts   20-15 

Creating a Report for Download   20-17 

Creating a Report Query   20-18 

Creating the Report Layout   20-19 

Linking the Report to Your Application   20-20 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xix 

Practice 20-2 Overview: Creating a PDF Report with Multiple Queries   20-21 

Summary   20-22 

 

21 Managing Application Feedback 

Introducing Visual Aids for Representing Data   21-2 

Objectives   21-3 

You Are Here in This Course   21-4 

Lesson Agenda   21-5 

What Is Team Development?   21-6 

Tracking the Progress of Your Application Development Project   21-7 

Creating Features   21-8 

Creating Milestones   21-9 

Creating Bugs   21-10 

Creating To Dos   21-11 

Quiz   21-12 

Lesson Agenda   21-15 

Review the Progress of Your Milestones and Features   21-16 

Enabling Feedback for an Application    21-17 

Step 1: Enabling Feedback in Application Properties   21-18 

Step 2: Creating a Feedback Page   21-19 

Step 3: Submitting Feedback   21-20 

Step 4: Accessing Submitted Feedback in Team Development   21-21 

Quiz   21-22 

Summary   21-23 

Practice 21 Overview: Adding and Monitoring Feedback in Your Application   21-24 

 

IV Unit IV: Enhancing Your Web Application 

Unit IV Road Map   IV-2 

 

V Unit V: Oracle Cloud 

 

22 Oracle Application Express on Oracle Cloud 

Objectives   22-2 

Introduction to Oracle Cloud   22-3 

Cloud Deployment Models   22-4 

Oracle Cloud Services   22-5 

Oracle Cloud Services for Data Management   22-6 

Evolving from On-premises to Exadata Express Cloud Service   22-7 

What is in Exadata Express Cloud Service?   22-8 

Exadata Express Cloud Service for Users   22-9 

Exadata Express Cloud Service for Developers   22-10 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xx 

Getting Started with Exadata Express Cloud Service   22-11 

Managing Exadata Express Cloud Service   22-13 

Service Console   22-14 

Web Access through Service Console   22-15 

Client Access Configuration through Service Console   22-16 

Database Administration through Service Console   22-17 

Develop with App Builder   22-18 

Go to SQL Workshop   22-19 

Define REST Data Services   22-20 

Install Productivity Apps   22-21 

Additional Resources   22-22 

Summary   22-23 

 

A Additional Resources 

Additional Resources   A-2 

Application Express Page on OTN   A-3 

Documentation and Tutorials   A-4 

Oracle Learning Library   A-5 

Blogs   A-6 

Forum: Application Express   A-7 

Hosted Online Help Center   A-8 

Learn More   A-9 

Oracle Application Express Developer Certified Expert Examination    A-10 

 

B More Information About Application Development 

Lessons   B-2 

Create a Websheet Application   B-3 

Objectives   B-4 

Lesson Agenda: Create a Websheet Application   B-5 

What Is a Websheet?   B-6 

Websheets Versus Database Applications   B-7 

Default Websheet Interface   B-8 

Creating and Running a Websheet   B-9 

Lesson Agenda: Create a Websheet Application   B-10 

Types of Sections   B-11 

Creating a Text Section   B-12 

Adding Annotations to a Page   B-13 

Copying a Page   B-14 

Editing Page Sections   B-15 

Viewing the Page Directory   B-16 

Displaying an Image   B-17 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xxi 

Using Markup Syntax   B-18 

Quiz   B-19 

Lesson Agenda: Create a Websheet Application   B-20 

What Are Data Grids?   B-21 

Creating a Data Grid from the Beginning   B-22 

Creating a Data Grid from a Spreadsheet   B-23 

Creating a Data Section   B-24 

Creating a Chart Section   B-26 

Quiz   B-28 

Lesson Agenda: Create a Websheet Application   B-29 

Overview   B-30 

Adding a Column   B-31 

Creating a List of Values   B-32 

Editing Column Properties   B-33 

Creating a Validation   B-34 

Toggling Check Boxes   B-35 

Setting Multiple Column Values   B-36 

Replacing Values   B-37 

Adding Annotations to a Data Grid   B-38 

Summary   B-39 

Manipulate and Administer a Websheet Application   B-40 

Objectives   B-41 

Lesson Agenda: Manipulate and Administer a Websheet Application   B-42 

Editing Websheet Properties   B-43 

Reports   B-44 

Creating a Report   B-45 

Editing the Report Query   B-46 

Using SQL Markup   B-47 

Quiz   B-48 

Lesson Agenda: Manipulate and Administer a Websheet Application   B-49 

Creating Navigation Sections   B-50 

Linking Pages   B-51 

Moving a Section to a Different Page   B-52 

Viewing Page History   B-53 

Viewing a Page in Presentation Mode   B-54 

Lesson Agenda: Manipulate and Administer a Websheet Application   B-55 

Sharing Websheets with Users   B-56 

1. View the Current Websheet Authentication Method   B-57 

2. Create Users in Application Express Administration   B-58 

3. Create an ACL in Your Websheet   B-59 

4. Change Websheet Authorization to Use a Custom ACL   B-61 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



 

 xxii 

5. Test User Access to the Websheet   B-62 

Quiz   B-63 

Websheet Application Development: Additional References   B-64 

Summary   B-65 

 

C Converting Oracle Forms Application 

Objectives   C-2 

Why Migrate to Oracle Application Express?   C-3 

Prerequisite for Converting Oracle Forms Applications   C-4 

Forms Conversion: Overview   C-5 

Forms Conversion: Diagram   C-6 

1. Converting Oracle Forms   C-7 

2. Creating a Workspace and Adding Oracle Application Express Users   C-8 

3. Uploading Database Objects into the Schema Associated with Your  

Workspace   C-9 

4. Creating a Conversion Project   C-10 

5. Reviewing and Editing the Application Metadata   C-11 

6. Setting Up Application Defaults   C-12 

7. Generating an Oracle Application Express Application   C-13 

Summary   C-14 

 

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



III

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Unit III: Customizing Your 
Web Application
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Jack created the PTS application, which provides all the pages to meet the stated 
requirements. But, Jack finds that it is not too user-friendly in terms of accessing those 
features and, therefore, making PTS is not so impressive. Therefore, Jack starts customizing 
PTS with Oracle Apex.
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Jack Designs Application Navigation

PTS has many 
pages now. There 
should be a proper 

navigation 
structure in place.
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In Unit 3, you include navigation in your application with the help of shared components. This 
unit also explains how to implement page-level authorization to make your application highly 
secure.
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Adding Shared Components 
That Aid Navigation
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Jack is very happy with the way PTS application has taken shape in recent days. But, he is 
finding it quite difficult to run the various pages that are built into PTS. Jack wants to make 
navigating through different pages more clear and user friendly.
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Jack Builds a Navigation System into PTS

Where should I 
go to see all 
my project 

milestones?
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In Unit 3, you include navigation in your application with the help of shared components. This 
unit also explains how to implement page-level authorization to make your application highly 
secure.
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In this lesson, you learn how to create, edit, and use navigational shared components (tabs, 
navigation bars, lists, and breadcrumbs) in your application.
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Objectives

After completing this lesson, you should be able to:

• Explain the use of shared components in an application

• Create and edit the following navigational shared components 
in an application:

– Navigation Menu entries

– Navigation bar entries

– Lists and Breadcrumbs

– Parent and standard tabs (Legacy)
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Lesson Agenda

• Introducing Shared Components
– What Are Shared Components?

– Navigational Shared Components

• Creating Navigation Menu entries

• Creating Lists

• Creating Breadcrumbs

• Creating a Navigation Bar entries

• Understanding Tabs
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Shared components are components that can be included on one or more pages of your 
application. The Shared Components Page screenshot in the slide shows the categories of 
shared components that you can include in your application.

In the Shared Components section of a page’s definition (shown in the Page Definition 
screenshot in the slide), you can view the shared components that are included on that page.

In this lesson, you learn how to create navigational shared components: tabs, lists, 
breadcrumbs, and navigation bar entries. 
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What Are Shared Components?

Shared Components page

Page Designer
Navigation

Shared 
Components 

icon

a

b
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An application typically uses a combination of tabs, navigation menus, lists, navigation bars, 
and breadcrumbs.

• Navigation Menu is provided with Universal Theme by default and it is used to provide 
navigation between major components of the application. 

• A list is a collection of links. Each list entry is associated with a page. 

• Breadcrumbs are a hierarchical list of links. They show you where you are within the 
application. 

• A navigation bar is used to link text or an image to a page. You need not reference it on 
every page (as you must do with the other navigational shared components). An 
application can have only one navigation bar.

• Tabs are used to provide navigation between the major components of an application. 
These are supported only by the tab-based themes, which are legacy themes.
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The slide shows the Sample Application interface. Home, Create Employees, Modify 
Employee Details, Manage Projects, Manage Project Action Items, Manage Project 
Allocations, Project Documents, and PTS Admin are the Navigation Menu entries. Help, 
Feedback, and Logout links at the top-right of the page are the navigation bar entries. Home > 
is the breadcrumb used to go back and forth between the pages within the application’s major 
components. The Quick Links on the top of the page is a list. Thus, you can use a 
combination of navigation menu entries, lists, navigation bar entries, and breadcrumbs to 
navigate within an application.
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To access Navigation Menu shared components:

1. Navigate to the application home page.

2. Click Shared Components icon on the application’s home page.

3. Locate Navigation group and click Navigation Menu.

Alternatively, you can access it by following these steps:

1. Navigate to the application home page.

2. Click Shared Components icon on the application’s home page.

3. Locate Navigation group and click Lists.

Because Jack created the PTS application as a Desktop application and later added a Mobile 
interface to it, Jack sees two navigation menus already created in PTS shared components. 
They are: 

• Desktop Navigation Menu

• Mobile Navigation Menu
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To create new Navigation Menu entries:

1. Navigate to the application home page.

2. Click Shared Components icon on the application’s home page.

3. Locate Navigation group and click Navigation Menu.

4. Click Desktop Navigation Menu and then Create List Entry.

5. Enter details such as Parent List Entry, List Entry Label, Target Type, and Target
Page details.

Jack creates new Navigation Menu entries for the PTS application such that all the Forms 
have an entry in the navigation menu. The Project managers can click any menu item to 
access the corresponding form to manage details about Projects, Employees, Action Items 
and so on.
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A list is a collection of links. Each link is called a list entry. For each list entry, you must 
specify the display text, a target URL, and other attributes that control when and how the 
entries in the list are to be displayed. 

To access the Lists page, perform the following steps:

1. On the application home page, click the Shared Components icon. 

2. On the Shared Components page, click the Lists link in the Navigation pane.

3. The Lists page is displayed. Existing Lists, if any, are displayed on the Lists tab. You 
can create a new list or copy a list from another application. (The other application must 
reside in the same workspace.)

Alternatively, perform the following steps:

1. On the Application home page, click a page.

2. In the Shared Components tab in the page definition, right-click the Lists node and 
select Create.

3.  The Create List Wizard appears.
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To create a static list, click the Create button on the Lists page and perform the following 
steps:

1. Ensure that From Scratch is selected and click Next.

2. Enter a name for the list. Accept the other defaults and click Next.

3. Enter the text for the list entries and specify the page number that you want to link with 
each entry. Click Next.

4. The static list is created. You can edit the list to add additional list entries.

5. A list region must be created on a page to display the list. Usually, it is done on the 
Home Page.

6. You can create a list region on the current page while creating the List itself.

7. Alternatively, a list region can be created separately on the page where you want to 
display the list.

Jack creates a static list with links for all the reports generated from PTS and creates a list 
region to display this list on the Home Page. This enables the PTS users to access any 

Report by clicking the links on the list directly.
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After you create a list, you can populate the list. You can also create new list entries in lists 
that are already populated. To create a list entry, perform the following steps:

1. Click Create List Entry on the Lists page. 

2. Enter the text for the link in the List Entry Label field. On the Target tab, enter the page 
that you want to associate this list entry with. Click Create.

The list entry is created.

Note: On the Entry tab, if you select a list item for the Parent List Entry field, you can create a 
hierarchical list.
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To create a dynamic list, click the Create button on the Lists page and perform the following 
steps:

1. Ensure that From Scratch is selected and click Next.

2. Enter a name for the list and select Dynamic for Type and click Next.

3. Enter the SQL Query to create the list and click Next. You can view examples of SQL 
queries by clicking the Examples link at the bottom.

4. You can create a list region on the current page. In this example, you accept the 
defaults and click Create.

The dynamic list is created. You can edit the query to modify the list entries.

Jack creates a dynamic list with links for all the project documents maintained in PTS 
applications and creates a list region to display this list on the Project Documents page. This 
enables PTS users to access any project document by clicking the links on the list directly.
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After you create a list and populate it with values, you can add the list to a page. To add the 
list to a page, navigate to the page’s definition and perform the following steps:

1. Under Rendering, right-click Regions and click Create Region.

2. In the Property Editor of this new region, select the Type as List option and select the list 
from the List drop-down list. 

Note: You see the list option in the List region property editor only if the application 
already has a list.

3. (Optional) Specify any conditions for the display of the region. 

4. The list region is created on the page.
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To display a list on a page, you must create a list region. You can either create separate list 
regions on individual pages or you can create a list region in global page so that it appears on 
all the pages. You can even specify the pages that should reflect the list region. 

To create a list region, from the page definition for global page, right-click the Regions node 
and click Create Region. Select List in the Property Editor of the new Region. Update other 
properties such as Title, Position on the page and so on. The list region is created. 

To specify the pages on which the list region should be displayed, select the list region node 
and click the Condition tab in its Property Editor. Select “Current Page is in comma delimited 
list” and select the pages in which you want this list region to be appeared using the pop-up 
LOV.

If you run the application, you should see the list region on the pages that you specified. 
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A breadcrumb is a hierarchical list of links. It shows you where you are within the application. 
You can click a specific page name link to view that page immediately. The breadcrumb path 
is displayed below the Navigation Bar at the top of each page. You can define the 
Breadcrumb region in global page so that it appears on all pages or on each page 
individually. Conditions can be defined to exclude the breadcrumb region from specific pages 
where they are not to be displayed, such as pop-up LOV pages.

By default, each application contains one breadcrumb. The breadcrumb contains multiple 
breadcrumb entries. The Create Page Wizard provides an option to create a breadcrumb 
entry. To view the breadcrumb for an application, perform the following steps:

1. On the Shared Components page, click the Breadcrumbs link in the Navigation pane.

2. On the Breadcrumbs page, the existing breadcrumb is listed. Click the icon to view the 
breadcrumb entries for the breadcrumb. To create a new breadcrumb, click the Create 
Breadcrumb button.

3. The Breadcrumb Entry page appears where you can define the page details for which a 
Breadcrumb entry is required.

4. Alternatively, you can create a breadcrumb entry for a page while the creating the page 
using the Create Page Wizard itself.
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To create a new entry in a breadcrumb, click the breadcrumb icon on the Breadcrumbs page. 
The Entries page appears. Click the Create Breadcrumb Entry button. A Create/Edit page 
appears (shown in the slide). 

In the Breadcrumb section, ensure that the required breadcrumb is selected for the 
Breadcrumb field. For the Page field, enter the page on which you want the breadcrumb to 
appear. 

In the Entry section, enter the name for the entry. You can also specify a parent entry for the 
entry that you are creating. 

In the Target section, specify the page that should appear when the entry is clicked.

You have an option to change the title of the referenced page to the same as the breadcrumb 
name. To do this, select the check box for “Page Name and Title” in the Synchronize 
Breadcrumb With section (in the lower-left corner of the page).
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You can change the parent entry for one or more breadcrumb entries. To reparent the 
breadcrumb entries, perform the following steps:

1. On the Breadcrumb page, select “Reparent Entries within this Breadcrumb” from the 
Tasks menu (in the bottom-left corner of the page).

2. Select a parent entry for the Reparent To field. Select the check box for each 
breadcrumb that you want to reparent. Click the Reparent Checked Entries button.

The entry is now listed under the new parent.
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To display a breadcrumb on a page, you must create a breadcrumb region. You can either 
create separate breadcrumb regions on individual pages or you can create the breadcrumb 
region in global page so that it appears on all the pages. The breadcrumb appears on the 
page when the application is run only if a breadcrumb was created for that page from Shared 
Components. You can even specify the pages that should display the breadcrumb. 

To create a breadcrumb region, from the page definition for global page, right-click the 
Regions node and click Create Region. Select Breadcrumb in the Property Editor of the new 
Region. Update other properties such as Title, Position on the page and so on. The 
breadcrumb region is created. 

To specify the pages on which the breadcrumb region should be displayed, select the 
breadcrumb region node and click the Condition tab in its Property Editor. Select “Current 
Page is in comma delimited list” and select the pages in which you want this breadcrumb 
region to be appeared using pop-up LOV.

If you run the application, you should see the breadcrumb region on the pages that you 
specified. 

Note: On the page that you specified, a breadcrumb entry should have been created. 
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Each application can have only one navigation bar. The items inside the navigation bar are 
called navigation bar entries. Some of the typical situations where you use navigation bars 
are accessing the home page and linking to a Help page. The location of the navigation bar 
depends on the associated page template. You use text or images when you create a 
navigation bar icon. 

If you click the Navigation Bar Entries link from the application’s Shared Components page, 
you can view the navigation bar entries for the application.
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In the next slide, you create a Help navigation bar entry. Before you do that, however, you 
must create a Help page in the application. Create a blank page and perform the following 
steps:

1. In the page definition of the blank page, right-click the Regions node and select Create 
Region.

2. Select Help Text as Type in its Property Editor.

3. Enter a title for the help region in the property editor.

4. This page cannot be run directly. To view the Help Text for any page, Help Text has to 
be entered on that page separately.

5. For example, if any Page 3 has a value entered in “Help Text” under the Help tab in its 
Properties Pane on the right side, this value will be displayed when the Help Page link is 
clicked from this page. 

The Help page with a Help Text region is created. When this page is accessed, the page help 
and item help (if any) are displayed. 
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Steps to create a new navigation bar entry:

1. Navigate to the application’s Shared Components.

2. Click Navigation Bar List in the Navigation pane.

3. Click Desktop Navigation Bar and click Create List Entry.

4. Enter the values for List Entry Label, Target Type, and Target Page.

5. Enter &APP_PAGE_ID. for Request and click Create List Entry by retaining default 
values for other fields.

Run the application and click the Help link in the navigation bar to read its Help Text.

Jack creates Help Text for all the pages created in PTS and adds a Help navigation bar entry 
so that new users to PTS can get help on each page in the application.
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Answer: b
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QQuiz

Which shared components would you use to create a 
shared collection of links on a page?

a. Breadcrumbs

b. Lists

c. Navigation bar entries

d. Tabs
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Lesson Agenda

• Using Shared Components

• Creating Navigation Menu Entries

• Creating Lists

• Creating Breadcrumbs

• Creating a Navigation Bar

• Understanding Tabs
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You create tabs to provide navigation within the major components of an application. Tabs are 
positioned at the top section of an application. When you click a tab, it displays the associated 
page. 

In Oracle Application Express, you can create two types of tabs: parent and standard. If you 
want only one level of tabs in your application, you must create a standard tab set. Each tab is 
associated with a specific page. If you want two levels of tabs, you must create a parent tab. 
The parent tab displays a page, which has its own standard tab set.

You must make sure that your application template and page template support the type of tab 
that you create for an application. For example, if you create a two-level tab set with parent 
and standard tabs, you must ensure that the application page template has a two-level tabs 
option selected. Also, you must ensure that the page-level template does not override the 
application-level template. You learn how to view template properties and edit them in the 
lesson titled “Working with Themes, Templates, and Files.”

Oracle Application Express Workshop I   12 - 30

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Understanding Tabs in Oracle Application Express

Standard tabs

Parent tabsAssociated page

Standard tabs

Tabs are supported only in Tab-based Legacy themes of Oracle APEX.
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Practice12 Overview: Adding Shared Components That 
Aid Navigation 

This practice covers the following topics:

• Creating lists and list regions

• Creating and editing navigation menu

• Creating a Help page and adding a navigation bar entry

• Adding breadcrumbs to an existing page
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In this lesson, you learned how to create, edit, and use navigational shared components in 
your application.

Oracle Application Express Workshop I   12 - 32

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Summary

In this lesson, you should have learned how to:

• Provide an overview of shared components

• Include the following shared components in your application:
– Navigation Menu and its entries

– Lists

– Breadcrumbs

– Navigation bar and its entries

– Parent and standard tabs
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Working with Themes, 
Templates, and Files
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Now that the functionality part of the PTS application is ready, Jack is looking to work on the 
look and the feel of the application. He explores the various themes available in APEX that he 
can use to enhance the user experience of the PTS application.
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Jack Works with Application User Interface
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This slide shows a graphical representation of the entire course highlighting the lesson which 
is dealt with in these slides.
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You Are Here in This Course

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 12: Adding Shared Components that 
Aid Navigation

Lesson 13: Working with Themes, Templates, 
and Files

Lesson 14: Implementing Security

Lesson 15 : Managing Application Navigation
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This lesson provides an overview of the themes and templates provided by Oracle Application 
Express.
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Objectives

After completing this lesson, you should be able to:

• Define themes and their uses

• Create a new theme from the repository

• Switch to a different theme

• Explain Universal Theme and Theme Roller

• Define templates and their uses

• View existing templates 

• Create and edit a template

• Upload and use a cascading style sheet and an image
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Lesson Agenda

• Using Themes
– What Is a Theme?

– Accessing the Themes Page

– Creating a New Theme from the Repository

– Switching Between Themes

– Creating a Copy of an Existing Theme

– Editing a Theme

– Universal Theme and Theme Roller

• Using Templates

• Using Files
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A theme is a collection of templates that can be used to define the layout and style of an 
entire application. The purpose of a theme is to provide a complete set of templates that 
accommodate every user interface (UI) pattern that may be needed in an application. There 
are two categories of themes for desktop applications. They are:

• Standard Themes: These are the themes supplied with Application Express.

• Custom Themes: These are the additional themes available for use. They can be 
themes created by workspace administrators for use within a workspace or created by 
an Instance Administrator making it available to all developers across all workspaces in 
that instance.

Oracle APEX 5.0 introduced a highly responsive theme called Universal Theme (Theme 42), 
which is a list-based theme. This is the only standard theme for desktop applications in Oracle 
APEX 5.0 and all the other teams which are tab based are categorized as Legacy Themes.

Stand-alone mobile applications can be created using  Mobile Theme (Theme 51) provided 
by Oracle APEX 5.0. Mobile Theme is also a list-based theme and responsive.
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What Is a Theme?

Mobile 
Theme 

51

Universal Theme 
42
Legacy  Theme
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Each theme comes with one or more templates for application components, such as reports, 
forms, charts, and so on. You can also create a new theme from the beginning and define 
templates for an application. In this lesson, you learn how to use the themes and templates 
provided with Oracle Application Express.

The slide shows Universal Theme, Mobile Theme, and a legacy theme (tab based) provided 
by Oracle Application Express. Each theme defines an application’s user interface, including 
the tabs, reports, buttons, and other controls.
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To access the Themes page for an application, click Shared Components on the application’s 
home page. Under User Interface, click Themes. The Themes page displays the themes 
available for the application. From the Themes page, you can create a new theme for the 
application and switch between these themes. You can also edit a theme, copy a theme, 
import or export a theme, and so on by selecting the appropriate option from the Tasks 
section. 
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Accessing the Themes Page

2

3

1
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To create a new theme for your application from the Oracle Application Express repository, 
click the Create button on the Themes page and perform the following steps:

1. Select “From the Repository” and click Next.

2. Select the User Interface and click Next.

3. Select a theme and click Next.

4. Click Create to create the selected theme for the application.
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Creating a New Theme from the Repository

41
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You can switch between the themes available for an application (that is, those displayed on 
the Themes page of an application). When you switch to a new theme, all the components 
that are assigned a template are assigned to a corresponding template in the new theme. 

Click the Switch Theme button on the Themes page and perform the following steps:

1. Select the currently active theme and the theme to switch to from the select list and click 
Next.

2. Review the compatibility status report and click Next.

- A check mark indicates that the mapping was successful.

- A warning indicates that there is more than one template in the theme you are 
switching to with the identified class. The warning provides a select list from which 
to choose the appropriate template.

- An error indicates that Application Builder was unable to map the class between 
the themes. Ensure that a class is identified for the templates in both themes.

3. Click Switch Theme.

Note: Application Express doesn’t allow switching from Universal Theme to any other theme 
because it uses list-based navigation whereas the other themes use tab-based navigation.
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Switching Between Themes
1
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Instead of creating a theme from the beginning, you can choose to copy an existing theme 
and make changes to it. Navigate to the Themes page and perform the following steps.

1. In the Tasks section, click Copy Theme.

2. Select the theme that you want to copy and enter a Theme ID for the theme. This 
number must be 100 or greater to indicate that it is a custom theme. Click Next.

3. Click Copy Theme. 

The theme is copied successfully and you can make changes to it.

Oracle Application Express Workshop I   13 - 11

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Creating a Copy of an Existing Theme
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To edit a theme, perform the following steps:

1. In the Themes page, click the theme that you want to edit.

2. The theme property opens. You can change the theme properties. Click the appropriate 
tab and make changes. Click Apply Changes to save your modifications.
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Editing a Theme
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Universal Theme and Theme Roller

• Universal Theme:
– Builds highly responsive User Interface (UI)

– Is completely list based, does not support tabs

– Offers in-built Navigation menu with option to add new entries

– Supports Theme Roller: A magic wand in a developer’s hand

– Is inherently simple with lesser Template Options

• Theme Roller:
– Allows developer to explore theme colors, fonts, and theme 

layouts

– Offers easy customization of UI without getting into CSS, 
HTML, or JavaScript

– Provides scope to completely change the look and feel of UI

– Enables saving of private themes
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Few points to note with Universal Theme:

• Switching Templates is not possible.

• Hierarchical List with Images cannot be created. Only Font Awesome Icons can be 
used.
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Universal Theme and Theme Roller

Color Wheel

Other Theme 
Options

There are few 
limitations with  

Universal 
Theme…

guess what?
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Answer: a, c, d
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QQuiz

Which of the following statements are true about themes? 
(Choose all that apply.)

a. Workspace themes are available to all developers in the 
workspace.

b. You can switch from Universal Theme to a Simple Red theme.

c. When you switch to a new theme, all the components that are 
assigned a template are assigned to a corresponding 
template in the new theme.

d. You can copy an existing theme and make changes to the 
copy.
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Lesson Agenda

• Using Themes

• Using Templates
– What Are Templates?

– Types of Templates

– Accessing the Templates Page

– Creating a Copy of an Existing Template

– Editing a Template

– Applying a Template

– Using Substitution Strings in Templates

– Changing the Default Templates for a Theme

– Overriding Application Defaults at the Page Level

• Working with Files
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Templates define how the pages or the page components of an application are displayed. 
You can select templates for your page or page components from the templates available in 
the application’s theme. Alternatively, you can customize the look and feel of the application 
by modifying the existing templates or creating new templates using HTML and cascading 
style sheets (CSS). 

Templates facilitate the separation of business logic from user interface. The developers of 
your organization can focus on the code for the business logic, whereas the graphic artists 
can concentrate on the look and feel. The advantages of using templates are as follows:

• Multiple components of your application can use the templates.

• To incorporate any change in the component, a single change to the template is 
sufficient.

The slide shows an example of a page and the various templates associated with the page 
and its components. The templates used on a page can be accessed from the Shared 
Components region of the page definition.
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What Are Templates?

Side Navigation Menu page

Optional and 
required labels

Button

Wizard Progress 
List
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Templates are first organized by template type. Oracle Application Express offers nine types 
of templates. Each theme comes with one or more template classes for each template type. 

For example, a region template can be classified as a form region template, a report region 
template, and so on. Here region template is the template type whereas form region and 
report region are template classes.

The slide shows some of the templates available for the Page, Report, Region, and Label 
types. Page templates control the appearance of the navigation menu, master detail, modal 
dialog, page layout, and the standard tabs. Region templates control the display of region 
titles, buttons, and so on. Report templates control the format of the displayed report. The 
Label, List, Popup, Calendar, Breadcrumb, and Button templates specify how those 
respective components should be displayed.
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Types of Templates
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To view the Templates page, navigate to the Shared Components page of the application. 
Under User Interface, select Templates. The Templates page appears. You can use the 
drop-down lists to display templates from a specific theme or type. You can view the default 
templates and the referenced templates.
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Accessing the Templates Page
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If you want to change one or a few of the templates supplied by Oracle Application Express, it 
is best to copy the template to another name, and then modify the copied template. Then 
associate the copied template with the desired page. You always copy a template so that you 
always have the original template to go back to or use in a different application.

To copy a template, perform the following steps:

1. On the Templates page, click the Copy icon for the template that you want to copy.

2. Enter a name for the template copy and click Copy. In the slide example, you create a 
copy of the “Standard” template.

Note: If you want to create a new template for use in your application, click the Copy 
Template icon for any template that can be found from the current theme’s template list. 
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Copying a Template

As a best practice, copy a template and edit it rather than 
modifying templates supplied by Oracle Application Express.
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If you want to add some company-specific text or style, you can edit the template by 
performing the following steps: 

1. On the Templates page, click the name of the template to modify. 

2. Modify the definition of the template and click Apply Changes. 
In this example, you add the text Oracle Confidential – Internal Only at the 
bottom of the page.

Note: Please note that you cannot edit any templates provided with Application Express. The 
templates that are created by copying from an existing template can be modified. 
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Editing a Template
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To associate a template with a region, navigate to the page definition in page designer mode. 
For the region to which you want to apply a new template, click the Region node under page 
rendering tree. In its property editor, locate Appearance and select the new template from the 
Template drop-down list and click the Save and Run icon.
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Applying a Template
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The screenshots in the slide show how a page looks before and after the modified template is 
applied. 
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Applying a Template: Output

Before

After
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A substitution string is a defined character string that is replaced by an object at run time. 
Substitution strings used within a template must be in uppercase and begin and end with a 
pound (#) symbol. For example, in a region template, the #TITLE# substitution string is 
replaced with the title of the region, and the #BODY# substitution string is replaced with the 
region source at run time. The region source can be static HTML, a report, or form fields. At 
run time, the Oracle Application Express engine replaces these strings with values, other 
objects, or null values. 

If you are familiar with HTML, you can use HTML and, optionally, define some style definitions 
to customize your reports. 

A basic page template must include the following four important substitution strings:
• #HEAD#

• #FORM_OPEN#

• #BOX_BODY#

• #FORM_CLOSE#
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Using Substitution Strings in Templates

A substitution string:

• Is a defined character string

• Is replaced by an object at run time

• Must be in uppercase
• Begins and ends with a pound (#) symbol

Example: #TITLE# is a substitution string that is replaced with the title 
text at run time.
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You can change the default templates for each type of template in a theme. To do so, perform 
the following steps:

1. Navigate to application’s shared components and click Themes under User Interface.

2. Click the name of the theme which you want to edit.

3. Click the Component Defaults tab and change the template defaults as required. You 
can also change a region’s defaults on the Region Defaults tab.
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Changing Default Templates in a Theme
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There may be situations where you have defined an application-level default template; 
however, for a particular page, you want to use a different template. For example, you can 
specify a page template default to be “Left Side Column” but for a specific page, you want to 
use “Left and Right Side Columns”. To specify the page-level template, perform the following 
steps:

1. Navigate to the page definition in page designer view and click the page node under the 
page rendering tree view. 

2. The page properties will open in its property editor. 

3. Locate Appearance in the property editor and select “Left and Right Side Columns” for 
the Page Template from the drop-down list.
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Overriding Application Defaults at the Page Level
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Lesson Agenda

• Using Themes

• Using Templates

• Working with Files
– Uploading a Cascading Style Sheet

– Referencing Cascading Style Sheets

– Uploading an Image

– Using the Uploaded Image
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To upload a CSS, navigate to the Shared Components page of the application and perform 
the following steps:

1. Under Files, click Static Application Files.

2. Click Upload File.

3. Choose the directory where the file has to be uploaded. Leave it blank for saving it in the 
Root directory.

4. Browse for the .css file and click Upload.

The file is uploaded successfully.
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Uploading a Cascading Style Sheet
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You can reference an uploaded CSS by modifying the page attributes. Perform the following 
steps:

1. In the page definition of the page, select the page from the Rendering pane. In this 
example, the Page 14: Help is selected.

2. In the Property Editor, scroll down to the CSS subsection. Enter the reference to the 
uploaded file in the File URLs column.

3. Enclose the text where you would like to apply the CSS with the <span> tag. In this 
example, the CSS “bigblue” is applied to the Help text.

4. Save and run the page. You will notice the change.
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Referencing a Cascading Style Sheet

Enter Cascading 
Style Sheet File 
URL to be loaded.

The page looks 
like this now.

Reference a style
from style sheet

1 2
3

4

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



You can upload images that you want to reference in your application. To upload an image, 
navigate to the Shared Components page of the application and perform the following steps:

1. Under Files, click Static Application Files.

2. Click Upload File.

3. Browse for the image file and click Upload.

The file is uploaded successfully.
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Uploading an Image
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You can reference the images uploaded to a workspace on application pages or as a logo for 
the application. To reference an image on application pages, you can use one of the following 
substitution strings:
• #APP_IMAGES# is used when the uploaded image is specific to the given application.
• #WORKSPACE_IMAGES# is used when the uploaded image is shared among various 

applications in the given workspace.
• #IMAGE_PREFIX# is used when you want to point to the images directory distributed 

with Oracle Application Express.

You can also specify the uploaded image as a logo for the application. Click the Edit 
Application Properties button on the application home page. Select User Interface and click 
the Logo tab and specify the image name in the Logo field.

Note: You can get the Image file URL from the Reference column on the Files report under 
shared components > Files > Static Application Files or Workspace Application Files 
depending on whether the image is uploaded as an application file or as a workspace file.
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Using an Uploaded Image

Reference 
the image in 

a page region.

Reference the image as 
a logo.
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Answer: c
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QQuiz

Which substitution string would you use to upload a CSS 
that is associated with a specific workspace?

a. #IMAGE_PREFIX#

b. #APP_IMAGES#

c. #WORKSPACE_IMAGES#
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Practice 13 Overview: Working with Themes, 
Templates, and Files

This practice covers the following topics:

• Working with list templates

• Working with report templates

• Adding a logo to the pages

• Working with cascading style sheets
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This lesson provided an overview of the themes and the page, region, report, and other 
templates in Oracle Application Express. 
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Summary

In this lesson, you should have learned how to:

• Define themes and their uses

• Create a new theme from the repository

• Switch to a different theme

• Explain Universal Theme and Theme Roller

• Define templates and their uses

• View existing templates 

• Create and edit a template

• Upload and use a cascading style sheet and an image
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Implementing Security
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Jack is now concerned about the security of the PTS application. He is exploring various 
features available in APEX that can help him in securing the application.

He is planning to add security features such as authentication and authorization for various 
levels of users to make the application secure before it is made available in the production 
server.
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Jack Implements Security in the Application

Authorization 
Scheme

Configure 
Authentication

Secure the 
Application
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This slide shows a graphical representation of the entire course highlighting the lesson which 
is dealt with in these slides.
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You Are Here in This Course

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 12: Adding Shared Components that 
Aid Navigation

Lesson 13: Working with Themes, Templates, 
and Files

Lesson 14: Implementing Security

Lesson 15 : Managing Application Navigation
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This lesson shows you how to implement security for an application by using the security 
features of Oracle Application Express. You learn the difference between authentication and 
authorization. You also learn how to enable Session State Protection. 
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Objectives

After completing this lesson, you should be able to:

• List the different ways to secure your application

• Differentiate between authentication and authorization 

• Create an authentication scheme for your application

• Create an authorization scheme by using Access Control

• Enable and configure Session State Protection
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Lesson Agenda

• Securing an Application
– Overview

– Accessing the Security Tasks

• Using Authentication Schemes

• Using Authorization Schemes

• Using Session State Protection
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After creating an application, you want to ensure that only authorized users can access the 
application. You can provide security to your application through the following methods:

• Authentication: Confirming user credentials before allowing access to the application. 
This is done through a login page. The user can view any component of the application 
only if the login succeeds. 

• Authorization: Restricting access to specific pages, components (for example, forms, 
reports, or items), or to a particular column in a report. Only privileged users can access 
these components.

• Session State Protection: Preventing users from tampering with the URLs
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Securing an Application: Overview

Authentication

Authorization
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To create security mechanisms for an application, navigate to the Shared Components page 
and click the appropriate link in the Security list.
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Accessing Security Tasks
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Lesson Agenda

• Securing an Application

• Using Authentication Schemes
– Authentication Schemes Page

– Implementing Authentication

– Preconfigured Schemes

– Creating Authentication Based on Preconfigured Schemes

– Copying an Authentication Scheme

• Using Authorization Schemes

• Using Session State Protection
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To access the Authentication Schemes page, click the Authentication Schemes link under 
Security on the Shared Components page of the application.

The Authentication Schemes page displays the authentication schemes available for an 
application. 

The Application Express Authentication scheme enables access to users created in 
Application Express. When you run an application by using this scheme, a custom login page 
101 is displayed, prompting you for a username and password. You must enter the user 
credentials created by using Oracle Application Express for this application.

The scheme that is current for the application is appended with the word “Current.” You can 
create more than one authentication scheme for an application, but only one scheme can be 
current. Click the link on the row to view details about the current authentication scheme for 
an application.
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Authentication Schemes Page
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When your application uses an authentication scheme, Oracle Application Express prompts 
each user for a username and password when the user tries to log in. The credentials are 
evaluated and accordingly the user is allowed or denied access to the application. After a 
user is identified, the Oracle Application Express engine keeps track of the user by setting the 
value of APP_USER. APP_USER, a built-in variable representing the current user running the 
application. The Oracle Application Express engine uses APP_USER to track each user’s 
session state.

In Oracle Application Express, you can create authentication by:

• Using one of the preconfigured schemes

• Copying an authentication scheme from the same application or from a different 
application and then modifying the settings as needed

In this lesson, you learn to create authentication by using these two methods.

Note: If you choose not to authenticate your application, Oracle Application Express does not 
check user credentials. All the pages of your application are accessible to all users.
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Implementing Authentication

You can create authentication:

• Based on a preconfigured scheme from the gallery

• As a copy of an existing authentication scheme

Login

User accesses 
the application.

User is 
prompted to 
log in.

Application 
Express 
validates the 
credentials.

Credentials 
Invalid

Access 
DENIED

Credentials 
Valid

Access 
GRANTED

APP_USER value stored
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Oracle Application Express provides some common, pretested authentication schemes that 
you can choose while creating an authentication scheme. For some of the schemes, you may 
also have to configure corresponding components:

• Show Built-In Login Page and Use Open Door Credentials: When you run an 
application with this scheme, a built-in login page is displayed and you are prompted for 
a username. You can enter any string, which then serves as the user identifier for the 
session. This scheme allows any user to access the application.

• Show Login Page and Use Application Express Account Credentials: To log in to 
an application by using this scheme, you must provide the user credentials created by 
using Oracle Application Express for this application. These user accounts are created 
and managed by an Oracle Application Express Workspace administrator. When you 
create this scheme, you have the option to specify whether to use a built-in login page or 
a custom login page.

• Show Login Page and Use Database Account Credentials: To log in to an 
application by using this scheme, you must provide database account credentials 
created for the local database. When you create this scheme, you have the option to 
specify whether to use a built-in login page or a custom login page.
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Preconfigured Authentication Schemes

Show Login Page

No Authentication

• Using DAD

• Application Express Engine 
as Partner Application

• My Application as Partner Application

Oracle Application Server SSO

• Open Door Credentials
• Application Express Account Credentials
• Database Account
• LDAP Directory
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• Show Login Page and Use LDAP Directory Credentials: This scheme validates the 
username and password entered on a login page by using a Lightweight Directory 
Access Protocol (LDAP). LDAP is an Internet protocol used to look up directory 
information. To use this scheme, you must have access to an LDAP directory. When 
creating the scheme, you must enter the LDAP host, port number, and the pattern used 
to construct the Domain Name Server (DNS) string. 

• No Authentication (using DAD): This scheme provides no authentication for the 
application. No login page is shown, and all the pages of an application are accessible 
to all users. It uses Database Access Descriptor (DAD) configuration, which defines how 
Application Express will automatically log in to the database. This is why users will 
not be prompted to log in.

• Oracle Application Server Single Sign-On (Application Express Engine as Partner 
App): In this scheme, you must register the Oracle Application Express site as a partner 
application with the Oracle Application Server SSO server. You can then create this 
scheme for the application and the authentication responsibility is delegated to the SSO 
server.

• Oracle Application Server Single Sign-On (My Application as Partner App): In this 
scheme, you must register the Oracle Application Express application that you created 
with SSO as a partner application. The application authentication is delegated to the 
SSO server. In both these options, when a user accesses the application, the Oracle 
Application Express engine directs the page to the SSO login page. After the user is 
authenticated by SSO, the SSO components redirect your application, passing the user 
identity and other information to the APEX engine.
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To create an authentication scheme, navigate to the Authentication Schemes page and click 
the Create button. The Create Authentication Scheme Wizard appears.

1. Select “Based on a pre-configured scheme from the gallery” and click Next.

2. Select a scheme depending on what user accounts you will use, enter a name for the 
new authentication scheme, and click Create Authentication Scheme. In this example, 
Open Door Credentials is used.

The authentication scheme is created successfully.

You have successfully created a new authentication scheme and selected it as the current 
authentication scheme for the application.
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Creating Authentication Based on Preconfigured 
Schemes
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You can copy an authentication scheme from your application or any other application in your 
workspace and use it to authenticate your application. You can edit the copied scheme and 
change the name and other settings to meet your application requirements. To copy an 
authentication scheme, click the Create button on the Authentication Schemes page and 
perform the following steps:

1. Select “As a copy of an existing authentication scheme” and click Next.

2. Select the application from which you want to copy the scheme and click Next.

3. The schemes existing in the selected application are listed. Select Yes for the scheme 
that you want to copy. The Copy and Subscribe option copies the authentication 
scheme to your application, and you can refresh it periodically to retrieve the latest 
changes. Click Copy Scheme to copy the scheme.
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Copying an Authentication Scheme
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Answer: c
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QQuiz

Which authentication scheme uses the built-in users
created by a workspace administrator within the workspace where 
the application is installed?

a. Open Door Credentials

b. Database Account Credentials

c. Oracle Application Express Credentials

d. LDAP Credentials
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Practice 14-1 Overview: Creating an Authentication 
Scheme

This practice covers the following topics:

• Creating an authentication scheme

• Switching the current authentication scheme to Application 
Express
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Lesson Agenda

• Securing an Application

• Using Authentication Schemes

• Using Authorization Schemes
– Where Can You Implement Authorization?

– Methods to Implement Authorization

– Creating an Authorization Scheme from the Beginning

– Creating an Access Control Page

– Configuring the Access Control Page

– Applying an Authorization Scheme

• Using Session State Protection
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Authorization controls access to resources within the application. Authorizations are 
implemented by using authorization schemes. You can specify an authorization scheme for 
an entire application, a page, or specific components such as a region, an item, a button, or a 
column of a report. If the component-level authorization succeeds, the user can view the 
component. If the application-level or page-level authorization fails, Oracle Application 
Express displays a predefined message. You first define the authorization scheme and then 
associate it with any component in your application. Two common types of authorization 
schemes include “exists” and “PL/SQL function returning a Boolean value.” The success or 
failure of authorization schemes can be cached on a per-session or per-page view to enhance 
performance.

You can view and modify the authorization schemes associated with a page from the Security 
node in the Shared Components column on the Page Definition page.
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Where Can You Implement Authorization?

Application

Page

Component on a 
page (form or chart)

Item, such as a 
button or a text field

Column in a report

Can be applied toAuthorization 
scheme
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There are two ways to create and apply an authorization scheme to an application and its 
components:

• You can create an authorization scheme from the beginning or from an existing scheme 
from the Shared Components page of an application. 

• You can also create an authorization scheme through an Access Control page, which 
automates the step of creating the authorization schemes. The Access Control page 
enables you to set the mode of the application and the type of restricted access, if any, 
that the application should have. The page also enables you to define each user and the 
access that the user should have. You can also apply the authorization scheme to 
various application components.
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Methods to Implement Authorization

Two ways to create and implement an authorization scheme:

• Shared Components:
– Create an authorization scheme from the beginning.

– Copy an authorization scheme from an existing scheme.

• Access Control Administration page:
– Create an Access Control page.

– Set the application mode.

– Add users to the Access Control List.

– Apply the authorization scheme to application components.
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You can create an authorization scheme from the beginning or copy an existing authorization 
scheme, and then customize it. To create a new authorization scheme from the beginning, 
navigate to the Shared Components page and in the Security section, click the Authorization 
Schemes link. From the Authorization Schemes page, perform the following steps:

1. Click the Create button.

2. Select “From Scratch” and click Next.

3. Specify the following details and click Create Authorization Scheme.

- Enter a name for the scheme. 

- Select a scheme type that defines how the scheme will be applied. In this 
example, the value in Expression 1 (APP_USER) is compared to the value 
specified in Expression 2 (demo). If the comparison succeeds, the authorization 
scheme passes. If it fails, the authorization scheme fails. 

- Enter the error text to be displayed when the authorization scheme fails.

- Specify whether the authorization scheme must be evaluated once per session or 
once per page view. 
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Creating an Authorization Scheme from the Beginning
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Using an Access Control page, you can define the users who can access an application and 
specify privileges for each user.

To create an Access Control page for an application, perform the following steps:

1. Navigate to the application home page and click Create Page.

2. Select the Access Control page type.

3. Specify a page number or accept the given page number. Then click Next.

4. Choose your navigation preference.

5. Review the details and click Create.

You have successfully created an Access Control page for an application.
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Creating an Access Control Page
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After the Access Control page has been created, you can run the page to set the application 
mode and add users to the Access Control List. Application mode defines what type of access 
you want the application to have. The options are:

• Full access: All users are given access, and the Access Control List (ACL) is not used.

• Restricted access: Only the users specified in the ACL are given access according to 
the privilege given to them.

• Public read only: All users are given access to view the application or component. 
They cannot make any changes. Users defined in the ACL can view and modify the 
application or component.

• Administrative access only: Only users defined in the ACL with Administrative 
privileges are given access.

To add users and assign privileges to those users in Access Control List, perform these steps: 

1. Click Add User.

2. Enter the username and select the privilege that you want to assign.

3. Click Apply Changes.
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Configuring the Access Control Page
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To apply an authorization scheme to an entire application, navigate to the application home 
page and perform the following steps:

1. Click the Edit Application Properties button.

2. Click the Security tab.

3. Click the Authorization tab. Select an authorization scheme from the Authorization 
Scheme drop-down list, and click Apply Changes. The authorization scheme is applied 
to your application.

If you apply the “access control – administrator” scheme, all users in the ACL with 
administrator privileges have access to the application. Application Express also lists some 
schemes to reverse the condition created in your scheme. For example, if you apply the “(Not 
access control – administrator)” scheme, all users except the users in the Access Control 
Administrator list are given access to the application.
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Applying an Authorization Scheme to an Application
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To apply an authorization scheme to a page, perform the following steps:

1. Navigate to the page definition of the page to which the authorization scheme must be 
attached. In the Rendering pane, select the page name.

2. In the Property Editor, scroll down to the Security tab and select a scheme from the 
Authorization Scheme drop-down list. This authorization scheme must evaluate to TRUE
for the page to be rendered.

Save and run the page.
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Applying an Authorization Scheme to a Page
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To apply an authorization scheme to a column in a report, perform the following steps:

1. Navigate to the page definition of the page that contains the report. In the Rendering 
pane, select the column in the report where you want to apply the authorization scheme. 
In this slide example, CUSTOMER_ADDRESS is selected.

2. In the Property Editor pane, scroll down to the Security tab and select a scheme from 
the Authorization Scheme drop-down list. Click Save.

Note that for each authorization scheme, you can set the authorization scheme to be valid 
when the user logging in is contained within the authorization scheme or when the user is not 
contained within it. This is very useful if you have a page with one region that should be 
displayed for users with authorization and another for users without authorization. You can 
conditionally display each without needing to manually code a second authorization scheme. 
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Applying an Authorization Scheme to a Column 
in a Report
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Answer: a, c, d
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QQuiz

Which of the following statements are true about an 
authorization scheme?

a. You can attach an authorization scheme to any component or 
control in an application.

b. After associating an authorization scheme with a page, you 
cannot modify it.

c. You can create an authorization scheme through an Access 
Control page.

d. If a page-level authorization scheme fails, Oracle Application 
Express displays a previously defined message.
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Practice 14-2 Overview: Restricting Users By Using 
Access Control

This practice covers the following topics:

• Creating users to add to the access control list

• Creating an access control page 

• Adding users to the Access Control List

• Defining and applying the authorization schemes to each 
application component
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Lesson Agenda

• Securing an Application

• Using Authentication Schemes

• Using Authorization Schemes

• Using Session State Protection
– What Is Session State Protection?

– Enabling Session State Protection

– Configuring Session State Protection
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When enabled, Session State Protection uses the Page Access Protection attributes and the 
Session State Protection item attributes in conjunction with checksums positioned in f?p= 
URLs to prevent URL tampering and unauthorized access to and alteration of session state. 
When Session State Protection is disabled, the page and item attributes related to Session 
State Protection are ignored and checksums are not included in the generated f?p= URLs.

Oracle Application Express Workshop I   14 - 29

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

What Is Session State Protection?

• Session State Protection is a built-in functionality that prevents 
hackers from tampering with the URLs within your application.

• Enabling Session State Protection is a two-step process: 
1. Enable the feature.

2. Set the page and item security attributes.
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To enable Session State Protection for an application, perform the following steps:

1. Navigate to the application home page and click the Edit Application Properties button.

2. Click the Security tab and then the Session State Protection tab. 

3. Select Enabled for Session State Protection and click Apply Changes.

Note: The Session State Protection is enabled by default. To disable Session State 
Protection, use the same procedure, but select Disabled instead of Enabled. Disabling 
Session State Protection will not change the existing security attribute settings, but those 
attributes will be ignored at run time.
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Enabling Session State Protection from the Edit 
Application Page
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You can also access the Session State Protection page, and then enable Session State 
Protection for the application. Perform the following steps:

1. Click the Shared Components icon on the application home page.

2. Click the Session State Protection link in the Security list.

3. The Session State Protection page appears. Click the Set Protection button.

4. Select Enable and click Next.

5. Click the Enable button.
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Enabling Session State Protection from the Session 
State Protection Page
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After enabling Session State Protection, the next step is to configure the security attributes. 
You can configure the security attributes in two ways as mentioned in the slide.
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Configuring Session State Protection

You can configure security attributes in two ways:

• Use a wizard and select a value for specific attribute 
categories. Those selections are then applied to all pages and 
items within the application.

• Configure values for individual pages, items, or application 
items.
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The following attributes are available for pages:

• Unrestricted: The URL to request the page may or may not have session state 
arguments.

• Arguments Must Have Checksum: If the session state arguments appear in the URL, 
a checksum must also be provided.

• No Arguments Allowed: The URL used to request the page must not contain session 
state arguments. 

• No URL Access: The page may not be accessed by using a URL. However, the page 
may be the target of a Branch to Page branch type, which does not redirect the user to a 
URL.

The arguments specified on this page refer to the Request, Clear Cache, and Name/Value 
session state arguments.
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Identifying Security Attributes

Page Attributes

Item Attributes
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To specify the way a page or an application item’s session state value can be set, you have 
the following options:

• Checksum Required – Application Level: May be set in a URL if a checksum is also 
provided, which is specific to the workspace and application. Use this option when you 
want to allow the item to be set only by URLs having checksums that were generated by 
any user running the same application in the current workspace but in a different 
session. 

• Checksum Required – User Level: May be set in a URL if a checksum is also 
provided that is specific to the workspace, application, and user. Use this option when 
you want to allow the item to be set only by URLs having checksums that were 
generated by the same named user, running the same application in the current 
workspace, but in a different session.

• Checksum Required – Session Level: May be set in a URL if a checksum is also 
provided, which is specific to the current session. Use this option when you want to 
allow this item to be set only by URLs having checksums that were generated in the 
current session.
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To configure Session State Protection, perform the following steps:

1. Navigate to the Session State Protection page and click the Set Protection button. 

2. The Session State Protection Wizard appears. Select Configure and click Next.

3. Select the security attributes for application pages, application items, and page items. 
Click Next.

4. Review the attributes and click Finish.

The security attributes are applied to all pages and items within the application.
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Configuring Session State Protection by Using a Wizard

1 3

4
2
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To configure Session State Protection for pages, perform the following steps:

1. Navigate to the Session State Protection page, and click the arrow next to Pages.

2. A report displays all the pages in the application and the security attribute set for the 
page. To set the security attribute for a page, click the page number link for the page.

3. You can now set the security attribute for the page. The page items for the page are 
also listed and you can set the attributes for each item. Click Apply Changes to save the 
settings.

If you click the Page Item icon on the Session State Protection page, a report displays all the 
page items in the application. You can click a particular item and set the attributes for that 
item.
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Configuring Session State Protection for Pages 
and Items
1 2

3
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Application items are named session state variables that are not specific to a particular page. 
From the Session State Protection page, click the Application Items icon. A report is displayed 
listing all the application items for the application. To configure Session State Protection for 
an application item, perform the steps provided in the slide.
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Configuring Session State Protection for 
Application Items

To configure Session State Protection for an application item:

1. Click the arrow next to Application Items.

2. Click the Application Item link. Specify the security attribute for 
the items and click Apply Changes.

1

2
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Practice 14-3 Overview: Enabling Session State 
Protection

This practice covers the following topics:

• Setting Page Access Protection to No URL Access

• Creating a branch without passing the URL
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In this lesson, you learned how to implement security for your application. You learned how to 
associate an authentication scheme with your application and also how to create and attach 
an authorization scheme to your application. You also learned how to enable Session State 
Protection and configure security attributes. 
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Summary

In this lesson, you should have learned how to:

• List the different ways to secure your application

• Differentiate between authentication and authorization 

• Create an authentication scheme for your application

• Create an authorization scheme by using Access Control

• Enable and configure Session State Protection
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Managing Application 
Navigation
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Jack successfully added navigation to PTS application so that any page can be run easily. 
While working with different options in Oracle APEX, he understood that Oracle APEX allows 
developers to create more visual and attractive navigation lists with images. Jack finds it quite 
interesting and gets into implementing those features.
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Jack Tries to Improve Application Navigation
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In this lesson, you learn to build a hierarchical list with images on the home page. You also 
build a database-driven navigation report and a site map, and incorporate security into your 
site map.
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Objectives

After completing this lesson, you should be able to:

• Build a hierarchical list with images

• Build a database-driven navigation report

• Build a site map

• Enforce authorization on the site map
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In Unit 3, you include navigation in your application with the help of shared components. This 
unit also explains how to implement page-level authorization to make your application highly 
secure.
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You Are Here in This Course
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Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application
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Aid Navigation

Lesson 13: Working with Themes, Templates, 
and Files
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Lesson 15 : Managing Application Navigation
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Lesson Agenda

• Building a Hierarchical List with Images

• Building a Database-Driven Navigation Report

• Building a Site Map

• Enforcing Authorization on Your Site Map
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One way to handle navigation is using a hierarchical list with images. The menu structure in 
Oracle Application Express uses hierarchical lists with images. 

With the introduction of Universal Theme in Oracle APEX 5.0, the navigation lists can be 
created using “Font Awesome Icons” instead of images. This gives a more modern look to the 
application’s navigation lists and also does not add more weight (occupy memory) to the 
application.

All through the slides in this lesson, you see references to PTS application, which is created 
using Universal Theme. Therefore, all the slides in this lesson give reference to “Font 
Awesome Icons” only.

In the slide, you see the original navigation and also how the images can be used and the 
submenus are displayed. To accomplish the hierarchical list with images, several steps need 
to be performed.

Oracle Application Express Workshop I   15 - 6

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Building a Hierarchical List with Images 
(Font Awesome Icons)

Universal Theme supports Font Awesome Icons instead of regular image files.

Lists without Font Awesome Icons

Lists with Font Awesome Icons
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To build a hierarchical list with images, you need to perform a series of steps:

1. Update the list with the desired sublist items.

2. Upload image files to “Static Application Files” under Shared Components. For 
applications using Universal Theme, this step is not needed because you can use Font 
Awesome Icons, which are preloaded with the application.

3. Edit the list to associate the list entries with Font Awesome Icons.

4. Associate the list with the list region on a page and set the region properties.
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Building a Hierarchical List with Images

1. Update the list with the desired sublist items.

2. Identify and upload the images to include in the list. This step 
is not required if “Font Awesome Icons” are used. 

3. Associate an image or font awesome icon with a list item.

4. Associate the list with the list region and define region 
settings.
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The first step is to update the list with the desired sublist items by performing the following 
steps:

1. On your application page, click Shared Components > Lists.

2. Select the list that exists or create one.

3. Click Create List Entry.

4. Create an entry for each item you want to include in the list. Specify a parent list entry 
(where appropriate) and a page to branch to when the entry is selected. 
Note: The best practice is to sequence each entry by parent list entry and stagger the 
numbers in case a new list entry needs to be added at a later date.
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Building a Hierarchical List with Images

1. Update the list with the desired sublist items.
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Identify the images that you want to incorporate and upload the images into Application 
Express.

1. On your Application page, click Shared Components.

2. Under Files, select Images.

3. For each image, click Create and select the file to upload and then click Upload.

The list of images uploaded is shown.

Note: To see the icon, change to the detail view.
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Building a Hierarchical List with Images

2. Identify and upload the images to include.

1

This step is not required for Font  Awesome Icons.

2

3 4
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Associate an image or font awesome icon with a list item.

1. From Shared Components > List, select your list.

2. Click the list entry for which you want to associate an image or icon to edit its properties

3. Click the pop-up LOV beside the Image/Class field, browse for the image file or font 
awesome icon.

4. Click Apply changes.
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Building a Hierarchical List with Images

3. Associate an image or font awesome icon with a list item.

2

1

3
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Define the list region settings. 

1. Open the page where the list region is created in page designer mode.

2. Under Rendering, select the list region and change the template to “No Template” in its 
property editor.

3. Also, select your list name for the drop-down list in its property editor.

4. Select the list attributes under Rendering and choose the appropriate “List Template” in 
its property editor.
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Building a Hierarchical List with Images

4. Define list region settings.
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Practice 15-1 Overview: Building a Hierarchical List 
with Images

This practice covers the following topics:

• Updating the existing list

• Associating parent list entries with font awesome icons

• Changing the attributes of the navigation region
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Lesson Agenda

• Building a Hierarchical List with Images

• Building a Database-Driven Navigation Report

• Building a Site Map

• Enforcing Authorization on Your Site Map
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Often, you want to handle navigation through shortcuts. In this case, you want to show a list 
based on values in the database. In the example in this slide, a list of Projects shortcuts is 
shown. The user selects a project, which populates the project detail page based on the 
project.

This navigation between pages based on a value in the database is done using a report. The 
report also selects the ID column (in this case, PROJECT_ID), which is then passed to the 
linked page so that the page can be populated. In the example in this slide, the user selected 
the project name, so the PROJECT_ID is passed to the Manage Projects page and the 
information for the project is displayed.

Jack creates a navigation-based report for quick access to project information in PTS.
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Building a Database-Driven Navigation Report

This report is used to navigate between pages by using links 
defined against values in the database.

1. Create a report based on a column.

2. Create a link to page and pass an ID value.

Click 
project 
name.

Displays 
project 
details
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In the example in this slide, a report was created and the PROJECT_NAME and PROJECT_ID
columns were selected. 

After the report is created, under Region Definition, update the properties of PROJECT_ID 
such that they will be displayed as links.
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Building a Database-Driven Navigation Report

1. Create a report based on a column.
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The next step is to create a link from the PROJECT_NAME column to the Manage Projects 
page and pass the PROJECT_ID value.
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Building a Database-Driven Navigation Report

2. Create a link to a page and pass an ID value.
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Answer: a
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QQuiz

You can copy list entries from one list to another.

a. True

b. False
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Practice15-2 Overview: Building a Database-Driven 
Report

This practice covers the following topics:

• Building a report based on the data in a table

• Navigating to the detail
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Lesson Agenda

• Building a Hierarchical List with Images

• Building a Database-Driven Navigation Report

• Building a Site Map

• Enforcing Authorization on Your Site Map
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Site maps are typically useful for applications that are display- or query-only. For larger online 
transaction processing (OLTP) applications, site maps may not be as useful because there 
are many pages that perform similar functionality.

To create a site map, you must perform the following tasks:

1. Create a page group with the pages that you want to appear in the site map.

2. Under Utilities > Application Express Views, create the SQL to select the appropriate 
PAGE_NAME and PAGE_ID for your PAGE_GROUP and APPLICATION_ID.

3. Create a report that shows the page name.

4. Create a link from the page name to the page it corresponds to. Pass the item value 
#PAGE_ID# in the Page field.

5. Modify the report to use the desired templates. In the example in this slide, the Sidebar 
Region Template with the Borderless Report Template is used.
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Building a Site Map

A site map is used to navigate between pages by page title.

1. Create a page group with the pages that you want to appear 
in the site map.

2. From Utilities, create SQL from the 
APEX_APPLICATION_PAGES view.

3. Create a report that shows 
the page name.

4. Create a link from the item 
to #PAGE_ID#.
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To show a list of desired pages in your site map, one technique is to use page groups. Create 
a page group and assign the pages that you want to appear in your site map to the page 
group you created.

To create a page group, perform the following steps:

1. On the application home page, click Utilities.

2. Under Page Specific Utilities, click Cross Page Utilities

3. Click Page Groups, and then click Create.

4. Enter Site Map for Name and click Create.

5. Click the Page Assignments tab.

6. Select Site Map for New Group and for all the appropriate pages, and click Assign 
Checked.
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Building a Site Map

1. Create a page group with the pages that you want to appear 
in the site map.
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The next step in building your site map is to generate the SQL statement that you want to run 
to produce the site map. To produce the SQL statement, perform the following steps:

1. Navigate to the Utilities > Application Express Views option.

2. Select the APEX_APPLICATION_PAGES view.

3. Click the Select Columns tab.

4. Deselect the default columns and select PAGE_ID and PAGE_NAME.

5. Click the Filter tab.

6. Select APPLICATION_ID from the list of columns and enter your application ID in the 
value field.

7. On the next line, select PAGE_GROUP from the list of columns and enter 'Site Map' in 
the value field.

8. Click Results to see the data result. This is the data you want to be included in your site 
map.

9. Click Query to review the query that was executed.
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Building a Site Map

2. From Utilities > Application Express Views, create SQL from 
the APEX_APPLICATION_PAGES view.
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The next step is to create a report that invokes the query you just generated.

1. On the Application page, click Create Page.

2. Click Report > Classic Report.

3. Enter Site Map for the name and click Next.

4. Click Next to not include tabs because this page is going to be added to the navigation 
bar.

5. Enter the following SQL statement and click Next:

select PAGE_ID, PAGE_NAME

from APEX_APPLICATION_PAGES

where APPLICATION_ID = &APP_ID. 

and PAGE_GROUP = 'Site Map'  

6. Enter Site Map for Region Name, change Column Heading Sorting to No, and click 
Next.

7. Click Finish.

8. Edit the page and, under Rendering, select Site Map and update its properties in the 
Property Editor.

9. Deselect the Show check box for PAGE_ID. 
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Building a Site Map

3. Create a report that lists just the page name.
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Now you need to add the link to view the page when selected. 

1. Under Rendering, select PAGE_NAME under columns

2. Update the properties in Property Editor as follows:

2. Target : #PAGE_ID#

3. Link Text: #PAGE_NAME#

3. Select PAGE_ID under  Columns  (under Rendering) and change its Type to Hidden.

4. Select Attributes under Site Map region and change Pagination Type as “No Pagination 
(Show all rows)”.

5. Click Apply Changes.
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Building a Site Map

4. Create a link from the item to #PAGE_ID#.
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The steps in the slide indicate what is necessary to create a navigation bar entry with text.
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Adding a Navigation Bar Entry

To access the site map, create a navigation bar entry:

1. From Shared Components, select Navigation Bar List.

2. Select Desktop Navigation Bar.

3. Click Create List Entry and the List Entry page opens.
4. Enter Site Map for Entry Label.

5. Select “Page in this Application” for Target Type.
6. Enter Site Map for Entry Label and click Next.

7. Select the site map page from the Page drop-down list.

8. Click Create List Entry.
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Answer: a
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QQuiz

Navigation bars are different from other shared components
in that you do not need to reference them on a page-by-page 
basis.

a. True

b. False
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Practice15-3 Overview: Building a Site Map

This practice covers the following topics:

• Building a site map page 

• Adding the page as a navigation bar entry
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Lesson Agenda

• Building a Hierarchical List with Images

• Building a Database-Driven Navigation Report

• Building a Site Map

• Enforcing Authorization on Your Site Map
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To show only those pages that a particular user is authorized to use on the site map, you 
must create a function that checks the authorization scheme and then selects only those 
pages. The function should contain the following code:
create or replace function authorization_check(

p_scheme in varchar2)

return varchar2

is

begin

if apex_util.public_check_authorization(p_scheme) then

return 'true';

else

return 'false'; 

end if;

end;
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Enforcing Authorization on Your Site Map

Showing an entry on the site map based on authorization requires 
the following:

1. Creating a function that checks for authorization

2. Updating the SQL query on the report to check whether the 
function is true

Developer

Administrator
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Practice 15-4 Overview: Enforcing Authorization on the 
Site Map 

This practice covers the following topics:

• Adding a function that determines authorization of a page in 
the site map 

• Changing the SQL report query for the site map to make sure 
that the page is displayed only if authorized
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In this lesson, you have learned how to build a hierarchical list with images, a database-driven 
navigation report, a site map and authorize it.
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Summary

In this lesson, you should have learned how to:

• Build a hierarchical list with images

• Build a database-driven navigation report

• Build a site map

• Enforce authorization on your site map
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Unit III: Customizing Your 
Web Application
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In Unit 3, you completed four topics.
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Unit III Road Map

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 12: Adding Shared Components that 
Aid Navigation

Lesson 13: Working with Themes, Templates, 
and Files

Lesson 14: Implementing Security

Lesson 15 : Managing Application Navigation
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Unit IV: Enhancing Your Web 
Application
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Jack is almost ready with the PTS application. As a final task, he is planning to enhance the 
application by extending it and adding charts, calendars, trees, dynamic actions, plug-ins, and 
a printing feature. He believes that after he adds these features, the PTS application will be 
production ready and can be used by the company.
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Jack Enhances Project Tracking System

Let me 
enhance the 
application!
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In Unit 4, you add advanced features to your application by creating dynamic actions, 
calendars, trees, charts, and application feedback.
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Unit IV Road Map

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 16: Extending Your Application

Lesson 17: Creating and Editing Charts

Lesson 18: Adding Calendars and Trees

Lesson 19 : Using Dynamic Actions and Plug-
Ins

Lesson 20 : Utilizing Application Express 
Printing

Lesson 21 : Managing Application Feedback
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Extending Your Application
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Jack has a functional PTS application that he developed using APEX. 

Jill is really happy with the application. She sends an email to Jack asking him to extend the 
application by adding more features to it. Now that Jack is familiar with APEX, he will be 
adding all the features that Jill mentions in the email, to the application.
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Jack Extends the Application

Upload and 
download 

page

BLOB data 
to report 
and form

Data 
Load 

Wizard

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



This slide shows a graphical representation of the entire course highlighting the lesson which 
is dealt with in these slides.

Oracle Application Express Workshop I   16 - 3

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

You Are Here in This Course

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 16: Extending Your Application

Lesson 17: Creating and Editing Charts

Lesson 18: Adding Calendars and Trees

Lesson 19 : Using Dynamic Actions and Plug-
Ins

Lesson 20 : Utilizing Application Express 
Printing

Lesson 21 : Managing Application Feedback
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In this lesson, you learn how to create Data Load Wizard pages and an upload and download 
page. You also learn how to add BLOB data in your application and how an email notification 
can be sent from your application.
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Objectives

After completing this lesson, you should be able to:

• Create Data Load Wizard pages

• Create an upload and download page

• Add BLOB data to an existing application

• Send an email notification

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Oracle Application Express Workshop I   16 - 5

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Lesson Agenda

• Creating Data Load Wizard Pages

• Creating an Upload and Download Page

• Adding Binary Large Object (BLOB) Data to an Existing 
Application

• Sending an Email from an Application
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Applications with data loading capability enable end users to dynamically import data into a 
table within any schema to which the user has access. To do this, end users run a Data Load 
Wizard that uploads data from a file or copies and pastes data entered by the end user 
directly into the wizard. You can create a series of Data Load Wizard pages in your 
application by using the Data Load Wizard. You can use this wizard to add table lookups and 
transformation rules that are executed when the Data Load Wizard runs. 
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Data Load Wizard
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To create Data Load Wizard pages, perform the following steps:

1. Navigate to the application home page and click Create Page.

2. Select Data Loading.

3. To create a new data load definition, specify a name, and select a schema owner, table 
name, and up to three columns that uniquely identify a row. Click Next.

4. Specify a transformation rule. Transformation rules allow you to change the data being 
uploaded before it is inserted into the base table. If required, you select the column to 
transform and then the desired rule to apply to it. Click Add and then click Next.

5. If required, you can add a new table lookup by specifying the column name and the 
lookup definition. Table lookups allow you to match an uploaded value against another 
table and use the associated key value instead of the uploaded value. In the example in 
the slide, the look up table in not created. Click Next.

6. A short descriptive name for each page of the Data Load Wizard to be created is 
provided. Click Next.

7. Select the navigation preference and click Next.

8. Provide buttons and branching options and click Next.

9. Confirm your wizard attributes and click Create.
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Creating Data Load Wizard Pages
2

3

4

6

91

5

8
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After the Data Load Wizard pages are created, you notice the flow of the wizard. Four wizard 
pages are created:

1. The first wizard page is where you specify the data load source. You want to upload a 
file with data. Select “Upload file, comma separated (*.csv) or tab delimited” for Import 
From and click Browse. Select the file. Enter the separator value and click Next.

2. The Data/Table Mappings are displayed. Select the columns to match the columns in 
the database and click Next.

3. The Data Validation page displays the data that will be inserted into the database. Here 
the lookup is applied. Verify the data and click Load Data.

4. The Data Load Results page shows the rows that were inserted and updated, that failed, 
and that need to be reviewed. Click Finish to complete the data load process.
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Data Load Wizard Pages

1

2

3
4
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Practice 16-1 Overview: Creating Data Load 
Wizard Pages

This practice covers creating a series of wizard pages to upload 
data into a table.
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Lesson Agenda

• Creating Data Load Wizard Pages

• Creating an Upload and Download Page

• Adding BLOB Data to an Existing Application

• Sending an Email from an Application
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You can create an upload and download page by adding the file browse item type to your 
page. When you use the file browse item type, the files that you upload are stored in a table 
called APEX_APPLICATION_TEMP_FILES. Every workspace has access to this table 
through a view called APEX_APPLICATION_TEMP_FILES. 

To create the file browse item type on a page, perform the following steps:

1. In the Page Definition, drag the File Browser item from the Items gallery to under Items 
in the Grid Layout. Alternatively, you create the item by right-clicking the Rendering 
pane and selecting Create Page Item.

2. In the Property Editor, enter the item name, label, and storage type. Select Table
APEX_APPLICATION_TEMP_FILES for Storage Type.

3. Save the page. The item is successfully created.
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Creating an Upload and Download Page

2

1
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Practice 16-2 Overview: Adding an Upload and 
Download Page 

This practice covers the following topics:

• Creating a form in an HTML region with a file upload item and 
a button

• Creating a report on the document table that has links to 
download documents

• Providing links to download the documents in the report
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Lesson Agenda

• Creating Data Load Wizard Pages

• Creating an Upload and Download Page

• Adding BLOB Data to an Existing Application

• Sending an Email from an Application
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If you have a column in a table of the binary large object (BLOB) type that you want your user 
to be able to populate, you need not write all the code to load the selected file. BLOB support 
in Application Express for Forms and Reports is built-in. If you create a form (via the Create 
Application Wizard, by creating a page of the Form or Report and Form type, or by creating a 
region of the Form type) or add an item to an existing form, any items whose source is a 
database column of the BLOB type will result in an item of the File Browse type. When the 
form is called for insert, the file selected by the user will be loaded into the BLOB. When the 
form is called for update, a download link will be displayed to the right of the Browse button. 
This allows the user to download the file. 
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Adding BLOB Data to an Existing Application

Report

Form
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Before you create your form and report, you must add the BLOB column to the table. In this 
example, you add a Photo BLOB column to the CUSTOMERS table. You can create three 
additional columns that store column attribute information about the BLOB data. In this 
example, you add MIMETYPE, FILENAME, and LAST_UPDATE_DATE that will store 
information about the BLOB so that you can efficiently retrieve and process BLOB data. 
MIMETYPE is important so that your browser knows how to display the BLOB, FILENAME
allows the file to be saved using the original file name, and LAST_UPDATE_DATE (the date 
the BLOB column was last updated) facilitates browser-image caching. 

Note: Character Set is another column that you can include in the BLOB definition.
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Adding BLOB Data

Add a BLOB column and columns for BLOB attributes: 

• File name

• Mimetype

• Last Column Updated

alter table "CUSTOMERS" add
("PHOTO" BLOB NULL,
"FILENAME" VARCHAR2(255) NULL,
"MIMETYPE" VARCHAR2(255) NULL,
"LAST_UPDATE_DATE" DATE NULL)
/
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To generate the appropriate code to store and display BLOB data declaratively, you create a 
form and/or form with a report by using wizards. In this example, you create a form with an 
interactive report. Select only the BLOB column when selecting the columns to include in the 
report and form. The columns that contain the metadata about the BLOB column (MIMETYPE, 
FILENAME, and LAST_UPDATE_DATE) are populated when the BLOB data is uploaded, and 
then used when the file is downloaded or displayed inline.

After the form and report are created, the BLOB format is changed to reflect what metadata 
columns to populate when a BLOB is added to the BLOB column, and then what attributes to 
use when the BLOB data is retrieved. For example, if you upload a custpic.gif file, the 
BLOB itself is uploaded to the BLOB column, image/gif is uploaded to the MIMETYPE
column, and custpic.gif is uploaded to the FILENAME column. If you specify that you 
want the BLOB to be retrieved as an attachment when the download link is clicked, the 
download window appears with the name of the file. The appropriate software is represented 
based on MIMETYPE.
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Example: Creating a Form with a Report

To generate a form with a report that contains BLOB data, 
perform the following steps:

1. Create a form with a report.

2. Select the BLOB column. (Do not select the columns that 
contain the BLOB attributes.)

3. Change the BLOB format for both Form and Report.

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



When using the wizards, the SQL to retrieve BLOB column data is generated automatically. 
The report includes selection of the length of the BLOB (for example, 
dbms_lob.getlength(PHOTO)). If the length is 0, the BLOB is null and no download link is 
displayed.  
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SQL Query for BLOB Data in Report

dbms_lob.getlength(<column name>) is generated to 
determine whether BLOB contains a value.
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You can also change the definition of the BLOB format for the column in your form. Perform 
the following steps:

1. In the Forms definition page, under Items, select the BLOB item. In this example, the 
P7_PHOTO item is selected.

2. In the Property Editor, under Source, note that Source Type shows Database Column 
and Source value or expression field includes <DB_COLUMN_NAME>.

3. Under the Settings tab, select “BLOB column specified in Item Source attribute” for 
Storage Type. You can specify the parameters for how you want the BLOB to be stored 
and retrieved. If MIMETYPE, FILENAME, BLOB Last Updated Column, and Character 
Set Column are specified, the information is stored in the database. When the download 
link is clicked, the information in these columns is retrieved from the database. In 
addition, the Content Disposition field indicates how the BLOB column is retrieved—
inline in the browser or as an attachment allowing the user to download to another 
location to view. The Download Link Text is the name that appears on the form 
indicating that a BLOB is contained in the column.
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Modifying the BLOB Format in the Form

Specify the parameters for how you want the BLOB to 
be stored and retrieved.

1

2

3
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The form created through the wizards does not allow you to update a row and set a BLOB 
column to null. You can add a delete image region. Perform the following steps:

1. Create an HTML region to store the image inline in column 2.

2. Create an item to show the image on the page.

3. Create a Delete button.

4. Create a Delete Image Column process to perform an update and set the BLOB, 
MIMETYPE, FILENAME, and LAST_UPDATE_DATE columns to null. 
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Adding a Delete Image Region
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To create an item that will store the image on the page, perform the following steps:

1. Create the Display Image item in the Grid Layout. You can drag the item from the Items 
gallery to the grid layout of the page definition.

2. In the Property Editor, enter a name for the item. Make sure that for Based On, “BLOB 
Column specified in Item Source” is selected. Enter FILENAME in Filename Column and 
LAST_UPDATE_DATE in BLOB Last Updated Column.

3. Select Database Column for Source Type and change the Database Column Name to 
PHOTO.

4. Drag HTML Button (legacy – APEX 5 migration) from the Buttons gallery to under the 
P7_IMAGE item in the Photo Image subregion.

5. In the Property Editor, enter the button name and other details.
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Adding a Delete Image Region: Creating an Item

1
2 4

3
5
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The last step is to create a process that updates the table to set the BLOB column, as well as 
the MIMETYPE, FILENAME, and LAST_UPDATE_DATE columns, to null. Perform the 
following steps:

1. In the Processing tab of the left pane, right-click Processing and select Create Process. 
2. In the Property Editor, enter a name for the process. Change the sequence number to 5

so that it will be executed first. Enter the code in the slide for PL/SQL Page Process.

3. Enter success and error messages in the Success Message and Error Message text 
boxes, respectively. Select the Delete button you just created, and save the page.

Oracle Application Express Workshop I   16 - 21

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Adding a Delete Image Region: Creating a Process

-- empty the image
update customers 
set photo = null,
mimetype = null,
filename=null,
last_update_date=null
where customer_id = :P7_CUSTOMER_ID;

1
2 3
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Answer: c
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QQuiz

If you create a form by using the Create Application Wizard,
any item whose source is a database column of type BLOB will 
result in an item of type:

a. Check Box

b. Hidden

c. File Browse

d. Radio Group
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Practice 16-3 Overview: Adding BLOB Data to Your 
Report and Form

This practice covers the following topics:

• Adding BLOB columns to a table

• Creating a form with a report

• Modifying the BLOB format in the form and the report

• Adding a delete item region to the form
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Lesson Agenda

• Creating Data Load Wizard Pages

• Creating an Upload and Download Page

• Adding BLOB Data to an Existing Application

• Sending an Email from an Application
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To gather feedback, you can create a Contact Us page, which is a form where users enter 
their information and then submit the page. When the page is submitted, a process is fired 
that will send an email to the desired recipient. There are two methods to creating the send 
email process: declaratively or by using the APEX_MAIL package API. In the following slide, 
you examine the declarative approach.
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Contact Us Page

Send an email with values from a form:
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To create a Send E-Mail process, perform the following steps:

1. In the left pane, under Processing, right-click Processing and select Create Process.

2. The new process is created. In the Property Editor, enter a name for the process and 
select Send E-Mail for Type.

3. Enter a value or a page item name for all the mandatory fields and indicate whether you 
want the email to be sent immediately or not.

4. Enter messages for Success and Error. 

5. Select Submit for When Button Pressed. Save the page.

When you click the SUBMIT button, the process is executed and the email is sent.

Oracle Application Express Workshop I   16 - 26

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Creating a Send E-Mail Process
1

2

3

4

5
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In this lesson, you should have learned how to extend your application to use advanced 
techniques such as creating Data Load Wizard pages, creating an upload and download 
page, adding BLOBs, and sending email notifications.
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Summary

In this lesson, you should have learned how to:

• Create Data Load Wizard pages

• Create an upload and download page

• Add BLOB data to an existing application

• Send an email notification
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Creating and Editing Charts
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In a casual talk about PTS, Jill expresses that along with textual reports, it will be better if PTS 
can generate charts also which will make things clearer for any project manager who wants to 
get a quick snapshot of project at any point of time. To get this done, Jack looks into creating 
and editing charts with Oracle Apex.
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Introducing Visual Aids for Representing Data
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In this lesson, you learn how to create and use charts in desktop and mobile applications. You 
also learn some of the additional charting examples that can be used in your application.
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Objectives

After completing this lesson, you should be able to:

• Create and use charts in desktop applications and mobile 
applications 

• Explain some of the additional chart examples
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In Unit 3, you included navigation in your application with the help of shared components. 
This unit also explains how to implement page-level authorization to make your application 
highly secure.
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Lesson Agenda

• Creating and Using Charts
– Creating a Flash Chart

– Viewing and Modifying Chart Attributes

– Creating an HTML5 Chart for Mobile Applications

• Reviewing Additional Charting Examples
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Oracle Application Express includes built-in wizards for generating two types of charts: 
HTML5 and Flash charts. 

Flash charts are based on the AnyChart Flash Chart component. AnyChart is a flexible 
Macromedia Flash–based solution that enables developers to create animated, compact, and 
interactive Flash charts. Flash charts are rendered by a browser and require Flash Player 9 or 
later. For more information about AnyChart, go to http://www.anychart.com.

HTML5 charts use a JavaScript chart engine, rendering the chart in SVG format. Flash cannot 
be rendered on most of the modern mobile devices. However, you can now take advantage of 
the new HTML5 charting solution to incorporate charts in your mobile applications. HTML5 
charts are compatible with popular browsers. The example in the slide shows two Flash 
charts, 3D bar and 3D column, which are based on the same query and it shows the number 
of projects under each project status. 
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Building Charts

These two charts are 
based on the same 
query.

3D Bar Chart

3D Column Chart
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You define a chart in Application Builder using a wizard. For most chart wizards, you select a 
chart type and provide a SQL query by using the syntax shown in the slide. Here link is a 
URL, label is the text that displays in the bar, and value is the numeric column that defines 
the bar size. 

The example in the slide shows the SQL query using the syntax.

Jack wants to create a chart that shows the number of projects for each possible status in 
Project Tracking System. He generates the SQL query shown in the slide to build the chart.
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Creating SQL Queries for Charts

Example:

SELECT link, label, value
FROM …

select null link, STATUS_NAME label, 
COUNT(PROJECT_STATUS) value1from  
"PTS"."PROJECT_STATUS_VIEW" group by STATUS_NAME
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To create a Flash chart, navigate to your application home page and click Create Page. 
Perform the following steps:

1. Select Chart and click Next.

2. Select Flash Chart for Chart Rendering. Select the type of chart that you want to create. 
Click Next. 
Note: Numerous Flash charts are available.

3. Depending on what you selected from the previous list, you may receive a set of more 
detailed charts to select from. Select the chart that you want and click Next.

4. Accept the defaults and click Next.
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Creating a Flash Chart

1

4

2

3
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5. Provide details to create a new Navigation Menu entry and click Next.

6. Enter a Chart Title and specify any of the parameters in this window. In the example in 
the slide, a different Color Scheme is selected and X-Axis and Y-Axis titles are 
specified. Click Next.

7. Enter a SQL query that this chart will be based on. If you want to see a sample of a 
SQL query, you can click the Chart Query Example link at the bottom of the window. 
The query can differ depending on the type of chart that you are creating. Click Next.

8. Click Create.
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Creating a Flash Chart

8
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6
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After you create a chart, you can edit the attributes of the chart region. To view and edit the 
attributes:

1. Click the Page icon on the application home page.

2. In Page Designer View, click the Chart Attributes  under Page Rendering to see its 
properties in the Property Editor on the right.

3. Edit the properties to change the rendering, content, and the look and feel of the chart.

The attribute categories may be slightly different depending on the chart type. 
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Viewing and Editing Chart Attributes
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Practice17-1 Overview: Creating and Editing Charts

This practice covers the following topics:

• Creating a Flash chart page that includes a Horizontal Bar –
3D Bar Chart

• Modifying the chart and changing it to a 3D Column Chart with 
Series Color Scheme set to Look 7

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



You can create an HTML5 chart for both desktop and mobile applications by specifying the 
type of user interface. The steps to create an HTML5 chart for a mobile application is shown 
in the slide.
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Creating an HTML5 Chart for Mobile Applications

1. Navigate to your application and create a new page.

2. Select Chart.

3. Select HTML5 Chart for chart rendering, and specify a chart 
type.

4. For page and region attributes, specify the page number, 
page name, region template, region name, and breadcrumb.

5. For Tab Options, specify whether to include tabs. 

6. For Chart Attributes, specify the appropriate attributes.

7. For Query, specify a query by entering a SQL Query or by 
clicking the Build Query button.

8. Click Create.
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Practice 17-2 Overview: Creating an HTML5 Chart for 
Mobile Applications

This workshop covers creating HTML5 Pie and Doughnut charts 
for mobile applications.
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Lesson Agenda

• Creating and Using Charts

• Reviewing Additional Charting Examples
– Creating a Combined Chart

– Creating a Project Gantt

– Creating a Circular Gauge Chart

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



You can create a chart that is a combination of Line, Bar, and Marker chart types. If you want 
to show different chart types on the same chart, you simply create several data series of the 
different (but combinable) types. The example in the slide shows a combined chart. Salary 
series data is displayed as a Line chart and Service data is displayed as a Bar chart.

In this example, you first create a chart page of 3D Column type. Then you edit the chart 
attributes and select Line for Series Type. The Salary series of the chart now appears as a 
Line, and the Service series appears as a Bar.
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Creating a Combined Chart
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To create a combined chart, perform the following steps:

1. Create a 3D Column chart. Specify Employee for X-Axis Title and Salary for Y-Axis 
Title. Select the X-Axis option for Show Scrollbar. For Show Legend, select the Right 
option. Use the following SQL query:

SELECT NULL LINK,

LAST_NAME LABEL,

SALARY "Salary",

(SYSDATE – HIRE_DATE) “SERVICE"

FROM   EMPLOYEES

ORDER  BY SERVICE

2. Edit the chart. Under chart region in page designer, click Series 1 to open its properties 
in the Property Editor on the right.

3. Under Identification, select Line for Series Type. Click the “Save and Run” icon.

When creating a combined chart, the Series Type selected is associated with a single 
series. If your query contains multiple series, the setting of “Line” Series Type is only 
applied to the first series of that multiseries query.
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Creating a Combined Chart

Editing attributes in 
page designer
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The Series Type of the second series will automatically pick up the default Series Type 
for the chart. In this example, the query contains multiple series. Therefore, the setting of 
“Line” Series Type is applied only to the first series of the query. The Series Type of the 
second series will automatically pick up “Bar” because the chart type is 3D Column 
Chart.

4. Run the page. You can now see a combination of salary as Line and commission as Bar 
charts.

Note: For a multiseries query, the setting of Series Type is applied only to the first series of 
your query. But, if you want to separate your multiseries into two separate queries and create 
two separate series on the chart, you can set a different series type on each.
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Answer: b
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QQuiz

Your chart query syntax looks like the following:

In the syntax, value refers to the:

a. Text that is displayed in the bar

b. Column that defines the bar size

c. Starting point

d. URL

SELECT link, label, value
FROM ...
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Application Builder includes built-in wizards for generating Project Gantt and Resource Gantt 
charts. How you create a Gantt chart depends on whether you are adding it to an existing 
page, or adding it on a new page. Gantt chart support in Oracle Application Express is based 
on the AnyChart-AnyGantt Component. AnyGantt is a flexible Macromedia Flash–based 
data-visualization solution that enables developers to create complex and informative Gantt 
charts. 

You use a Project Gantt chart to show the progress of completion of a group of tasks. The 
chart considers planned time periods and actual time periods of the tasks. You can also use a 
Project Gantt chart for complex projects that involve hierarchies. 

The slide example shows a parent/child hierarchy between Charts Integration and Update 
Application tasks. The Project Gantt chart in the slide consists of the following elements: 

• A data grid that displays the task number, name, start time, and end time

• A timeline that displays the task progress bar in red, the actual progress bar in blue, and 
the planned timeline bar in green

• A navigation panel that enables you to modify your chart’s visual appearance

The task tooltip uses the %dd.%MMM.%yyyy date format that you specify on the Gantt 
Settings tab.
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Creating a Project Gantt
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Project Gantt charts require a task name, task ID, parent task ID, actual start date, actual end 
date, and progress value for each task. Two optional values for planned start date and 
planned end date can also be used. 
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Creating a Project Gantt

To create a Project Gantt chart, create a Flash chart and provide 
a SQL query by using one of the following syntaxes:

SELECT LINK,
TASK_NAME,
TASK_ID,
PARENT_ID, 
ACTUAL_START_DATE,
ACTUAL_END_DATE,
PROGRESS

FROM TASKS1

SELECT LINK,
TASK_NAME,
TASK_ID,
PARENT_ID, 
ACTUAL_START_DATE,
ACTUAL_END_DATE,
PROGRESS,
PLANNED_START,
PLANNED_END

FROM TASKS1
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To create a Project Gantt chart, perform the following steps:

1. In your application, click Create Page. Select Chart page type and click Next.

2. Select Flash Chart and select Gantt and click Next.  Then select Project Gantt and click 
Next.

3. Specify the page attributes and click Next. Accept the default tab option and click Next.

4. Specify the chart attributes. In the example in the slide, enter Project Gantt for Chart 
Title. Click Next.

5. Enter the following SQL and click Next:
SELECT null link, 

tasks task_name, id, parent_id, 

START_DATE, END_DATE, 

STATUS,

START_DATE-3, END_DATE+2

from TASKS1

6. On the Confirmation page, click Create.
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Creating a Project Gantt
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Answer: a
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QQuiz

You can use a Project Gantt chart for complex projects that 
involve hierarchies.

a. True

b. False
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The example in the slide shows a Gauge chart with the label outside the gauge and a needle 
pointer.

To create a Gauge chart, you provide a SQL query by using the following syntax:
SELECT value , maximum_value [ ,low_value [ ,high_value] ]

FROM ...

Total number of employees in department 80 is 34. The example in the slide shows that the 
salary of 11 employees in department 80 is greater than or equal to 10000.
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Creating a Circular Gauge Chart
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To create a Gauge chart, perform the following steps:

1. In your application, click Create Page. Select Chart page type and click Next.

2. Select Flash Chart and select Gauges. Click Next. Then select Dial and click Next.

3. Specify the page attributes and click Next. Accept the default tab option and click Next.
4. Specify the chart attributes. In the example in the slide, enter Salary Gauge for Chart 

Title, select Solid Color for Background Type, and enter #FFFFF for Background Color. 
Click Next.

5. Enter the following SQL and click Next.
select sum(case when salary <10000 then 0 else 1 end)value,count(*) 
max_value from oehr_employees where department_id=80

6. On the confirmation page, click Create. 

7. By default, the label alignment is Inside. To display the label outside the Gauge, edit the 
page. Select  Attributes under Page Rendering and select Outside for Label Alignment 
in its Property Editor. Click the “Save and Run” icon. Now, run the page.
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Creating a Circular Gauge Chart
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Practice17-3 Overview: Enhanced Charting Examples

This practice covers the following topics:

• Building a Combined chart

• Creating a Project Gantt chart

• Creating a Salary Gauge chart
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In this lesson, you should have learned about the various enhanced charting examples for 
both desktop and mobile applications. 
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Summary

In this lesson, you should have learned how to:

• Create and use Flash charts

• Create an HTML5 chart for mobile applications

• Create a Project Gantt chart

• Create a Gauge chart
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Adding Calendars and Trees
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By now, Jack has a good version of PTS application that can be used for real-time project 
management. While working with PTS with some real-time project-related data, Jack 
observes that there are many dates to be dealt with in PTS and having clarity on dates will 
definitely help in identifying lagging tasks, meeting deadlines, and planning things well in 
advance. Therefore, Jack decides to implement the calendars feature provided by Oracle 
Apex into PTS.
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Explores Tools to Organize Project Activities

• Project Deadlines

• Project Milestones

• Team Calendar

Tracking so many    
dates in PTS will not be 
an easy task for project 

managers.  I think, 
adding few calendars 

into PTS will be 
beneficial.

Must use 
Calendars and 
Trees in Oracle 

Apex
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In this lesson, you learn how to create calendars and trees in your application.
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Objectives

After completing this lesson, you should be able to create and 
manipulate:

• Calendars

• Trees
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In Unit 3, you include navigation in your application with the help of shared components. This 
unit also explains how to implement page-level authorization to make your application highly 
secure.
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You Are Here in This Course

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 16: Extending Your Application

Lesson 17: Creating and Editing Charts

Lesson 18: Adding Calendars and Trees

Lesson 19: Using Dynamic Actions and Plug-
Ins

Lesson 20: Utilizing Application Express 
Printing

Lesson 21: Managing Application Feedback
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Lesson Agenda

• Using Calendars
– Creating a Calendar

– Editing Calendar Attributes

– Dragging and Dropping Calendar Entries

– Linking to the Calendar from a Button

– Calendars for Mobile Applications

• Using Trees
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Oracle Application Express supports two types of calendars:
• Calendar: This type of calendar is based on the FullCalendar jQuery library and can be 

customized only through CSS.
• Legacy Calendar: This is a template-based calendar and may be deprecated in further 

releases of Oracle APEX. This is the same as “Easy Calendar,” which was created 
using a wizard in previous releases of Oracle APEX.

Irrespective of the type of calendar, you need to provide the following basic information while 
creating a calendar:
• Table or SQL query (depending on whether you are using wizard with query builder or 

pasting SQL query directly)
• Date Column: The date column determines which days on the calendar will contain 

entries.
• Display Column: The display column defines a specific row that will display a calendar 

date.

The calendar can be viewed in multiple modes: monthly, weekly, and daily or list.
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To create a calendar on a new page, navigate to your application home page and click Create 
Page. Perform the following steps:

1. Select Calendar and click Next.

2. Select the type of calendar required and click Next.

3. Specify a name and click Next.

4. Specify the tab option that you want and click Next.
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5. Select the table, which has a date column, and click Next.

6. Specify the date column, the column to display, and the primary key column. Also, 
specify whether you want to show a custom date range and allow drag and drop in the 
calendar. You can also specify if you want additional form pages created for adding new 
events or editing existing events in the calendar. In this example, you are creating a 
calendar based on PROJECTS table. Because you already have a form page to create / 
edit Projects, you select “No” for these two options. Click Next.

7. Specify the Table and Primary Key for generating a “Drag and Drop” query and click 
Next.

8. Specify the method by which Primary Key is populated in case of “Drag and Drop” and 
click Next.

9. Confirm the details and click Create.

For the PTS application, Jack wants to create a “Projects Timeline” calendar that displays all 
the projects as an event between planned start date and planned end date. He also plans to 
create a new project from this calendar (new entry on calendar) or edit any project from the 
calendar itself.
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Use the Calendar attributes’ property editor on the calendar page (opened in the page 
designer view) to specify a template, date columns, and general calendar formatting. In 
addition, you can define the interval in which the calendar is displayed, as well as define the 
links to be placed on a day or a column in the calendar.

To modify calendar attributes, perform the following steps:

1. Navigate to the page definition where your calendar was created. 

2. Open the calendar page in page designer view.

3. Under Rendering, locate “Attributes” under the calendar region and click it.

4. You can see its properties opened in the property editor on the right side.

5. Update the required properties and “save and run” the page to notice the changes in the 
application.

Warning (on the use of Start Time/End Time): If the date column specified does not have a 
time component (or if individual records have no time), by default, the time is 0:00 hours and 
will not be displayed if the start time is set to a later time (for example, 8:00 AM).
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You can also define the links to be placed on a day or a column in the calendar. In the 
example in the slide, you can modify an existing project by clicking it in the calendar. If you 
want to create a new project, click Day in the calendar. This navigates to the same page, but 
will clear the page so that you can create a new project.

For Projects Timeline calendar, Jack provided Page 7: Manage Projects in the Link column 
for both “Create Link” and “View/Edit Link’ options so that clicking an entry or a day in the 
calendar takes the user to this page where he/she can create a new project or modify the 
selected project.

Because of the authorization enabled on Page 7 already, all the project members will be able 
to just view the project details by clicking any project entry on the calendar. All the project 
managers will be able to edit the project details by clicking an entry in the calendar.
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By enabling drag-and-drop of calendar entries, you can move a project from one day to 
another from the calendar itself.
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When you enable the drag-and-drop feature in a calendar, a PL/SQL code will get created 
that will update the date of the project in the database.
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You may want to link to a calendar from a button on another page. In the example in the slide, 
you create a button on the Projects Master Report page that links to the calendar page. 
Perform the following steps:

1. Navigate to the Projects Master Report page and open it in the page designer view.

2. Drag a button from Buttons Gallery to the Report region in Grid Layout.

3. Update button properties such as name and label in the property editor.

4. Change Action to “Redirect to Page in this Application” and select the Calendar page for 
“Target” and click the “Save and Run” icon.
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In the report, when you click Calendar View, the Calendar page is displayed.
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When a calendar for mobile application is created, the calendar is displayed using the jQuery 
Mobile implementation. A dot on the calendar indicates that a project has an end date on that 
day. When the day is clicked, a List View is displayed below the calendar with a list of the 
entries on that day. When you click the project from the List View, the jQuery Mobile form 
page is displayed where you can modify the project.
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To create a calendar on a new page, navigate to your application home page and click Create 
Page. Perform the following steps:

1. Select the Mobile User Interface option. Select Calendar and click Next.

2. Select the type of calendar required and click Next. In this case, select Calendar.

3. Specify a name and click Next.

4. Select Navigation Preference and click Next.

5. Select the table name using which you want to create calendar query. Note that it must 
contain the display_name column and the date field to base the entry on, in this case, 
project_planned_start_date. Then click Next.

Oracle Application Express Workshop I   18 - 17

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Creating a Calendar for Mobile Applications

1

2

3

4

5

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



6. Specify the date column, the column to display, and the primary key column. Also, 
specify whether you want to “add a create/edit page”. Then click Next. In the example 
shown in the slide, “No” is selected.

7. Review the page details and click Create.

Oracle Application Express Workshop I   18 - 18

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Creating a Calendar for Mobile Applications

6 7

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Oracle Application Express Workshop I   18 - 19

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Practice18-2 Overview: Adding a Calendar to a Mobile 
Application

This practice covers creating a calendar for a mobile application.

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Oracle Application Express Workshop I   18 - 20

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Lesson Agenda

• Using Calendars

• Using Trees
– What Is a Tree?

– Creating a Tree

– Manipulating a Tree
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A tree is based on a table or view that contains a hierarchical relationship. You can create a 
tree in your application to communicate hierarchical or multiple-level data. You can create a 
tree from a query by identifying an ID and a parent ID in a table or a view. A tree definition 
contains a starting point and is displayed in a region on a page. The tree can also be 
referenced by multiple regions.

The example in the slide shows a tree created from the SQL specified on the right. The tree 
displays a list of managers and the employees who work for them.
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When you create a tree, it can be included on a new page or added to an existing page. To 
create a tree on a new page, navigate to the application home page and select Create Page. 
Perform the following steps:

1. Select Tree and click Next.

2. Enter a Page Number, Page Name, and Region Name, and click Next.

3. Accept the default Navigation Preference option, and click Next.

4. Select the table on which you want to create the Tree and click Next.
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5. For Query, select the columns for the following to include in the tree and click Next:

- ID: Select the column to base the tree on; in this case, EMPLOYEE_ID.

- Parent ID: Select the column to use as the parent ID; in this case, MANAGER_ID.

- Node Text: Select the text to appear on the tree nodes; in this case, LAST_NAME.

- Start With: Select the column to be used to specify the root of the hierarchical tree 
query.

- Start Tree: Choose how to start your query; in this case, null.

6. You can specify a Where and an Order By clause and click Next. In addition, you can 
see the query that was generated by clicking the expand icon for Current Query.

Note that connect_by_isleaf is a pseudocolumn, and connect by  
prior specifies a condition that identifies the relationship between parent rows and 
child rows in the hierarchy. The START WITH clause identifies the row or rows to be 
considered for the starting point of the hierarchy.
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7. Specify whether you want to include buttons for Collapse All and Expand All, whether 
you want to link to an existing item or define a tool tip for the nodes of the tree, and 
whether the tree state should be saved via the Selected Page Node Item. Then click 
Next.

8. Click Create.
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The tree displays the projects hierarchy. In the example in the slide, you see that the parent 
project for Super Insurance Solutions is Order Management project. When you click Super 
Insurance Solutions, the Manage Projects form is displayed. 
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This practice covers the following topics:

• Creating a new page with a tree region and linking it to 
another page

• Adding a button on a page and navigating back to the tree 
page using the button
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The lesson showed you how to use dynamic queries to display information in a calendar or 
tree.
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Summary

In this lesson, you should have learned how to create and 
manipulate:

• A calendar

• A tree
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Using Dynamic Actions and 
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Jack is continuously looking to improvise the user experience of the PTS application. He 
comes across the APEX built-in Dynamic Actions and Plug-ins feature which helps in 
improving the user experience.

He decides to explore Dynamic Actions and Plug-ins. After he is familiar with it, he plans to 
incorporate some of these features in the PTS application.
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This slide shows a graphical representation of the entire course highlighting the lesson which 
is dealt with in these slides.
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This lesson discusses dynamic actions and plug-ins. You learn what they are, how to create a 
dynamic action and use it in your application, and how to import a plug-in and use it in your 
application.
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Objectives

After completing this lesson, you should be able to:

• Create and use dynamic actions

• Import and use plug-ins
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Lesson Agenda

• Using Dynamic Actions
– What Are Dynamic Actions?

– Creating a Dynamic Action

– Dynamic Action Examples

• Using Plug-Ins
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Dynamic actions provide developers a way to define client-side behavior declaratively without 
the need to know JavaScript. You can create a dynamic action from ‘Dynamic Actions’ tab in 
page designer. From its property editor, you can specify an action that is performed when a 
defined set of conditions occur. You can also specify which elements are affected by the 
action, and when and how they are affected.

The process of implementing a dynamic action involves the following:

• Edit or create an item, button, region, DOM object, or jQuery selector on a page. This 
component is referenced within the dynamic action, which is defined when it fires.

• Create a dynamic action from the application page that invokes the action.

• Run your application to test the dynamic action.

In the example in the slide, in the screenshot on the left, the value for Milestone Yn is YES and 
the Milestone Date item is enabled. In the screenshot on the right, the value for Milestone Yn 
is No and the Milestone Date item is disabled. The way in which the items work is controlled 
by the dynamic action created.

Many dynamic actions are available in Application Express. In this course, you examine a few 
of them. To learn more, review the Application Express User’s Guide. In addition, an OBE 
tutorial is available in the Oracle Learning Library. This topic is also discussed in more detail 
in the Advanced APEX Workshop course.
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What Is a Dynamic Action?

Example of a dynamic action for enable and disable:

Milestone Date is enabled when action 
item is a milestone (Milestone Yn = 
‘Yes’)

Milestone Date is disabled when action 
item is not a milestone (Milestone Yn = 
‘No’)
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There are two ways to create a dynamic action: 

• From a specific item 

• From the Dynamic Actions tab on page designer. If you create it from the Dynamic 
Actions tab, you can identify multiple triggering items in the “When” section of the 
dynamic action’s property editor.

Jack wants to improvise his application by creating dynamic actions to perform a few actions 
automatically which will ensure that correct, meaningful data enters into PTS application. In 
this slide, you can see Jack creating a dynamic action, which ensures that the 
MILESTONE_DATE is disabled, if the action item is not a milestone.
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General Steps to Create a Dynamic Action

1

2

3

4

5

FALSE action 
(step 5)
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An example of a dynamic action is to enable and disable an item based on the value of the 
item. To create this type of dynamic action, navigate to the page that contains the item for 
which you want to create a dynamic action. In the page designer’s  Dynamic Actions tab, 
perform the following steps:

1. Create Dynamic Action: Right-click Event and select Create Dynamic Action. A new 
dynamic action is created. Enter the relevant values such as Name, Event, Item on 
which dynamic action is defined, Condition (if any) and value for the condition. In the 
example in the slide, Event is “Change”, Selection Item is P<n>_MILESTONE_YN, 
Condition is “Equal To” and Value is “N”.

2. Defining TRUE action: In the next step, define the item which is affected by the 
dynamic action. That is, define what action should be triggered in case the above 
defined event and condition takes place. To do this, click “True” in the dynamic actions 
tree under the new dynamic action created in the above step. In this example, you 
choose Action as “Disable”, Item as P<n>_ MILESTONE_DATE. You can also define 
whether this dynamic action should be triggered immediately on the page load. In this 
example, we set it to “No”.

3. Creating FALSE action: Creating a FALSE action is equally important so that the 
effect of the dynamic action is reset when the dynamic action triggering event is taken 
back by the user. For example, in this scenario, when the user selects “No” for 
milestone, the milestone date gets disabled because of the dynamic action. If the user 
selects “Yes” for the milestone immediately again, the milestone does not get enabled if 
a FALSE event is not created.

4. Save and Run the page.
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The table in the slide indicates what is entered to enable the commission when the value of 
MILESTONE_YN is set to N. In addition, you see the dynamic action in the tree view after 
creation.
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Enabling and Disabling an Item: Overview

In this example, you create a dynamic action called Disable 
Milestone Date and specify the following in the dynamic action 
properties:

When Event: Change
Selection Type: Item(s)
Item(s): P<n>_MILESTONE_YN
Condition: equal to
Value: N

Action(s) True: Disable
False: Enable

Affected 
Elements

Selection Type: Item(s)
Item(s): 
P<n>_MILESTONE_DATE
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In this lesson, you examine the examples listed in the slide.
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Creating and Using Dynamic Actions: Examples

This lesson covers the following examples of creating and using 
dynamic actions in Application Express:

• Setting the value of an item when another item changes

• Clearing the values of all items when a button is clicked

• Disabling the button and Submitting the page when a button is 
clicked

• Refreshing the data in a report using custom filters
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The example in the slide has a dynamic action that fires when the value of the page item 
P<n>_DEPARTMENT_ID changes. The dynamic action uses a SQL statement to select the 
City for the department and populates the Location page item.
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Setting the Value of an Item When Another Item 
Changes

“Actionitem Created On” is 
blank when the cursor is still 
in the “Actionitem Name” 
field.

“Actionitem Created On” 
populated as soon as value is 
entered into “Actionitem 
Name”
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To create the dynamic action explained in the previous slide, perform the following steps:

1. On the page that contains the item, in page rendering, right-click the item and select 
Create Dynamic Action.  In this example, dynamic action is created on 
P<n>_ACTIONITEM_NAME.

2. Enter relevant values such as Name, Event , Condition (if any) and value for the 
condition. In this case, because you created dynamic action from item directly, you can 
see that Item is prepopulated. 

3. Define the item that is affected by the dynamic action. That is, define what action should 
be triggered in case the above defined event and condition takes place. To do this, click 
“True” in the dynamic actions tree under the new dynamic action and update its 
properties in the property editor.

4. Create a FALSE action and define its properties.

5. Save and Run the page.
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Setting the Value of an Item When Another Item 
Changes

When Event: Change
Selection Type: Item(s)
Item(s): 
P<n>_ACTIONITEM_NAME
Condition: none

Action(s) True: Set Value

Settings Set Type: SQL Statement
SQL Statement: SELECT 
SYSDATE FROM DUAL;
Page Items to Submit: None

Affected 
Elements

Selection Type: Item(s)
Item(s): 
P<n>_ACTIONITEM_CREATED_
ON
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The example in the slide uses a dynamic action that fires whenever the user clicks the 
“Reset Values” button on the form. As soon as the button is clicked, the dynamic action fires 
and clears the values from all the fields on the form.

The “Highlight Project Description” dynamic action created in the PTS application’s “Manage 
Projects” form includes the Add Class and Remove Class actions.
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Clearing All Items When a Button Is Clicked

All the fields have values populated 
before the Reset Values button is 
clicked.

All the fields are cleared upon clicking 
the Reset Values button.
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To create this type of dynamic action, perform the following steps:

1. On the page that contains the button, in the page rendering, right-click the button and 
select Create Dynamic Action.  In this example, dynamic action is created on the Reset 
button.

2. Enter the relevant values such as Name, Event , Condition (if any) and value for the 
condition. In this case, because you created dynamic action from a button directly, you 
can see that selection type is prepopulated with “Button” and the button name is 
prepopulated with “Reset”.

3. Define the items which are affected by the dynamic action. That is, define what action 
should be triggered in case the above defined event and condition takes place. To do 
this, click “True” in the dynamic actions tree under the new dynamic action and update 
its properties in the property editor.

4. Create a FALSE action and define its properties. In this example, the FALSE action is 
not needed and this step is not needed.

5. Save and Run the page.

Note: All event types show the Selection Type field except Page Load, Page Unload, 
Resize, and Before Submit.
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Clearing All Items When a Button Is Clicked

To create this dynamic action, specify the following in the wizard:

When Event: Click
Selection Type: Button
Button: Reset

Action(s) True: Clear
No False action

Affected 
Elements

Selection Type: Item(s)
Item(s): 
P7_PROJECT_NAME,P7_PROJECT_TYPE,P7_
PROJECT_DESCRIPTION,P7_PROJECT_STAT
US,P7_PROJECT_PLANNED_START_DATE,P7
_PROJECT_START_DATE,P7_PROJECT_PLAN
NED_END_DATE,P7_PROJECT_END_DATE,P7
_PROJECT_UPGRADE_YN,P7_PROJECT_CREA
TED_BY,P7_PROJECT_UPGRADE_OF,P7_PRO
JECT_CREATED_ON,P7_PROJECT_LAST_UPD
ATED_BY,P7_PROJECT_LAST_UPDATED_ON
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You can create a dynamic action to be fired when a button is clicked. Consider a situation 
when you are submitting a page by clicking a Save, Apply Changes, or Create button. It takes 
a few seconds for the page processing to complete and the resulted page to be displayed. 
Within these few seconds it is possible for the user to click the button again or make some 
other changes. This can lead to data integrity issues and also increase the response time if 
the button is clicked again and again. To avoid this situation, you can create a dynamic action 
to be fired when a button is clicked, which will disable the button clicked (in this example, 
Apply Changes button) so that the user cannot click another time before the page is 
completely processed. The example in the slide shows a form for Update. A dynamic action is 
defined to fire when the Save button is clicked. It displays a disabled button. After the page 
processing is complete, the resultant page is displayed.
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Disabling the Button and Submitting the Page When 
Button Is Clicked

Button disabled after clicking it 
and page submitted.

Button before clicking it.
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To create a dynamic action on a button, perform the following steps:

1. Navigate to the page that contains the button for which you want to create a dynamic 
action. In the tree view under page rendering, right-click the button and select Create 
Dynamic Action.

2. Update the properties of dynamic action in its property editor:

a. Name: Disable Page

b. Event: Click (prepopulated)

c. Selection Type: Button (prepopulated)

d. Button: SAVE (prepopulated)

3. Define the properties for the “TRUE” event:

a. Action: Disable

b. Request/Button Name: SAVE

c. Fire On Page Load: No

4. Ensure Behavior > Action is selected as “Submit Page” for the SAVE button.

5. Click the “Save and Run” icon.
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Disabling a Button When Clicked: Overview

When Event: Click
Selection Type: Button
Button: SAVE

Actions(s) Behavior Action: Submit Page 
True Event Action: Disable

Settings Request/Button Name: SAVE

Affected 
Elements

Selection Type: Button(s)
Button(s): SAVE
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Dynamic actions can handle AJAX-based filtering of report data. The approach is slightly 
different depending on whether your report is a classic or an interactive report. 

The example in the slide demonstrates how custom filters can be added to reports, very easily 
with dynamic actions. When either a Department or Job is selected, the report is refreshed by 
AJAX to show the newly scoped employees. To achieve this, the report contains one dynamic 
action that refreshes the report after either a different Department or a Job has been selected. 
This makes use of the Refresh action.

The example in the slide uses an interactive report. For interactive reports, perform the 
following steps to create AJAX-based filtering:

1. Create a page with a report region, ensuring the page item filters are referenced in the 
SQL. 

2. Create the page items for filtering. 

3. Create the dynamic action so that it fires whenever the value of any of the page item 
filters changes in order to refresh the interactive report region.

4. Define the interactive report region to save these items’ values in session state after the 
region is refreshed.

5. Make sure #REGION_STATIC_ID# is set in the Region Template.
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Refreshing the Data in a Report Using Custom Filters

1

2

3

4

Filter applied on Status

Filter applied on Status 
and Project Type
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The slide provides the steps necessary to produce a report that refreshes the data based on 
custom filters.

Please note that in case you are not using Universal Theme and your application uses any 
legacy theme, you must ensure that the Region Template is set to some template that 
contains the #REGION_STATIC_ID# substitution string. This is because, dynamic actions 
need this ID to be able to perform the refresh. Most of the new themes in Application Express 
default to an appropriate template when creating new interactive report regions. However, if 
you are using an old theme, then you may need to select an appropriate template. For 
example, you can use the Region without the Buttons and Titles templates.
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Refreshing the Data in a Report Using Custom Filters: 
Overview

1. Create a page called Projects Master Report with an interactive 
report region.

2. Create another region called Quick Filters on the same page.
3. Add two select list items called  P<n>_PROJECT_STATUS and 

P<n>_PROJECT_TYPE to the new region.

4. Populate the select lists with the status and project type IDs by 
entering the appropriate SQL query under List of Values.

5. Create a dynamic action and specify its properties in the property 
editor such that on the event of any change in select lists, the main 
report region is refreshed.

6. Define the interactive report region to save these items’ values in 
session state after the region is refreshed.

7. Update the report source SQL such that the records returned after 
refresh are as per the selected filters.
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As shown in the previous slide, you create a Quick Filters region in this example. In this 
region, you create two filter items P<n>_PROJECT_STATUS and P<n>_PROJECT_TYPE to 
filter the Projects Master report by Project Status and Project Type. The slide shows the List 
of Values definition for the items P<n>_PROJECT_STATUS and P<n>_PROJECT_TYPE.
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Refreshing the Data in a Report Using Custom Filters
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To create the dynamic action, perform the following steps:

1. Open the page in the page designer mode and click the Dynamic Actions tab in tree 
view.

2. Right-click Events under the Dynamic Actions tab and select Create Dynamic Action.

3. Update the following values in its property editor. Select Change for Event and 
p<n>_PROJECT_STATUS, P<n>_PROJECT_TYPE for Item(s). These selections define 
that the dynamic action will fire whenever the value in the Status or Project Type list 
changes. 

4. For TRUE action, select Refresh in its property editor. The Refresh action currently 
supports interactive report regions, classic reports, and all item types with cascading 
LOV support. It also supports item or region plug-ins, depending on whether the plug-in 
author has coded the plug-in accordingly. Ensure that the Fire On Page Load check box 
is deselected. Click Next.

5. In the same property editor (for TRUE action), select Region for selection type and 
Projects Master Report for the Region.

6. Click the “Save and Run” icon.

7. The Projects Master Report loads. Select a value for Project Status and see that the 
report region is refreshed.
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Refreshing the Data in a Report Using Custom Filters: 
Overview

When Event: Change
Selection Type: Item(s)
Item(s): 
P<n>_PROJECT_STATUS, 
P<n>_PROJECT_TYPE
Condition: none

Action(s) True: Refresh

Affected 
Elements

Selection Type: Region
Region: <report region name>
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Even though the dynamic action fired and the report is refreshed, it is not being scoped by the 
filter selection. The problem is that the values for the filter page items are not being saved to 
session state and are, therefore, not set when the report's SQL is executed.  

Perform the following steps to define the interactive report region to save these items’ values 
in session state after the region is refreshed:

1. Select report region under page rendering and select P<n>_PROJECT_STATUS, 
P<n>_PROJECT_TYPE for Page Items to Submit. 

2. Modify the SQL query under Source to mention PROJECT_STATUS and 
PROJECT_TYPE in the where clause.

Now if you run the page, you see that the filters are fully functional. Select different status IDs 
and project types and see the refreshed report, which shows projects scoped by your 
selections.
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Answer: e
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QQuiz

Which of the following would be implemented as a dynamic 
action?

a. Showing and hiding an item based on the changing of another 
item’s value

b. Setting an item’s value when another element is clicked

c. Refreshing a report based on the changing of an item’s value

d. Enabling an item based on the changing of another item’s 
value

e. All of the above
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Answer: d
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QQuiz

In the Create Dynamic Action Wizard, if you select Change for 
event type, the dynamic action would fire when:

a. The pointing device button is clicked over the triggering 
element

b. The triggering element loses focus by tabbing out of the 
element

c. The user selects some text in a text field

d. A control loses the input focus and its value has been 
modified since gaining focus
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Practice 19-1 Overview: Creating and 
Using Dynamic Actions

This practice covers creating and using the following dynamic 
actions:

• Hide and show an item based on the value of another item

• Changing the class when an item is null

• Refreshing the data in a report using custom filters
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Lesson Agenda

• Using Dynamic Actions

• Using Plug-Ins
– What Is a Plug-In?

– Importing and Installing a Plug-In

– Reviewing the Plug-in Definition

– Using an Item Plug-in on Your Page

– Plug-in Examples
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Plug-ins enable developers to declaratively extend the built-in types available with Application 
Express and share and reuse them.

Application Express supports a set group of item, region, dynamic action, and process types. 
Plug-ins offer a means of augmenting these built-in types by declaratively creating and using 
new types in your application. Because plug-ins are designed for reuse, developers can 
export them from and import them into other applications in the same or other workspaces 
and also share them with the Application Express Plug-in community by using the Plug-in 
Repository.

The process of implementing a plug-in involves the following:

• Creating a plug-in in your application workspace or importing a plug-in into it

• Editing or creating an item, region, process, or dynamic action type to use the plug-in

• Running your application to test the plug-in

The example in the slide shows a Masked Field plug-in item.

There are a number of plug-ins available in the plug-in repository (accessed from the Plug-in 
window). To find out more about plug-ins, see the Application Express User’s Guide. 
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What Is a Plug-In?

Item plug-in example: Masked Field Item

The Mobile 
Number field 
accepts input in 
the required 
format.

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



The slide shows the steps involved in using a plug-in in your application. In this lesson, you 
import different plug-ins (shown in upcoming slides) provided in the Plug-in Repository, review 
the plug-in definition, and make some changes to optimize the use of the plug-ins. You will 
create appropriate objects on your page that will use the plug-ins and run the page to view the 
results.
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Steps to Use a Plug-in in Your Application

1. Create or import a plug-in for your application (under Shared 
Components).

2. Review and/or optimize the plug-in definition.

3. Edit or create an item, region, process. or dynamic action type 
to use the plug-in.

4. Run your application to test the plug-in functionality.
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The Plug-in Repository provides a series of available plug-ins developed by Oracle that can 
be used by customers to perform various tasks. This repository continues to be updated with 
additional plug-ins for use by the Oracle Application Express user community.
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Accessing the Plug-in Repository
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To use a plug-in in your application, you import or create it under Shared Components. To 
import a plug-in, perform the following steps:

1. Navigate to your application’s Shared Components page. Under Other Components, 
select Plug-ins.

2. Click Import. 

3. Select your plug-in import file and click Next. 
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Importing a Plug-In

Import a SQL file 
that contains the 
plug-in definition.

1

3

2
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4. After the file is imported, click Next to install it.

5. Select the application that you want to install the plug-in into, and click Install Plug-in.
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Installing a Plug-In

After you import 
the file, you must 
install it.

4

5
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To review the contents of a plug-in, from Shared Components > Plug-ins for your application, 
click the plug-in icon. Some of the sections that appear in the definition include:

• Name: Provides a name for the plug-in, an internal name, and type of plug-in it 
represents. In this case, the Notification plug-in is a Dynamic Action type plug-in.

• Source: Provides the PL/SQL code that is needed to run so that the plug-in will function 
properly

• Callbacks: Provides the name of the functions specified in the Source section that 
should be executed to render and validate the plug-in. In addition, you can call an AJAX 
function that behaves the same way as an on-demand process and can access the 
generic apex_application.g_x01 - g_x10 global variables to transfer data from 
the browser to the back end. It can also read and set session state as an On-Demand 
process does.

• Standard Attributes: Contains a list of attributes that apply to this plug-in
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Reviewing a Plug-in Definition
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• Custom Attributes: Are used to prompt the developer for additional data in the Builder 
when the plug-in is used. In the Star Rating example, you want a wizard window to 
appear and prompt the user for the number of stars that the user wants to appear when 
the page is displayed.

• Files: Displays the images, style sheet, and JavaScript files needed for this plug-in to 
run successfully
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After the plug-in is made available to the application, you can use it. Perform the following 
steps to create an item plug-in:

1. Open the page in page designer mode and locate the “Masked  Field [plug-in]” item in 
the items gallery.

2. Drag it to page content on the grid layout.

3. Update its properties such as Name, Settings (Input Mask), and source in the property 
editor.

4. If the source type is “Database Column,” you have to mention the database column 
value.

5. Click save and run icon on the page.

6. You can see that the Masked Field item is displayed on the page.
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Using an Item Plug-in on a Page

A component from 
your Plug-In definition

1 2

3

4
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Answer: a, c

b and d are dynamic actions.
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QQuiz

Which of the following can be implemented by using a 
plug-in?

a. Showing an item that has a particular format

b. Changing the value of an item based on another item value

c. Fading in and out an item

d. Enabling or disabling an item
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There are several plug-ins in the plug-in repository (accessed from the Plug-in window). You 
examine some additional examples provided in the slide.

To find out more about plug-ins, see the Application Express User’s Guide. 
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Additional Plug-in Examples

• Adding a Simple Checkbox Item

• Displaying Notification Message When an Item Is Clicked

• Changing and Highlighting an Item When Another Item 
Changes

• Setting the Value of an Item When Other Item(s) Change
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With Oracle APEX 5.0, a checkbox item comes along with all other basic item types in the 
item gallery. But if you want to add a check box to the page, which allows you to select an 
option and deselect another option at the same time, you can import a “Simple Checkbox” 
item plug-in from the plug-in repository. After the plug-in is imported, you can use it on your 
page. 

After adding the Simple Checkbox item plug-in to the content body of the page, you need to 
specify the properties that are specific to the plug-in, in this case, the checked and unchecked 
values and a check box label if so desired.
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Adding a Simple Checkbox Item

Simple Checkbox item plug-In

1

2

3
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The Notification Dynamic Action plug-in is invoked when the dynamic action fires. In the 
example in the slide, you create a dynamic action that uses the notification plug-in. In this 
case, the user selects “Yes” for the Milestone_Yn field while creating an action item in the 
project and a notification is displayed asking the user to enter the milestone date without fail.

Perform the following steps:

1. Right-click the milestone_yn item and select Create Dynamic Action.

2. Update the properties such as Name, Event, Selection Type, Item(s), TRUE action, and 
affected elements in the property editor of the dynamic action.

3. Ensure that the action for the dynamic action’s TRUE event is selected as “Notification 
[Plug – in]”.

4. Click the Save and Run icon.
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Displaying a Notification Message When an Item is 
Clicked

Notification Dynamic Action plug-in

1

2

3

4

5

Selecting ‘Yes’ 
displays notification
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The Highlight Dynamic Action plug-in is invoked when the dynamic action fires. In the 
example in the slide, you create a dynamic action that highlights the Project End Date item 
when the value of Status changes to 104, which means “Completed”.
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Changing and Highlighting an Item When Another 
Item Changes

Highlight Dynamic Action plug-in

Project End Date is highlighted when status 
changes to complete (104)
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This example uses the Highlight plug-in action. To perform this type of example, you must first 
import the Highlight Plug-in into an application’s shared components. Then you create a 
dynamic action, which highlights Project End Date after the Project Status item is changed to 
103 or 104 (deferred or completed).
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Changing and Highlighting an Item When Another Item 
Changes: Overview

In this example, perform the following steps:

1. Import the Highlight Plug-In into an application’s shared 
components.

2. Create a dynamic action and specify the following in the 
wizard:

When Event:  Change
Selection Type: Item(s)
Item(s):  P<n>_PROJECT_STATUS

Actions(s) Action:  Highlight [Plug-in]

Affected Elements Selection Type: Item(s)
Items(s): P<n>_PROJECT_END_DATE
Color: Red
Speed: Slow
Fire On Page Load: No
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To create the dynamic action, perform the following steps:

1. In the example in the slide, because you want the dynamic action to be fired when the 
Project Status field is changed to 103 or 104, right-click P<n>_PROJECT_STATUS and 
select Create Dynamic Action.

2. Update the properties such as Name, Event, Selection Type, and Condition in the 
property editor of the new dynamic action. In the example shown in the slide, the 
selection type is Item(s) and the Item is P<n>_PROJECT_END_DATE. Condition is set 
to “in list” and the Values are 103,104.

3. Update the TRUE Event for this dynamic action in its property editor to specify the 
Action, Affected Elements. In this example, select Highlight [Plug-in] from the Action 
drop-down list. Depending on your application configuration, you may also have 
additional plug-in dynamic actions available here. Ensure that No is selected for Fire On 
Page Load.

4. Under Settings, enter the color code and select the Speed type. In this example, enter 
red for Color and select Slow for Speed. When the Project Status field is changed 
to 103 or 104, Project End Date is highlighted with this color to indicate that it has to be 
populated.
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Creating a Dynamic Action that Uses the Highlight 
Plug-In

1 2 3
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The example in the slide demonstrates a similar example using a Set Value dynamic action 
event  with a SQL Statement as Set Type. This is created as an additional TRUE event to the 
existing dynamic action on P<n>_PROJECT_STATUS created in earlier slides to highlight the 
project end date when status changes to 103 or 104.

So, when the dynamic action condition is met, the project end date field is highlighted in red 
color and at the same time populated with a value equal to the current system date.

This example uses the Highlight plug-in action. The Highlight plug-in should already be 
imported into your application.
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Setting the Value of an Item When Other Item(s) 
Change

from Project End Date is highlighted and 
populated with System Date when status changes 
to 104
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The slide shows creating a new “TRUE” event on the existing dynamic action and setting its 
properties.
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Setting the Value of an Item When Another Item 
Changes: Overview

Create a new TRUE event on the existing dynamic action and 
select SQL Statement for Set Type.

1

2

3

Action Action: Set Value
Set Type: SQL Statement
SQL Statement:
Select SYSDATE from
DUAL;

Affected 
Elements

Selection Type: Item(s)
Item(s): 
P<n>_PROJECT_END_DATE
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Practice19-2 Overview: Importing and Using Plug-Ins

This practice covers importing and using the following plug-ins on 
your page:
• Adding a rating column to the CUSTOMERS table

• Importing the Star Rating Item Plug-In and the Notification 
Dynamic action Plug-in files

• Adding the Star Rating Item Plug-in to your Customer Details 
page

• Adding the Notification Dynamic Action Plug-in to your Master 
Detail page
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In this lesson, you should have learned how to create and use dynamic actions and plug-ins 
in your application.
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Summary

In this lesson, you should have learned how to:

• Create and use dynamic actions

• Import and use plug-ins
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Utilizing Application Express 
Printing
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Jill invites Jack for a meeting to discuss the PTS application. She is really happy with the 
application and congratulates Jack for learning APEX so quickly. On discussing about the 
PTS application in detail, Jill realizes that the application currently lacks the report printing 
feature. 

Jack now starts exploring the print feature available in APEX.
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Jack Uses Application Express Printing Features

Printing 
Reports

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



This slide shows a graphical representation of the entire course highlighting the lesson which 
is dealt with in these slides.
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You Are Here in This Course

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 16: Extending Your Application

Lesson 17: Creating and Editing Charts

Lesson 18: Adding Calendars and Trees

Lesson 19: Using Dynamic Actions and Plug-
Ins

Lesson 20: Utilizing Application Express 
Printing

Lesson 21: Managing Application Feedback
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In this lesson, you examine the various ways to create and print reports by using Oracle 
Application Express.
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Objectives

After completing this lesson, you should be able to:

• Describe the Application Express printing architecture

• Customize and print a standard report 

• Create a customized report
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Lesson Agenda

• Understanding Application Express printing architecture 

• Customizing and Printing a Standard Report

• Creating a Customized Report
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Oracle Application Express provides three report printing configuration options:

• Oracle REST Data Services: Select this option if you are using the Oracle REST Data 
Services (formerly called Application Express Listener) release 2.0 or later. This option 
enables you to use the basic printing functionality, which includes creating report 
queries and printing report regions using the default templates provided in Application 
Express and using your own customized XSL-FO templates.

• External (Apache FOP): Select this option if you are using Apache FOP on an external 
J2EE server. This option enables you to use the basic printing functionality, which 
includes creating report queries and printing report regions using the default templates 
provided in Application Express and using your own customized XSL-FO templates.

• Oracle BI Publisher: This option requires a valid license of Oracle BI Publisher (also 
known as Oracle XML Publisher). This option enables you to take report query results 
and convert them from XML to RTF format using Oracle BI Publisher. Select this option 
to upload your own customized RTF or XSL-FO templates for printing reports within 
Application Express.

In the classroom machine, the Oracle Rest Data Services is set up.
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Report-Printing Configuration Options

• Standard Support: Inherent reporting within Oracle APEX

• Advanced Support: RTF-based report layouts defined in BI 
Publisher

OC4J

BI 
Publisher / 

ORDS

Converter 
servlet

Web browser

FO 
or 

RTF

Oracle Database

APEX 
engine

Request
Web server
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You can configure a report region to print by exporting it to several different formats. Oracle BI 
Publisher supports Adobe Portable Document Format (PDF), Microsoft Word Rich Text 
Format (RTF), Microsoft Excel format (XLS), and Extensible Markup Language (XML). Oracle 
Rest Data Services also supports PDF and XML. If you choose to use other third-party 
rendering engines, other output formats can also be  configured.

By taking advantage of region report printing, your application users can view and print 
reports that have a predefined orientation, page size, column headings, and page header and 
footer.

To print a report to PDF, the data must be transformed using a report server defined at the 
instance level. From an end user’s perspective, one just clicks a print link. However, from a 
developer’s perspective, you must then declaratively create regions to support PDF printing.
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Producing Reports in Oracle Application Express

Oracle APEX enables you to:

• Export reports to PDF, RTF, XLS, and XML formats

• View and print reports that use a prepackaged query and 
layout 

• Create and use customized report queries and layouts
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Lesson Agenda

• Understanding Application Express printing architecture

• Customizing and Printing a Standard Report

• Creating a Customized Report
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This type of report is the most basic of all the types and very easy to produce. You can 
produce this report in different formats (PDF, Word, Excel, HTML, XML) and you can create a 
header and footer and determine which columns show and their format (color, spacing, and 
so on) on the report. When the Print Enabled option is set to Yes, a Print link appears at the 
bottom of your report. When selected, the report is produced in the default format selected.
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Standard Report, Print Enabled 

• In the Rendering pane, select 
the Attributes node under the Report.

• In the Property Editor, select Yes 
for Printing Enabled.

• Select the default print format 
(PDF, Word, Excel, HTML, XML).

• Create the report header 
and footer.

• Determine the columns
to show and format.
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This type of report allows the output format to be changed at run time. 

To produce this type of report, perform the following steps:

1. Create a select list item to store the valid formats the user can select from. 

2. Click the Print Attributes tab for the report region. Select Derived From Output for Output 
Format and select the item you created for Item.

When the page is run, the user can select the desired format, and then click the Print link at 
the bottom of the report.

You can also create a button to produce the report based on the output format rather than 
clicking the Print link at the bottom of the report. When you create the button, select the 
Download Printable Report Query action so that it creates a branch. Then specify that the 
report query must execute from the branch when the button is clicked.
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Standard Report, with Derived Output 

1. Create an item to produce
a select list of formats.

2. Select Derived From Output 
for Output Format and 
specify the item.

3. Create a button and branch 
to print.
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Answer: a
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QQuiz

With standard report, you can create a header and footer 
and determine which columns show and their format on the 
report.

a. True

b. False
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Practice 20-1 Overview: Printing a Standard Report 
with Derived Output 

This practice covers the following topics:

• Enabling printing of a custom report

• Creating an output format item

• Deriving the printing of the report based on the item
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Lesson Agenda

• Understanding Application Express printing architecture 

• Customizing and Printing a Standard Report

• Creating a Customized Report
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You can print a report region by defining a report query as a shared component. Unlike SQL 
statements contained in regions, report queries are not validated to ensure that they are 
formatted correctly and the objects they reference exist. With report queries, the query is used 
to generate the file that you create to build a template. Note that report queries must be SQL 
statements, not functions returning SQL statements.

You can associate a report query with a report layout and download it as a formatted 
document. If no report layout is selected, a generic layout is used. The generic layout is 
intended to be used to test and verify a report query. When using the generic layout option 
and multiple source queries are defined, only the first result set is included in the print 
document. The reports can include the session state of the current application.

To make these reports available to end users, you integrate them with an application. For 
example, you can associate a report query with a button, list item, branch, or other 
navigational components that allow you to use URLs as targets. Selecting that item initiates 
the printing process.
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Report Queries

Characteristics:

• SQL statements (one or more) are used to create a report.

• Report queries can be associated with report layouts. If no 
report layout is specified, a generic layout is used.

• Report queries can be integrated in different parts of your 
application (such as button, list item, branch, or other 
components that allow URLs as targets).
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To format either a classic report region or report query, you associate it with a report layout. 
Using report layouts renders the data in a printer-friendly format. If you do not select a report 
layout, a default XSL-FO layout is used. The default XSL-FO layout is always used for 
rendering Interactive Report regions.

When creating and using report layouts, you can:

• Use a default layout for report regions and generic layouts for report queries 

• Use the built-in XSL-FO–based layouts for report regions by copying and customizing 
the code. You can edit a number of attributes for report regions that control page size, 
fonts, colors, and so on.

• Create RTF or XSL-FO report layouts to customize the look and feel of the report. To 
use RTF report layouts, your Oracle Application Express service administrator must 
select the Advanced setting for your site.

• Create a new report layout based on one of these options:

- Generic columns: A generic report layout works with most query result sets. With 
this layout, the number of columns is automatically adjusted when generating the 
printable document.
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Report Layouts

• Using report layouts, you can customize the look of the report.

• Options:
– Default XSL-FO layout

– Customize default XSL-FO layout

– RTF or XSL-FO report layouts
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A number of report layout attributes can be defined declaratively for report regions 
by using the built-in XSL-FO default layout. This step allows for creating 
customizable copies of the built-in default XSL-FO layout, if additional control over 
the report layout is needed.

- Named columns: A named column report layout is a query-specific report layout 
designed to work with a defined list of columns in the query result set. This type of 
layout is used for custom-designed layouts when precise control of the positioning 
of page items and query columns is required.

Note that the availability of the report layout options depends on how your site administrator 
configured the report printing settings at your site. All options described in these steps may 
not be available to you.
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The report query identifies the data to be extracted from the application. The report layout 
identifies where and how it should be displayed. To create a customized report, you can 
create both a report query and a report layout. The steps are as follows:

1. Create a report query.

2. Create an RTF template.

3. Create a report layout.

4. Link the report to your application page.
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Creating a Report for Download

To create a report for download:

1. Create a report query.

2. Create an RTF template.

3. Create the report layout.

4. Link the report to your application.
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To create a report query, perform the following steps:

1. From Shared Components for your application, under Reports, select Report Queries. 
Click Create.

2. Enter a name for your report query and select: 

- The output format this report query requires

- Whether you want the file to be viewed as an attachment or inline (in the browser)

- Whether you want to include the session state information

Click Next.

3. Enter the SQL statement that will be executed when the report is run and click Next.

4. You can add multiple source query definitions. To add a query, click Add Query. 

5. If you plan to create a customized report layout, you can download the data source by 
clicking Download and saving the file that is used to create the RTF template.

6. If you have already created the report layout, click Next. Select the existing report layout 
and click Next.

7. On the last page, you view the URL that is invoked to run the report. Click Test Report.

8. Click Create.
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Creating a Report Query

4

2 8

1
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You can upload the RTF to create your report layout and change the report query to use this 
layout. Perform the following steps:

1. From Shared Components for your application, under Reports, select Report Layouts.

2. Click Create.

3. Select Named Columns (RTF) and click Next.

4. Enter a name for the report layout, select the RTF file to upload, and click Create 
Layout.

5. Select the Shared Components breadcrumb.

6. Under Reports, select Report Query.

7. Select the report query that you created in step 1.

8. For Report Layout, select the report layout you just created and click Apply Changes.
To test the report, perform the following steps:

1. Select the report query again.

2. In the Attributes section, click Test Report.
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Creating the Report Layout
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To create a button to invoke the report query and report layout, perform the following steps:

1. On the Page Definition page, select the region where you want the button and click 
Create Button.

2. In the Property Editor, enter details of the button.

3. For Action, select Redirect to URL and for Target, enter the Report URL. Save the page.

Note: Because the report layout is assigned to the report query, Application Express knows 
what layout to use.
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Linking the Report to Your Application

1

2

3
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Practice 20-2 Overview: Creating a PDF Report with 
Multiple Queries 

This practice covers the following topics:

• Creating a report query that contains two queries

• Creating a report that uses the report query you created

• Invoking the report from a button
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In this lesson, you should have learned how to print a standard report and a report derived 
from an item, create a report query and report layout, and use print APIs.
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Summary

In this lesson, you should have learned how to:

• Describe the Application Express printing architecture

• Customize and print a standard report

• Create a customized report
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Managing Application Feedback
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Jack successfully created a holistic project management tool called PTS leveraging all the 
features provided by Oracle Apex making PTS very user-friendly and an effective tool for 
project managers. Jill congratulates Jack on this great achievement and asks Jack to add a 
feedback form into PTS so that all its users can provide their appreciation or comments (if 
any) directly into PTS. Jack finds this thought really useful and begins working on it.
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I used PTS for a few projects in the last 2 weeks and it’s really 
amazing! Great Job, Jack!!

Hello Jack.

Hi Jill, good morning.

Thank you, Jill.

The only thing that comes to my mind was that it’s good to have 
a feedback option in PTS so that all its users can share their 

suggestions or comments. What do you say, Jack?

That’s a great thought, Jill. Let me check on this.

Introducing Visual Aids for Representing Data
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This lesson explains how to use the Team Development component of Oracle Application 
Express. You learn to track features, milestones, bugs, and to dos. You also learn to manage 
the feedback received.
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Objectives

After completing this lesson, you should be able to:

• Describe what Team Development is

• Manage feedback 
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In Unit 3, you included navigation in your application with the help of shared components. 
This unit also explains how to implement page-level authorization to make your application 
highly secure.
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You Are Here in This Course

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 16: Extending Your Application

Lesson 17: Creating and Editing Charts

Lesson 18: Adding Calendars and Trees

Lesson 19: Using Dynamic Actions and Plug-
Ins

Lesson 20: Utilizing Application Express 
Printing

Lesson 21: Managing Application Feedback
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Lesson Agenda

• Understanding Team Development
– Creating and Updating Features

– Creating and Updating Milestones

– Creating Bugs

– Creating and Updating To Dos

• Reviewing the Progress of Your Milestones and Features
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Team Development is a built-in development management tool that enables you to manage 
the development process by tracking new features, non-feature-related tasks (or to dos), 
bugs, and milestones. Users can provide real-time feedback, which can then be categorized 
into to dos, bugs, or features.

The Workspace Administrator will have the privilege to access Team Development by default.

When creating a developer or a user, you have an option to set the Team Development 
module access to Yes or No.
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What Is Team Development?
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The slide lists the tasks that you perform to track the progress of your application. The tasks 
need not be performed in the order in which they are listed in the slide. However, the order 
used in the slide is the logical flow of when to do the tasks.
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Tracking the Progress of Your Application 
Development Project

• Create and update features.

• Create and update milestones.

• Create bugs.

• Create and update to dos.

• Review the progress of your milestones and features 
(dashboards).
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Use the Features page to track the features from initial concept through implementation. You 
can organize features by release, assignee, tags, or associated milestones. Click the 
Features icon to view the features created. You can see various badges with the count of 
features based on various categorizations such as:

• Feature Count

• Functionally Complete Features

• Past Due Features

• Features with Due Dates

• Features by Status (Open, Completed)

• Feature Owners

• Without Owners

To show details of the features, click any of the badges displayed. In this view, you see 
additional information about each feature that you have created and its progress. There are 
several tabs that you can select for additional information, such as calendar, which will show 
you a calendar and the date on which the task is due.

To create a feature, click the Create Feature button and fill out the feature details. Then click 
Create Feature.
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Creating Features

Click the Feature 
Name to see details.

Create Feature 
button
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Use the Milestones page to manage important milestones. Milestones track events. You can 
associate milestones with features, bugs, and to dos. In the example in the slide, you see 
milestones for the phases of the development life cycle: Beta, Early Adopter, and Production. 
You can track how many features, to dos, and bugs are associated with each milestone. 
Other tabs provide additional information, such as features by milestone, which displays the 
features that have been assigned to a milestone. It is a good practice to organize milestones 
by release.
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Creating Milestones

Create Milestone 
form

Milestones dashboard
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Bugs track software defects. Bugs can be assigned, associated with milestones, and tracked 
by due date, status, and other attributes. Tabs provide additional information, such as viewing 
all the bugs assigned to a particular developer or bugs opened and closed on a particular day.
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Creating Bugs
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To dos are action items that can be assigned, prioritized, tagged, and tracked. To dos can 
also have related parent tasks. To dos may or may not be associated with a feature or 
milestone. Tabs provide you additional information, such as a view of a to do progress log.

Clicking a assignee name will give a report of all the To Dos assigned to him/her. To view the 
“to dos” assigned to yourself, you can click the My To Dos button on the report.
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Creating To Dos

To Dos 
Report

Create To Do 
Form
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Answer: b
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QQuiz

Which Team Development component would you create to 
add feedback to application?

a. Feature

b. To do

c. Milestone

d. Bug
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Answer: a
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QQuiz

Which Team Development component would you create to 
allow an employee to enter status report information?

a. Feature

b. To do

c. Milestone

d. Bug
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Answer: d
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QQuiz

Which Team Development component would you create to 
correct the packing list report error when using IE?

a. Feature

b. To do

c. Milestone

d. Bug
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Lesson Agenda

• Understanding Team Development

• Reviewing the Progress of Your Milestones and Features
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There is a dashboard for every Team Development component. In the example in the slide, 
the milestone dashboard and features dashboard are displayed. Milestones dashboard 
provides useful information, such as a summary of the upcoming milestones and the number 
of days that are left before the due date. Features dashboard provides information of all the 
features categorized under various badges such as feature count, functional completeness, 
past due features, open features, completed features, and features by owners.
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Review the Progress of Your Milestones and Features

Features 
dashboard

Milestones 
dashboard
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Feedback is the process of gathering real-time comments, enhancement requests, and bugs 
from your application users. To add a feedback page to an application, you perform the steps 
listed in the slide. Details about these steps are provided in the following slides.
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Enabling Feedback for an Application

1. Enable feedback in application properties.

2. Create a feedback page.

3. Submit feedback.

4. Access the submitted feedback in Team Development.
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The first step to enable feedback in your application is to set the Allow Feedback option in 
Application Properties to Yes.

Oracle Application Express Workshop I   21 - 18

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Step 1: Enabling Feedback in Application Properties

Set to 
Yes
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The next step is to create a feedback page that will be displayed when a user clicks the 
Feedback link in your navigation bar. The Extra Attributes setting allows you to define 
additional items to be displayed and then captured, giving you the ability to ask the user other 
questions (such as category of feedback, severity of issue faced, and so on). Make sure that 
Create Navigation Bar Entry is set to Yes.
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Step 2: Creating a Feedback Page

1

2
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Click the Feedback link in your navigation bar to view the feedback page. Enter your feedback 
in the Feedback text area and click Submit Feedback.
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Step 3: Submitting Feedback
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When your feedback has been submitted, you access it by using Team Development. Select 
Feedback and you see the feedback listed. You can edit the feedback and change the type to 
a bug, to do, or feature, and assign it to someone.
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Step 4: Accessing Submitted Feedback in Team 
Development

Feedback
dashboard
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Answer: b
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QQuiz

Feedback is enabled for an application automatically.

a. True

b. False
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In this lesson, you learned how to track Team Development components.
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Summary

In this lesson, you should have learned how to:

• Track Team Development components

• Add feedback capabilities to your application
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Practice 21 Overview: Adding and Monitoring Feedback 
in Your Application

This practice covers the following topics:

• Creating a Feedback form

• Reviewing and editing the feedback
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IV
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Unit IV: Enhancing Your Web 
Application
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In Unit 4, you completed six topics.
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Unit IV Road Map

Lesson 1: Course Overview

Unit 1: Getting started with Application 
Express

Unit  2: Building rich, user-friendly Web 
Applications

Unit  3: Customizing your Web Application

Unit  4: Enhancing your Web Application

Lesson 16: Extending Your Application

Lesson 17: Creating and Editing Charts

Lesson 18: Adding Calendars and Trees

Lesson 19: Using Dynamic Actions and Plug-
Ins

Lesson 20: Utilizing Application Express 
Printing

Lesson 21: Managing Application Feedback
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VV

Unit V: Oracle Cloud
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2222

O l A li ti EOracle Application Express on 
Oracle Cloud
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Objectives

After completing this lesson, you should be able to:

• Using Oracle Application Express from Oracle Exadata 
Express Cloud Service

– Salient features of Oracle Cloud

– Various offerings of Oracle Cloud for Data Management

– Features of Oracle Database Exadata Express Cloud Service

– Oracle Application Express from Oracle Exadata Express 
Cloud Service

This lesson introduces you to Oracle Cloud, and how to access Oracle Application Express 
from Oracle Exadata Express Cloud Service.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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Introduction to Oracle Cloud

• Any business can now use the enterprise cloud provided by 
Oracle. 

• You can access the Oracle Cloud from cloud.oracle.com.

M d viMeasured service

Rapid elasticity Resource pooling

On-demand 
self-service

Broad network 
access

The Oracle Cloud is an enterprise cloud for business. Oracle Cloud services are built on 
Oracle Exalogic Elastic Cloud and Oracle Exadata Database Machine, together offering a 
platform that delivers extreme performance and scalability.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

The top two benefits of cloud computing are speed and cost. 

As a result, the applications and databases deployed in the Oracle Cloud are portable and 
you can easily move them to or from a private cloud or on-premise environment. 

• You can request and get the cloud services provisioned through a self-service interface.

• You can either use an integrated development and deployment platform to rapidly 
extend and create new services.

Using Oracle Cloud services, you can benefit from the following five essential characteristics:

• On-demand self-service: You can provision, monitor, and manage cloud on your own.

• Resource pooling: You can share resources and maintain a level of abstraction 
between consumers and services.

• Rapid elasticity: You can quickly scale up or down as needed.

• Measured service: You pay for what you use with either internal chargeback (private• Measured service: You pay for what you use with either internal chargeback (private 
cloud) or external billing (public cloud).

• Broad network access: You can access the cloud services through a browser on any 
networked device.
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Cloud Deployment Models

Community   
cloud

Cloud 
Deployment 

ModelsPublic cloud Private 
cloud

Hybrid 
cloud

• Private cloud: A single organization uses a private cloud, which it typically controls, 
manages, and hosts in private data centers. However, the organization can also 
outsource hosting and operation to a third-party service provider. Amazon’s Virtual 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Private Cloud is an example of a private cloud in an external provider setting.

• Public cloud: Multiple organizations (tenants) use a private cloud on a shared basis. 
This private cloud is hosted and managed by a third-party service provider. For 
example: Amazon’s Elastic Compute Cloud (EC2), IBM’s Blue Cloud, Sun Cloud, and 
Google AppEngine

• Community cloud: A group of related organizations, who want to make use of a 
common cloud computing environment uses the community cloud It is managed by thecommon cloud computing environment, uses the community cloud. It is managed by the 
participating organizations or by a third-party managed service provider. It is hosted 
internally or externally. For example, a community might consist of the different 
branches of the military, all the universities in a given region, or all the suppliers to a 
large manufacturer.

• Hybrid cloud: A single organization that wants to adopt both private and public clouds 
for a single application uses the hybrid cloud. A third model, the hybrid cloud, is 
maintained by both internal and external providers. For example, an organization might 
use a public cloud service, such as Amazon Simple Storage Service (Amazon S3), for 
archived data but continue to maintain in-house (private cloud) storage for operational 
customer data.
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Oracle Cloud Services

Oracle Cloud provides three types of services:

• Software as a Service (SaaS)

• Platform as a Service (PaaS) 

• Infrastructure as a Service (IaaS)

SaaS generally refers to applications that are delivered to end users over the Internet. Oracle 
CRM On Demand is an example of a SaaS offering that provides both multitenant as well as 
single-tenant options, depending on the customer’s preferences. 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

PaaS generally refers to an application development and deployment platform that is 
delivered as a service to developers, enabling them to quickly build and deploy a SaaS 
application to end users. The platform typically includes databases, middleware, and 
development tools, all delivered as a service via the Internet.

IaaS refers to computing hardware (servers, storage, and network) delivered as a service. 
This service typically includes the associated software as well as operating systems, 
i t li ti l t i d E l f I S i th bli l d i l d A ’virtualization, clustering, and so on. Examples of IaaS in the public cloud include Amazon’s 

Elastic Compute Cloud (EC2) and Simple Storage Service (S3).

The Oracle Cloud Database is built as a PaaS model. It provides on-demand access to 
database services in a self-service, scalable, and metered manner. You can deploy a 
database within a virtual machine in an IaaS platform.

You can rapidly deploy Oracle Cloud Database on Oracle Exadata, which is a pre-integrated 
and optimized hardware platform that supports both online transaction processing (OLTP) andand optimized hardware platform that supports both online transaction processing (OLTP) and 
Data Warehouse workloads.
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Oracle Cloud Services for Data Management 

• Provides you the ability to create full, running deployments of Oracle 
Database quickly and easily.

Oracle Database Cloud 
Service

• Provides you the ability to store Oracle Database backups in the cloud.
Oracle Database Backup 

Cloud Service

Oracle Database Cloud -
• Provides a multi-tenant cloud environment for using the Oracle Database.

Oracle Database Cloud -
Database Schema Service

• Provides full Oracle Databases hosted on Oracle Exadata Database 
Machine inside the Oracle Cloud.

Oracle Exadata Cloud 
Service

• Provides Oracle Database 12c Release 2 Enterprise Edition, running on 
Oracle Exadata engineered systems.

Oracle Database Exadata 
Express Cloud Service

• Provides MySQL in the Cloud.
Oracle MySQL Cloud 

Service

• Provides Hadoop clusters in the cloud.
Oracle Big Data Cloud 

Service

Oracle Cloud provides several  Oracle Cloud service deployment choices for Data 
Management as PaaS (Platform as a Service) offerings. They provide many options as single 
schemas, dedicated pluggable databases, virtualized databases, databases running on world 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

class engineered infrastructure like Exadata. 

The information shown on the slide gives a complete list of Oracle Database Cloud Service 
offerings. This information might change in the course of time, as and when Oracle Cloud 
introduces many more new offerings.
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Evolving from On-premises to Exadata Express Cloud 
Service

On-premises 
Database 

Cloud Database 
deployments

deployments

Cloud deployments provide end users and enterprises with different capabilities to store and 
process data. They enable users to have high performance and huge computing resources at 
a lower price as compared to traditional on-premises deployments.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Exadata Express is a powerful database machine, extended as a cloud service. End users 
can use it for Oracle 12c database deployments. It delivers a complete database experience 
for developers and enterprises.

Exadata Express being a cloud deployment provides high scalability, performance and 
availability to its users. 

It is fully managed database, therefore you need not worry about patching, upgrading or other 
DBA tasks.
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What is in Exadata Express Cloud Service?

• A fully managed database service

• Provides powerful yet elastic database cloud service for 
developers

• Provides on-demand access to a shared pool of database 
resources

• Comes with built-in tools for rapid application development
– Oracle Application Express for  web application development

– Compatibility with external clients such as SQL Developer, 
SQLcl 

Exadata Express is a fully managed database service where end users need not worry about 
upgrades to the database and other components of the service. All enhancements are 
automatically managed by the cloud service.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Being a cloud deployment, Exadata Express, allows end users to scale their data virtually to 
unlimited size. 

Dynamic provisioning of resources allows users to access huge amount of compute and 
storage resources in no time.

For developers, it provides built-in application development tool – Oracle Application Express, 
which is a rapid web application development tool for Oracle database. Developers with 
minimal development experience can develop and deploy professional applications through 
web browser using Oracle APEX.

Oracle makes a variety of database client drivers and tools available for use with Oracle 
Database Exadata Express Cloud Service. You can use Exadata Express with Oracle SQL 
Developer, an IDE used for SQL, PL/SQL development and Oracle SQLcl, an enhanced 
command line interface.
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Exadata Express Cloud Service for Users

• Oracle manages the service as 
multiple Container 
databases(CDBs), also known 
as database podsas database pods

• Each CDB can accommodate 
up to 1000 Pluggable 
databases(PDBs). 

• Each user is provisioned with a 
PDB on subscribing to thePDB on subscribing to the 
service, where the user can 
create several schemas.

Exadata Express is ideal for production applications that consist of small to medium sized 
data as well as developers, testers, evaluators and other users who are looking for a full 
Oracle Database experience at an affordable entry-level price. It is a fully managed database 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

service, is organized into Container databases(CDBs). These container databases are also 
known as database pods.

Each container database in turn can contain several Pluggable databases(PDBs). When a 
user subscribes to the Exadata Service, a pluggable database is provisioned. Within the PDB, 
the user can create several schemas. However, PDB Services are constrained by CPU, 
storage and memory.
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Exadata Express Cloud Service for Developers

• Developers can connect with 
a wide range of data sources 
for their applications

– JSON Document Storage

Document Style data– Document Style data 
access

– Oracle Rest Data Services

• JSON Document Storage: Oracle Database in Exadata Express provides direct 
storage, access and management of JSON documents. See JSON Support in Oracle 
Database New Features Guide 12c Release 2 (12.2). 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

• Document-Style Data Access: Oracle Database in Exadata Express gives you the 
ability to store and access data as schema-less documents and collections using the 
Simple Oracle Document Access (SODA) API. See Working with JSON and Other Data 
Using SODA in Using Oracle Database Exadata Express Cloud Service. 

• Oracle REST Data Services 3: Exadata Express includes the newest Oracle REST 
Data Services (ORDS). With ORDS 3, it’s easy to develop modern RESTful interfaces 
for relational data and now JSON documents stored in Oracle Databasefor relational data and now JSON documents stored in Oracle Database. 
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Getting Started with Exadata Express Cloud Service

1. Purchase a subscription.

2. Activate and verify the service.

3. Verify activation.

4. Learn about users and roles.

5. Create accounts for your users and assign them appropriate 
privileges and roles.

6. Set the password for the database user authorized to 
perform administrative tasks for your service (PDB_ADMIN).

Note: You can refer to Using Oracle Database Exadata ExpressNote: You can refer to Using Oracle Database Exadata Express 
Cloud Service for details on the subscription process.

Demonstration link.

The steps in the slide provide you a brief overview of how to get started with Exadata 
Express. In the following slides, you will learn to perform these steps.

You can view the demonstration of these steps, along with a tour of Exadata Express Cloud

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

You can view the demonstration of these steps, along with a tour of Exadata Express Cloud 
Service by opening this link:

http://oukc.oracle.com/public/redir.html?type=player&offid=1984113094

Note: This link is accessible from within the classroom with audio disabled. If you wish to view 
this video along with the audio, you can request the instructor to play it for you.
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Getting Started with Exadata Express Cloud Service

• On signing into the service, you get access to the dashboard.

• Dashboard allows you to create database instances and users.

• The number of instances you create is limited by the amount of 
resources you have access to. 

After successful subscription to the service, you can log in to your account and access the 
dashboard. Based on the type of subscription you can create instances.

The instances would appear on the dashboard. In the image on the slide, you can see an

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

The instances would appear on the dashboard. In the image on the slide, you can see an 
instance created in the image . To manage the instance, click on the instance.
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Managing Exadata Express Cloud Service

On clicking the instance on the dashboard, you see various details about the dashboard. You 
can access the services by clicking on ‘Open Service Console’. 

The service console provides you access to tools for Web Access, Client Access and

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

The service console provides you access to tools for Web Access, Client Access and 
Administration.
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Service Console

• Service Console is the interface to use and manage the 
Exadata Express Cloud Service

• It provides three different perspectives of the instance
– Web Access

– Client Access

– Administration

Web access provides utilities which enable you to develop database and web applications 
using Oracle Application Express(APEX). 

Database clients can connect to Exadata Express Cloud Service using SQL *Net Access.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Database clients can connect to Exadata Express Cloud Service using SQL Net Access. 
Some examples of supported database clients are SQLcl, SQL Developer, SQL *Plus, JDBC 
Thin client, ODP.NET, OCI and Instant Client. Client Access in the Service Console allows 
you to access the database on Exadata Express Cloud Service, from  the client you choose.

Administration section in the Service Console provides you options for performing 
administration tasks such as create new database schemas for database objects, set or reset 
administration password, create a schema-less documents and collections interface, and use 

d i i t ti ti t O l A li ti Eadministrative options to manage Oracle Application Express.
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Web Access through Service Console

To execute SQL and 
PL/SQL , and run database 

utilities

For quick development of 
applications

To define RESTful web 
services on the database Install and use Oracle APEX 

productivity and sample apps

Option Description

G t SQL W k h All t di tl t b b d SQL W k h

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Go to SQL Workshop Allows you to go directly to browser-based SQL Workshop, 
where you can run SQL statements, execute scripts and explore 
database objects.

Develop with App 
Builder

Quickly, declaratively develop database and websheet
applications. You can import files such as database applications 
and plug-ins. There is a dashboard showing metrics about your 
applications and workspace utilities to manage defaults themesapplications and workspace utilities to manage defaults, themes, 
metadata, exports, and more.

Define REST Data 
Services

Directly access the page to define and manage RESTful web 
services that  enable third-party developers to view and 
manipulate data objects within your database.

Install Productivity 
Apps

Install productivity apps or sample apps from a gallery of pre-
built Oracle Application Express apps

Oracle Application Express Workshop I   22 - 15
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Client Access Configuration through Service Console

You have to enable client access to allow SQL*Net Access to your service. Using SQL *Net 
Access software you can connect  to the Oracle Exadata Express Service instance via 
different clients. This option is only available when client access has not yet been enabled. 

Option Description

Download Client Download client credentials needed for clients to access your

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Once you enable the client access, four options appear in the console.
Download Client 
Credentials

Download client credentials needed for clients to access your 
service.

Download Drivers Go directly to the Oracle Technology Network page to download 
and install database drivers including for Java, Instant Client, C, 
C++, Microsoft .NET, Node.js, Python, PHP, Ruby, and more.

Disable Client Access Use this option to disallow SQL*Net access to your service. This 
option is only available when client access has been enabledoption is only available when client access has been enabled.

Download tools Go directly to the Oracle Technology Network page to download 
and install tools such as SQL*Plus, SQLcl, command-line and 
integrated development environments such as Oracle SQL 
Developer, JDeveloper, Oracle JET, and more.
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Database Administration through Service Console

Create a new schema for 
database objects 

To create a document store 
from the service

Set or reset password for 
admin account To manage tasks such as 

archiving  oracle APEX 
schemas

You can perform various administration tasks through ‘Administration’ in the service console.Option Description

Create Database Create a new schema for database objects. Schema is the set of

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Create Database 
Schema

Create a new schema for database objects. Schema is the set of 
database objects, such as tables and views that belong to that 
user account. 

Create Document
Store

This option enables you to create a document store, using either 
an existing schema or new schema, and to enable SODA for 
REST, which enables REST-based operations on the schema 
using Oracle’s SODA for REST API. It also enables SODA for 
Java, which is Oracle’s SODA for Java API for use with Java 
programs.

Set Administrator 
Password

Use this option to set the password for the PDB_ADMIN 
database user that is authorized to perform administrative tasks.

Manage Application 
Express

Options here allow you to enable application archiving to archive 
your Oracle Application Express applications to database tables, 
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Develop with App Builder

1

2

From the Oracle Exadata Express service console, clicking Develop with App Builder in the 
Web Access section, launches the Application Builder component of Oracle Application 
Express. This component provides you with options and tools to create, develop, and manage 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

web applications.

Oracle Application Express Workshop I   22 - 18

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Go to SQL Workshop

1

2

From the Oracle Exadata Express service console, clicking Go to SQL Workshop in the Web 
Access section, launches the Application Builder component of Oracle Application Express. 
This component provides you with options and tools to execute SQL commands, SQL and 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

PL/SQL scripts, load and unload data, and other database utilities.
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Define REST Data Services

1

2

From the Oracle Exadata Express service console, clicking Define REST Data Services in 
the Web Access section, launches the RESTful Services page in Oracle Application Express. 
You can create RESTful web services from this console with the help of organized wizards.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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Install Productivity Apps

1

2

From the Oracle Exadata Express service console, clicking Install Productivity Apps in the 
Web Access section, launches the App Gallery where you can view the various productivity 
and sample apps provided by Oracle Application Express which are ready to be installed and 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

used.
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Additional Resources

For additional information about Oracle Cloud, refer to the 
following:

• Oracle Cloud portal:
– https://cloud.oracle.com/

Cl d d t ti O l H l C t• Cloud documentation on Oracle Help Center:
– https://docs.oracle.com/

• Oracle Exadata Express Cloud Service Using Guide on 
Oracle Help Center:

– http://docs.oracle.com/cloud/latest/exadataexpress-
l d/CSDBP/cloud/CSDBP/

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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Summary

In this lesson, you should have learned how to:

• Access Oracle Application Express from Oracle Exadata 
Express Cloud Service.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Oracle Application Express Workshop I   22 - 23

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



A

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Additional Resources

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



Oracle Application Express Workshop I   A - 2

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Additional Resources

• APEX home page on OTN

• Documentation and Tutorials

• Oracle Learning Library

• Blogs

• Forum

• Hosted Online Help Center

• Oracle University courses

• Oracle Application Express Developer Certified Expert 
examination
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The Oracle Application Express product page on OTN is a very useful place to gather 
information. It contains the following sections:

• Overview: Get an overview of APEX and links to news, events, presentations, and 
books. The overview page also includes the following:

- APEX on Oracle Cloud: Takes you to the Oracle cloud page of Application 
Express which provides useful information about the various offerings on cloud

- Try apex.oracle.com: Provides you an option to request for a free workspace and 
try out Oracle Application Express

- Download Now: Link to the Download page

• Downloads: Enables you to download the latest software

• Documentation: Provides access to the documentation and a host of How-to tutorials

• Community: Provides access to APEX Discussion forum, Community How-Tos, and a 
list of blogs. The Application Express Discussion forum is one of the most active on 
OTN. The forum has a knowledge base of hints and tips, and issues that users have 
encountered and their resolutions.

• Learn More: Provides access to education and how-tos, technical information, and 
white papers
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OTN has documentation to help answer your questions. You can access the documentation 
page from OTN at the following URL: 

http://www.oracle.com/technetwork/developer-
tools/apex/documentation/index.html
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The Oracle Learning Library (Learning Library) is an application built by using Oracle 
Application Express. The Learning Library enables you to search for free online training 
content (OBEs, demos, and tutorials).

Use the following URL to access the Oracle Application Express landing page in Oracle 
Learning Library:

https://apexapps.oracle.com/pls/apex/f?p=44785:141:::NO::
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Oracle Application Express Blog is a website where users can communicate and interact on 
various topics. Users can post questions, images, events, and so on. The slide above 
contains a list of APEX blogs. You can access the Blogs page at the following URL:

http://apex.oracle.com/pls/otn/f?p=24793:12:0
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The Application Express Discussion forum is one of the most active on OTN. In this forum, 
users can have conversations through posted messages. The forum has a knowledge base of 
hints and tips, and issues that users have encountered and their resolutions.

You can access the APEX Forum page at the following URL:

https://community.oracle.com/community/database/developer-
tools/application_express
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In Oracle Application Express, you can get help on any topic, such as get context-sensitive 
help for the page or field where you are at any given point and search for a particular topic.

You can access the APEX Help Center page at the following URL:

https://docs.oracle.com/cd/E59726_01/index.htm
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On the workspace home page, click the Learn More tab. A Learn More page appears that 
provides an overview of Oracle Application Express as shown in the slide.
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You can access information about the Oracle Application Express Developer Certified Expert 
credential from the Certification > Database > Database Application Development section at 
the following URL:

http://education.oracle.com

On the Oracle Application Express Developer Certified Expert page, click the links in the 
diagrams to view the Oracle Application Express 4: Developing Web Applications exam 
requirements in detail.

• Exam number: 1Z0-450
• Associated certifications: Oracle Application Express Developer Certified Expert

The recommended training and preparation for the Oracle Application Express Developer 
Certified Expert examination is the Oracle Application Express: Workshop I course.

Oracle Application Express Workshop I   A - 10

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Oracle Application Express Developer Certified 
Expert Examination

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



B

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

More Information About 
Application Development

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



This appendix explains how to use create, manipulate, and administer websheet applications.
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Lessons

The lessons covered in this appendix are:

• Create a Websheet Application

• Manipulate and Administer a Websheet Application
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In this lesson, you learn how to create a websheet application, create sections on a websheet 
page, annotate pages with files, notes, and tags, and also learn how to create and manipulate 
a data grid.
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Objectives

After completing this lesson, you should be able to:

• Identify the different components of a websheet application

• Create a websheet application

• Create sections on a websheet page

• Annotate pages with files, notes, and tags

• Create and manipulate a data grid
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Lesson Agenda: Create a Websheet Application

• Overview

• Working with Pages and Sections

• Creating Data Grids

• Manipulating Data Grids
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Websheets provide a quick and easy way to post content on the web. Whether that content is 
text, images, reports, or charts, it can all be integrated into a websheet application. Most 
importantly, both the content and the structure are controlled by its users. If you have the data 
that you need in your database, expose it in a report or include that data on a page. If you 
need to manage your own data, use a data grid (which can then be referenced on a page).

Websheets provide the following functionality: 

• Create and share content over the web.

• Organize webpages in a hierarchy and on cross-link pages.

• Create and manage tabular data by using an embedded feature called “data grids.”

• Create interactive reports by using SQL on existing data structures in your database.

• Expose data grid and report data within pages as a chart or a report.

• Annotate pages with files, tags, and notes. Associated images can be shown inline 
within page content.

• Search page content (using a search box in the upper-right corner of a page).

• Manage who can log in and, once logged in, who can read, write, and administer the 
application (authentication and authorization).
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Building an APEX database application is very easy for an IT professional and for many 
“power users.” They typically understand database concepts. They are comfortable using 
wizards to create an application and then working within the declarative framework to 
maintain and enhance the application.

Websheet applications simplify the process of creating database objects and providing 
runtime UI capabilities to define features such as validations and LOVs.

However, websheet applications have limited capabilities (compared to database 
applications) for UI customization and page control. It is important to understand the 
differences between websheet applications and database applications, which are outlined in 
the slide.
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Websheets Versus Database Applications

Websheet  Applications Database Applications

Database Objects Automatically managed 
(APEX$ tables)

Created by using SQL Workshop

Primary Key 
Management

Automatically managed Triggers and sequences

Validations Defined by using runtime UI Created by using wizards

Report Layout Defined by using runtime UI Created by using SQL

List of Values Defined by using runtime UI SQL or static

Page Flow Limited Controlled by branches

Form Layout Column groups Items and regions

Look and Feel Basic control Themes and templates
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The slide shows the interface that gets created when you use the Create Application Wizard 
to create a websheet application. A default home page is created with new websheet 
application. The look and feel of all websheet applications will be the same. After you have 
created a websheet application, you can add content to your application by defining pages, 
sections, files, images, data from the database, and so on. 

After a websheet application is created, the users of the application can perform the following 
actions:

• Create pages.

• Create different types of sections.

• Create links between pages.

• Annotate pages with notes, tags, and files.

• Create data grids.

• Create reports.
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To create a websheet, perform the following steps:

1. Click the down arrow next to the Application Builder tab and select Websheet 
Applications. (Alternatively, select Application Builder and click the Websheet 
Applications tab.)

2. Click Create.

3. Enter a name for the websheet and click Create Websheet. 

4. Click Run Websheet to view the application.

5. Enter your websheet login credentials and click Sign In.

6. The websheet application is displayed.
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Creating and Running a Websheet
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Lesson Agenda: Create a Websheet Application

• Overview

• Working with Pages and Sections
– Types of Sections

– Creating a Text Section

– Adding Annotations to a Page

– Copying a Page

– Editing Page Sections

– Viewing the Page Directory

– Displaying an Image

– Using Markup Syntax

• Creating Data Grids

• Manipulating Data Grids
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The different types of sections that you can create are shown in the slide. The Text and 
Navigation options are available when the websheet is created. The Data and Chart options 
are available only when either a data grid or a report exists in the websheet.

These options are discussed in detail later in this appendix.
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You can add textual content to your pages by creating a Text section. To create a Text 
section, perform the following steps:

1. Click Create and select New Section.

2. Ensure that Text is selected and click Next.

3. Enter a title for the section and enter the content for the section in the Content field. 
Click Create Section.

4. The Text section is created.
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Creating a Text Section
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You can add files, tags, and notes to the websheet pages. These are displayed on the 
bottom-right side of a page. You can click the plus icon (+) depending on what you want to 
add to the page. The slide shows an example of annotating a page with an image file. 
Perform the following steps:

1. Click the plus icon (+) in the Files section.

2. Click the Browse button and locate the file you want to add.

3. Click Add File.

4. The file that is added to the page is listed in the Files section.
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Adding Annotations to a Page

2 3

1

4

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



You can quickly copy a page to a new page as follows:

1. Ensure that you are viewing the page you want to copy. Then select “New Page as a 
Copy” in the Control Panel.

2. Enter a name for the new page and click Copy Page.

3. The page is copied. Now you can choose to view either the current page or the new 
copied page.

Oracle Application Express Workshop I   B - 14

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Copying a Page

1 2

3

Adam Grant (adamฺgrant@oracleฺcom) has a non-transferable license

to use this Student Guideฺ

U
na

ut
ho

riz
ed

 re
pr

od
uc

tio
n 

or
 d

is
tri

bu
tio

n 
pr

oh
ib

ite
dฺ

 C
op

yr
ig

ht
©

 2
01

9,
 O

ra
cl

e 
an

d/
or

 it
s 

af
fil

ia
te

sฺ



At any point, you can edit the sections on a page to change its title or contents. To edit a page 
section, perform the following steps:

1. Click the Edit button for that section. 

2. Make your changes and click the Apply Changes button.
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Editing Page Sections
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You can view all the pages in a websheet by using the Page Directory. To access the Page 
Directory, click View and select Page Directory. All the pages in the websheet are displayed. 
You can view a particular page by clicking the page icon.
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Viewing the Page Directory
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You can display images on a page by using markup syntax. First, you need to annotate the 
page with the image. You can do this by clicking the plus icon for the Files region and 
uploading the image. After the image is added to the page, you can edit the section where 
you want to display the image. In the example in the slide, an Oracle logo is added to the 
page and displayed in the Overview section.

Note the markup syntax that is used to display the image:
[[ IMAGE: <file name>]]

After entering the markup text, click the Apply Changes button. The image is displayed in the 
Overview section.
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Displaying an Image
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Similar to the markup syntax you saw in the previous slide, you can use other markup 
syntaxes. The online Help provides useful hints on how to use markup syntax to reference 
objects in your websheet. Click the Help link to see what markup syntaxes are available.
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Answer: b
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QQuiz

You can use markup text to reference a file or URL.

a. True

b. False
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Lesson Agenda: Create a Websheet Application

• Overview

• Working with Pages and Sections

• Creating Data Grids
– What are Data Grids?

– Creating a Data Grid From the Beginning

– Creating a Data Grid From a Spreadsheet

– Creating a Data Section 

– Creating a Chart Section

• Manipulating Data Grids
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Data grids are contributor-defined sets of tabular data—a web-based spreadsheet. You can 
define the structure of a data grid (column names, data types, and basic validations) or create 
a data grid by pasting in spreadsheet data. After it is created, the structure can be modified as 
needed over time. The data itself is managed by APEX$ tables.

In addition to the defined columns, a set of standard columns is always included within each 
data grid. These include owner, created by, created on, updated by, updated on, row order, 
and annotation (files, notes, links, and tags).

Data grids are highly customizable. Users can alter the layout of report data by choosing the 
columns that they are interested in and applying filters, highlighting, and sorting. They can 
also define breaks, aggregations, group by, computations, and different charts. A subscription 
can also be set to email the data at a designated interval. Users can create multiple variations 
of a data grid and save them as named reports, for either public or private viewing. Apart from 
being available on the Data tab, data within a data grid can be included as a chart or report on 
any page.
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What Are Data Grids?

Data grids are sets of tabular data displayed as an editable report 
and managed through APEX$ tables.
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To create a data grid from the beginning, perform the following steps:

1. Click Data Grid and select New Data Grid.

2. Ensure that From Scratch is selected and click Next.

3. Enter a name for the data grid and specify the column names and types. Use the Add 
Column button to add more columns to the data grid. After defining the data grid 
columns, click Create Data Grid.

4. The data grid is created. The data grid contains no data. You can add rows to the data 
grid by clicking the Add Row button.
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Creating a Data Grid from the Beginning
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You can also create a data grid from a spreadsheet. Access the Data page and perform the 
following steps:

1. Click Data Grid and select New Data Grid.

2. Select Copy and Paste and click Next.

3. Enter a name for the data grid and, in the text area, copy and paste the data grid content 
from the spreadsheet. If the pasted content contains column names as the first row, 
select the First Row Contains Column Headings check box. Click Next.

4. The data grid is created. 
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Creating a Data Grid from a Spreadsheet
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The data grids that you created in the preceding slides are located as data components in the 
Data section of your websheet. To display data from these data grids on your websheet 
pages, you now need to create data sections.

To create a data section, perform the following steps:

1. Click Create and select New Section.

2. Select the Data option and click Next.

3. For Data Grid, select a data grid. Select a report setting and style. Also, specify the 
section title. Click Next.

4. Review the details and click Create Section.
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Creating a Data Section
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This slide shows the data section that is created by performing the steps listed in the 
preceding slide. A search bar to enable you to search the entire report or specific columns is 
also created by default.
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Creating a Data Section
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In the preceding slide, you learned how you can display data from data grids as reports. You 
can also display the data in the data grids as charts. For this, you need to create a chart 
section. Create a new section on a page and select the Chart option. Then perform the 
following steps:

1. Select the type of chart you want to create and click Next. In the example in the slide, 
the Pie option is selected.

2. Select the data grid you want to use and the report settings. Also specify a title for the 
chart section. Click Next.

3. Select the Chart Label and Chart Value columns and specify the axis values. Click Next.

4. Review the details you entered and click the Create Section button.
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Creating a Chart Section
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The slide shows the chart section that is created by performing the steps listed in the 
preceding slide.
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Creating a Chart Section
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Answer: a, c, d
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QQuiz

Which section types enable you to reference a data grid or 
report? (Choose all that apply.)

a. Text

b. Navigation

c. Data

d. Chart
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Lesson Agenda: Create a Websheet Application

• Overview

• Working with Pages and Sections

• Creating Data Grids

• Manipulating Data Grids
– Overview

– Adding a Column

– Creating a List of Values

– Editing Column Properties

– Creating a Validation

– Toggling Check Boxes

– Setting Multiple Columns Values

– Replacing Values

– Adding Annotations
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A data grid can be manipulated in many ways. There are two menus for data grids: Actions 
and Manage.

The Actions menu provides a way to change the way that the data grid is displayed. This 
menu is the same as the menu available for a basic interactive report in a database 
application. These options are discussed in detail in the lesson titled “Working with Reports 
for Desktop Applications.”

The Manage menu is specific to a data grid. You can manipulate the data in the data grid by 
using the options in this menu. Many of the tasks are covered in the next few slides.

You can click the pencil icon next to a row to edit that row. You can click the Add Row button 
to add a row to the data grid. You can also edit the text data in a data grid by clicking a cell 
(which changes the data into edit mode), making the change, and then changing focus to 
another field. This is the inline edit feature of a data grid.
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Overview

Click a text field to 
change the text.
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To add a column to a data grid, perform the following steps:

1. Select Manage > Columns > Add.

2. Enter the specifications for the new column. In the slide example, a new column for 
Priority is added. This column will be represented as a select list with the values 1 to 5, 
and the default value is 3.

3. Click Apply.

4. The new column is displayed in the data grid. The new column is also added to the Edit 
Row page when the user clicks the Edit icon for the row.
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Adding a Column
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You can create a list of values (LOV) to display column data in a data grid. To create an LOV, 
perform the following steps:

1. Select Manage > Column > List of Values. 

2. Enter a name for the LOV and also enter the LOV values. Click Apply.
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Creating a List of Values
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You may want to control the values that your users enter. In this example, you change the text 
field to a drop-down list so that users can select only an existing value. Perform the following 
steps:

1. Select Manage > Columns > Column Properties.

2. In the Column Name drop-down list, select the name of the column that you want to 
change.

3. Specify the changes that you want to make. In the example in the slide, the Display As 
field is changed to Select List.

4. Select a list of values.

5. Click Apply.

6. Click one of the cells for the column that you changed. In the example in the slide, 
clicking a cell in the STATUS column opens a drop-down list (rather than a text field) 
with all the current values.

Oracle Application Express Workshop I   B - 33

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Editing Column Properties
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You can create validations for columns in a data grid. Perform the following steps:

1. Select Manage > Columns > Validation (not shown in the slide).

2. Specify the validation and click Apply. In this example, a validation is created to ensure 
that only numeric values are entered in the Cost column.

3. Test the validation by entering a character in the Cost field.
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Creating a Validation
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Certain tasks require that you select rows to which to apply the task. In such a case, you must 
toggle check boxes to turn them on to select the rows.

To toggle check boxes, select Manage > Toggle Checkboxes. Notice that there is a check box 
for each row. To turn the check boxes off, perform the action to toggle check boxes again. To 
select all rows, select the check box in the header area.
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Toggling Check Boxes

Adding check boxes enables you 
to perform multirow or 
multicolumn tasks.
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You can change the values for a particular set of rows. Turn toggle check boxes on and select 
the columns for which you want to change values. Then perform the following steps:

1. Select Manage > Rows > Set Column Values.

2. Select the column that you want to change, enter the new value, and select the Selected 
Rows option. Then click Apply.

3. Only the rows that you selected are changed. Alternatively, you can select the value to 
be applied to all rows or just the rows that are null.
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Setting Multiple Column Values
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There may be situations where you want to change a set of values. In the example in the 
slide, the On-Hold STATUS value is changed to Pending. Perform the following steps:

1. Select Manage > Rows > Replace.

2. Select the column that you want. In this case, it is the STATUS column.

3. Enter the original value in the Find What area and the new value in the Replace With 
area. Then click Apply.

4. Note that all On-Hold values are replaced with Pending.

Oracle Application Express Workshop I   B - 37

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Replacing Values
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On pages or in rows of a data grid, you can include the following annotations:

• Files: Upload files for download or to display as an inline image within section text.

• Notes: Obvious and usually temporary notes that are specific to the content

• Tags: Tags to aid in searching

• Links: URLs to specific websites or files on the Internet or intranet

To add an annotation, perform the following steps:

1. Click the Edit icon for a row.

2. In the Actions area of the Add/Edit Row page, select the annotation type.

3. Complete the specific fields (they vary depending on the annotation type), and click 
Apply.

The annotation is displayed.

To add the annotation to the data grid display, you must add the column to the display by 
using Actions > Select Columns.
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Adding Annotations to a Data Grid
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In this lesson, you should have learned about the various components of a websheet 
application. You should have learned how to create a websheet application, create sections 
on a websheet page, annotate pages with files, notes, and tags, and also create and 
manipulate a data grid.
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Summary

In this lesson, you should have learned how to:

• Identify the different components of a websheet application

• Create a websheet application

• Create sections on a websheet page

• Annotate pages with files, notes, and tags

• Create and manipulate a data grid
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Manipulate and Administer a Websheet Application
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In this lesson, you learn how to edit a websheet application’s properties and manipulate a 
websheet. You also learn how to share a websheet across different users.
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Objectives

After completing this lesson, you should be able to:

• Enable a websheet to interact with a database

• Create SQL and report sections

• Create navigation sections

• Administer a websheet
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Lesson Agenda: Manipulate and Administer a 
Websheet Application

• Interacting with the Database
– Editing Websheet Properties

– Creating a Report

– Using SQL Markup

• Enhancing Websheet Applications

• Administering Websheet Applications
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If you want to interact with database objects from a websheet, you must enable SQL and 
PL/SQL for the websheet. Perform the following steps:

1. On the Websheet applications home page, click the websheet icon.

2. Click the SQL subtab.

3. Select Yes for “Allow SQL”. 

4. Click Apply Changes.
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Editing Websheet Properties

Change this 
setting to Yes 
to create a 
SQL-based 
report.
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Reports are queries against the database objects that you have access to. To define a report, 
you can either simply select a table or view within an available schema, or you can create 
something more complex by using industry-standard SQL.

Just as with data grids, reports are highly customizable. Users can alter the layout of report 
data by choosing the columns that they are interested in and applying filters, highlighting, and 
sorting. They can also define breaks, aggregations, group by, computations, and different 
charts. A subscription can also be set to email the report at a designated interval. Users can 
create multiple variations of a report and save them as named reports, for either public or 
private viewing.

In addition to being available on the Data tab, data within a report can be included as a chart 
or report on any page.
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Reports
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To create a report, perform the following steps:

1. Click Create and select New Report.

2. Select Table or SQL Query for the report source, specify the rest of the fields depending 
on your report source, and click Next. In the example in the slide, Table is selected for 
the report source; so you select a table, specify a report name, and click Next.

3. Review the details and click Create Report.
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Creating a Report

Select an existing table or specify 
a SQL query against an existing 
table.
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You can change the query that the report is based on by selecting Manage > Edit Query. 
Alternatively, if you are viewing report attributes, click the Report Query tab. After you change 
the query, click Apply Changes. If columns were added or removed, a window is displayed 
confirming the changes. Click Apply Changes again to confirm the changes.
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Editing the Report Query
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You can write SQL queries within your text sections. This is done by using the SQL markup 
syntax. In the slide example, note the use of the SQL and SQLVALUE markup syntax.
[[ sqlvalue: <SQL query returning single value> ]]

[[ sql: <SQL query> ]]
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Using SQL Markup

Markup 
Syntax
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Answer: b
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QQuiz

You can use markup text to reference a file or URL.

a. True

b. False
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Lesson Agenda: Manipulate and Administer a 
Websheet Application

• Interacting with the Database

• Enhancing Websheet Applications
– Creating Navigation Sections

– Linking Pages

– Moving a Section to a Different Page

– Viewing Page History

– Viewing a Page in Presentation Mode

• Administering Websheet Applications
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Two types of navigation sections are available: Page and Section. The Page Navigation 
section is displayed as a tree showing the hierarchy of pages with links to each page. The 
Section Navigation section displays a list of sections on a particular page. To create a 
navigation section, perform the following steps:

1. Click New Section in the Control Panel.

2. Select Navigation and click Next.

3. Select the navigation type and click Next.

4. Enter a name for the section, and specify the appropriate fields depending on the 
navigation type. Click Create Section.

5. The navigation section is created.

Notice that if you add a section to a page or add another page to the websheet after you 
create the navigation section, it is automatically added to the navigation section.
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Creating Navigation Sections
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You can create links in the text section to reference another page in the application. Note the 
use of the markup syntax in the example in the slide:
[[ page name | link name ]]
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Linking Pages
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You can move an existing section to another page or create a new page within the section. To 
move a section, perform the following steps:

1. Click the Edit link for the section.

2. Click the settings icon and select “Move Section to Another Page.” 

3. Select the page to move to and click Move Section.

The section will appear on the new page.

Oracle Application Express Workshop I   B - 52

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

Moving a Section to a Different Page
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To view changes made to any pages or sections, select View > Page History.
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Viewing Page History
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You can view a page in presentation mode. This will display one section at a time and also 
provide controls to move to the next section. To view a page in presentation mode, select 
View > Presentation Mode and perform the following steps:

1. Click the presentation icon at the top-right corner of the page.

2. The first section of the page is displayed. Click the next icon to move to the next section.

3. The next section on the page is displayed. Click the close icon to exit presentation 
mode.
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Viewing a Page in Presentation Mode
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Lesson Agenda: Manipulate and Administer a 
Websheet Application

• Interacting with the Database

• Enhancing Websheet Applications

• Administering Websheet Applications
– Sharing Websheet with Users
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To share the pages in your websheet with the user community, you must provide them with a 
username and password to log in. Depending on the username, you can authorize each user 
to have a particular level of access. The slide provides an overview of the steps required to 
set up an ACL, which determines who has access to your websheet and what privileges (if 
any) they have.

These steps are discussed in detail in the following slides.
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Sharing Websheets with Users

1. View the current websheet authentication method.

2. Create users in Application Express Administration.

3. Define an Access Control List (ACL) in the websheet.

4. Change websheet authorization to use a custom ACL.

5. Test user access to the websheet.
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Before you set up an ACL, you should review the current authentication method that you are 
using. Select Administration > Websheet Properties and expand the Authentication region. In 
the example in the slide, the current authentication method is Application Express Account. 
This means that you must create all the users that you want to have access to this websheet 
in Application Express, and then you can assign them a particular privilege in the websheet 
when you create the ACL.
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1. View the Current Websheet Authentication Method
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To create a user in Application Express Administration, perform the following steps: 

1. Log in to Application Express as “Administrator”.

2. Click Tools on the right side of the home page and select “Manage Users and Groups”.

3. Click Create User and create the required user.

4. The users for this example are listed.
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2. Create Users in Application Express Administration
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After your APEX users are created, you can define an ACL in the websheet to allow the user 
to be authorized to access the websheet. You can assign the following three privileges to 
provide different levels of authorization for your websheet:

• Reader: Read access only; cannot make any changes

• Contributor: Can make changes to pages, sections, data grids, and reports, but cannot 
perform any administration tasks, such as define an ACL or change the authentication of 
the websheet

• Administrator: Can perform all functions allowed within a websheet

To create an ACL, log in to the Application Express as the user who created the websheet  
and perform the following steps:

1. On the Websheet applications home page, click the websheet icon.

2. Click the Authorization subtab.

3. Click Edit Access Control List.

4. Click Create Entry.

5. Enter the user ID and select appropriate access.

6. Click Create. Alternatively, click “Create and Create Another” to create another user.
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3. Create an ACL in Your Websheet
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Note: You must also add the creator of the websheet as an administrator so that the user can 
change the ACL type. If that user is not in the ACL, that person will not be able to enable the 
list (in the step in the next slide).
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To enable the ACL that you created in the previous step, perform the following steps:

1. On the Websheet applications home page, click the websheet icon.

2. Click the Authorization subtab.

3. Select Custom for Access Control List Type.

4. Click Apply Changes.
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4. Change Websheet Authorization to Use a Custom 
ACL
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Depending on the privilege, the user is given different access to the websheet. In the example 
in the slide, note the following:

• The WS_READER user cannot create any new objects or edit any existing ones. This 
user can only view the websheet objects.

• The WS_CONTRIBUTOR user can create new websheet objects, but cannot administer 
the websheet.

• The WS_ADMIN user has all privileges―the same privileges that the user who created 
the websheet has.
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5. Test User Access to the Websheet
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Answer: c
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QQuiz

A user needs the ability to modify a section on a page but 
not change the properties of the websheet. Which websheet user 
privilege is needed?

a. Administrator

b. Reader

c. Contributor

d. Developer
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Websheet Application Development: 
Additional References

• Tutorial on Websheet Application Development in OLL

• http://www.oracle.com/technetwork/developer-
tools/apex/overview/index.html
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In this lesson, you should have learned how to enable a websheet to interact with the 
database. You should have learned how to create SQL, PL/SQL, report sections, navigation 
sections, and administer a websheet application.
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Summary

In this lesson, you should have learned how to:

• Enable a websheet to interact with a database

• Create SQL and report sections

• Create navigation sections

• Administer a websheet
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Objectives

After completing this lesson, you should be able to convert an 
Oracle Forms application to an Oracle Application Express 
application.

In this lesson, you learn how to convert an Oracle Forms application to an Oracle Application 
Express application.
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Why Migrate to Oracle Application Express?

An Oracle Forms application should be migrated to an Oracle 
Application Express application for the following reasons:

• Provides a robust, scalable, and secure application

• Takes full advantage of the Oracle Database

• Requires only a web browser and no client software

• Results in a hypertext mark-up language (HTML) webpage

• Provides many features, such as reports and charts

• Enables developers to rapidly deploy web application

Often simple applications developed using Oracle Forms grow in size and complexity and 
become mission critical. Migrating to Oracle Application Express provides a robust, scalable, 
secure application development tool that takes full advantage of the Oracle Database. Oracle 
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Application Express requires only a web browser and no other client software for 
development, or for run time. The resulting pages developed using Oracle Application 
Express is rendered in HTML format. Oracle Application Express provides many features, 
such as interactive reports, charts, calendars, and enables developers to rapidly deploy web 
application with high user interactivity. Therefore, it is a good idea to migrate from Oracle 
Forms to Oracle Application Express.
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Prerequisite for Converting Oracle Forms Applications

Before you begin the conversion process, you must:

• Install Oracle Application Express release 4.0 or later

• Install Oracle9i Oracle Developer Suite or later

• Convert Oracle Forms Metadata

• Associate Oracle Forms Schema with Oracle Application 
Express workspace

Before you begin the conversion process, you must:

• Install Oracle Application Express release 4.0 or later.

• Install Oracle9i Oracle Developer Suite to convert Oracle Forms applications and Oracle

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

• Install Oracle9i Oracle Developer Suite to convert Oracle Forms applications and Oracle 
Reports to XML format. You will specifically need Oracle Forms Builder and Oracle 
Reports Builder applications from this suite.

• Convert Oracle Forms Metadata to XML and PL/SQL library files to .PLD text files. This 
conversion process is explained in detail in the following slides.

• Associate Oracle Forms schema with the Oracle Application Express workspace.
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Forms Conversion: Overview

The conversion process consists of the following steps:

1. Converting Oracle Forms Metadata

2. Creating a workspace and adding Oracle Application Express 
users

3. Uploading database objects into the schema associated with 
your workspace

4. Creating a Conversion Project

5. Reviewing and editing the application metadata

6 Setting up application defaults6. Setting up application defaults

7. Generating an Oracle Application Express application

The first three steps are the prerequisite for Oracle Forms Application conversion.  The 
conversion process begins at step 4.

These steps are explained in detail in the following slides.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

These steps are explained in detail in the following slides.
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Forms Conversion: Diagram

Forms Module 
FMB File

Object Library 
OLB File

Forms Menu

Forms2XML 
Conversion 
Tool

XML/PLD File Upload

Forms & Reports 
Metadata Analysis

Application

Oracle 
Forms

MMB File

PL/SQL Library 
PLL File

Forms Builder 
File Conversion 
Utility

Application 
Generation

Application 
Customization

Oracle 
Reports

Report
XML File

Reports Builder 
File Conversion 
Utility

Oracle Application 
Express Forms 
Converter

The slide shows a diagrammatic view of the conversion process. Notice how the Oracle 
Forms and Reports go through a conversion process and the output is the Oracle Application 
Express application.
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1. Converting Oracle Forms

To convert Oracle Forms to Oracle Application Express, you must 
first convert the following:
• Convert FormModules (.FMB), ObjectLibraries (.OLB), or 

MenuModules (.MMB) to XML

C t PL/SQL Lib ( ) t• Convert a PL/SQL Library (.PLL) to .PLD

• Convert an Oracle Report (.RDF, .REX, .JSP) to XML

To convert Oracle Forms to Oracle Application Express, you must first convert the Form 
modules to various formats that the Create Migration Project Wizard can consume.

• Converting FormModules, ObjectLibraries, or MenuModules to XML: You can 

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

Co e t g o odu es, Object b a es, o e u odu es to ou ca
convert Oracle Forms FormModule, MenuModule, and ObjectLibrary files to Extensible 
Markup Language (XML) using the Oracle Forms to XML conversion tool, Forms2XML.

• Converting a PL/SQL Library: Use the File > Convert option in Oracle Forms 
Builder to convert PL/SQL library .PLL files to .PLD text files. To learn more about 
Oracle Forms, see: http://www.oracle.com/technetwork/developer-
tools/forms/overview/index.html

C ti O l R t t XML T t O l R t th Fil• Converting an Oracle Report to XML: To convert an Oracle Report, use the File 
Conversion option in Oracle Reports Builder to convert binary (.RDF), ASCII (.REX), 
and .JSP reports to XML format. To learn more about Oracle Reports, see: 
http://www.oracle.com/technetwork/middleware/reports/overview/index.html

A diagrammatic view of the conversion of Oracle Forms to XML is shown in the previous slide.
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2. Creating a Workspace and Adding Oracle Application 
Express Users 2p

1

3

Perform the following steps to create a workspace and add Oracle Application Express users:

1. Log in to the INTERNAL workspace as instance administrator.

2 Create the workspace and workspace administrator by using the Create Workspace

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

2. Create the workspace and workspace administrator by using the Create Workspace 
Wizard. In the slide example, the WORKSHOP1 workspace and workspace administrator 
is created.

3. Log in to the workspace as workspace administrator and create more users.
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3. Uploading Database Objects into the Schema 
Associated with Your Workspacep

1

2

To start the conversion process, the database objects associated with your Oracle Forms 
application must reside in the same database as Oracle Application Express.

If the database objects associated with your Oracle Forms application do not reside in the

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

If the database objects associated with your Oracle Forms application do not reside in the 
same database as Oracle Application Express, you must upload them. 

To upload database objects associated with your workspace:

1. Create a DDL script.

2. Upload it to the SQL Script Repository and run it.
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4. Creating a Conversion Project

4
1 2

3

4

5

6

Next, you need to create a conversion project by running the Create Migration Project Wizard.

To create a conversion project, access the workspace you created for your conversion project 
and perform the following steps:

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

and perform the following steps:

1. Click the Application Builder icon.

2. Click Migrations on the right side of the page.

3. On the Application Migrations page, click Create Project. This opens the Create 
Migration Project Wizard.

4. Enter the project details such as Project Name, Type (select Forms), Description, 
Schema, and upload the Forms Module XML File. Then, click Next. In the slideSchema, and upload the Forms Module XML File. Then, click Next. In the slide 
example, the XML file is uploaded.

5. To add more files, click Upload Another File and upload the file. In the slide example, 
the .PLD file is uploaded. Add more files if required by repeating this step.

6. Review the project details, and click Create.

The Project page appears.
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5. Reviewing and Editing the Application Metadata

Use the Project pages to review and edit form attributes and track 
the manual conversion process. Perform the following:

1. Review the Application Migrations Page.

2. Edit Project Details.

3. Review Forms Modules.

4. Review Oracle Reports.

5. Review PL/SQL Libraries.

6. Review Forms Menus.

7 Review Object Libraries7. Review Object Libraries.

8. Use Annotations to track the Conversion Process.

Perform the following to review and edit form attributes and track the conversion process:

1. Review the Application Migrations Page: The Project page shows a high-level 
overview of your Oracle Forms conversion project.

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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2. Edit Project Details: The Project details can be edited by clicking the project name in 
the Application Migrations page.

3. Review Forms Modules: Browse and review the objects included in your uploaded 
Oracle FormModule XML file.

4. Review Oracle Reports: Browse and review the uploaded Oracle Report XML files.

5. Review PL/SQL Libraries: Browse and review uploaded PL/SQL libraries associated Q p Q
with your Oracle Forms application and update annotation.

6. Review Forms Menus: Browse and review the objects included in your uploaded 
MenuModule XML file and update annotations.

7. Review Object Libraries: Browse and review uploaded Object Libraries associated 
with your Oracle Forms application and update annotations.

8. Use Annotations to Track the Conversion Process: Use annotations to determine 
whether an object should be included in the conversion, assign a priority, track status, 
assign the object to specific individual, or create notes and tags.
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6. Setting Up Application Defaults

To set up application defaults:

1. Click Set Application Defaults on the right side of the project 
page under Tasks.

2. Select the options you want to use as defaults.

3. Click Apply Changes.

As a shortcut, you can also set some application defaults. These defaults are used whenever 
you create new applications.

To set up application defaults (optional):

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

To set up application defaults (optional):

1. On the right side of the project page under Tasks, click Set Application Defaults.

2. Select the options you want to use as defaults. To learn more about specific attribute, 
see field-level help.

3. Click Apply Changes.

The project page appears.
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7. Generating an Oracle Application Express 
Applicationpp

To generate an application:

1. On Application Migrations page, click the project name.

2. Click Create Application.

3. Generate the application by following the instructions in the 
wizard and click Create.

4. Preview the application by clicking Run Application.

5. Sign in using your Oracle Application Express workspace 
credentials.

6 You can customize your application attributes by editing the6. You can customize your application attributes by editing the 
application properties.

You can generate an application based on valid forms and reports, or a maintenance 
application based on valid tables and views.

The steps are listed in the slide.
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The steps are listed in the slide.
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Summary

In this lesson, you should have learned how to convert an Oracle 
Forms application to an Oracle Application Express application.

In this lesson, you learned about converting an Oracle Forms Application to an Oracle 
Application Express application.
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