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Introduction

Application Express (otherwise known as APEX) is a web application tightly coupled 

to an Oracle database. It has several uses: you can use its SQL Workshop tool to query 

and modify the database, you can use its App Builder tool to create your own web 

applications that interact with the database, and you can run the web applications 

created by you and others.

The app builder is especially interesting because it provides a simple, nontraditional 

way to build web pages. You do not specify code for the page directly; instead, you 

choose from a set of built-in templates. There is a template for the overall page and 

templates for each kind of component that you want to put on the page (such as reports, 

buttons, etc.). Each template has a set of properties, whose values determine where each 

component is located on the page, what it looks like, and how it behaves. You create a 

page simply by choosing templates for the components you want and assigning values to 

their properties.

The APEX app builder saves the property values for each component in its own 

database. When a browser requests one of your application’s pages, the APEX server 

extracts the property values relevant to that page from its database, constructs the HTML 

code corresponding to those values, and returns that code to the browser. This process is 

called rendering the page, and APEX is called an HTML generator.

The advantage of using an HTML generator such as APEX is that you can build web 

pages without any knowledge of HTML (or CSS, JavaScript, or PHP). Moreover, because 

APEX is tightly coupled to an Oracle database, it automatically handles the intricacies 

of database interaction. APEX makes it possible to easily create good-looking, highly 

functional, and database-aware pages with only a rudimentary knowledge of SQL.

 Why This Book?
Designing a page with APEX seems straightforward—all you have to do is choose the 

components you want and then assign the appropriate values to their properties. 

Choosing components is straightforward, but assigning property values is not. A page 
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and its components have many properties, and you have to know the purpose of those 

properties to know what values to assign. These properties range from the essential 

(such as the source query of a report) to the obscure (such as the static ID of a report). 

Some properties (such as the HTML expression of a report column) are hooks that allow 

you to insert customized HTML or JavaScript code into the generated web page.

The purpose of this book is to gently lead you through this cornucopia of properties. 

To that end, the book develops a demo web application that illustrates various APEX 

techniques for building typical web page functionality. The pages of this application 

start out simply and gradually increase their level of sophistication. With each page, I 

introduce a few new properties, discuss their purpose, and illustrate their usefulness. 

By the end of the book, you will have been so immersed in the world of APEX properties 

that you should feel confident enough to tackle any website project of your own. And 

if your project requires even more sophistication than appears here, you should be 

comfortable enough to use properties that are not covered, perhaps by looking at the 

documentation, examining the numerous prepackaged applications provided by Oracle, 

checking a web forum, or even figuring it out on your own.

Another way to build web pages in APEX is to rely on wizards. APEX provides wizards 

to generate common components, such as report pages and data entry forms. Each 

wizard asks you a series of questions (such as “What is the name of the page?” “What 

table do you want to display?” “Should the page have an entry in the navigation menu?”) 

and then uses your responses to generate appropriate components having appropriate 

properties. The advantage, of course, is that you don’t need to know anything about 

properties. The disadvantage is that wizards tend to produce “one size fits all” pages, in 

terms of both their appearance and their functionality.

Wizards can take you only so far. If you want any kind of control over the look, 

feel, and behavior of your page, you need to get involved with its properties. This book 

provides the guidance you need.

 Demo Application
As this book explains each part of the APEX app builder, it guides you through the 

development of a small application, named Employee Demo. I encourage you to build 

your own version of the application as you follow along. You can run my version of the 

application by going to the URL apex.oracle.com/pls/apex/f?p=91392:1. You can also 

download the source code for the application from the Apress website and import it into 

your own workspace.

InTroduCTIon
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Unlike demo applications in many books, this application does not “do” anything 

particularly interesting. Instead, each page is constructed to illustrate one or more 

techniques. Some of the pages have similar functionality, to illustrate the trade-offs 

between different implementation techniques.

The Employee Demo application uses the DEPT and EMP database tables available to 

every APEX workspace. The DEPT table lists the departments of a company, and the EMP 

table lists the employees in those departments. Their columns are as follows:

DEPT(DeptNo, DName, Loc)

EMP (EmpNo, EName, Job, Mgr, HireDate, Sal, Comm, DeptNo)

The key of DEPT is DeptNo, and the key of EMP is EmpNo. Each table has a built-in 

sequence for generating unique values for these keys, as well as an associated insertion 

trigger. If you insert a record into one of the tables and omit a value for the key, the 

trigger will automatically generate a key value from the appropriate sequence.

The Employee Demo application assumes that the EMP table has been modified to 

have an additional column OffSite of type char(1). An employee will have the value ‘N’ 

for this column if the employee works in the department office and ‘Y’ if the employee 

works offsite. For your reference, here is the SQL code you will need to add this new 

column to your EMP table.

alter table EMP

add OffSite char(1);

After altering the table, you will also need to assign an Offsite value for each 

existing employee. In my Employee Demo application, the employees SCOTT, ALLEN, 

WARD, and TURNER work offsite; the others work onsite. Chapter 1 describes how to 

import the tables if they are not already in your workspace and discusses the APEX tools 

needed to make these modifications to them.

 Required Background
This book is for people who are comfortable using a database system and want to learn 

how to write nontrivial web applications in APEX. Many of the techniques used to write 

APEX pages involve various skills in the following database and web design languages 

and technologies.

InTroduCTIon
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 SQL
The most important skill you need is the ability to write SQL queries. All data access in 

APEX is performed via SQL statements, and the value of many properties involves SQL 

in some way. The more fluent you are in SQL, the more sophisticated your reports and 

forms can be. This book assumes that you are comfortable with SQL. For the most part, 

the Employee Demo application uses relatively simple SQL statements, but occasionally 

I include something more complex (such as an outer join or nested query) to illustrate 

what is possible.

 HTML
This book also assumes that you have a basic familiarity with HTML—in particular, how 

tags such as <p>, <b>, <a>, and <img> can be used to format text and display images. I will 

ignore advanced features such as JavaScript and CSS.

 PL/SQL
APEX uses PL/SQL to specify behavior. PL/SQL is Oracle’s programming language; its 

main feature is an embedded SQL syntax that makes it easy to write procedures that 

interact with the database You should have a rudimentary understanding of programming, 

although prior knowledge of PL/SQL is not necessary. This book introduces PL/SQL in 

Chapter 7 and uses only basic features of the language.

 APEX
Finally, this book does not require you to have prior experience with APEX. Although it is 

possible to follow the book without actually using APEX, doing so seems rather pointless. 

So you should get an APEX account. The easiest and best way to get an account is by 

going to the apex.oracle.com site. Because I created my Employee Demo application 

from there, you should see the same screens that appear in this book.

 Distinguishing Screens from Pages
APEX is a web application that is used to create other web applications. Thus, APEX has 

a home page, and its various tools have their own sets of pages. Throughout this book, 
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I describe how to use APEX to build a page of an application. This can lead to some 

strange sentences, such as “Clicking the Run button from the application’s APEX home 

page runs its home page.” To avoid such confusion, I denote all APEX pages as “screens.” 

The previous sentence becomes “Clicking the Run button from the application’s home 

screen runs its home page,” which is less awkward and hopefully less confusing.

 New to This Edition
Although APEX is a polished and highly functional application, it is (and always has 

been) a work in progress. The APEX developers have been relentless in their quest 

to improve the system and have not been shy about making large changes to the 

functionality of APEX and its user interface.

The previous edition of this book was written in 2015, just as APEX 5 was introduced. 

Since then, the user interface has undergone a series of significant changes. In fact, 

when I recently read through my APEX 5 book, I was dismayed to discover that its 

screenshots and instructions were often inaccurate and occasionally meaningless. Many 

APEX properties are now in different locations, sometimes with different names. New 

component types (in particular forms and interactive grids) have replaced old ones and 

have different functionality. Clearly it was time to revise the book.

The most significant additions to this book are the two new chapters on Forms 

and Interactive Grids. In APEX 5, a “form” was a static content region containing an 

intricately configured set of items and built-in processes. Now APEX has a dedicated 

Form region, which automatically generates the preconfigured items and processes for 

you and provides an easily understood set of properties for managing them.

Interactive grid regions have replaced the “tabular form” regions of APEX 5. They 

provide the same basic functionality as tabular forms—namely, the ability to update a 

report’s values in place—but interactive grids are easier to use, more powerful, and have 

a cleaner semantics. In fact, the Interactive Grids chapter (Chapter 11) of this book is 

much shorter than the older Tabular Forms chapter because interactive grids require 

much less explanation.
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CHAPTER 1

The SQL Workshop
Congratulations! You are on the brink of learning how to build APEX web applications. 

But before you can begin, you need an APEX account. There are several ways to obtain 

an account: you can register for a free account through the apex.oracle.com website, 

you might be given an account to an APEX server at your job, or you can even install an 

APEX server yourself and create your own account to it.

No matter the circumstance, your APEX server will have an associated URL. Invoking 

the URL from your browser takes you to a login screen. Figure 1-1 shows the login screen 

used by the apex.oracle.com server.

Figure 1-1. APEX login screen
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Entering your credentials then takes you to the APEX home screen, the top of which 

is shown in Figure 1-2.

The APEX development environment contains several tools. Of primary importance 

is the App Builder tool, which will be covered in depth starting in Chapter 2. We begin 

here by looking at two tools in the APEX SQL Workshop: the object browser and the 

SQL command tool. These tools allow you to directly access the database—the object 

browser lets you manipulate a graphical user interface, and the SQL command tool lets 

you execute SQL statements and PL/SQL code blocks.

Although the SQL Workshop tools are not essential for application development, 

using them can make your life much easier. Here are five ways that they can help:

• The object browser reminds you of the database objects and their 

structures. For example, a typical application involves several tables, 

each of which can have numerous columns. It is often impractical 

to memorize the details of each one. When building a page that 

references a table, you can use these tools to help refresh your memory.

• To modify the structure of the database. For example, these tools are 

the easiest way to execute the alter table command given in the 

introduction.

• To modify the contents of the database. For example, you might want 

to insert or modify records to test the behavior of a page with new or 

altered data, or to reset the database after testing the page.

Figure 1-2. APEX home screen
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• To examine the contents of the database tables. After running a page, 

you can verify that the database updated correctly.

• To debug an SQL statement or PL/SQL block. By executing code in the 

SQL commands tool first, you can verify that it produces the expected 

result before you actually assign it as the value of some property on a 

page.

To get to the SQL Workshop, click the SQL Workshop button on the APEX home 

screen. Figure 1-3 shows the resulting screen. From this screen, you can click the Object 

Browser or SQL Commands button to get to the desired tool.

 Downloading Tables
This book makes frequent use of the sample tables EMP and DEPT. If your workspace does 

not contain these tables, here is how to load them. Click the arrow of the SQL Workshop 

tab, select Utilities, and then Sample Datasets; see Figure 1-4. Figure 1-5 shows the 

resulting screen, which lists the available tables. Click the Install button for the  

EMP/DEPT dataset, and follow directions.

Figure 1-3. SQL Workshop home screen
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Figure 1-4. Getting to the sample datasets

Figure 1-5. The Sample Datasets screen
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To verify that the tables have been installed, return to the SQL Workshop home 

screen (as shown in Figure 1-3). Entries for EMP and DEPT should now appear in the 

Recently Created Tables region.

 Object Browser
The object browser lets you interact with your tables quickly and easily. From it, you can 

examine the description of each table—that is, the types and properties of its columns 

and its constraints, indexes, and triggers—as well as its contents. You can also use the 

object browser to make simple changes to the description or contents of a table.

The home screen for the object browser displays a list of table names along its left 

side. Clicking a table name displays information about that table. For example, the 

screen for the EMP table appears in Figure 1-6.

Figure 1-6. Viewing the EMP table from the object browser
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The main portion of the screen displays information about each column of the table. 

Above this information is a series of buttons that let you modify it. As an example, recall 

that the introduction discussed the need for an Offsite column; let’s add that column to 

the table now. Clicking the Add Column button displays a form for you to fill in the details 

of the new column. Figure 1-7 shows how I filled in this form.

Clicking the Next button takes you to a confirmation screen; from there, click Finish 

to complete the action. The EMP screen should now display the new column.

Returning to Figure 1-6, observe the tab bar above the row of modification buttons. 

The Table tab is currently selected, which displays column information for the table. The 

other tabs show you other kinds of information and provide appropriate ways to view 

Figure 1-7. Adding a new column to EMP
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and modify that information. For example, clicking the Indexes tab displays the current 

indexes for the table. Figure 1-8 shows the three indexes for EMP. Clicking the name of an 

index displays additional detail about that index.

Finally, consider the Data tab, which displays the contents of the table. The top of 

this table appears in Figure 1-9. Note that there is a button to insert a new row and an 

edit link at the beginning of each row.

Figure 1-8. Browsing the indexes of EMP

Figure 1-9. Viewing the contents of EMP
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Clicking a row’s edit link displays a form for modifying it. Figure 1-10 shows this form 

for employee 7698. Clicking the Apply Changes button performs any modifications that 

may have been made to the column values; clicking the Delete button deletes the record.

Figure 1-10. Editing the contents of employee 7698
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If you wish, you can edit this record, setting the value for Offsite to N. You can then 

proceed to edit the other records, setting their column value to Y or N as desired. Given 

the tediousness of this approach, however, it is easier to use the SQL command tool, 

which is discussed in the next section.

 SQL Command Tool
Most of the actions that you can perform in the object browser correspond to one 

or more SQL statements. In effect, the object browser is merely a convenient way to 

formulate and execute simpler SQL statements. If you want to perform more complex 

activities, use the SQL command tool.

The SQL command tool divides the screen into two sections. You type an SQL 

statement or PL/SQL block into the top section, and the result appears at the bottom. 

Figure 1-11 shows the screen after executing the SQL statement select * from EMP.
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APEX displays only 10 of the 14 employee records. The reason is due to the select list 

labeled Rows at the top of the figure, whose value specifies the maximum number of rows 

to display. By default, its value is set to 10; if you want more rows displayed, you must 

first select a larger number. This feature is intentional. By forcing you to explicitly specify 

the output size of your query, APEX protects you from yourself. Suppose, for example, 

that you execute a multi-table query in which you forgot to include the join conditions. 

The resulting output could easily have billions of records that, if not truncated, would 

cause your APEX session to be unusable.

Figure 1-11. Using the SQL command tool
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