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Oracle Database Application Express Advanced Tutorials contains tutorials with step-by-step instructions that explain how to create a variety of application components and entire applications using the Oracle Application Express development environment.
Topics in this section include:
Oracle Database Application Express Advanced Tutorials is intended for application developers who wish to learn how to build database-centric Web applications using Oracle Application Express. To use this guide, you need to have a general understanding of relational database concepts, the operating system environment under which you are running the Oracle Application Express, and Application Builder.
What is Application Builder? A component of Oracle Application Express, Application Builder is a powerful tool that enables you to quickly assemble an HTML interface (or application) on top of database objects such as tables and procedures. Prior to completing these tutorials, please review Oracle Database 2 Day + Application Express Developer's Guide.
Our goal is to make Oracle products, services, and supporting documentation accessible to all users, including users that are disabled. To that end, our documentation includes features that make information available to users of assistive technology. This documentation is available in HTML format, and contains markup to facilitate access by the disabled community. Accessibility standards will continue to evolve over time, and Oracle is actively engaged with other market-leading technology vendors to address technical obstacles so that our documentation can be accessible to all of our customers. For more information, visit the Oracle Accessibility Program Web site at http://www.oracle.com/accessibility/.
Accessibility of Code Examples in Documentation
Screen readers may not always correctly read the code examples in this document. The conventions for writing code require that closing braces should appear on an otherwise empty line; however, some screen readers may not always read a line of text that consists solely of a bracket or brace.
Accessibility of Links to External Web Sites in Documentation
This documentation may contain links to Web sites of other companies or organizations that Oracle does not own or control. Oracle neither evaluates nor makes any representations regarding the accessibility of these Web sites.
Deaf/Hard of Hearing Access to Oracle Support Services
To reach Oracle Support Services, use a telecommunications relay service (TRS) to call Oracle Support at 1.800.223.1711. An Oracle Support Services engineer will handle technical issues and provide customer support according to the Oracle service request process. Information about TRS is available at http://www.fcc.gov/cgb/consumerfacts/trs.html, and a list of phone numbers is available at http://www.fcc.gov/cgb/dro/trsphonebk.html.
For more information, see these Oracle resources:
For additional documentation available on Oracle's Technology Network, please visit the Oracle Application Express web site located at
http://www.oracle.com/technology/products/database/application_express/
For additional application examples, please visit the Oracle by Examples (OBEs) Application Express page, located on Oracle's Technology Network. The OBEs provide step-by-step examples with screenshots on how to perform various tasks within Application Express.
http://www.oracle.com/technology/products/database/application_express/html/obes.html
For information about Oracle error messages, see Oracle Database Error Messages. Oracle error message documentation is available only in HTML. If you have access to the Oracle Database Documentation Library, you can browse the error messages by range. Once you find the specific range, use your browser's "find in page" feature to locate the specific message. When connected to the Internet, you can search for a specific error message using the error message search feature of the Oracle online documentation.
Many books in the documentation set use the sample schemas of the seed database, which is installed by default when you install Oracle. Refer to Oracle Database Sample Schemas for information on how these schemas were created and how you can use them yourself.
Printed documentation is available for sale in the Oracle Store at
http://oraclestore.oracle.com/
To download free release notes, installation documentation, white papers, or other collateral, please visit the Oracle Technology Network (OTN). You must register online before using OTN; registration is free and can be done at
http://www.oracle.com/technology/membership/
If you already have a user name and password for OTN, then you can go directly to the documentation section of the OTN Web site at
http://www.oracle.com/technology/documentation/
The following text conventions are used in this document:
| Convention | Meaning |
|---|---|
| boldface | Boldface type indicates graphical user interface elements associated with an action, or terms defined in text or the glossary. |
| italic | Italic type indicates book titles, emphasis, or placeholder variables for which you supply particular values. |
monospace | Monospace type indicates commands within a paragraph, URLs, code in examples, text that appears on the screen, or text that you enter. |
Oracle Database Application Express Advanced Tutorials contains a series of tutorials that explain how to use Oracle Application Express to create applications and application components. The goal of this book is to help you understand how to use Oracle Application Express through hands-on experience.
This section contains the following topics:
Oracle Database Application Express Advanced Tutorials is a collection of tutorials with step-by-step instructions. The objective of these tutorials is to demonstrate how to build a particular type of application or application component using the Oracle Application Express development environment.
Where appropriate, this book describes concepts relevant to understanding or completing a task. However, this book is not intended to be a complete discussion of Oracle Application Express concepts. For this type of information, see Oracle Application Express online Help or Oracle Database Application Express User's Guide.
If you are new to Oracle Application Express, please review the Oracle Database 2 Day + Application Express Developer's Guide. This guide introduces you to application development using Oracle Application Express. It leads your through the process of setting up your development environment and walks you through building an initial application.
This document contains the following tutorials:
| Title | Description |
|---|---|
| How to Create a Tabular Form | Illustrates how to create a tabular form within a new application and how to change one of the updatable columns from a text field to a select list. |
| How to Create a Parameterized Report | Illustrates how to create an interactive report and explains how a user can customize the report. |
| Using Advanced Report Techniques | Highlights some of the more advanced reporting techniques, such as linking from one interactive report to another and creating declarative filters within a URL. |
| How to Control Form Layout | Explains how to create a data input form and then change the form layout by editing the region and item attributes. |
| How to Work with Check Boxes | Illustrates the different ways in which you can create and process check boxes within an application. |
| How to Implement a Web Service | Explains how to call a Web service from within an application. |
| How to Create a Stacked Bar Chart | Explains how to create a stacked bar chart within an application. |
| How to Upload and Download Files in an Application | Illustrates how to create a form and report with links for file upload and download. |
| How to Incorporate JavaScript into an Application | Describes some usage scenarios for JavaScript and includes details about how to implement them in your application. |
| How to Build an Access Control Page | Explains how to build an Access Control Administration to restrict access to an application. |
| How to Review a Packaged Application | Explores the OEHR Sample Objects packaged application. By reviewing the supporting objects behind this application, you can learn how the Supporting Object Utility works so that you can create your own packaged applications. |
| How to Create a Master Detail PDF Report | Explains how to create a master detail form, define a report query and RTF template, and then create a button to expose the new report. |
| How to Design an Issue Tracking Application | This tutorial describes how to plan, design and populate data objects for an example Issue Tracking application. |
| How to Build and Deploy an Issue Tracking Application | Provides step-by-step instructions on how to create and deploy an application that tracks the assignment, status, and progress of issues related to a project. |
In Oracle Application Express, users log in to a workspace. Think of each workspace as a shared work area that separates your objects, data, and applications into a virtual private database.
Before you can start these exercises, you need to create the appropriate sample objects within your workspace. These sample objects are copies of the objects that are typically installed in two schemas:
The HR schema contains information about the employees and the facilities where they work. Each employee has an identification number, email address, job identification code, salary, and manager. Employees are assigned to a department and each department is associated with one location that has a full address. including the street name, postal code, city, state or province, and country code.
The OE schema tracks product inventories and sales of a company's products, including the product identification number, the product name, the associated associates product category, product descriptions, the weight group (for shipping purposes), the warranty periods, the supplier, the status availability, and a minimum price.
To create the objects locally in your workspace, you need to import the OEHR Sample Objects application.
This section contains the following topics:
| Tip: In order to successfully import the objects associated with the OEHR Sample Objects application, your Oracle database must include Oracle Spatial. If your database instance does not include Oracle Spatial, you can install it using Database Configuration Assistant. To learn more, see the Oracle Database Installation Guide for your operating environment. |
To import the OEHR Sample Objects application, you first need to download it from the Oracle Technology Network (OTN):
oehr_sample_objects.zip file to your computer. oehr_sample_objects_installer.sql file: oehr_sample_objects.zip file After you download the OEHR Sample Objects application, you need to import it into Oracle Application Express. During the import process, specify that you also want to install both the application and the supporting objects. Installing the application creates the objects and sample data needed to complete the exercises in Oracle Application Express Advanced Tutorials.
To import and install the OEHR Sample Objects application:
The Application Builder home page appears.
oehr_sample_objects_installer.sql file. Now that you have imported the file, you want to install it.
The Install Application Wizard appears.
The Application Builder home page appears.
If you experience problems installing the OEHR Sample Objects application, verify the available space in your workspace. You many need to request additional storage space.
If you are a workspace administrator, you can:
Deleting the OEHR Sample Objects application and selecting to deinstall the supporting objects completely removes all associated objects and sample data.
To delete the OEHR Sample Objects application:
The Application Builder home page appears.
The Application home page appears.
The Deinstall page appears.
Now, take a look at the objects you just created by going to Object Browser. Object Browser enables you to browse, create, and edit objects in your database.
To view the objects:
As shown in Figure 1-1, Object Browser appears.
Object Browser is divided into two sections:
The list of objects that appears depends upon the available objects in the current schema. Note that any object having a red bar adjacent to it is invalid.
The Detail pane shows details about the table.
The data in the OEHR_EMPLOYEES table appears. Note that other tabs show additional details about the object you select.
| See also: "Managing Database Objects with Object Browser" in Oracle Database Application Express User's Guide |
As you create new pages, you can view them by running the page individually or by running an entire application. When you run a page or application, the Application Express engine dynamically renders it into viewable HTML based on data stored in the database.
By default, all the applications you create in these tutorials use Application Express Authentication. Application Express Authentication is a built-in authentication scheme that uses the same internal user accounts you use to log in to a workspace.
The first time you run a page in an application, you are prompted to enter a user name and password. To continue, simply enter your workspace user name and password and then click Login.
When you create your own applications, you can choose from a number of preconfigured authentication schemes or build your own.
| See Also: "Establishing User Identity Through Authentication" in Oracle Database Application Express User's Guide. |
A tabular form enables users to update multiple rows in a table at once from a single page. You can use the Tabular Form Wizard to create a tabular form that contains a built-in multiple row update process. This built-in process performs optimistic locking behind the scenes to maintain the data integrity.
This tutorial explains how to create a tabular form within a new application and then how to change one of the updatable columns from a text field to a select list. Before you begin, you need to import and install the OEHR Sample Objects application in order to access the necessary sample database objects. See "About Loading Sample Objects".
This section contains the following topics:
For additional examples on this and related topics, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/apex/obe30/apexdev30.htm
http://www.oracle.com/technology/obe/apex/apex31nf/apex31misc.htm
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_c/apex3.1.1_c_otn.htm
First, you need to create an application using the Create Application Wizard.
To create an application using the Create Application Wizard:
The Application Builder home page appears.
Tabular Form. Next, you need to add a page. You have the option of adding a blank page, a report, a form, a tabular form, or a report and form. For this exercise, you create an application containing a blank page. Then, you create a tabular form.
The new page appears in the list at the top of the page.
A theme is collection of templates that define the layout and style of an application. You can change a theme at any time.
The Application home page appears.
The Tabular Form Wizard creates a form to perform update, insert, and delete operations on multiple rows in a database table. Additionally, the wizard creates a multiple row update process that checks for MD5 checksum values before doing the update to prevent lost updates. In the following exercise you create a tabular form on the OEHR_EMPLOYEES table.
To create a tabular form using the Tabular Form Wizard:
| Note: This exercise limits the number of columns to optimize the display on-screen. For a real form, you would probably want to include additional columns. |
Tabular Form. Tabular Form. Apply Changes. Branching tells the Web browser what page to display when the current page is submitted for processing. In this case, you want the user to remain on the current page.
Next, run the page to view your new form.
To run the page:
The tabular form appears as shown in Figure 2-2.
As shown in Figure 2-2, note that the tabular form contains four buttons. Cancel, Delete, and Apply Changes display in the upper right corner and Add Row displays in the bottom right corner. Additionally, a check box appears to the left of each row to enable the user to select the current row. Users can also select all rows at once by selecting the check box to the left of the column headings. The same check box is also used in conjunction with the Delete button to identify the rows to be deleted.
Note that the overall form layout (that is, the color scheme, button placement, region header placement, and so on) are controlled by templates in the currently selected theme.
When the Tabular Form Wizard creates a tabular form, updatable columns are displayed, by default, as text fields. In the next exercise, you change the default display of the Department Id column to a select list. To accomplish this, you create a named list of values (LOV) and then edit the column attributes.
Topics in this section include:
To create a named LOV for the Department Id:
The Page Definition for page 2 appears.
Figure 2-4 Create Icon

The Create List of Values Wizard appears.
DEPTID. The Page Definition for page 2 appears. Note that the LOV does not yet appear on the Page Definitions.
To edit the column to display as a select list:
The Report Attributes page appears as shown in Figure 2-5.
The Column Attributes page appears.
Next, change the default display of this column to a select list.
As shown in Figure 2-6, notice the Department Id column now displays as a select list.
| Note: Do not modify the select list of a SQL statement of a tabular form after it has been generated. Doing so can result in a checksum error when altering the data in the form and applying updates.Consider the following example: SELECT first_name FROM oehr_employees; Note that this should not be altered to: SELECT lower(first_name) FROM oehr_employees |
This tutorial provides an introduction to Application Express report types, illustrates how to create a parameterized report, and demonstrates how the user can dynamically manipulate the interactive report format.
This tutorial contains the following topics:
In an Oracle Application Express application, a report is the formatted result of an SQL query. A parameterized report is a dynamic report based on input from the application user or another component in the application. The application user enters search criteria which is used to generate the report. For example, the user may want to see all issues assigned to a particular person. The user inputs the person's name into the Search Bar and requests the report. The report is generated based on the name provided by the user.
In this tutorial, you create an interactive report page based on an SQL query of a table of issues. A form page is also created and is used to modify, remove or create issues. The interactive report features allow the user to customize the focus and formatting of the report.
This section describes the basic Application Express report types, and explains how to know which one is best for your application.
This section includes these topics:
There are two basic types of reports, an interactive report and a classic report.
The interactive report is the default report type when creating an application, converting forms, and creating pages. Interactive reports enable the user to perform a variety of report customizations. Unless disabled by the developer, an interactive report includes the ability to perform searching, filtering, sorting, column selection, highlighting, and other data manipulations. For a complete list of capabilities and how to use them, see "Using an Interactive Report". See Figure 3-1 for an example of an interactive report that queries the IT_PEOPLE table and was created using the Create Page Wizard.
Notice the automatically built in Search Bar, Column Heading Menu links, and Link Column icons in the first column of each row. For a complete description of each of these components, see Introducing Interactive Report Components.
A classic report does not by default include any of the interactive report customization features. See Figure 3-2 for an example of a classic report that was built with the Create Page Wizard and queries the same columns in the IT_PEOPLE table as the interactive report in Figure 3-1 queries.
Notice there is no search bar, no column heading links and no drill down capability.
If you want user customization capability such as search, filtering and sort controls, select an interactive report. You can tailor the customization options available to the user by enabling and disabling the individual options. If your report does not need such controls you should consider a classic report. Classic reports also have integrated tabular form capabilities that allow declarative grid update.
In this section, you create an application using the Create Application Wizard and then run the application. When you finish this section, your application will have a Home page, Issues report page, and a Issue Details form page similar to Figure 3-3, "Home Page", Figure 3-4, "Issues Report", and Figure 3-5, "Issue Details Form".
This section contains the following topics:
Before you begin creating the application, you need to create the appropriate sample objects within your workspace and load them with demonstration data.
To install the Issue Tracker sample objects:
These sample objects are copies of the Issue Tracker application objects. For a complete description of the Issue Tracker application see Chapter 14, "How to Design an Issue Tracking Application" and Chapter 15, "How to Build and Deploy an Issue Tracking Application".
The Create Application Wizard creates the Home page, Issues report page, and Issue Details page. Because you are creating an interactive report, the wizard automatically includes a Search Bar, Actions Menu, Column Heading Menu, and a link from the Issues report page to the Issue Details form.
| See Also: For detailed information on how to use these interactive report components refer to "Using an Interactive Report". For information on how to configure these components, see "Editing Interactive Reports" in the Oracle Database Application Express User's Guide, "Building Your Application" in the Oracle Database 2 Day + Application Express Developer's Guide, |
To create an application using the Create Application Wizard:
The Application Builder home page appears.
Parameterized Report. Next, add a blank page.
Home. The new page appears in the list at the top of the page.
The It_Issues Report link and It_Issues Form link appear in the Create Application region.
Next, you change the name of the report and form from the default names.
Issues for Page Name. Issue Details for Page Name. The Issues Report link and Issue Details Form link appear in the Create Application region.
A theme is collection of templates that define the layout and style of an application. You can change a theme at any time.
The Application home page appears.
Figure 3-6 Application Home Page

Next, you run the application and navigate from the Home page to the Issues report and then to the Issue Details form.
To run the application:
The Home page appears.
The Issues Report displays.
Figure 3-7 Issues Report

The Issue Details form appears as shown in Figure 3-8.
The Create Application Wizard configured the Issues interactive report Link Column to target the Issue Details form. This is the default when the wizard creates a page type of Report and Form.
| Tip: The Link Column can be reconfigured by going to the Report Attributes page and changing the Link Column setting. See Introducing Interactive Report Components. |
An empty Issue Details form appears. This form enables you to add an issue to the IT_ISSUES table. At this point, do not create a new issue.
Next, you add columns of data from the IT_PEOPLE and IT_PROJECTS tables. When you created the Issues report page with the Create Application Wizard, only data from the IT_ISSUES table was included in the SQL query. To add data in this report from tables other tables, you modify the Issues report SQL query and then use the Actions menu to include the added columns in the report.
To change the SQL query:
To display the new columns:
The Select Columns options appear showing the Identified By, Project Name and Assigned To columns in the Do Note Display box. When you modify the query and columns are added, they do not appear in the report automatically and need to be added.
Figure 3-10 Select Columns Options

The Issue report appears with the new columns.
Figure 3-11 Issues Report with Additional Columns

This section introduces the basic interactive report components then teaches you how an application user can manipulate these components to customize an interactive report. Only some of the most common customizations are shown in this section. For a detailed description of how to use each feature, see "Editing Interactive Reports" in the Oracle Database Application Express User's Guide .
Topics included in this section:
This section provides a basic understanding of interactive report components and terminology.
In Figure 3-12, the basic interactive report components are identified in red font:
Unless disabled by the developer, the following components are by default included on an interactive report page:
WHERE clause on the query. The Link Column is specified by the interactive report's Link Column setting on the Report Attributes page. There are three possible selections for this setting:
Next, you examine some of these features to customize the appearance of your report and specify what data to include.
In this section, you add a filter to the report from the Search Bar. The filter displays all issues assigned to Carla. Keep in mind, however, that there are other ways to add a filter to your report. You can add a filter by using the:
To add a filter to the report from the Search Bar:
A list of report columns appears.
Figure 3-13 List of Columns for Search

The Assigned To column appears in the Search Bar.
Figure 3-14 Assigned To in the Search Bar

carla in the text area and click Go. The Issues report is displayed showing issues assigned to anyone with "carla" in their first or last name. The search criteria is not case sensitive.
Figure 3-15 Filter for Issues Assigned to Carla

Notice the filter Assigned To contains 'carla' has been added to the Report Settings area above the report. You can edit, disable or delete the filter.
Next, you disable then enable the filter.
The report is displayed showing all issues.
The report is displayed showing issues assigned to Carla.
The Filter edit options are displayed.
Figure 3-16 Filter Edit Options

The name of the filter is changed and the report shows issues assigned to everyone with the exception of those assigned to Carla.
The filter is removed from the report settings area and the report appears with all issues displayed.
In this exercise, you save the current report settings as the default and customize the report to only show a few columns. You save the customized report settings for future use.
To save the report settings as the default:
The Save Report options region appears.
The current report format is now the default. When the user resets the report, these settings are applied. For reset instructions, see Resetting to the Default Report Settings.
To customize the report to include only a few columns:
The Select Columns options region appears.
The report displays with only 5 columns.
Figure 3-17 Customized Report

To save customized report settings:
The Save Report options region appears.
Report 1 Only show 5 columns. The report appears with report tabs at the top and Saved Report = "Report 1" in the Report Settings area.
Figure 3-18 Save Customized Settings as Report 1

Notice there are two tabs, the Working Report and Report 1 tabs. The Report 1 tab highlighted in orange is the current report being displayed. You can customize this report further and save your changes, as shown in the proceeding steps, or you can select the Working Report tab and make changes there. Changes made to the Working Report do not affect any of the saved reports.
You can edit the saved report tab by clicking the Saved Report = "Report 1" link in the report settings area and making changes to the Save Report options.
| Note: Because the Named Report is only for the current user who is logged in, the capability to create a Named Report is only available if the application or page is not publilc and has some sort of authentication. See "Editing Interactive Reports" in the Oracle Database Application Express User's Guide for further information. |
You can also remove the saved report. Follow these steps to delete the saved report:
The customized report with 5 columns appears with the saved report tabs removed.
In this section, you reset the report back to the default settings saved at the beginning of "Saving Report Settings and Selecting Columns" .
To reset the report:
The report appears with the default report settings applied.
Figure 3-19 Reset Report

Congratulations, you now understand the Application Express reporting basics and are ready to try Chapter 4, "Using Advanced Report Techniques".
For additional information on this and related topics:
"Using Advanced Report Techniques"
"Building the Application"
"Editing Interactive Reports"
http://www.oracle.com/technology/obe/hol08/apex31nf/apexusr31/apexusr31_otn.htm
http://www.oracle.com/technology/obe/hol08/apex31nf/apex31nf/apex31irr_otn.htm
http://www.oracle.com/technology/obe/hol08/apex31nf/apex31nf/apex31advirr_otn.htm
In this tutorial, you create an application that highlights some of the more advanced interactive reporting techniques.
The following procedures are described:
This tutorial contains the following topics:
In this section, you create the database objects, load them with sample data and create the basic application. The Create Application Wizard is used to build the application containing a Home page and an Issues report page. The Issues report page enables users to view issues stored in the IT_ISSUES table.
This section includes the following topics:
Before you begin creating the application, you need to create the appropriate sample objects within your workspace and load them with demonstration data.
To install the Issue Tracker sample objects:
These sample objects are copies of the Issue Tracker application objects. For a complete description of the Issue Tracker application see Chapter 14, "How to Design an Issue Tracking Application" and Chapter 15, "How to Build and Deploy an Issue Tracking Application".
Now, you create an application using the Create Application Wizard.
To create an application with a Home page and an Issues Report page:
Advanced Reports. Home. The New Page Definition window appears.
Issues. Now, run the Advanced Reports application and view the Home page, Issues Reports page and Single Row View.
To run the application:
This authentication is part of the default security of any newly created application. See "About Application Authentication".
As shown in Figure 4-1, the home page appears.
The Issue report page displays as shown in Figure 4-2, "Initial Issues Report".
The Single Row View for the first issue appears as shown in Figure 4-4, "Single Row View of the First Issue".
The Create Application Wizard configured the Issues interactive report Link Column to display the Single Row View. This is the default when the wizard creates a page type of Report.
| Tip: The Link Column can be reconfigured by going to the Report Attributes page and changing the Link Column setting. See Introducing Interactive Report Components. |
Notice that the Create Application Wizard also created a Login page.
In this section, you replace columns containing person Ids and project Ids with columns containing actual name values. Because the IT_ISSUES table does not contain person names or project names, the query is modified to join with tables that have this information. After modifying the query, you run the page and use the Select Columns action to add the name value columns to the display.
Topics in this section include:
There are four columns in the Issues report that display Ids rather than person and project names. In this section, you replace three of those columns, the Issues Id column remains, with columns containing actual person and project names.
In order to accomplish this, you edit the query to include a join of the IT_PEOPLE and IT_PROJECTS tables. The following Id columns are replaced with name value columns as described here:
Identified By Person Id is replaced with Identified By Related Project Id is replaced with Project Name Assigned to Person Id is replaced with Assigned To To change the SQL query:
Next, run the Issues interactive report page and use the Select Columns action to include the three additional name value columns to the display.
To add columns to the display:
Your page should look similar to Figure 4-6.
The only column left in the Do Not Display box is Project Id. All other columns appear in the Display in Report list.
Your Issues page should now look like Figure 4-7.
The Dashboard provides a quick snapshot of important issue tracking statistics. Regions displayed on the Dashboard include:
Upon completion of this section, the application will have a Dashboard page similar to the one shown in Figure 4-8, "Dashboard".
Topics in this section include:
First, you add a blank page to the application and name it Dashboard.
To add the Dashboard page:
3 and click Next. Dashboard. Dashboard. Dashboard. Next, you add a link on the Home page to take users to the Dashboard. This link appears in the Navigation region on the left side of the Home page.
To add a link on the Home page to the Dashboard:
20. Dashboard. 3. Figure 4-9 Navigation Links

Notice that your Home page now includes a link to Dashboard.
The blank Dashboard page appears.
Next, you add a report region to the Dashboard page that displays overdue issues and then add a link from the report to the Issues interactive report.
The query for this report retrieves all unclosed issues with a past target resolution date.
To add a report region:
Overdue Issues. 5. The outer join is necessary because the assignment is optional.
The following steps show you how to create a link column from the Overdue Issues Report to the Issues interactive report and how to define a declarative filter by passing filter criteria using the URL item values.
To add a link from the Project Name column to the Issues interactive report:
title="Click to see all issues for this project."
This setting defines the item help text for the link column.
This link column includes a Clear Interactive Report command, CIR, to clear the Issues interactive report of any filters, control breaks, highlights, aggregates, computed columns, chart settings and flashback settings.The 2 clears the cache for the Issues report (page 2).
| Note: If you want to reset the interactive report, replaceCIR with RIR (Reset Interactive Report). The RIR command resets the report to the last saved default report settings. |
The Name and Value settings create a declarative filter for the Issues interactive report. The Project Name link passes the value of the Project Name column to the Issues report. When the link is clicked by the user, the Issues report displays all issues for that project, regardless of whether or not the issue is overdue.
To run the application:
The Application home page displays.
You should see the Dashboard page with the Overdue Issues region added as shown in Figure 4-10, "Dashboard with Overdue Issues Region Added". Notice the Project Names are displayed as links.
The Issues interactive report displays showing all issues categorized under the New Payroll Rollout project name.
Figure 4-11 Issues for New Payroll Rollout

Notice the 'New Payroll Rollout' filter at the top of the report. The filter was created when the user clicked the Project Name link column.
Next, add a pie chart that displays Open Issues by Project and links to the Issues report. The pie chart query gets the number of open issues for each project name from the Issues interactive report. The project names, displayed on the pie chart, link to the Issues report where all issues for the selected project appear.
To create a region containing a pie chart:
Open Issues by Project. 10. Notice the SELECT statement is sending a request to the Issues interactive report page 2 asking for the number of issues that belong to a particular project name and that have a status of Open. The CIR command is used to Clear the Interactive Report to make sure all of the requested values are included in the query and have not been filtered out or set as a column to not display.
Next, you run the Dashboard page to view the added pie chart region and select one of the project names to link to the Issues report.
To view the revised Dashboard page:
The Dashboard displays with the added pie chart region.
Figure 4-12 Final Dashboard with Both regions Added

The Issues report for all Employee Satisfaction Survey issues with a status of Open appears as shown in Figure 4-14.
Notice the filters in the report settings section. The Issues report has been filtered by project and by status.
For additional information on this and related topics:
"Using Advanced Report Techniques"
"Building the Application"
"Editing Interactive Reports"
http://www.oracle.com/technology/obe/hol08/apex31nf/apexusr31/apexusr31_otn.htm
http://www.oracle.com/technology/obe/hol08/apex31nf/apex31nf/apex31irr_otn.htm
http://www.oracle.com/technology/obe/hol08/apex31nf/apex31nf/apex31advirr_otn.htm
Data and form elements in an Oracle Application Express application are placed on a page using containers called regions. There are several attributes that control the placement and positioning of regions on pages. In turn, you control the placement and style of form elements (called items) inside of regions using item attributes.
In this tutorial, you create the underlying data objects for a data input form by running a script. Then, you create a data input form and learn how to change the form layout by altering region and item attributes.
This section contains the following topics:
For additional examples on this and related topics, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_b/apex3.1.1_b_otn.htm
http://www.oracle.com/technology/obe/apex/apex31nf/apex31misc.htm
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_c/apex3.1.1_c_otn.htm
The first step in creating a data input form is to create the underlying data objects. In this exercise, you create a table named HT_EMP and then use a wizard to create a new page.
Topics in this section include:
First, you create a new table by running a script in SQL Scripts.
To create the HT_EMP table and the appropriate associated objects:
The SQL Scripts home page appears.
The Script Editor appears.
HT_EMP. The script appears in the SQL Scripts Repository.
Figure 5-1 Details View in the Manage Script Results Page

Red text indicates errors while executing the file.
Next, create a new application.
To create an application:
The Application Builder home page appears.
Form Layout. Next, you need to add pages. You have the option of adding a blank page, a report, a form, a tabular form, or a report and form. For this exercise, you add two blank pages.
The blank page appears at the top of the page.
The Application home page appears. Note that your application contains two pages.
Next, create a new form using the Form on a Table or View Wizard.
To create a data input form:
2. Form Layout. Form Layout. Note that the wizard reads the primary key from the database definition.
Since this page is just for demonstration, you will not be utilizing branching.
The Page Definition for page 2 appears.
You are removing this validation because the value of this column is set using a trigger. The item will have no value in the form for a new record. This validation was automatically created because the underlying database column is not null.
Once you create a new input form, the next step is to run the page.
To run the page from the Page Definition:
The application appears.
As shown in Figure 5-3, the new form appears. Note that the form contains basic employee details and includes select lists, text areas, and display only items.
By default, the Primary Key column does not display since it is assumed that the primary key is system generated. In reality, the primary key is included in the page, but appears as a hidden item.
Notice that the page defaults with one item for each row and labels display to the left of the items. The item labels default to the column names with initial capitalization and with the underscores (_) replaced with spaces. You can override this default behavior by configuring user interface defaults for the table.
| See Also: "Managing User Interface Defaults" in the Oracle Database Application Express User's Guide. |
Also notice that items based on date columns default to include a date picker. Lastly, notice that the Emp Special Info item was created as a text area because of the size of the base column. This item type is a better choice for large text items since it allows the input text to wrap.
A region is an area on a page that serves as a container for content. You can alter the appearance of a page by changing the region attributes.
Topics in this section include:
To edit the region title and other region level attributes:
The Region Definition appears.
Employee Info. Note the new region title.
To change other region attributes:
The Region Definition appears.
You can control the position of a region within a page template by changing the page template.
In this instance, your selection moves the region to the right side of the page. The region display points are determined by the page level template. If you do not select a page level template, Oracle Application Express uses the default page level template defined in the current theme. You can view specific positions by selecting the flashlight icon to the right of the Display Point list.
Next, temporarily change the region template.
The form appears as shown in Figure 5-4.
Note the changes in the appearance of the form. The form title displays in a dark color on a white background and has a rule beneath it. Also, note that there is no longer a border around the form.
To return to the region template and display point to the original selections:
An item is part of an HTML form. An item can be a text field, text area, password, select list, check box, and so on. Item attributes control the display of items on a page. Item attributes determine where a label displays, how large an item will be as well as whether the item displays next to or below a previous item. You can change multiple item labels at once on the Page Items summary page.
Topics in this section include:
To edit all item attributes:
The Edit All icon resembles a small grid with a pencil on top of it as shown in Figure 5-5.
The Page Items summary page appears.
You change how a page appears by editing the item attributes. Common item attribute changes include:
Table 5-1 New Prompt, New Line, and Width Field Values
| Prompt Field | New Line | Width |
|---|---|---|
| Emp ID | Yes | 30 |
| First Name | Yes | 15 |
| Middle Initial | No | 2 |
| Last Name | No | 15 |
| Part or Full Time | Yes | 2 |
| Salary | Yes | 10 |
| Department | Yes | 15 |
| Hire Date | Yes | 10 |
| Manager | No | 15 |
| Special Information | Yes | 60 |
| Telecommute | Yes | 2 |
| Record Create Date | Yes | 10 |
| Record Update Date | Yes | 10 |
As shown in Figure 5-6, note that some items are pushed too far to the right because of the width of the Special Information item. Oracle Application Express lays out regions as tables, and the width of each column is determined by the largest display width of the items in that column.
There are several approaches to fixing item alignment:
This places the items directly after the items they follow, but in the same column. This approach is best used for positioning embedded buttons next to items. Note that this setting can make text items appear squashed.
For example, setting the Column Span for the Special Information item to 5 would enable multiple items to display above and below it. This change causes five items to display above Special Information (First Name, Middle Initial, and Last Name).
Be aware, however, that using Column Span to fix the display of the name does not result in a consistent layout. The Manager item would still be in the same column as Middle Initial. Because the Manager item is larger than Middle Initial, Last Name would still be pushed too far to the right. To fix this, you could change the Column Span of the Manager item to 3 so it displays above Special Information.
</table> tag and starts a new HTML table. Inserting a Stop and Start HTML Table item just after the Last Name item results in an even layout. Note that a Stop and Start HTML Table item only displays its label. You can prevent the label from displaying at all by setting it to null. To do this, you simply remove the defaulted label. You can use the Drag and Drop Layout page to interactively reorder items within a given region, change select item attributes, create new items, or delete existing items. For this exercise, you will reorder two items.
To add a Stop and Start HTML Table item:
The Drag and Drop Layout page appears. This page is divided into the Item palette on the left and the Layout region on the right.
Figure 5-8 Drag and Drop Layout Page

P2_EMP_ID item: Figure 5-9 Stop and Start Table Item Type

P2_EMP_ID. A report appears. Note that the new Stop and Start HTML Table appears beneath P2_EMP_ID.
Figure 5-10 Revised Drag and Drop Layout Page

Items are laid out in HTML tables. Next, you need to edit the Column Span attribute for the Special Information item. The Column Span attribute defines the value to be used for the COLSPAN attribute in the table cell.
To edit the Special Information item:
The Reorder Region Items icon resembles a light green down and up arrow as shown in Figure 5-11.
The Reorder Region Items page appears in a separate window.
Items on a page are laid out in tables. You can edit the position of an item by selecting values for the New Line, New Field, Column Span, and Label Alignment attributes. You can change the order in which items display by clicking the up and down arrows in the far right column. Also notice that a graphical representation of how the items display appears at the bottom of the page.
There are two columns in the HT_EMP table for auditing, Record Create Date and Record Update Date. Because the values of these columns are set with triggers, these columns should not be updatable by users. This exercise demonstrates how to make items display-only and then how to add them to their own region.
Topics in this section include:
To make the item P2_REC_CREATE_DATE display-only:
To make the item P2_REC_UPDATE_DATE display-only:
Next, create a new region and move the display-only items to the new region.
To create a new region:
Audit Information in the Title field, accept the remaining defaults, and click Next. To move the items to the new region:
The Page Items summary page appears.
P2_REC_CREATE_DATE and P2_REC_UPDATE_DATE: Figure 5-13 demonstrates how these items would display in a running page.
The Hide/Show Region template enables the user to click a plus (+) sign to expand the contents of the region or click a minus (-) sign to hide the contents. By changing the region template to Hide/Show Region, users can decide whether they want to see the Audit Information region.
To change the region template to Hide/Show Region:
Figure 5-14 demonstrates how Audit Information displays as a Hide/Show region. You can hide the region by clicking the icon to the right of the region title.
Regions can have headers and footers. Headers and footers typically contain text or HTML that displays at either the top or bottom of the region.
To add a region footer:
As shown in Figure 5-15, the text of the footer is wrapped with the italic HTML tag and there is an imbedded break. Without the manual break, the text would take up the entire width of the region (as defined by region template).
To make a region conditional, you create a display condition for the Audit Information region so that it only displays if the Employee ID is not null. Since the Employee ID is set by a trigger, it only exists for records retrieved from the database. You can control the display of the Audit Information region by using a built-in condition that checks for the presence of a value for the item containing the Employee ID (that is, P2_EMP_ID)
To display the Audit Information region conditionally:
The Region Definition appears.
You have the option of displaying regions in columns as well as in rows. This exercise explains how to create another region to display explanatory text (hints) for the user.
To create a region to display hint text:
Hint. This exercise describes how to change item types to make data entry easier for the user. To change an item type, go to the Item attributes page and select another Display As option.
Topics in this section include:
| Tip: For simplicity, this tutorial has you alter items by editing item attributes. As a best practice, however, you can also create named LOVs and reference them. |
Because the Part or Full-time item only has two valid choices, this item is a good candidate for either a check box or a radio group.
To change the Part or Full-time item to a radio group:
The Edit Page Item page appears.
This definition will display as two radio buttons with the labels Full-time and Part-time, but the value being inserted into the database will be either F or P.
Notice that Full-time and Part-time displays as a radio group that is stacked in one column. You can have these buttons display side by side.
To display the Full-time and Part-time radio buttons side by side:
By changing this setting to match the number of valid values (that is, Full-time and Part-time), the values display side by side as shown in Figure 5-18.
In the DDL you used to create the HT_EMP table, the Department is validated by a check constraint. You can implement the Department as a radio group, a select list, or a Popup LOV.
To change Department to a select list:
The other Select List choices are for either redirecting the user to another page or URL based on the selection, or submitting the current page which is used when other information needs to be retrieved based upon the selection in the Select List.
The last two selections take into account that the EMP_DEPT column can contain nulls. As a best practice, whenever you implement a select list and have a column that can be null, you should set Display Null to Yes. Failure to do so results in the item defaulting to the first item in the select list.
The revised form appears as shown in Figure 5-19.
The item Telecommute is ideal for a check box. When you change the Display Type, you can also move it up on the page and place it next to the Full-time and Part-time radio group.
To change Telcommute to a check box:
136. This List of values definition displays the check box after the label, but will not display a value associated with the check box. If the check box is checked, the value passed to the database will be Y.
Note that the check box appears for Telecommute as shown in Figure 5-20.
You can control the look of an item label by using a label template. You can view the templates associated with the current theme on the Page Definition.
To view templates associated with the current theme:
The current theme is Blue. In the Templates section, note that this theme includes two Label templates: Optional Label with Help and Required Label with Help.
The Required with Help label template prepends a yellow asterisk to the left of the item label. You can change the appearance of an item by selecting another template.
To change to a different label template:
The wizard that created the form in this tutorial also created buttons. These buttons display conditionally based upon whether the page is being used to create a new record (that is, P2_EMP_ID equals null), or the page is being used to update an existing record. These buttons were created as HTML buttons and positioned at the top of the region.
You can also position buttons at the bottom of the region, to the left or right of the page title, above the region, below the region, or in any button position defined in the region template.
To change a button position:
Buttons can also have templates associated with them to refine how they look.
You can run the page and provide it with an Employee ID to retrieve. Typically, this would be done with a link from a report page; but for this example, run the page and add P2_EMP_ID:1 to the end of the URL as shown in the following example:
This will pass the value 1 to the item P2_EMP_ID. If you run the page, note that the Delete and Apply Changes buttons now display as shown in Figure 5-22. The Create button appeared previously because the page was expecting a new record to be created. Also note that a value now appears in the Record Create Date field.
One way to make the information in a region easier to read is to make the labels (or the data) more pronounced. You can accomplish this by changing the color, specifying another font, or using bold. To make a label bold, you could bold the data manually, or create a new label template. In the latter approach, you would create a new label template that would wrap the HTML tag for bold around the label and then associate that template with the items in the Audit Information region.
To make data bold manually:
This example references a class in the Cascading Style Sheet associated with this application.
In Oracle Application Express, you can create check boxes as items, or you can create check boxes in reports. Check boxes on a form work similarly to a list of values. When you define an item to be a check box, you need to provide the check box value in the List of Values section of the Item Attributes page. You define check boxes on a report using the supplied function, APEX_ITEM.CHECKBOX.
This tutorial illustrates different ways in which you can create check boxes and explains how to reference and process the values of checked boxes. Before you begin, you need to import and install the OEHR Sample Objects application in order to access the necessary sample database objects. See "About Loading Sample Objects".
This section contains the following topics:
For additional examples on this and related topics, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_b/apex3.1.1_b_otn.htm
http://www.oracle.com/technology/obe/apex/apex31nf/apex31misc.htm
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_c/apex3.1.1_c_otn.htm
First, you need to create an application using the Create Application Wizard.
To create an application using the Create Application Wizard:
The Application Builder home page appears.
Check Boxes. Next, you need to add a page. For this exercise, you add a report and form.
Two new pages appear in the list at the top of the page. Note that each page has the same page name. Next, edit the page names to make them more meaningful.
Product Report. Update Form. The Application home page appears.
Next, review the application by running it.
To run the application:
The application appears. Note that the report contains eleven columns displaying product information. Users can link to an update form by clicking the Edit icon in the far left column.
Page 2 of your application is an update form. In this exercise, you modify this form by hiding the Warranty Period field and creating a new check box.
Topics in this section include:
First, hide the Warranty Period field by changing the Display As attribute.
To hide the Warranty Period field:
The Page Definition for page 2 appears.
In this exercise you create a check box that automatically sets the minimum product price to 75% of the list price.
Topics in this section include:
| Tip: For simplicity, this tutorial has you create a checkbox by editing item attributes. As a best practice, however, you can also create a named LOV and reference it. |
First, you add a new item. Initially, you create this item to display as a radio group and later change it to a check box.
To add an item that displays as a radio group:
P2_SET_MIN_PRICE. 9.5. Note that this sequence positions the item below the P2_MIN_PRICE item (the Minimum Price field).
Set Minimum Price. Next, you create a page process that sets the minimum price at a 25% discount of the list price.
To create a page process:
Update Min Price. Y. To run the page:
The revised form appears as shown in Figure 6-5. Note that the Warranty Period field no longer displays and a new Set Minimum Price radio group appears.
Next, change the Set Minimum Price radio group (P2_SET_MIN_PRICE) to display as a check box.
To edit P2_SET_MIN_PRICE:
The Page Definition for Page 2 appears.
Set Minimum Price. N. 1. To run the page, click the Run Page icon in the upper right corner. The revised form appears as shown in Figure 6-6. Note the new Set Minimum Price check box.
You can alter how a report displays by editing report attributes. In the exercise, you change the number of columns that display on page 1 and then change the format of two columns to include a currency symbol.
To edit report attributes for page 1:
The Application home page appears.
The Page Definition for page 1 appears.
The Report Attributes page appears. You can use this page to precisely control the report layout. First, change the number of columns that display.
Next, edit List Price and Min Price columns to include a currency symbol.
Clicking the Next icon submits your changes and then displays attributes for the next column, Min Price.
Note that you select a format by selecting an example. However, the value that actually displays field is the Oracle number format.
The revised report appears. Notice the Weight Class, Warranty Period, and Supplier ID no longer appear and the List Price and Min Price columns include a currency symbol.
In the next exercise, you change the Search field (P1_REPORT_SEARCH) on the Product Report page to a multi value check box. These check boxes enable users to filter the report by product category (obsolete, orderable, planned, under development).
Topics in this section include:
To change the search field to a check box:
The Page Definition for page 1 appears.
Product Status. 4. | Note: Note that to create a multi value check box, the List of Values query must return more than one row. |
The Page Definition for page 1 appears.
To edit the report region definition:
The Region Definition appears.
The Page Definition for page 1 appears.
The Page Definition for page 1 appears.
Although the Product Status check boxes correctly filter the content on page 1, if you deselect all the check boxes, notice the report returns all products. This behavior results from the fact that if a check box has a NULL value (that is, it is deselected), then it defaults to the default value Y. The default value of Y, in turn, enables the check box.You can alter this behavior by adding a computation that remembers the state of the check box.To add a computation that tracks the state of the check box:
The Create Page Computation Wizard appears.
The Page Definition for page 1 appears.
Next, you edit the check box display values (or labels) so that they appear as bold text.
To edit check box display values (or labels) to appear in bold:
Form Element Option Attributes are used exclusively for check boxes and radio buttons and control the way the Application Express engine renders individual options.
The Page Definition for page 1 appears.
In the next exercise, you add a delete check box to each row in the Product Report. To accomplish this, you must edit the report query and make a call to the APEX_ITEM package.
APEX_ITEM is a supplied package for generating certain items dynamically. In this instance, you use APEX_ITEM.CHECKBOX to generate check boxes in the Product report. When the page is submitted, the values of the check boxes are stored in global package arrays. You can reference these values using the PL/SQL variables APEX_APPLICATION.G_F01 to APEX_APPLICATION.G_F50 based on the p_idx parameter value that was passed in.
Topics in this section include:
To edit the query to call APEX_ITEM.CHECKBOX:
APEX_ITEM is an Oracle Application Express supplied package that you can use to generate certain items dynamically. Note that the value passed in for p_idx in the above example is 1. You reference the check box values using the global variable APEX_APPLICATION.G_F01 later on.
Oracle Application Express automatically adds new columns to the end of the column list. Next, you need to move the DEL column.
Del column. DEL column is directly below PRODUCT_ID. (See Figure 6-8). The Page Definition for page 1 appears.
To add a button to submit the check box array values:
DELETE_PRODUCTS. Delete Products. To add a process that executes when the user clicks the Delete Products button:
Delete Products. APEX_ITEM is an Oracle Application Express supplied package that you can use to generate certain items dynamically. When a page is submitted, the values of each column are stored in global package arrays, which you can reference using the PL/SQL variable APEX_APPLICATION.G_F01 to APEX_APPLICATION.G_F50. In this exercise, the value passed in for product_id is 1, so you reference the column values using the global variable APEX_APPLICATION.G_F01.
Notice that the Delete Products button appears above the report as shown in Figure 6-9. To remove a product from the report, select the Del check box and then click Delete Products.
Web services enable applications to interact with one another over the Web in a platform-neutral, language independent environment. In a typical Web services scenario, a business application sends a request to a service at a given URL by using the HTTP protocol. The service receives the request, processes it, and returns a response. You can incorporate calls to external Web services in applications developed in Oracle Application Express.
Web services in Oracle Application Express are based on SOAP (Simple Object Access Protocol). SOAP is a World Wide Web Consortium (W3C) standard protocol for sending and receiving requests and responses across the Internet. SOAP messages can be sent back and forth between a service provider and a service user in SOAP envelopes.
Web services are called from within an Oracle Application Express application by:
This tutorial illustrates the later method.
Topics in this section include:
| Note: The SOAP 1.1 specification is a W3C note. (The W3C XML Protocol Working Group has been formed to create a standard that will supersede SOAP.)For information about Simple Object Access Protocol (SOAP) 1.1 see: |
To utilize Web services in Oracle Application Express, you create a Web service reference using a wizard. When you create the Web reference, you can follow one of these methods:
The wizard provides a step where you can locate a WSDL using the Universal Description, Discovery, and Integration (UDDI) registry. A UDDI registry is a directory where businesses register their Web services. You search for the WSDL by entering either a service or business name.
This tutorial describes the second method, creating a Web service reference manually.
First, create a new application.
To create an application:
Web Services. Web Services and then click Add Page. The new page appears in the list at the top of the page.
The Application home page appears.
If your environment requires a proxy server to access the Internet, you must specify a proxy server address on the Application Attributes page before you can create a Web service reference.
To specify a proxy address:
The Application home page appears.
In this exercise, you create a Web service by supplying the location of a WSDL document to a Web service. You then create a form and report for displaying movie theaters and locations.
| Note: The following exercise is dependent upon the availability of the specified Web service ultimately invoked. If the Web service is unavailable, you may experience difficulties completing this exercise. |
To create a new Web reference by supplying the WSDL location:
The Shared Components page appears.
http://www.ignyte.com/webservices/ignyte.whatsshowing.webservice/moviefunctions.asmx?wsdl
A summary page appears describing the selected Web service.
The Create Web Service Reference page appears. The Web service reference for MovieInformation is added to the Web Service References Repository.
Next, you need to create a page that contains a form and report to use with your Web Service Reference.
To create a form and report after creating a Web Service Reference:
Theater Information. ZIP Code. A form and report resembling Figure 7-1 appear. Notice that the Theater Information Form at the top of the page contains a data entry field and a submit button, but the Results Report does not contain any data.
43221 in the ZIP Code field and 5 in the Radius field. Then click Submit. The report at the bottom of the page should resemble Figure 7-2. The report lists the names and addresses of movie theaters matching the entered ZIP code and radius.
In this exercise, you create a Web reference by supplying information about the Web service and using the manual facility. Manual Web references are created by visually inspecting the WSDL document as well as using a tool to determine the SOAP envelope for the Web service request.
Topics in this section include:
To create a Web reference manually, you will copy code from the WSDL for a service called MovieInformation.
Please note the example settings provided in the following steps are based on the MovieInformation service at the time this document was released.
To create a manual Web reference:
The Create/Edit Web Service page appears.
Movie Info. location attribute of the soap:address element, which is a child of the port element. You can search for the following term within the code: soap:address location. At the time of this release, it was this attribute:
http://www.ignyte.com/webservices/ignyte.whatsshowing.webservice/moviefunctions.asmx GetTheatersAndMovies operation: soapAction attribute of the soap:operation element, which is a child of the operation element that has a name attribute of GetTheatersAndMovies. You can search for the following term within the code: soap:operation soapAction. At the time of this release, it was this attribute:
http://www.ignyte.com/whatsshowing/GetTheatersAndMovies You can use a SOAP message generating tool, such as MindReef, to construct a valid SOAP Request for a given Web service.
MOVIE_RESULTS. This is where the response from the Web service will be stored. The Create/Edit Web Service page should resemble Figure 7-3.
The Web Service References page appears, showing Movie Info in the list.
To test the Web service:
The Web Services Testing page appears.
Note View must be set to Details, otherwise the Test icon is not displayed.
43221 and #RADIUS# with 5. Next, you want to create a page to call the manual Web Service.
To create a page to call the manual Web service:
Find Movies and click Next. Movie Information and click Next. Next, you want to add a Submit button to the region to initiate a search from the page.
To create a Submit button:
SUBMIT in the Button Name and click Next. Next, you want to create two items where users can enter a search term.
To create the ZIP Code item:
ZIP. The Movie Info Web Service Reference defines the zip code sent in the SOAP Request as #ZIP#. Therefore, this Item Name must be ZIP in order for it's value to be substituted into the SOAP Request sent to the Web Service.
ZIP Code and click Next. To create the Radius item:
RADIUS. The Movie Info Web Service Reference defines the radius sent in the SOAP Request as #RADIUS#. Therefore, this Item Name must be RADIUS in order for it's value to be substituted into the SOAP Request sent to the Web Service.
Radius and click Next. Next, you want to create a process that calls the manually created Web reference.
To create a process to call the manually created Web reference:
Call Movie Info and click Next. Called Movie Info. Error calling Movie Info and click Next. Next, you want to add a report that displays the results of the called Web service.
To create a report on the Web service result:
Search Results and click Next. Note that these two attributes can be determined by manually inspecting the WSDL document for the service.
Note that you reviewed both the Result Node Path and Message Namespace when testing the service.
Name, Rating, RunningTime, and ShowTimes, and click Create SQL Report. The results appear in the Search Results area.
A stacked bar chart displays the results of multiple queries stacked on top of one another, either vertically or horizontally. Using a stacked bar chart is an effective way to present the absolute values of data points represented by the segments of each bar, as well as the total value represented by data points from each series stacked in a bar.
Although Application Builder includes built-in wizards for generating HTML, Scalable Vector Graphics (SVG), and Flash charts, only SVG and Flash charts support stacked bar charts.
This tutorial describes how to create a Flash stacked bar chart. Before you begin, you need to import and install the OEHR Sample Objects application in order to access the necessary sample database objects. See "About Loading Sample Objects".
This section contains the following topics:
For additional examples on this and related topics, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/apex/apex31nf/apex31misc.htm
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_c/apex3.1.1_c_otn.htm
The syntax for the select statement of a chart is:
Where:
link is a URL. This URL will be called if the user clicks on the that point on the resulting chart. label is the text that displays in the bar. value is the numeric column that defines the bar size. You must have all three items in your select statement. In the next example, the link is defined as null because there is no appropriate page to link to.
For example:
First, you create an application using the Create Application Wizard.
To create an application using the Create Application Wizard:
The Application Builder home page appears.
Bar Chart. Next, you need to add a page. You have the option of adding a blank page, a report, a form, a tabular form, or a report and form. For this exercise, you add a blank page.
The new page appears in the list at the top of the page.
The Application home page appears.
To create your chart, you can either add a region to an existing page and define it as a stacked bar chart, or you can create a new page. In this exercise, you create a new page within the Bar Chart application you just created.
The chart will display the sum for sales by product category. It will contain sales for the twelve months prior to the current month. In the following exercise, you use a wizard to create the chart and the first query. Then, you add additional queries (or series) for other product categories to make it stacked.
To create a new page:
2. Revenue by Category. Revenue by Category. The Chart Preview appears. Use Chart Preview to configure chart attributes. Click Update to refresh the preview image.
Notice the changes to the preview.
The value label (in this instance, Hardware) is displayed in the legend of stacked charts.
| Tip: You can also create a chart query interactively by clicking the Build Query button. |
The Success page appears.
Now that you have created a page with a region defining the query, you need to add additional series. In the following exercise, you add a series for the categories software and office equipment.
To add additional series:
The Page Definition for page 2 appears.
The Flash Chart page appears with the Chart Attributes tab selected. Scroll down to Chart Series. Note that only one series appears.
Hardware. Software. The value label (in this instance, Software) is displayed in the legend of stacked charts. Note that this SQL matches the previous series. The only difference is the category in the WHERE clause.
Office Equipment. The value label (in this instance, Office Equipment) is displayed in the legend of stacked charts.
The sample data that installed with the OEHR Sample Objects application is not current. To make the data current, you need to update the dates in the sample data. You will accomplish this by running an update statement in SQL Commands
To update the dates in the seed data:
The SQL Commands page appears.
Now that the chart is complete, you can view it.
To run the chart:
Your bar chart should resemble Figure 8-1.
The chart displays the revenue for each product category by month. A legend that defines the color associated with each product appears at the top of the page. Note that the text in X Axis is spaced too closely together. In the next section, you edit the chart attributes to correct this issue.
In this exercise, you change the appearance of your chart by editing chart attributes.
To edit chart attributes:
The Chart Attributes page appears.
You chart should resemble Figure 8-2.
Note that the chart displays on-screen gradually using a dissolve and the X Axis displays correctly.
Oracle Application Express applications support the ability to upload and download files stored in the database. This tutorial illustrates how to create a form and report with links for file upload and download, how to create and populate a table to store additional attributes about the documents, and finally how to create the mechanism to download the document in your custom table.
This section contains the following topics:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/apex/apex31nf/apex31blob.htm
First, create a new application using the Create Application Wizard with the assumption you will include an upload form on page 1.
To create an application using the Create Application Wizard:
The Application Builder home page appears.
Download App. The new page appears in the Create Application list at the top of the page.
The Application home page appears.
Once you create an application, the next step is to create a form to upload documents. In the following exercise, you create a form in an HTML region that contains a file upload item and a button. The button submits the page and returns the user to the same page.
Topics in this section include:
First, you need to create a container to hold the form. In Application Builder, this container is called a region.
To create an HTML region:
The Page Definition appears.
Submit File. The Page Definition appears.
Next, you need to create a text field or item. In Application Builder, an item is part of an HTML form. An item can be a text field, text area, password, select list, check box, and so on. In this exercise, you will create a File Browse item. When you create a File Browse item, files you upload are stored in a table named wwv_flow_file_objects$.
To create a file upload item:
P1_FILE_NAME. The Page Definition appears.
Next, you need to create a button to submit the file.
To create a button:
Submit. This selection causes the page to call itself on submit rather than navigate to another page.
When you run the page, it should look similar to Figure 9-3.
Once you create the form to upload documents, the next step is to create a report on the document table that contains links to the uploaded documents. When you use a File Browse item, the files you upload are stored in a table called wwv_flow_file_objects$. Every workspace has access to this table through a view called APEX_APPLICATION_FILES.
Topics in this section include:
To create a report on APEX_APPLICATION_FILES:
The Page Definition appears.
Uploaded Files. Your report should resemble Figure 9-4. Note that your display may differ slightly depending on what files you have uploaded.
Next, you need to provide a link to download each document.
To provide a link to download the documents in the report:
The Report Attributes page appears. You can add a link to the ID column by editing Column Attributes.
#ID#. #ID# parses the value contained in the column where ID is the column alias.
When you run the page, it should look similar to Figure 9-6.
A File Download dialog box appears.
Next, you create another table to store additional information about the documents that are uploaded. In this exercise, you:
Topics in this section include:
First, you create a table in SQL Commands.
To create the table to store additional information about uploaded files:
The Workspace home page appears.
The SQL Commands page appears.
The message Table created appears in the Results section.
The Workspace home page appears.
To create an item to capture the subject of the document:
The Page Definition for Page 1 appears.
P1_SUBJECT. Subject. Next, you need to create a process to insert the subject information into the new table.
To create a process:
Insert file description. Finally, you need to alter the SQL Report region to join it to the additional attributes table. To accomplish this, you edit the Region Source attribute on the Region Definition page.
To edit the Region Source:
The Region Definition appears.
As shown in Figure 9-8, the Uploaded Files report now contains a Subject column.
In certain cases, you may want to store uploaded documents in a table owned by your schema. For example, if you want to create an Oracle Text index on uploaded documents, you need to store the documents in a custom table.
To store documents in your custom table:
BLOB to hold the document To add a BLOB column to the oehr_file_subject table:
The Workspace home page appears.
The SQL Commands page appears.
The message Table Altered appears.
To alter the process to insert documents into the oehr_file_subject table:
Now that documents are being stored in a custom table, you need to provide a way to download them. You do this by creating a procedure and granting execute on that procedure to the pseudo user APEX_PUBLIC_USER.
To accomplish this you need to change:
APEX_APPLICATION_FILES view Topics in this section include:
To create a procedure to download documents from the oehr_file_subject table and grant execute to public:
The Workspace home page appears.
The SQL Commands page appears.
The message Procedure Created appears.
Next, you want to run another SQL statement.
The SQL Commands page appears.
The message Statement processed appears.
To change the SQL report region to no longer join with the APEX_APPLICATION_FILES view:
The Page Definition appears.
Next you need to change the download link to call the PL/SQL download_my_file procedure.
| Note: If you are using Application Express in Database 11g, instead of calling the PL/SQL procedure as described in this section, please follow the steps outlined in the following section Create Download Page for Embedded PL/SQL Gateway. |
To change the download link to use the new download procedure:
In this URL:
#OWNER# is the parsing schema of the current application. download_my_file is the new procedure you just created. p_file. The Page Definition appears.
The Oracle XML DB HTTP Server with the embedded PL/SQL Gateway is typically used for Application Express in Oracle Database 11g. Calling a PL/SQL procedure directly from a URL that is not known in a list of allowed procedures, as shown in Change the Download Link to Use the New Procedure, results in an error message.
To avoid this situation, there are a couple of available options. The first option is to modify the PL/SQL function WWV_FLOW_EPG_INCLUDE_MOD_LOCAL to include the PL/SQL download_my_file procedure and then recompile. The second, described below, is to create a page in the application that has a before header branch to the PL/SQL download_my_file procedure. You then create a hidden item on that page for the document ID of the document to be downloaded.
To accomplish the second option you need to:
To create a page with a before header branch to the PL/SQL procedure download_my_file:
The Success page appears.
The Page Definition for page 2 appears.
Display Document. The Page Definition for page 2 appears. A confirmation message displays at the top of the page: Region created.
The Page Definition for Page 2 appears.
download_my_file(:P2_DOC_ID). The Page Definition for page 2 appears.
Change the download link to display to the Download Display page:
The Page Definition for page 1 appears.
The Report Attributes page appears.
P2_DOC_ID #ID# The application you built in this tutorial provides download links that invoke the procedure download_my_file. Note that this approach has security implications that you need to be aware of.
To invoke your procedure, a user can click the links you provide, or a user can enter similar URLs in the Web browser's Address (or Location) field. Be aware that a curious or malicious user could experiment with your download_my_file procedure, passing in any file ID as the p_file argument. A hacker could determine what file IDs exist in your table by legitimate or illicit means. Worse yet, in a mechanized attack, a hacker could submit successive IDs until an ID matches a file in your table at which time your procedure would download the file to the hacker.
The measures you take to protect your data from unauthorized access depend upon:
One technique you can use to protect an application is to call one of the Oracle Application Express security APIs from within the procedure in order to ensure that the user has already been authenticated. For example, you could include a block of code into the procedure so that it runs first. Consider the following example:
Adding JavaScript to a Web application is a great way to add features that mimic those found in client/server applications without sacrificing all of the benefits of Web deployment. Oracle Application Express includes multiple built-in interfaces especially designed for adding JavaScript.
Remember that JavaScript is not appropriate for data intensive validations. For example, to verify that a name is contained within a large database table, you would need to pull down every record to the client, creating a huge HTML document. In general, complex operations are much better suited for server-side Oracle Application Express validations instead of JavaScript.
This tutorial describes some usage scenarios for JavaScript and includes details about how to implement them in your application.
This section contains the following topics:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/hol08/apexweb20/javascript_otn.htm
http://www.oracle.com/technology/obe/hol08/apexweb20/ajax_otn.htm
There are two primary places to include JavaScript functions:
.js file referenced in the page template Topics in this section include:
One way to include JavaScript into your application is to add it to the HTML Header attribute of the page. This is a good approach for functions that are specific to a page as well as a convenient way to test a function before you include it in a.js file.
You can add JavaScript functions to a page by entering the code in the HTML Header attribute on the Page Attributes page.
To add JavaScript code in the HTML Header attribute:
The Application home page appears, displaying its set of pages.
The Page Definition for that page appears.
The Edit Page appears.
For example, adding the following code would test a function accessible from anywhere on the current page.
In Oracle Application Express you can reference a.js file in the page template. This approach makes all the JavaScript in that file accessible to the application. This is the most efficient approach because a.js file loads on the first page view of your application, and is then cached by the browser.
The following code demonstrates how to include a .js file in the header section of a page template. Note the line script src= that appears in bold.
When you reference an item, the best approach is to reference the item name as it is defined within the page. Note that item name is different than the item label. The item name displays on the Page Definition and the label displays on a running page. For example, if you create an item with the name P1_FIRST_NAME and a label of First Name, you would reference the item using P1_FIRST_NAME.
Referencing an item by the item name enables you to use the JavaScript method getElementById() to get and set item attributes and values. The following example demonstrates how to reference an item by ID and display its value in an alert box.
Calling a JavaScript from a button is a great way to confirm a request. Oracle Application Express uses this technique for the delete operation of most objects. For example, when you delete a button, a JavaScript message appears asking you to confirm your request. Consider the following example:
This example creates a function to confirm a delete action and then calls that function from a button. Note that the function optionally submits the page and sets the value of the internal variable :REQUEST to Delete, thus performing the delete using a process that conditionally executes based on the value of request.
Note that when you create the button, you need to select Action Redirect to URL without submitting page. Then, you specify a URL target, such as the following:
In the following example, there are four text boxes in a region. The fourth text box contains the sum of the other three. To calculate this sum, you add a JavaScript function to the HTML Header attribute and then call that function from the first three items.
To add a function to the HTML Header attribute:
The Edit Page appears.
To call the function from all three items:
Client side validations give immediate feedback to users using a form. One very common JavaScript validation is field not null. This type of validation works well in the page header rather than in a.js because it is so specific to a page.
Before you begin, you need to import and install the OEHR Sample Objects application in order to access the necessary sample database objects. See "About Loading Sample Objects".
Topics in this section include:
To create a new application on the OEHR_EMPLOYEES table:
JavaScript Example. The new pages appear in the list at the top of the page. Next, change the name of page 2 to Update Form.
The Page Definition appears.
Update Form. The Application home page appears. Note the new application contains three pages:
To view the application:
A standard report appears. To view the update form, click either the Create button or Edit icon.
Next, you need to add a function to the HTML Header attribute on page 2 that displays a message when the Last Name field does not contain a value.
To add a function to the HTML Header attribute on page 2:
The Page Definition for page 2 appears.
The Edit Page appears.
Note that HTML Header already contains a script. When the user clicks the Delete button, this script displays the following message.
</script> tag. </script> tag, enter the following script: The Page Definition for page 2 - Update Form appears.
Next, you need to edit the P2_LAST_NAME item to call the function.
To edit the P2_LAST_NAME item to call the function:
The Page Definition appears. Next, run the page.
Next, navigate to page 1 and run the page.
To test the validation:
The Page Definition for page 1 appears.
The Update Form appears.
This field must contain a value appears as shown in Figure 10-4. While Oracle Application Express enables you to conditionally display a page item, it is important to note that a page must be submitted for any changes on the page to be evaluated. The following example demonstrates how to use JavaScript to disable a form element based on the value of another form element.
First, you write a function and place it in the HTML Header attribute of the page containing your update form. Second, you call the function from an item on the page. The following example demonstrates how to add a JavaScript function to prevent users from adding commissions to employees who are not in the Sales Department (P2_DEPARTMENT_ID = 80).
Topics in this section include:
To add a function to the HTML Header attribute on page 2:
The Edit Page appears.
</script> tag. </script> tag, enter the following script: The next step is to edit the P2_DEPARTMENT_ID item and add code to the HTML Form Element Attributes attribute to call the function.
To edit the P2_DEPARTMENT_ID item to call the function:
To change the P2_DEPARTMENT_ID to display as a select list:
| Tip: For simplicity, this tutorial has you create an item-level list of values. As a best practice, however, consider creating a named LOV and referencing it. |
Finally, you need to create a call to the disFormItems function after the page is rendered to disable P2_COMMISSION_PCT if the selected employee is not a Sales representative. A good place to make this call would be from the Page HTML Body Attribute.
To create a call to the disFormItems function:
The Edit Page appears.
Selecting Do not focus cursor prevents conflicts between generated JavaScript and custom JavaScript.
Figure 10-5 demonstrates the completed form. Note that Department ID displays as a select list. Also notice that the Commission Pct field is unavailable since the Department ID is Administration.
You can control access to an application, individual pages, or page components by creating an Access Control Administration page. The page contains a list of application modes and an Access Control List.
This tutorial explains how to build an Access Control Administration page and then restrict access to an application so that only privileged users can perform specific functions.
This section contains the following topics:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_d/apex3.1.1_d_otn.htm
You create an access control list by running the Access Control Wizard to create an Access Control Administration page. This page contains a list of application modes and an Access Control List. Once you create the Access Control Administration page, you:
In addition to creating the Access Control Administration page, the Access Control Wizard also creates:
You can control access to a specific page or page component by selecting one of these authorization schemes on the page or component attributes pages. Once you create an Access Control, you can customize the page, tables and values to suit the specific needs of your application.
First, you need to create an application based on employee data in a spreadsheet.
Topics in this section include:
Download the following *.csv file to you local machine:
acl_employees.zip file to your computer. acl_employees.csv file: acl_employees.zip file To create a new application based on spreadsheet data:
The Application Builder home page appears.
acl_employees.csv file. ACL_EMPLOYEES. Employee. Employees. DEPARTMENT_ID and click Next. A theme is collection of templates that define the layout and style of an application. You can change a theme at any time.
The Application home page appears.
To run the application:
The report appears as shown in Figure 11-2.
The ACL_EMPLOYEES application enables you to view and update employee data. To update a specific record, click the Edit icon in the far left column. Clicking the Analyze tab provides you with access to both a visual and tabular breakdown of the number of employees in each department.
Next, you need to secure your application so that only privileged users can perform certain operations. When you implement access control on an Oracle Application Express application, the best approach is to use an authorization scheme defined at the application level. The first step is to create an access control page by running the Access Control Page Wizard.
Topics in this section include:
To create an access control page:
The Access Control Wizard appears.
8 and click Next. Administration. A Success page appears.
To run the page:
A new page appears as shown in Figure 11-3.
Notice the page is divided into two regions: Application Administration and Access Control List. Also note that the default Application Mode is Full Access.
Next, add three users to the Access Control List:
LPOPP) will have View privileges. AFRIPP) will have Edit privileges. JCHEN) will have Administrator privileges. To add users to the Access Control List:
A new row appears.
LPOPP. AFRIPP. JCHEN. The Application home page appears.
Next, you need to make employees in the ACL_EMPLOYEES table the users of the application. To accomplish this, you create a simple authentication function in the current authentication scheme. Note that the function checks for the userid and its associated last name as a password.
To create the authentication function:
The the Workspace home page appears.
The Workspace home page appears.
Next, you need to update the current authentication scheme to use the new function.
To update the current authentication scheme.
The Application home page appears.
The Authentication Schemes page appears.
-BUILTIN- with the following: Next you need to associate the authorization scheme with the appropriate application components. As you may recall, you previously added three users to the Access Control List:
LPOPP had View privileges. AFRIPP had Edit privileges JCHEN had Administrator privileges In this exercise, you associate the View, Edit, and Administrator privileges with specific application components to control which users are allowed to perform what actions.
Topics in this section include:
First, you need to specify that users will only be able to access the application if they have View privileges. To accomplish this, you associate the access control - view authorization scheme with the application.
To associate an authorization scheme with your application:
The Application home page appears.
For this exercise, only users with at least Edit privileges should be able to edit or delete data. To accomplish this, you associate the access control - edit authorization scheme with the ID column. This hides the Edit icon on page 1 for users with View privileges, but displays it for users with Edit or Administrator privileges.
To associate edit privileges with the ID column:
The Application home page appears.
The Page Definition for page 1 appears.
The Report Attributes page appears.
The Column Attributes page appears.
Next, associate the access control - edit authorization scheme to the Create button. This will hide the Edit icon for unprivileged users.
To associate edit privileges with the Create button:
The Page Definition for page 1 appears.
The Page Definition for Page 1 appears.
Next, associate the access control - edit authorization scheme with page 2.
To specify an authorization scheme for page 2:
2 and click Go. The Page Definition for page 2 appears.
Lastly, you need to restrict access to page 8, Access Control Administration. To accomplish this, you specify the access control - administrator authorization scheme with all of page 8 and with the Administration tab.
To specify an authorization scheme for page 8:
8 and click Go. The Page Definition for page 8 appears.
The Page Definition for page 8 appears.
To specify an authorization scheme for page 8:
The Page Definition for page 8 appears.
At the beginning of this tutorial, you added three users to the Access Control List:
Next, test your application by logging in as each of these users.
Topics in this section include:
Luis Popp (LPOPP) has View privileges.
To log in as Luis Popp:
LPOPP. Popp. The Employees Report page appears as shown in Figure 11-4.
Note that the Edit icon and the Administration tab no longer appear.
Adam Fripp (AFRIPP) has Edit privileges.
To log in as Adam Fripp:
AFRIPP. Fripp. The Employees Report page appears as shown in Figure 11-5.
Note that the Edit icon now appears to the left of the Employee Id column, but the Administration tab still does not appear.
John Chen (JCHEN) has Administrator privileges.
To log in as John Chen:
The Employees Report page appears as shown in Figure 11-6.
A packaged application is a fully functional application that you can view, use, and customize. Each packaged application includes installation scripts that define the application's supporting objects (including database objects, images, and seed data) as well as any preinstallation validations. Packaged applications can also include a de-installation script which can be used to remove all the application's supporting objects.
This tutorial walks you through the OEHR Sample Objects packaged application. By reviewing the supporting objects behind this application, you can learn how to define them in your own applications.
Before you begin, you need to import and install the OEHR Sample Objects application. See "About Loading Sample Objects".
This section contains the following topics:
Importing and installing an application is a complicated process. First, you create the target database objects and seed data. Second, you import and install the application definition and all related files, including images, themes, and any other required static files.
Creating a packaged application simplifies this process. Instead of performing numerous steps to create the database objects and then import and install the application and all supporting files, you can define the supporting objects so that the application and supporting files can be installed using one simple wizard.
After users import and install the application definition, a wizard guides them through a few simple configuration steps. Then, the wizard asks whether or not to install the supporting application objects. Users have the option of installing the supporting application objects then or doing it later.
| See Also: "How to Create a Packaged Application" in Oracle Database Application Express User's Guide. |
In "About Loading Sample Objects", you imported and installed the OEHR Sample Objects application. Installing this application creates the database objects and loads the sample data needed to complete the tutorials in this guide.
You create a packaged application like OEHR Sample Objects using the Supporting Object Utility. By creating a packaged application, users can install and deinstall your application as well as the underlying database objects, files, and other supporting objects. Supporting objects consists of everything that your application needs to work properly, including the application definition, images, themes, and any other required static files.
Creating a packaged application is also an effective way to move an application to another Oracle Application Express instance or to share an application with others. The Supporting Object Utility provides the easiest way to ensure that all objects your application depends on are migrated in an efficient manner.
You access the Supporting Object Utility on the Supporting Objects page.
To go to the Supporting Objects page:
The Supporting Objects page appears.

The top of the Supporting Objects page displays a detailed report about the currently selected application, including the number of scripts and the amount of required free space. After that, the page is divided into these sections:
During the installation of supporting objects, a sequence of scripts and validations are run. If a validation fails, the installation process stops. At certain points in the process, messages also display for users to review.

This section describes the Installation and Messages sections of the Supporting Objects page. Depending upon the needs of your application, you may use all or only some of the functionality.
In order to give context, this section describes the supporting objects in the sequence that they would appear to a user who is performing the installation.
Topics in this section include:
The welcome message contains text that displays to users immediately after they indicate that they want to install the supporting objects. Use this message to introduce the application to users and to explain any information that they may need during the rest of the installation process.
To review the welcome message text:
The Supporting Object Messages page appears. The Welcome message appears in the first section.
Prerequisites include anything that must be valid for the installation process to continue.
To review the prerequisites:
The Prerequisites page displays the following sections:

About Required Free Space
If you are creating tables and loading data during the installation, you should specify the amount of required free space. If there is not enough free space available, specifying this prerequisite prevents an error during the installation of supporting objects. For the OEHR Sample Objects application, the required free space is 4800 kilobytes (KB).
To determine the space that your objects require:
The Detailed Tablespace Utilization Report appears.
This shows the amount of used space in the tablespace where your schema is located.
The Detailed Tablespace Utilization Report appears.
| Tip: The value in the Amount Used column is in megabytes (MB). To calculate the amount in kilobytes (KB), multiply the final figure by 1,024 (1 MB = 1,024 KB). |
About Required System Privileges
The Required System Privileges section contains a list of system privileges. If you are creating objects through installation scripts, you need to select the appropriate system privileges. Selecting these privileges runs a pre-installation check to determine if the user has the appropriate privileges. This prevents the user from creating some objects but not others due to a lack of privileges.
For the OEHR Sample Objects application, required system privileges include: CREATE SEQUENCE, CREATE TRIGGER, CREATE TYPE, CREATE PROCEDURE, CREATE TABLE, and CREATE VIEW.
About Objects Installed
The Objects that will be Installed section lists all objects that your installation script creates. If the target schema contains an object with the same name, an error displays to the user. This prerequisite prevents the user from getting errors during installation that result in some objects being created while others are not created because an object of the same name exists.
This prerequisite is important because of the deinstallation implications. If a user installs and already has an object with the same name, the deinstallation script might drop the previously existing object.
For example, if a PROJECTS table already exists and the installation script creates a table with the same name, you would want to alert users before they start the installation process. This warning provides them with the opportunity to rename their table or decide to not install supporting objects.
If your application requires that users accept a specific license, specify the terms in this area. For a required license, users are prompted to accept the terms. If they do not, the installation does not proceed.
To review the license area:
Since the OEHR Sample Objects application does not require a license, no text appears in the License section.
Each application can include substitution strings defined within the Application Definition. You can use substitution strings to include phrases or labels occurring in many places within an application that might need to be changed for specific installations.
When you define substitution strings for your application, they display within the Supporting Object Utility. You can then decide which substitution strings you want to display during the installation process.
For substitution strings that display during the installation process, you can provide a custom prompt to explain what each string is used for to assist the user in determining the proper value. You can also define a custom header message if you are including substitution strings.
Since the OEHR Sample Objects application does not contain any substitution strings, in the next section you add two substitution strings and then view them the Supporting Object Utility.
To add substitution strings to the OEHR Sample Objects application:
| Substitution String | Substitution Value |
|---|---|
APP_DATE_FORMAT | DD-MON-YYYY |
APP_DATETIME_FORMAT | DD-MON-YYYY HH24:MI |
To view the substitution strings in Supporting Object Utility:
The Edit Substitutions page appears, showing the two substitution strings that you defined. If have a prompt appear during installation, select it and enter text in the Prompt Text field.

Build options are shared components that enable you to conditionally display objects. Each build option has a status set to Include or Exclude. If an object is associated with a disabled build option, the object does not appear to the user.
Use build options to include functionality in an application that may not be ready for use, or should not be accessible to all installations. The code is included in the application but not exposed to end users. Later, you can enable a build option so that the feature becomes accessible. For each build option, you can define a custom header message to display to the user.
Build options display in the same way as the substitution strings. You specify which build options you want to appear to users. The users can then select them and determine their status.
The OEHR Sample Objects application does not contain any build options.
| See Also: "Using Build Options to Control Configuration" in Oracle Database Application Express User's Guide |
To review the Build Options page:
Validations ensure that the target database and target schema are capable of running the installation scripts. Built-in validation types include Current Language, Exists, and so on. You can also use any SQL or PL/SQL expressions. Validations can also be conditionally executed.
Use these validations to check for anything that is not built-in under Prerequisites. For example, you can check for a minimum database version or for the installation of Oracle Text. Just as with other supporting objects, there is a Validations Message.
The OEHR Sample Objects application does not contain any validations.
To review the Validations page:
The Validation page appears.

If the installation process is not terminated early, one last confirmation message appears before the installation scripts display to the user.
To review the confirmation message:
Installation scripts are the core of a supporting object installation. Each application can have several installation scripts.
The OEHR Sample Objects application contains nine installation scripts. These scripts create objects and load data.
| Tip: You can also create a custom installation script that loads files. See "About Creating Scripts to Install Files". |
Topics in this section include:
To review the installation scripts in the OEHR Sample Objects application:
The Installation Scripts page shows the list of scripts.

Notice that each script has a name and a sequence. It is very important to order your installation scripts so that dependent objects are created or compiled correctly.
To review or update an existing script:
The Script Editor page displays the script for you to edit or review.
Figure 12-1 Supporting Object Script Editor

| Tip: You can toggle between this page and a text page, where you can also edit the script, by clicking the Edit Using Text Area button. |
Use the Script Properties page to change the script name or sequence. You can also specify if it should be conditionally executed.

You can create objects and install seed date through files that you create from scratch or upload.
Topics in this section include:
To create a new script from scratch:
The Create Script wizard appears.
Test Script. Selecting Use Editor enables you to use the built-in editor to define your script. If you do not select this, a standard text area appears instead.
The Script Editor opens, where you can type in or paste your script contents.
Often, you have files that you want to use as the basis of your installation scripts.
To upload a file:
Test Script. If your application includes an access control list, you can create scripts to create the underlying access control tables.
| See Also: "Controlling Access to Applications, Pages, and Page Components" in Oracle Database Application Express User's Guide |
To create scripts for access control tables:
To include other types of objects, such as cascading style sheets, images, and static files that your application references, you need to create scripts that install the files as well as bundle the files as supporting objects.
Before you begin, make sure the files you want to include have been added as Shared Components.
| See Also: "Using Custom Cascading Style Sheets," "Managing Images," and "Managing Static Files" in Oracle Database Application Express User's Guide |
To create a script that installs files:
A list of file types appear. Each object is created by its own script, but you can select to create more than one at once.
The OEHR Sample Objects application does not include any files to install.
If you had wanted to include a script you would select the appropriate scripts and click Create Scripts. The name of the script defaults to the name of the object being created, and the sequence is defaulted as well. You can alter these attributes after creation.
For each file that you install, the appropriate deinstallation statement is also written to the deinstallation script.
Upon completion of the supporting objects installation, either a success or failure message appears. Use these messages to give the user information they may need to continue.
For example, for a successful installation, you may want to provide instructions on running the application, such as built-in usernames and passwords. For a failed installation, you might want to tell users whom to contact or instruct them to deinstall the application.
To review the success or fail messages:
The final part of Supporting Object Utility is the deinstallation process. Deinstalling enables a user who has installed your application to cleanly remove all objects created during the installation process.
On the Supporting Objects page, the Deinstallation section includes a Deinstallation script link.

Topics in this section include:
When a user initiates the deinstallation process, a deinstallation message appears.
To review the deinstallation confirmation message section:
For the OEHR Sample Objects application, no deinstallation message is defined.
When a user selects to deinstall supporting objects, the deinstallation script runs. Unlike installation, only one script exists for deinstallation. This script should remove each object created during installation, including database objects, as well as any loaded files, cascading style sheets, or images.
To review the deinstallation script for OEHR Sample Objects:
The Deinstall Script page appears.
Notice that the drop table statements contain CASCADE CONSTRAINTS clauses. Using these clauses is the easiest way to avoid contention between foreign keys when dropping tables. If you create installation scripts for any files, the code to drop those is included in the deinstallation script for you.
The final part to the deinstallation process is the deinstallation success message. This is the message displayed after all the deinstallation scripts have been executed.
To review the deinstallation success message:
For OEHR Sample Objects, note the post-deinstall message.
After defining your supporting objects, you can decide whether or not to include them when you export your application. You set a default value for this export setting on the Export tab.
Topics in this section include:
To review the export setting:
Use the Export Status page to specify whether to include supporting objects in the export. For OEHR Sample Objects, note that Include Supporting Object Definitions in Export is set to Yes.
Now that you know where to set the export default, next you learn where this setting appears in the export steps.
To see where the export setting default appears in the export steps:
In the Export Application section, notice that Export Supporting Object Definitions is set to Yes. If this option is set to No, your export only included your application definition.
Creating upgrade scripts enables you to modify a distributed application, but enables users to retain their existing objects. You can use upgrade scripts to add database objects, alter existing database objects (for example, add columns or change column definitions), or create new files.
If you plan to include upgrade scripts, remember to also modify your installation scripts and deinstallation scripts. Then, when new users install your application, they will have the full set of supporting objects and if the upgraded application is removed, all the objects will also be removed.
The wizard that installs the supporting objects needs to be able to determine whether to run the installation scripts or the upgrade scripts. This decision point is determined by the Detect Existing Supporting Objects query. If the query returns at least one row then the upgrade scripts are run. If the query returns no rows, the installation scripts are run. A common approach is to have the query check the Oracle data dictionary for the existence of the tables that the application depends on as shown in the following example:
If your upgrade consists only of application-level changes (that is, there are no supporting objects changes) you do not need to create upgrade scripts. You can simply instruct users to install the new application, but not install supporting objects.
When creating an upgrade, there are four messages you can use: Welcome Message, Confirmation Message, Success Message, and Failure Message. Use these messages to inform the user that they are upgrading their supporting objects instead of just installing them.
If you distribute an application that is used as an upgrade, you should recommend that users install the application using a new application ID. This approach retains the initial application and its associated supporting object definitions. Once the user runs and reviews the upgraded application, they can then delete the prior version. Remember to also make sure users understand that they should not remove supporting objects.
Once you create your supporting objects, you should test them. As a best practice, be sure to:
This will enable you to edit the messages to fit your application.
Since installation scripts are rarely correct the first time, this is typically an iterative process.
If you are using Oracle Application Express 2.2 or higher, you can download packaged applications and sample code from the Oracle Application Express Web site. Packaged applications are fully functional applications that you can view, use, and customize. Sample code is provided as packaged applications that contain a snippet of code to explain a solution.
To download public packaged applications and sample code:
Each application includes a Readme file that contains details about the application functionality, installation procedures, how to remove sample data (if appropriate), and default user names and passwords (if applicable).
Follow the same steps you performed when installing the sample objects for this guide. See "About Loading Sample Objects".
Oracle Application Express supports the ability to print a report by exporting a report region to PDF. Defined declaratively, report printing enables users to view and print reports that include page headings and that properly conform to specified page sizes. When users print a report, the report data is transformed to a PDF format using an externally defined report server.
In addition to enabling printing for report regions, you can also define output using report queries and report layouts that are linked to an application.
This tutorial explains how to build a master detail form, define a report query and RTF template, and then create a button to expose the new report.
This section contains the following topics:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/apex/apex31nf/apex31rpt.htm
http://www.oracle.com/technology/obe/11gr1_db/appdev/apexpdf/apexpdf.htm
http://www.oracle.com/technology/obe/hol08/apexprnt/apexprnt_otn.htm
http://www.oracle.com/technology/obe/hol08/apexprnt/apexprnt2_otn.htm
http://www.oracle.com/technology/obe/hol08/apexprnt/apexprnt3_otn.htm
http://www.oracle.com/technology/obe/hol08/apexprnt/apexprnt4_otn.htm
| See Also: PDF Printing in Application Express 3.0 and "Configuring Printing for Reports" in Oracle Database Application Express User's Guide |
Advanced PDF Printing requires Oracle Application Express release 3.0 or higher and a valid license of Oracle BI Publisher. If your Oracle Application Express instance is not currently configured to use BI Publisher, you can learn more about installing and configuring PDF Printing in PDF Printing in Application Express 3.0.
If you do not have a valid Oracle BI Publisher license, or have not yet installed or configured Oracle BI Publisher, you can follow the exercises in this tutorial and view a completed version of the application on apex.oracle.com.
To view hosted version of the application:
The hosted application appears.
In order to complete this tutorial, you must download and install the packaged application How To Create a Master-Detail PDF Report from Oracle Technology Network (OTN). Importing and installing this packaged application creates the required objects needed to complete this tutorial. Additionally, it also contains the final version the application you will build. That way, you can refer to it as a code reference.
Topics in this section include:
To download the packaged application from OTN:
md_pdf_howto.zip file to your computer. In your Web browser go to: md_pdf_howto.zip file: md_pdf_howto.zip file md_pdf_howto_readme.txt file. To import and install the application, How To Create a Master-Detail PDF Report:
The Application Builder home page appears.
md_pdf_howto_installer.sql file. The Install Application Wizard appears.
The Application Builder home page appears.
If you experience problems installing the How To Create a Master-Detail PDF Report application, verify the available space in your workspace. You many need to request additional storage space.
If you are a workspace administrator, you can:
Deleting the How To Create a Master-Detail PDF Report application and selecting to deinstall the supporting objects completely removes all associated objects and sample data.
To delete the How To Create a Master-Detail PDF Report application:
The Application Builder home page appears.
The Application home page appears.
The Deinstall page appears.
To create a master detail form:
The Master Detail Wizard appears.
MD_PDF_ORDERS. The columns in that object appear under Available Columns.
MD_PDF_ORDER_ITEMS. The columns in that object appear under Available Columns.
ORDER_ID, accept the default, Existing Trigger and click Next. ORDER_ITEM_ID, accept the default, Existing Trigger and click Next. A Success page appears.
To view the new pages:
The PDF Orders report appears as shown in Figure 13-1.
Note that the wizard added two pages to the application, a report on the master table and a master detail form that references both tables.
The Master Details page appears as shown in Figure 13-2.
The form you created displays order items for five orders. Using standard PDF printing, you could enable region printing on the tabular form. This would result in an output that would display just the order items records and only for the selected master. To create a report that incorporates all the order information, along with the Order Items, you will create a report query. The order information will be retrieved from the session state for each order item.
To create a report query:
The Report Queries page appears.
order_details. The Select Items fields appear.
Repeat this procedure for:
P3_ORDER_DATE
P3_ORDER_ID
P3_ORDER_MODE
P3_ORDER_STATUS
P3_ORDER_TOTAL
P3_SALES_REP
This step downloads an XML file with the name of the report query, order_details.xml.
You will create an RTF template using this XML file and then upload it. First, however, you must complete the process of creating the report query using a generic report layout. You will then edit the report query to reference the new report layout once it is created and uploaded.
order_details.xml file you saved. Notice the URL that displays. This is the URL that will be used to call this report from within your application.
Next, you need to create an RTF template using this XML file.
To edit the XML produced from your report query, you need the Oracle BI Publisher Desktop. When properly loaded, Oracle BI Publisher Desktop adds a new menu option to Microsoft Word.
Topics in this section include:
If you do not have the Desktop loaded, you can download it here:
To load the XML generated by your report query:
order_details.xml. The following message appears:
Note that nothing appears on the page.
To insert the order columns:
P3 Customer Name and click Insert. Although each of the order items displays on the page, they are in one long string.
To include line items:
You do not need to make any grouping selections since your report will select just one order.
Line Item. Order Item. Your basic framework is created and should resemble Figure 13-3.
For example, the header could contain the name of the report (for example, My Order Report) and the footer could contain page numbers or the date the report was executed. You can also customize the font family or font size.
order_details.rtf. You can include variables in the header and footer of your RTF. For example, the RTF file used in the sample pages included in the How To Create a Master-Detail PDF Report application include the date the report was executed and the user that executed the report.
To download and view this RTF:
The Report Queries page appears.
order_details2.rtf to your hard drive. order_details2.rtf in Microsoft Word and note the variables included in the footer. Once you complete your report layout template, you need to upload it to Application Builder and associate it with your report query.
Topics in this section include:
To create a report layout:
The Report Layouts page appears.
order details. To associate the report layout and report query:
In this exercise, you link the PDF report to the application by creating a button.
Topics in this section include:
To create a button:
Figure 13-4 Create Icon

This selection positions the button in the top (or master) region.
PRINT. Print PDF of Order. This positions the button to the right of the Apply Changes button.
order_details. P3_ORDER_ID. By creating this condition, the print button will not display when you are creating a new order.
To run the page:
Your Master Detail page should resemble Figure 13-6. Note the new Print PDF or Order button.
To view a fully functional version of this application:
apex.oracle.com. See "Viewing a Hosted Version of the Application". This tutorial created a report that was specific to one order. You could also create the same report without passing in the Order ID. This would create one PDF that would contain all orders. To accomplish this, you would:
The resulting display will include the grouped columns above a table that contains your detail records. You can then add labels and customize the display. When the report is run, each master value will display on a new page.
This tutorial describes how to plan, design and populate data objects for an example Issue Tracking application. After completing this tutorial, you can go on to Chapter 15, "How to Build and Deploy an Issue Tracking Application" to implement and deploy the application user interface to the data objects designed in this chapter.
A completed sample Issue Tracker application and supporting scripts are available on the Oracle Technology Network. Go to the following location and navigate to Packaged Applications and then select Issue Tracker:
http://www.oracle.com/technology/products/database/application_express/index.html
| Note: This tutorial takes approximately one to two hours to complete. It is recommended that you read through the entire tutorial first to become familiar with the material before you attempt specific exercises. |
Topics in this section include:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_a/apex3.1.1_a_otn.htm
Effective project management is the key to completing any project on time and within budget. Within every project there are always multiple issues that need to be tracked, prioritized, and managed.
In this business scenario, MRVL Company has several projects that must be completed on time for the company to be profitable. Any missed project deadline will result in lost revenue. The company's project leads use various methods to track issues, including manually recording statuses in notebooks, organizing issues in text documents, and categorizing issues by using spreadsheets.
By creating a hosted application in Oracle Application Express, project leads can easily record and track issues in one central location. This approach offers each project lead access to just the data they need and makes it easier for management to determine if critical issues are being addressed.
Before beginning development on an Oracle Application Express application, you first need to define application requirements. Then, you use the defined requirements to design a database and an outline that describes how the user interface accepts and presents data.
For this business scenario, the project leads establish requirements that define the information that must be tracked, security requirements, data management functions, and how to present data to users.
Topics in this section include:
Currently, each project lead tracks information slightly differently. Together, everyone agrees that the application should include the following information:
Because the project leads are concerned about everyone having access to all the information, they agree upon the following access rules:
Next, the project leads determine how information will be entered into the system. For this project, users must be able to:
Once the data is entered into the application, users need to view the data. The team decides that users must be able to view the following:
Finally, the project leads determine that the application must support the following special functions:
Once you have defined the database requirements, the next step is to turn these requirements into a database design and an outline that describes how the user interface accepts and presents data. In this step you need to think about how information should be organized in the tables in the underlying database. Given the requirements described "Planning and Project Analysis", for this project you need to create three tables:
Projects tracks all current projects People contains information about who can be assigned to handle issues Issues tracks all information about an issue, including the project to which it is related and the person assigned to the issue In addition to the tables, you also need to create additional database objects, such as sequences and triggers, to support the tables. System generated primary keys will be used for all tables so that all the data can be edited without executing a cascade update.
The data model designed for this exercise will look like Figure 14-1.
Topics in this section include:
Each project must include project name, project start date, target date, and actual end date columns. These date columns help determine if any outstanding issues are jeopardizing the project end date. Table 14-1 describes the columns to be included in the Projects table.
Table 14-1 Project Table Details
| Column Name | Type | Size | Not Null? | Constraints | Description |
|---|---|---|---|---|---|
| project_id | number | n/a | Yes | Primary key | A unique numeric identification for each project. Populated by a sequence using a trigger. |
| project_name | varchar2 | 255 | Yes | Unique key | A unique alphanumeric name for the project. |
| start_date | date | n/a | Yes | None | The project start date. |
| target_end_date | date | n/a | Yes | None | The targeted project end date. |
| actual_end_date | date | n/a | No | None | The actual end date. |
| created_on | date | n/a | Yes | None | Date the record was created. |
| created_by | varchar2 | 255 | Yes | None | The user who created the record. |
| modified_on | date | n/a | Yes | None | The date the record was last modified. |
| modified_by | varchar2 | 255 | Yes | None | The user who last modified the record. |
Each person will have a defined name and role. Project leads and team members will also have an assigned project. To tie the current user to their role within the organization, email addresses will be used for user names.
In order to associate the current user to a person, a username column will be added to the people table. This allows flexibility when deciding on the authentication mechanism and also allows for an authorization scheme that can determine who the person is that has logged on and if they have access to the application.
As a standard, add audit columns to each table. They do not need to be identified during analysis because they are added consistently to each table just before implementation.
Table 14-2 describes the columns that will be included in the People table.
Table 14-2 People Table Details
| Column Name | Type | Size | Not Null? | Constraints | Description |
|---|---|---|---|---|---|
| person_id | number | n/a | Yes | Primary key | A numeric ID that identifies each user. Populated by a sequence using a trigger. |
| person_name | varchar2 | 255 | Yes | Unique key | A unique name that identifies each user. |
| person_email | varchar2 | 255 | Yes | None | User email address. |
| person_role | varchar2 | 30 | Yes | Check constraint | The role assigned to each user. |
| username | varchar2 | 255 | Yes | Unique Key | The username of this person. Used to link login to person's details. |
| assigned_project | number | n/a | No | None | The project this person is assigned to. |
| created_on | date | n/a | Yes | None | Date the record was created. |
| created_by | varchar2 | 255 | Yes | None | The user who created the record. |
| modified_on | date | n/a | Yes | None | The date the record was last modified. |
| modified_by | varchar2 | 255 | Yes | None | The user who last modified the record. |
| Note: For the purposes of this exercise, this application has been simplified. User data is usually much more elaborate and is often pulled from a corporate Human Resource system. Also, users typically work on more than one project at a time. If the roles that are assigned to a user need to be dynamic, you would implement roles as a separate table with a foreign key that relates to the people table. |
When the project leads defined their application requirements, they decided to track separate issues assigned to each person. Issues will be included in columns along with additional columns to provide an audit trail. The audit trail will track who created the issue, when it was created, as well as who modified the issue last and on what date that modification was made.
Table 14-3 describes the columns to be included in the Issues table.
Table 14-3 Issue Table Details
| Column Name | Type | Size | Not Null? | Constraints | Description |
|---|---|---|---|---|---|
| issue_id | number | n/a | Yes | primary key | A unique numeric ID that identifies an issue. Populated by a sequence using a trigger. |
| issue_summary | varchar2 | 255 | Yes | None | A brief summary of the issue. |
| issue_description | varchar2 | 4000 | No | None | A detailed description of the issue. |
| identified_by_person_id | number | n/a | Yes | foreign key to People | The user who identifies the issue. |
| identified_date | date | n/a | Yes | None | The date the issue was identified |
| related_project | number | n/a | Yes | foreign key to Projects | Project related to the issue. |
| assigned_to | integer | n/a | No | foreign key to eba_it_people | The person who owns this issue. |
| status | varchar2 | 30 | Yes | check constraint | The issue status. Automatically set to |
| priority | varchar2 | 30 | No | check constraint | The priority of the issue. |
| target_resolution_date | date | n/a | No | None | The target resolution date. |
| progress | varchar2 | 4000 | No | None | The progress of the issue. |
| actual_resolution_date | date | n/a | No | None | Actual resolution date of the issue. |
| resolution_summary | varchar2 | 4000 | No | None | Resolution summary. |
| created_on | date | n/a | Yes | None | Date the record was created. |
| created_by | varchar2 | 255 | Yes | None | The user who created the record. |
| modified_on | date | n/a | Yes | None | The date the record was last modified. |
| modified_by | varchar2 | 255 | Yes | None | The user who last modified the record. |
| Note: A real-world application might need more extensive auditing. For example, you might need to track each change to the data rather than just the last change. Tracking each change to the data would require an additional table, linked to the issues table. If the valid priorities assigned to issues need to be dynamic, you would be required to add a separate table with a foreign key that relates to the issues table. |
This first step in building an application is to create the database objects.
Topics in this section include:
To populate the primary key values of the tables needed for this application, a sequence can be used. Another method is to create a function to provide a unique value. The latter method is used for this application. The function is created as part of a package named for the application. During implementation of the user interface, additional functions and procedures may be needed; they can be added to this one.
The DDL for the package specification and body is shown below. The package specification is created first, followed by the package body. The package body is created last because the body usually refers to tables that must already be specified. In this example, however, the body has no references to the tables.
There are several ways to create objects in Oracle Application Express. You can:
For this exercise, you create and run a script.
To build database objects by creating a script:
DDL for Issue Tracker Application. The Script Editor appears.
A summary page appears with a confirmation request.
The Manage Script Results page displays a message that the script has been submitted for execution.
You can view database objects using Object Browser.
To view database objects in Object Browser:
IT_ISSUES IT_PEOPLE IT_PROJECTS The tables will appear similar to those shown in Figure 14-2, Figure 14-3 and Figure 14-4.
| See Also: "Managing Database Objects with Object Browser" in Oracle Database Application Express User's Guide. |
Once you have created all the necessary database objects, the next step is to load data into the tables. You can manually load data or write and execute a script using the import functionality available in SQL Scripts. In the following exercise, however, you use SQL Scripts to load demonstration data. To allow the demonstration data to be created, removed and created again, the creation scripts have been wrapped into a package. You will first load and execute a script that will create the package specification and package body. You will then use the Command Processor to execute the procedures from within that new package.
To load demonstration data:
Load Data. The Script Editor appears.
A summary page appears.
The Run Script page displays with a request to confirm.
The Mange Script Results page displays a message that the script has been submitted for execution.
All the Issue Tracker Application objects have been designed, created and populated with data. Now, you can continue on and complete Chapter 15, "How to Build and Deploy an Issue Tracking Application" to create the User Interface to these objects.
This tutorial describes how to create and deploy an application that tracks the assignment, status, and progress of issues related to a project. This tutorial walks you through all the steps necessary to create a robust issue tracking application. Before following the steps outlined in this chapter you must have completed planning the project, creating the underlying database objects, and loading demonstration data, as described in Chapter 14, "How to Design an Issue Tracking Application".
A completed sample Issue Tracker application and supporting scripts are available on the Oracle Technology Network. Go to the following location and navigate to Packaged Applications and then select Issue Tracker:
http://www.oracle.com/technology/products/database/application_express/index.html
| Note: You must complete Chapter 14, "How to Design an Issue Tracking Application" before building the Issue Tracker application. This tutorial takes approximately two to three hours to complete. It is recommended that you read through the entire document first to become familiar with the material before you attempt specific exercises. |
Topics in this section include:
This section provides an overview of the Issue Tracker application designed and implemented in this tutorial. Before building this application it is helpful to understand:
The Issue Tracker user interface is designed to support tracking and maintaining of issues, projects, and users. The application pages are organized as shown in Figure 15-1, "Issue Tracker User Interface".
After building this application, you will have 15 pages. The Application Builder home page for the Issue Tracker application will look similar to the one in Figure 15-2, "Issue Tracker Pages".
Each page serves a particular tracking function as described in Table 15-1, "Overview of Each Issue Tracker Page".
Table 15-1 Overview of Each Issue Tracker Page
| Name and Number | Parent Breadcrumb Entry | Purpose | Section that describes how to create this page: |
|---|---|---|---|
| 1 - Home | Application Home page that links to top level pages: Projects, Users, Issues, Reports and Dashboard. | | |
| 2 - Projects | Home | Project report page used to display and search projects. Links to Project Details page. | Add Pages to Maintain Projects |
| 3 - Project Details | Projects | Project details form used to view details for a specific project and to add, delete, and edit a project. | Add Pages to Maintain Projects |
| 4 - Users | Home | Users report page used to display and search users. Links to User Information page. | |
| 5 - User Information | Users | User information form used to view information for a specific user and to add, edit and delete a user. | |
| 6 - Issues | Home | Issues report page used to display and search Issues. Links to Issue Details page. | |
| 7 - Issue Details | Issues | Issue Details form used to view information for a specific issue and to add, edit and delete an issue. | |
| 8 - Assign Open Issues | Reports | Displays all unassigned issues and allows you to assign to a person, identify a related project, change status and change priority. | |
| 9 - Issue Summary by Project | Reports | Provides a report of a variety of issue parameters per project. | |
| 10 - Resolved by Month Identified | Reports | Shows a visual depiction number of issues solved each month. | |
| 11 - Target Resolution Dates | Reports | Displays a calendar with entries for each target resolution date. | |
| 12 - Average Days to Resolve | Reports | The average number of days it took each person to resolve their issues is shown as a bar chart. | |
| 14 - Reports | Home | This is a landing page for all the summary reports: Assign Open Issues, Issue Summary by Project, Resolved by Month Identified, Target Resolution Dates, Average Days to Resolve. | |
| 18 - Dashboard | Home | A snapshot of Overdue Issue, Unassigned Issues, Recently Opened Issues, and Open Issues by Project is displayed. | |
| 101 - Login | Application login page. | |
After you create the objects that support your application and load the demonstration data, as described in Chapter 14, "How to Design an Issue Tracking Application", the next step is to create a user interface. In this exercise, you use the Create Application Wizard in Application Builder to create an application and then create the pages that support the data management and data presentation functions described in "Planning and Project Analysis".
Topics in this section include:
The Create Application Wizard is used to create an application containing pages that enable users to view reports on and create data for the selected tables within a schema. Alternatively, you can create an application first and then add pages to it. As the application requirements include customized overview pages, for this exercise you will use the latter approach.
This section includes the following topics:
To create the application:
Issue Tracker. DD-MON-YYYY, or select 12-JAN-2004 from the select list To add an Issue Tracker logo to the application:
Issue Tracker 1.0. To view the application:
This authentication is part of the default security of any newly created application. As shown in Figure 15-3, the home page appears.
Although the page has no content, notice that the Create Application Wizard has created the following items:
Notice that the Create Application Wizard also created a Login page.
Once you have created the basic application structure, the next step is to add content to the Home page.
Now you need to add a horizontal list of images to help the user navigate to the top level pages of the application.
When you complete this section the Home page will look like Figure 15-4.
| Note: The navigation links below each image will not work until you create each of the corresponding top level pages. For example, when you complete the Add Pages to Maintain Projects section, the Projects link will display the Projects page. |
This section covers the following topics:
To create a horizontal list of images to navigate by:
To add Dashboard, Project, Issues, Reports, and Users images to the list:
5. menu/dashboard_bx_128x128.png Dashboard. 10. menu/globe_bx_128x128.png Projects. 2. 20. menu/shapes_bx_128x128.png Issues. 6. 30. menu/folder_bx_128x128.png Reports. 14. 100. menu/addresses_bx_128x128.png Users. 4. Now create a region on the Home page to display the list of images. You need to remove the default Home region and create another of type list to contain the Main Menu list of images.
To create a region containing the list of images:
Home. <p>Use this application to track issues as they arise for projects within your organization.<p>
Now you need to create pages that enable users to view and add project data to tables. To accomplish this, you use the Form on a Table with Report Wizard. This wizard creates a report page and a form page for the IT_PROJECTS table.
Topics in this section include:
| Note: If you are already familiar with this application, skip "Overview of Project Pages" and proceed to "Create a Tab Set for this Application". |
The created report page is the Projects page and the form page is the Project Details page. When you complete this section, your project pages will be similar to the Project page shown in Figure 15-6, "Projects Page", and the Project Details page shown in Figure 15-7, "Project Details Page When Adding a Project" and Figure 15-8, "Project Details Page When Editing a Project".
This page is a report of all projects in the database. Components included on this page are described as follows:
This is a form that allows you to edit project details, and add a new project to the database. When you click the Add Project button or an edit icon on the Projects page this detail page is shown. All fields are empty and the Audit Information is not included when adding a new project. Components included on this page are described as follows:
A default tab set, TS1, was created when the application was created. Next you will change the name of this Tab set to be used when creating each new page.
To rename a Tab Set:
The Issue Tracker tab set is now ready to have tabs added to it as each new page is added by the Create Page Wizard.
To create pages for maintaining the IT_PROJECTS table:
IT_PROJECTS and click Next. 2 Projects. Projects Create Breadcrumb Entry section appears.
The New Tab Label field appears.
Projects and click Next. Note that Project Name is unique and identifies the project. The ID was added to simplify the foreign key and enable cascading updates.
3. The fields on the Projects page need to be edited and the name of the Create button needs to be changed to Add Project.
To edit fields:
PROJECT_ID, select Hidden for Display Text As. No projects found. To modify button:
As shown in Figure 15-9, the newly created report displays the demo data.
Next, you need to customize the Project Details page to make the Project Name field larger and the date fields smaller. You also need to add an Audit Information region that only displays when a project is being edited and add a validation that checks if the target and actual end dates are after the start date.
To make the Project Name field larger and the date fields smaller:
The Edit All icon resembles a small grid with a pencil on top of it.
60. 12. 12. 12. To add an Audit Report region at the bottom of the Project Details page:
Audit Information. P3_PROJECT_ID. The Form on a Table with Report Wizard created not null validations for Name, Start Date, and End Date. You must manually create another validation to ensure that the Actual End Date is the same or later then the Start Date.
To add a validation for the Actual End Date:
50. P3_END_AFTER_START. P3_ACTUAL_END_DATE To view the new Project page and Project Details page, click the Run Page icon in the upper right of the page.
| Note: In Figure 15-12, "Project Details for Email Integration Project", the Audit region is shown because the Project Name field is not empty. The Audit Information region has been expanded. |
Once the initial projects pages are complete, you create pages for maintaining users. To accomplish this, you use the Form on a Table with Report Wizard. This wizard creates a report page and a form page for the IT_PEOPLE table.
Topics in this section include:
| Note: If you are already familiar with this application, skip Overview of User Pages and proceed to "Create Pages for Maintaining Users". |
After completing this section, you will have a Users page and a Users Information page as shown in Figure 15-13, "Users Page" and Figure 15-14, "User Information Page for George Hurst".
You will be able to navigate to the User page by clicking the User link on the Home page. From the User page, you display the User Information page by clicking the Edit icon or the Add User button on the User page.
This page is a report of all users with access to the application. Components included on this page are described as follows:
This is a form that allows you to edit existing user information, and add a new user. When you click the Add user button or an edit icon on the Users page this information page is shown. Components included on this page are described as follows:
To create pages for maintaining the IT_PEOPLE table:
4 Users. Users. Create Breadcrumb Entry section appears.
Users and click Next. 5. User Information. User Information. User Information. PERSON_ID and click Next. To preview your page, click Run Page. As shown in Figure 15-15, notice the newly created report displays the demo data.
To preview the page for adding or editing users, click the Edit icon in the far left column. The User Information page is displayed as shown in Figure 15-16, "User Information Page".
Next, you alter the Users Information by following these steps.
To change Create button to Add User> button:
To reorder columns on the Users page:
To change the query to include a join to the Projects table:
Note that the outer join is necessary because the project assignment is optional.
To view your changes, click the Run Page icon in the upper right of the page. As shown in Figure 15-18, you may need to run the application as a developer to show and reorder some of the columns to look like the figure.
Next, you customize the User Information page by adding lists of values to make it easier for users to select a Role or Assigned Project.
To add a list of values for Projects:
PROJECTS. To add a list of values for Roles:
ROLES. To edit display attributes for P5_PERSON_ROLE:
Role. This specifies that the text associated with each radio group option is the same size as other items on the page.
To edit display attributes for P5_ASSIGNED_PROJECT:
To alter the display of fields and field labels:
P5_PERSON_NAME: Name. 60. P5_PERSON_EMAIL: Email Address. 60. P5_USERNAME: 35. 60. P5_PERSON_ROLE: 7. 50 for Sequence. To add an Audit Report region at the bottom of the User Information:
Audit Report. 15. 500. The Form on a Table with Report Wizard created not null validations for Name, Email, Role and Username. You must manually create another validation to ensure that Leads and Members have an assigned project while the CEO and Managers do not. As a best practice, it is generally best to use built-in validation types because they are faster. However, for this compound type of validation, you will write a PL/SQL validation.
To add validations to ensure the correct people are assigned projects:
60. PROJECT_MAND_FOR_LEADER_AND_MEMBER. Oracle Application Express passes nulls as %null%. It also replaces %null% with a null when it processes data. Therefore, to keep it in the validation, you need to break the string apart so that it is not recognized and replaced.
To view the new Users page and User Information page, click the Run Page icon in the upper right of the page.
Now test the validation process that ensures users with a Lead or Member role have an assigned project.
Next, add a new user to the Issue Tracker Application.
| Note: The validation process will make sure a CEO or Manager does not have a project assigned, and will ensure that a Lead or Member does have a project assigned. To test the validation process, violate one of these conditions and click Create. An error message will appear. |
Now you need to create pages to retrieve issue information from IT_ISSUES.
Topics in this section include:
| Note: If you are already familiar with this application, skip Overview of Issues Pages and proceed to "Create a Report for Issues". |
This application needs multiple views on Issues. You can create these views as single reports or as separate reports. For this exercise, you create a complex report that includes an Issues maintenance form. You then link this maintenance form in multiple places. Ultimately, the Issues report will display Issues by the person who identified the issue, project, assigned person, status, or priority.
Upon completion of this section, the application will have an Issues page, and Issues Details page as shown in Figure 15-23, "Issues Page" and Figure 15-24, "Issue Details".
This page reports issues that have been entered into the system along with general issue information. Components included on this page are described as follows:
This form allows you to edit existing issue information, and add a new issue. When you click the Add Issue button or an edit icon on the Issues page this details page is shown. Components included on this page are described as follows:
To create a report for maintaining IT_ISSUES:
6. Issues. Issue. Create Breadcrumb Entry section appears.
Issues. Issues and click Next. 7. Issue Details. Issue Details. Issue Details. The CREATED_ON, CREATED_BY, MODIFIED_ON, and MODIFIED_BY columns are added to page 7, Issue Details, in subsequent steps when the Audit region is created.
The appearance of this page needs to be modified to look like Figure 15-24, "Issue Details". You need to modify how the columns and fields are displayed, reorganize the page into regions of similar information and add a button to create new issues sequentially.
Next, you need to add lists of values for Status, Priorities, and People. To add a list of values for Status:
STATUS. To add a list of values for Priorities:
PRIORITIES. To add a list of values for People:
PEOPLE. Next, you edit individual items. To edit P7_IDENTIFIED_BY_PERSON_ID:
P7_IDENTIFIED_BY. Identified By. P7_IDENTIFIED_DATE. The Edit Page Item page appears.
To edit P7_IDENTIFIED_DATE:
P7_RELATED_PROJECT_ID. The Edit Page Item page appears.
To edit P7_RELATED_PROJECT_ID:
P7_RELATED_PROJECT. Related Project. P7_ASSIGNED_TO_PERSON_ID. To edit P7_ASSIGNED_TO_PERSON_ID:
P7_ASSIGNED_TO. Assigned To. P7_STATUS. To edit P7_STATUS:
Open in Default value. This selection reflects the fact there are three valid values.
P7_PRIORITY. To edit P7_PRIORITY:
Low in Default value. This selection reflects the fact there are three valid values.
To edit validations:
P7_IDENTIFIED_BY not null. P7_IDENTIFIED_BY. P7_RELATED_PROJECT not null. P7_RELATED_PROJECT. Currently all items are grouped into one large region. Displaying items in logical groups makes data entry easier for users. Therefore, you next create four new regions named Buttons, Progress, Resolution, and Audit Information. You also rename an existing region.
To create new regions to group items:
15. Progress. 20. Resolution. Audit Information. 40. 15. 500. Next, move each item to the appropriate region. Note that you also need to modify some item widths.
To move items to the appropriate regions:
The Page Items summary page appears.
80. 80. 12. 12. 80. 12. 80. 168. 169. 170. 173. 174. 172. 159. 160. 161. 162. 164. 165. 167. To modify how these columns display:
200 2000. 2000 for Maximum Width. 2000 for Maximum Width. Now, add a Stop and Start HTML Table item to each region. This will realign all items in the region to be left justified.
P7_3_0. 171. P7_4_0. 163. P7_1_0. 166. Figure 15-28 Issue Details After Realignment

Because the Audit columns should be viewable but not editable, you need to make them display only. In the following exercise, you create a condition for the Audit Information region. As a result, the Audit Information region displays when a user edits an existing issue, but does not appear when a user creates a new issue.
To create a condition for the Audit Information region.
Because this Issue Details page will be called from several places, when users finish with the display, they should return to the calling page. To accomplish this, you create an item and change the branch on the Issue Details page. Every time the Issue Details page is called, the item must be set with the number of the calling page.
To create a hidden item:
1. The Page Definition for page 7 appears.
Next, edit the Cancel button to return to the page number stored in P7_PREV_PAGE.
To edit the Cancel button:
Note the period at the end.
To edit the branch:
7 P7_PREV_PAGE Next, you add functionality that enables users to add more than one issue at a time. To accomplish this, you first add a new button and then create a new branch.
To add a new button:
CREATE_AGAIN. Create and Create Another. Next, create a branch that keeps the user on the Create page.
Note that this branch also resets P7_PREV_PAGE because the value of that item will be lost when the cache of the page is cleared. The sequence of this new branch will be 0. Setting the sequence to 0 makes the branch fire before the default branch but only when the Create and Create Another button is used.
To create a branch that keeps the user on the create page:
7. 7. To see the changes, click the Run Page icon. The new form appears as shown in Figure 15-30, "Refined Issue Details".
The branch you just created is looking for a value in P7_PREV_PAGE. Since the page was not called from another page, the value has not been set. You need to fix that next.
Next, you refine the Issues report page to support dynamic modification of the query. To accomplish this, you must:
To call Issue Details page from the Add Issue button:
Add Issue>. P7_PREV_PAGE 6. Next, change the query to display the actual values for people and projects instead of the ID and then clean up the report display.
To change the SQL query:
To edit column attributes:
To add a no data found message and to add details for a link column:
P7_PREV_PAGE. 6. Move the Issues tab so it is between the Projects and Users tab.
To change the tab order:
Projects - Enter 15 for Sequence. Users - Enter 30 for Sequence. Issues - Enter 20 for Sequence. To view the new Issues page and Issue Details page, click the Run Page icon in the upper right of the page.
To specify which columns to display:
Next, you view the Issue Details page for one of the issues.
Now it's time to add a Summary Reports page that links to the following individual reports:
Topics in this section include:
| Note: If you are already familiar with this application, skip Overview of Issues Pages and proceed to "Create a Report for Issues". |
When you complete this exercise, you will have a Summary Reports page, that resembles Figure 15-36, "Summary Reports Page", and a separate report page for each individual summary report. Each image on the Summary Reports page links to a separate summary report as shown in Figure 15-37, "Issue Summary By Report and Assign Open Issues" and Figure 15-38, "Target Resolution Dates and Average Days to Resolve".
Figure 15-39 Resolved by Month Identified

Before creating the Summary Reports Page, you need to create an Image List with an Image Entry for each report linked to from the Summary Reports Page.
To create the Image List:
Now, create a list of images.
10. 15. 20. 30. 40. To add the Reports Page that references the Image List:
14 click Next. Reports and click Next. 25 and click Apply Changes. Run Reports page 14 by clicking the run icon at the top of the edit page. As shown in Figure 15-40, the Reports page displays a list of images.
| Note: Because not all the reports have been created at this point in the tutorial, the report links under each image will not work. As each report is created, these links will navigate to the appropriate report. |
Currently, you can assign an issue by editing it on the Issues Details page. Next, you add a new page named Assign Open Issues, that enables users to assign multiple issues at once and modify the Related Project, Status, and Priority.
Create a Tabular Form
To add a new page to support assigning multiple issues:
For this exercise, the purpose of this form is to enable users to assign issues, or update existing records, and not create or delete issues.
8. Assign Open Issues. Assign Issues. Assign Open Issues Apply Changes. 14 for When Cancel Button Pressed Branch to this Page and click Next. Once you have created the initial tabular form, you need to add lists of values to make it easier to select issues. Additionally, you need to restrict the query to display only unassigned issues.
To add lists of values:
The Page Definition for page 8, Assign Open Issues, appears.
To edit report attributes:
Identified By. DD-MON-YYYY. Related Project. Assigned To. The Report Attributes page appears.
The wizard created an unnecessary Cancel button.
To delete the Cancel button:
The tabular form is now complete. To view the new form, click the Run Page icon. The Assign Open Issues form appears as shown in Figure 15-41.
To assign an issue, make a selection from the Assigned To list and click Apply Changes. Notice that once an issue has been assigned, the issue no longer displays.
The Issue Summary report enables users to select a project and to see a summary of issues related to that project. This report includes the following summary information:
To create this report, you code the information in two SQL statements. The first statement gathers information having a singular result and the second statement gathers information having multiple results.
To add an Issue Summary by Project report:
9. Issue Summary by Project. Summary. Now that you have the first query, you need to edit the headings and create the item to control the related project. First, create a region to display above the report to contain the Project parameter.
To create a new region to display above the report:
The Page Definition for page 9, Issue Summary by Project, appears.
Issue Summary Report Parameters. 5. To create the Project item:
P9_PROJECT. 31. -1. To create a Go button to perform the query:
P9_GO. 33. Go. Go. Now, create a Reset button and Reset branch to redisplay the default Issue Summary by Report Page.
To create a Reset button to clear the query:
P9_RESET. 32. Reset. Reset. To create a Reset branch:
To create a new region to display below the report:
Assignments by Status. 20. P9_PROJECT -1 To edit headings and report settings:
Assigned To. Number of Issues. Next, you need to edit the headings and report setting for the report region. You also need to set the report regions to conditionally display when the user has selected a project.
To edit the headings and report settings:
P9_PROJECT -1 To see your newly created report, click the Run Page icon. Note that initially no data displays since no project is selected. Select a project and click Go. Your report should resemble Figure 15-42.
The Resolved by Month Identified report is a line chart. This report first calculates the number of days it took to resolve each closed issue, averaged by the month the issue was identified, and finally displayed by the month.
To add this report page:
10. Resolved by Month Identified. Resolved by Month Identified. #FFFFCC. #FFCC66. 45. Month Identified. Days to Resolve. Note that this query has no link (that is, the l column). It extracts the month from the identified date so that the data can be grouped by month. Lastly, it calculates the average number of days it took for the issues to be closed that were identified in that month.
Next, modify month labels along x-axis to display at a 45 degree angle.
To edit the chart:
The Page Definition for page 10, Resolved by Month Identified, appears.
To view your newly created flash chart, click the Run Page icon. Your flash chart should resemble Figure 15-43.
The Target Resolution Dates report is a calendar that displays issues that have not yet closed along with the assigned person on the day that corresponds to the issue target resolution date.
To create a calendar of target resolution dates:
11. Target Resolution Dates. Target Resolution Dates. Note that:
target_resolution_date is the date on which the issue displays issue_summary is concatenated with the person assigned issue_id does not display, but is used to create a link to enable the user to view and edit the issue To create a new region to display above the calendar:
The Page Definition for page 11, Issue Summary by Project, appears.
Target Resolution Parameters. 5. To enable the user to look up one project or all projects, you need to add an item.
To add an item to support project look up:
P11_PROJECT. 30. To create a Go button to execute the query:
P11_GO. 40. Go. Go. Now, create a Reset button and Reset branch to redisplay the default Target Resolution Dates page.
To create a Reset button to clear the query:
P11_RESET. 30. Reset. Reset. To create a Reset branch:
11. 11. To move the Calendar buttons to the Search region and modify:
Region Template Position #CREATE#. Lastly, you need to modify the Calendar Attributes to add link support for viewing and editing the displayed issues. To accomplish this, you need to call page 7, Issue Details, to clear any data from the page and pass in the current issue ID along with the fact that page 11 was the calling page. Then, you need to add a note that displays when the query excludes Closed issues.
To modify the Calendar Attributes:
To see your newly created calendar, click the Run Page icon. Note that you can click Weekly or Daily to see the corresponding calendar views. You can run the Issues page to find Target Resolution Dates. Then, run this Target Resolution Dates page and use the <Previous, and Next> buttons to navigate to the month of the target resolution date. You'll see the issue appear similar to the issue shown for Sunday January 13,2008 in Figure 15-44.
Note that you can also click the text displayed for an issue to display the Edit Issue page. To return to the calendar, click Cancel.
| Note: Your data will have different dates because the insert scripts for the data are set relative to your system date; they are not hard coded. The dates will be different each time the script is inserted. |
The Average Days to Resolve report is a bar chart that calculates the number of days it takes to resolve each closed issue and averages that number by assigned person.
To add the Average Days to Resolve report:
12. Average Days to Resolve. Average Days to Resolve. Average Days to Resolve. Days. In the above SELECT statement:
NULL was selected. None Assigned if assigned_to is NULL. No issues with status 'Closed'. To view your newly created bar chart, click Run Page. Your report should resemble Figure 15-45.
Now that you have completed all the detail pages, you next need to create the Dashboard, add content to add the Dashboard and tie all the pages together. In this section, you create a Dashboard, as shown in Figure 15-46, "Dashboard", to display the following information:
Topics in this section include:
The Dashboard provides a quick snapshot of important issue tracking statistics. This page is for reporting only; no changes or new entries can be made on this page. Information displayed on the Dashboard includes:
Upon completion of this section, the application will have a Dashboard page similar to the one shown in Figure 15-46, "Dashboard".
To add the Dashboard page follow these steps:
18 and click Next. Dashboard. Dashboard. Dashboard. T_DASHBOARD. Dashboard. 18. Next, add some content to the Dashboard. In this exercise, you add a report to display overdue issues. The query for this report retrieves all unclosed issues with a past target resolution date.
To add a report to display overdue issues:
Overdue Issues. 5. The outer join is necessary because the assignment is optional.
Now that the region has been created, you need to edit the headings and turn the summary into a link to display the issue details.
To edit the column headings:
This enables the query to pass in the link, but not display it.
To edit column attributes for ISSUE_SUMMARY:
<table width="200" style=size:9><tr><td>#ISSUE_SUMMARY#</td></tr></table>
title="Click to edit"
No Overdue Issues.
Run your application by clicking the run page icon. You should see the Dashboard page with the Overdue Issues region added as shown in Figure 15-47.
The next report you add displays unassigned, open issues. This report is very similar to Overdue Issues. Rather than creating it manually, you can copy the Overdue Issues report and modify it.
To create a new report by copying an existing report:
Unassigned Issues. 10 and click Copy Region. To modify the query and edit the report region:
Note that previously defined columns have retained their modified attributes.
Run your application by clicking the run page icon. The Dashboard appears. Scroll down to the bottom of the page. You should see the Unassigned Issues region as shown in Figure 15-48.
Next, you add a report of recently opened issues. The underlying query displays the five most recently opened issues within the past week.
To create a report of recently opened issues by copying an existing report:
Recently Opened Issues. 5. To modify the query and edit the report region:
Run your application and use the Issues Details page to add an Issue to the database. After adding the new issue, click on the Dashboard tab. At the top right side of the page you should see the Recently Opened Issues region, as shown in Figure 15-49, displaying the newly added issue.
Next, add a pie chart displaying Open Issues by Project.
To add a pie chart:
Open Issues by Project. 10. To edit the chart.
550. 325. 25. 50. To view the revised page, click the Run Page icon. In Figure 15-50, "Final Dashboard with All Regions Added", three overdue issues where closed before going to the Dashboard.
Once your application is fully functional you can focus on adding advanced features outlined during the planning and project analysis phase.
Topics in this section include:
The planning and project analysis phase produced two email requirements:
Topics in this section include:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/apex/apex31nf/apex31email.htm
To send mail from within an Oracle Application Express application, you create a PL/SQL process that calls the supplied APEX_MAIL package.
Email is not sent immediately, but is stored in a temporary queue until a DBMS_JOB pushes the queue. The DBMS_JOB utilizes two preferences, SMTP Host Address and SMTP Host Port, to send mail in the queue. By default, these preferences are set to localhost and 25. If Oracle Application Express is not configured for SMTP services, you need to change your Email Environment Settings.
| See Also: "How to Send Email from an Application" in Oracle Database Application Express User's Guide to learn about configuring Email Environment settings. |
The following is a description of the SEND procedure of the APEX_MAIL package.
First, you add a notification to a person when the person has a new assignment. An assignment can be made or changed from two different pages: Issue Details and Assign Open Issues.
On the Issue Details page, you can store the initial values and check them against any changes to see if an assignment has been made or changed. The Assign Open Issues is a tabular form, so there is no way to check the old values against the new values. For that reason, the best way to implement the notification is with a before insert and update trigger on IT_ISSUES. You can create this trigger programmatically using SQL Workshop.
To create a before insert and update trigger on IT_ISSUES:
IT_ISSUES_AIU_EMAIL. p_to and p_from with your own valid 'email address'. You can test this trigger by:
To test your new trigger:
The second email notification notifies the project lead whenever an issue becomes overdue. An issue becomes overdue when the target resolution date has passed, but the issue is not yet closed. There is no human interaction to determine if an issue is overdue, so you cannot check for it on a page or in a trigger.
The best way to check for overdue issues is to write a package that queries the IT_ISSUES table. If it finds any overdue issues, the package initiates an email to the Project Lead. This procedure checks for issues by project so that the project lead can receive just one email with all overdue issues rather than an email for each issue. The package will be called once a day by a dbms_job.
You can use the Create Object function as follows:
To create the package:
SQL Commands appears.
To create the package body:
SQL Commands appears.
To make this work within your environment, uncomment the APEX_MAIL.SEND and replace the p_to and p_from with your own valid email address.
Next, you want to update the demonstration data to include your employees' valid email addresses.
To update demonstration data to include valid email addresses:
Next, you want to create a DBMS_JOB that executes your newly created package at a time interval you specify.
To create the DBMS_JOB:
The following is an example of a DBMS_JOB that executes your newly created package. To make this a valid DBMS_JOB, however, you need to set the interval appropriately and execute it using SQL Commands within the SQL Workshop.
For this DBMS_JOB, replace desired_interval with the appropriate interval. For example, to have this job execute once each day, you would replace desired_interval with the following:
'TRUNC(SYSDATE)+(25/24)'| See Also: Send email from Application Express applications How To on OTN at: |
The planning and project analysis phase produced two security requirements:
Within Oracle Application Express, you can define authorization schemes. Authorization controls user access to specific controls and components, such as validations, processes and branches, based on user privileges. Once defined, you can associate an authorization scheme with any page, region, or item to restrict access. Each authorization scheme is run only when needed and is defined to validate either once for each page view or once for each session.
Topics in this section include:
For additional examples on this topic, please visit the following Oracle by Examples (OBEs):
http://www.oracle.com/technology/obe/hol08/apexintro/apex3.1.1_d/apex3.1.1_d_otn.htm
The first requirement states that only the CEO and Managers may define and maintain projects and people. To address this requirement, you:
To reference the current user, use the session variable:APP_USER. This session variable is compared with the person's email address (which is the same as their workspace or workspace name). Whenever coding this type of security, you should always code in a user that can pass all security. You may find this user very useful for development and testing. If you do not take this approach, you may not be able to access the restricted pages unless you define yourself as the CEO or Manager.
Create the Authorization Scheme
Before applying the authorization scheme created in the following steps, create a user with the user name of HOWTO. The HOWTO user will have authorization to see the edit links on the Projects and Issues pages. Then, create another user, HOWTO2. This user should not be able to see the links.
To create the authorization scheme:
This selection is sufficient in this instance as the assigned role typically does not change within a given session.
Next, you need to associate the authorization scheme with the appropriate objects.
Associate Objects on the Projects Report
To associate the authorization scheme with the Projects report:
2 and click Go. The Page Definition for page 2, Projects, appears.
To associate the authorization scheme with the Create button on the Projects report:
The Edit Page Buttons page appears.
Associate Objects with the Project Details Form
To associate the authorization scheme with the Project Details page:
The Page Definition for page 3, Project Details, appears.
The Page attributes page appears.
Associate Objects with the User Report
To associate the authorization scheme with the Users report.
The Page Definition for page 4, Users, appears.
To associate the authorization scheme with the Add User button on the User report:
The Page Definition for page 5 appears.
The Edit Page Buttons page appears.
Associate Objects with the User Information Form
To associate the authorization scheme with the User Information page:
The Page attributes page appears.
The second requirement states that once an issue has been assigned, only the person assigned (or a project lead) can change data about the issue. This requirement is a little trickier since it changes for every issue.
Currently, there are two pages that enable users to modify an issue: the Issue Details page and the Assign Open Issues page. On the Assign Open Issues page, the only issues that are displayed are those that are unassigned. Because the issues are unassigned, security is not necessary.
Although other users are not allowed to change the data, you do want to enable users to view all the detailed data about an issue so that they can view the progress and resolution. Given this requirement, the best approach is to create an authorization scheme to be evaluated once for each page view.
The authorization scheme will be associated with both the Apply Changes and Delete buttons on the Issue Details page. This way, unauthorized users can view all the details, but if they do change something, they have no way of saving that change.
For added security, you can also associate the authorization scheme with the process that performs the insert, update and delete on IT_ISSUES. This protects your application against someone changing the URL to call the Apply Changes process. To let users know why they are not able to make changes, you can add an HTML region that displays an explanation when the authorization fails. The SQL for this scheme must be specific to the Issues Details page because it needs to reference P7_ISSUE_ID. It also needs to retrieve data from the database because at the time it is evaluated, the necessary data will not be available in the session state. The only item that will be available will be P7_ISSUE_ID because it will be passed by the link.
Create the Authorization Scheme
To create the authorization scheme:
This selection is necessary since each issue may have a different result.
Now you need to associate the authorization scheme with the appropriate objects on the Issue Details page.
Associate Objects with the Create Edit Issues Report
To associate the authorization scheme with buttons and processes:
Create an HTML Region
Lastly, create a new region to display an explanation when the authorization fails
To create a new region:
Not Authorized. 30. Figure 15-52, "New Region Displaying Authorization Failure" displays the Issue Details page being run by a person for whom the Authorization fails. Notice a new region displays at the top of the page and that the only button being displayed is Cancel.
A more elegant solution to this security requirement would be to create a different page for viewing the details of an issue. You would need to have a procedure that would take in the issue_id and current user and pass back a flag for view only or edit. Then you could dynamically build the link for all the reports to call either the View page or the Edit page based upon a call to that procedure. You would still want to protect against someone accessing the edit page without using a link so you would also check permission before firing the insert, update and delete process.
Now that your application is complete, the next step is to deploy it. Typically, developers create applications on one server and deploy it on another. Although this approach is not required, it enables you to resolve bugs without impacting the production instance.
| Note: To deploy an application on another server, you need to install and configure another Oracle Application Express instance. |
Topics in this section include:
The definition for your application lives within the Oracle database. The application definition includes everything that makes up the application, including the templates, but it does not include database object definitions or the underlying data. To move an application to another Oracle Application Express instance, you must export the application definition from your development server and import it into your production server.
Topics in this section include:
To export the application definition from your development server:
On your production instance, you need to create the objects necessary to support the application. Log in to the production instance and follow the directions in "Designing the Database Objects".
| Note: Although the supporting objects do not need to exist for you to import the application definition, be aware you cannot test the code until they exist. |
Log in to the production instance of the Workspace home page:
Once the success message appears, the next step is to install the file.
This option enables other users to run the application and enables you to log in and change the code if necessary. Alternatively, you can select Run Application Only. Be aware that if you select this option you will not be able to access the source code for the application.
When you install an application having the same ID as an existing application in the current workspace, the existing application is deleted and then the new application is installed. If you attempt to install an application having the same ID as an existing application in a different workspace, an error message appears.
If all statements are successful the install commits and becomes permanent. If any errors are encountered, the install is rolled back, resulting in no permanent changes.
If the install is successful, the Post-App Install Utility Options page appears. From here, you can select one of the following:
The next step in deploying your application is to load the data. At a minimum, you would need to populate the project and people tables.
Note there are various mechanisms you could use to accomplish this task, including:
| See Also: "Loading Demonstration Data" and "Importing, Exporting, Loading, and Unloading Data" in Oracle Database Express Edition 2 Day DBA |
When the application login page calls the login API with a user name and password, the Application Express engine calls the credentials verification method specified in the application's current authentication scheme. You have three choices as to how credentials are verified from within the login API:
Your application is currently using the built-in Oracle Application Express authentication method.
| See Also: "Establishing User Identity Through Authentication" in Oracle Database Application Express User's Guide |
| See Also: Security How To documents on OTN: |
In order for your application to be accessible, you need to create users. If you are still using Oracle Application Express authentication, the simplest way to create users it to access the Manage Users page.
To create a new user:
Now that you have deployed your application, loaded data, and created users, you can publish your production URL.
You can determine the URL to your application by positioning the mouse over the Run icon on the Application home page. The URL appears in the status bar at the bottom of the page.
The Run icon gets its value from the Home link attribute on the Edit Security Attributes page. This link is only referenced by this icon and by applications that do not use the Oracle Application Express Login API. Consider the following example:
Where:
apex.oracle.com is the URL of the server pls is the indicator to use the mod_plsql cartridge otn is the data access descriptor (DAD) name f?p= is a prefix used by Oracle Application Express 11563 is the application being called Instead of hard coding this ID as shown here, you could use the substitution string APP_ALIAS.
1 is the page within the application to be displayed 3397731373043366363 is the session number To run this example application, you would use the URL:
When users log in, they receive a unique session number.
As you may recall, you created the Issue Tracker application using the Create Application wizard. This wizard creates a process on the Login page (page 101) that controls authentication. The contents of the process are:
Note that the Page is hard coded into this process. Because of this, the page you pass in to the URL is overwritten and does not need to be included. You can access the application by using the following URL:
As you can see from the example used, the URL has no meaning and can be rather long. The host name can be changed to make it more symbolic. You can also configure Apache to rewrite your URL so that you can publish an abbreviated format and a URL that would be more intuitive to your users. See your Apache documentation for details.
This appendix contains DDLs (data definition language) and scripts necessary to complete a number of tutorials in Oracle Application Express Advanced Tutorials.
Topics in this section include:
The following DDL creates all the required database objects used by the Issue Tracking application. The Issue Tracking application is described in Chapter 14, "How to Design an Issue Tracking Application" and Chapter 15, "How to Build and Deploy an Issue Tracking Application".
The following script populates the Issues table for the Issue Tracking application described in Chapter 14, "How to Design an Issue Tracking Application".
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