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2 Getting Started with MAF Application Development 

This chapter describes how to create a MAF application in OEPE and introduces the files and other artifacts that OEPE generates when you create the application.


This chapter includes the following sections:

	Introduction to the MAF Development Environment


	Using the Oracle MAF Perspective


	Creating a MAF Application


	Defining Application Features for a MAF Application


	Adding Content to an Application Feature


	Adding Application Features to a MAF Application


	Containerizing a MAF Application for Enterprise Distribution


	Containerizing a MAF Application for Enterprise Distribution






2.1 Introduction to the MAF Development Environment

The Oracle Mobile Application Framework (MAF) extension in OEPE provides a number of editors and wizards to facilitate the development, testing, and deployment of MAF applications. Using these wizards, you can create a MAF application, define one or more application features, add content to an application feature, and deploy the MAF application to a test environment or device in a relatively short amount of time.

Figure 2-1 shows the WorkBetter sample application in OEPE's MAF Application Editor where a number of the items that you use to develop MAF applications are identified:

	The MAF Application Editor (invoked from the assembly project), used to specify the MAF application's name, the default navigation menus (navigation bar or springboard) that the application renders, security, and device access options for the application.


	The MAF Features Editor (invoked from the view project), where you define the application features that your MAF application contains.


	By default, OEPE creates a MAF application with two data controls, one in the application project applicationApplication and one in the view project applicationView. These data controls expose operations that you can drag to a MAF AMX page where OEPE displays context menus to complete configuration of the operation when you drop it on the page. For example, dragging the hideNavigationBar() operation to a page prompts OEPE to display a context menu where you configure a control for end users to hide an application's navigation bar.




The WorkBetter sample application is one of a number of sample applications that MAF provides to demonstrate how to create mobile applications using MAF. For more information, see MAF Sample Applications.

OEPE proposes default options in the wizards so that you can create a MAF application with one application feature displaying one MAF AMX page as follows:

	Create a MAF application, as described in Creating a MAF Application.


	Define an application feature for the MAF application and add content, as described in Defining Application Features for a MAF Application.


	Add content to the application feature, as described in Adding Content to an Application Feature.




Figure 2-1 MAF Application Editor
[image: Description of Figure 2-1 follows]



OEPE's MAF Feature Editor and MAF Application Editor are the primary tools you use to interact with a MAF application while you are creating it. These two editors interact with each other, and with the files that comprise the application you are developing, in a way that can affect your choices while editing.

As shown in Figure 2-1, the MAF Application Editor is located in the Project Explorer under the application and MAF node. It edits the maf-application.xml file.

The MAF Feature Editor is located in Explorer under the view project and MAF node. It edits the maf-feature.xml file.



2.1.1 About the MAF Application Editor

The MAF Application Editor enables you to configure the maf-application.xml file to set the basic configuration of the mobile application by designating its display name, a unique application ID (to prevent naming collisions) and also by selecting the application features that will display on the application springboard (the equivalent of a home page on a smartphone). Further, this editor enables you to create the user preferences pages for the mobile application. The editor is described in Creating a MAF Application,.

Figure 2-2 Application Features Displaying in the Mobile Application's Springboard
[image: This image is described in the surrounding text]


You can modify these elements declaratively using the MAF Application Editor, shown in Figure 2-3, or manually using the XML Editor or the Source editor. You can use these approaches interchangeably.

Figure 2-3 The MAF Application Editor for the maf-application.xml File
[image: This image is described in the surrounding text]






2.1.2 About the MAF Feature Editor

The MAF Feature Editor enables you to add features to your application. You create the features with this editor, and specify the characteristics (ID, name, description, vendor information, version, lifecycle event listener, security, and images for navigation and for the springboard) through the editor.







2.2 Using the Oracle MAF Perspective

In Eclipse, a perspective is a collection of views arranged in a specific layout that is suitable for a type of development. MAF has its own perspective which you should use when you are developing MAF applications. It gives you access to menu and toolbar options that we describe elsewhere in this manual.

To change to the Oracle MAF perspective:




	In the IDE, click Window > Open Perspective > Other.Alternatively, click [image: Open Perspective].



	In the Open Perspectives dialog, choose Oracle MAF. Click OK.






2.3 Creating a MAF Application

You create a MAF application using the creation wizards in OEPE.



2.3.1 How to Create a MAF Application

You create a MAF application in OEPE using the application creation wizard.

To create a MAF application:




	In the main menu, choose File > New, and then select MAF Application.
	In the MAF Application wizard, enter application details like name and deployment targets.
	Click Finish.






2.3.2 What Happens When You Create an MAF Application

OEPE creates a MAF application with three projects and two data controls (for application features and device features), as shown in Figure 2-4. It also creates files that you use to configure your MAF application and files that your MAF application needs when you deploy it to the Android and/or iOS platform(s).

For information about the files and artifacts that OEPE generates when you create a MAF application, see MAF Application and Project Files.

Figure 2-4 Generated MAF Application Artifacts
[image: This image is described in the surrounding text]


Note:
If you have the Error Log open when you create a MAF application you will see messages similar to:

org.eclipse.core.runtime.CoreException: Illegal install location
D:\p4\depots\OEPE\tools-eclipse\annex\maf-2.1\install for vmInstall
oracle.eclipse.tools.maf.JVMCDCv201 contributed by
oracle.eclipse.tools.maf.dt.v201: Associated MAF runtime is not installed.

There will be one entry for each release of MAF with OEPE. You can safely ignore them.









2.4 Defining Application Features for a MAF Application

A MAF application must have at least one application feature. The WorkBetter sample application, for example, includes four application features (Dashboard, People, Organizations, and Springboard). Figure 2-5 shows three of these application features displaying in that application's custom springboard.

Figure 2-5 Application Features in the WorkBetter Application's Springboard
[image: This image is described in the surrounding text]




2.4.1 How to Define an Application Feature

You define an application feature for a MAF application using the MAF Application Editor.

To define an application feature for a MAF application:




	In the Project Explorer, expand the view project, applicationView and MAF and double-click MAF Feature Editor.
	In the Mobile Features page, click the Add icon.
	In the New Object dialog, select Feature andComplete entries in the New Object dialog as follows:

	Type of new object: Feature.


	Feature ID: Enter a unique ID for the application feature or accept the value that OEPE generates.






	Click OK.








2.5 Adding Content to an Application Feature

One of the tasks to do after you define an application feature is to add content to the application feature. In the Outline section of the editor, expand the new node for the feature and click the Add icon. Choose the type of new feature and complete the information required:




	MAF AMX Page: Choose this content type if you want the application feature to render MAF AMX pages.


	MAF Task Flow: Choose this content type if you want the application feature to render a collection of activities that make up a task flow. Examples of activities that you can include in a task flow are views (to display MAF AMX pages), method calls (to invoke managed bean methods), and task flow calls (to call other task flows).


	Local HTML: Choose if you want the application feature to render HTML page.


	Remote URL: Choose if you want the application feature to render content from a remote URL.




The general steps to add a content type to an application feature are the same for all content types. That is, you choose the type of content to add to the application feature in the Content tab of the Features page of the maf-features.xml file's overview editor. For the specific steps for each content type, see Defining the Content Type of MAF Application Features.








2.6 Adding Application Features to a MAF Application

Application features are automatically added to the MAF application when you create them using the MAF Feature Editor.



2.6.1 How to Add an Application Feature to a MAF Application 

To work with the features in the application:




	In the Project Explorer, expand the assembly project, application and MAF and double-click MAF Application Editor.
	In the outline, select Registered Features.
	In the Registered Features pane you can see the features associated with the application.


Select a feature to define how it works in the application. For example, you can specify that the feature is available on the navigation bar, or on the springboard.








2.6.2 What You May Need to Know About Feature Reference IDs and Feature IDs

Application feature IDs must be unique, and must match feature reference IDs.

OEPE writes an entry in the maf-application.xml file to reference the application feature that you add to the MAF application.

In the maf-application.xml file, the refId attribute of an <adfmf:featureReference> element identifies the corresponding application feature in the maf-feature.xml file. For this reason, the value of the refId attribute for a <adfmf:featureReference> element in the maf-application.xml file must match the value of the id attribute defined for the <adfmf:feature> element in the maf-feature.xml file.

Use a naming convention consistently to make sure that application feature IDs are unique. Application feature IDs must be unique across a MAF application.

The example below shows the entries for the People application feature in the WorkBetter sample application's maf-application.xml and maf-feature.xml files.

<!-- Feature Reference ID in maf-application.xml File -->
<adfmf:featureReference id="fr2" refId="People"/>
...
<!-- Feature ID in maf-feature.xml File -->
<adfmf:feature id="People" name="People" icon="images/people.png" image="images/people.png">
...







2.7 Creating MAF AMX Pages and MAF Task Flows

As described in Creating MAF AMX Pages the MAF AMX components enable you to build pages that run identically to those authored in a platform-specific language. MAF AMX pages enable you to declaratively create the user interface using a rich set of components. Figure 2-6 illustrates the declarative development of an MAF AMX page, which involves selecting options in the Palette and adding them to the MAF AMX page.

Figure 2-6 Creating an MAF AMX Page
[image: The surrounding text describes this image.]


These pages may be created by the application assembler, who creates the MAF application and embeds application features within it, or they can be constructed by another developer and then incorporated into the MAF application either as an application feature or as a resource to an MAF application.

The project in which you create the MAF AMX page determines if the page is used to deliver the user interface content for a single application feature, or be used as a resource to the entire MAF application. For example, a page created within the application controller project, as shown in Figure 2-7, would be used as an application-wide resource.

Tip:
To make pages easier to maintain, you can break it down in to reusable segments known as page fragments. An MAF AMX page may be comprised one or more page fragments.



MAF enables you to arrange MAF AMX view pages and other activities into an appropriate sequence through the MAF task flow. As described in Creating Task Flows an MAF task flow is visual representation of the flow of the application. It can be comprised of MAF AMX-authored user interface pages (illustrated by such view activities, such as the WorkBetter sample application's default List page and the Detail page in Figure 2-8) and nonvisual activities that can call methods on managed beans. The non-visual elements of a task flow can be used to evaluate an EL expression or call another task flow. As illustrated by Figure 2-8, MAF enables you to declaratively create the task flow by dragging task flow components onto a diagrammer. MAF provides two types of task flows: a bounded task flow, which has a single point of entry, such as the List page in the WorkBetter sample application, and an unbounded task flow, which may have multiple points of entry into the application flow. The WorkBetter sample application sample application is This sample application is available from File > New > MAF Examples.

Figure 2-7 MAF Task Flow
[image: The surrounding text describes this image.]


MAF provides a number of dialogs and wizards to add MAF pages, reusable portions of MAF AMX pages called MAF page fragments, and application features. Figure 2-8 shows the menu options available from the File menu.

Figure 2-8 Options for Creating Resources for Application Features
[image: This image is described in the surrounding text]


Additional options are available from File > New > Other (see Figure 2-9). In the New dialog, expand Oracle then expand Mobile Application Framework

Figure 2-9 Wizards for Creating Resources for Application Features
[image: This image is described in the surrounding text]




2.7.1 How to Create an MAF AMX Page

You can use the MAF Page dialog to create AMX pages used for the user interface for an application feature, or as an application-level resource (such as a login page) that can be shared by the application features that comprise the MAF application. For more information on application feature content, see Defining the Application Feature Content as Remote URL or Local HTML.

To create an MAF AMX page as Content for an Application Feature:

	Choose File > New and then MAF Page.


	Complete the New MAF Page dialog, shown in Figure 2-10, by choosing the parent folder, for example ViewContent and entering a name in the File Name field.

Figure 2-10 Creating an MAF AMX Page in an Application Controller Project
[image: This image is described in the surrounding text]



	Select (or deselect) the Page Facets that are used to create a primary and secondary header and footer. Click OK.

See How to Use a Panel Page Component.


	Click Finish. For more information using the AMX components, see Creating MAF AMX Pages. See also Defining the Application Feature Content as Remote URL or Local HTML.




To create an MAF AMX page as a Resource to an MAF application:




	Choose File > New and then MAF Page.
	Complete the Create MAF AMX Page dialog, shown in Figure 2-10, by entering a name in the File Name field. In the Directory field, enter the file location, which must be within the public_html folder of the application controller project. Click OK.
	Build the MAF AMX page. See Creating MAF AMX Pages.






2.7.2 How to Create MAF Task Flows

You can deliver the content for an application feature as an MAF task flow.

To create an MAF Task Flow as content for an application feature:




	Choose File > New > Other.
	In the New dialog, expand Oracle then expand Mobile Application Framework. Select MAF Task Flow and click Next.
	Complete the New MAF Task Flow dialog, shown in Figure 2-11, by entering a name in File Name. Click OK.Figure 2-11 Creating an MAF Task Flow in a View Controller Project
[image: This image is described in the surrounding text]




	Click Finish to build the task flow. See also Figure 12-2.






2.7.3 What Happens When You Create MAF AMX Pages and Task Flows

OEPE places the MAF AMX pages and task flows in the ViewContent node of the view project, as shown by employeeList.amx and emp-task-flow-definition.xml in Figure 2-12. These artifacts are referenced in the maf-feature.xml file.

The task flows are also listed under the view project MAF node.

Other resources, such as customized application splash screen (or launch) images and navigation bar images, are also housed in the ViewContent node.

To manage the unbound task flows, OEPE generates the adfc-mobile-config.xml file. Using this file, you can declaratively create or update a task flow by adding the various task flow components, such as a view (a user interface page), the control rules that define the transitions between various activities, and the managed beans to manage the rendering logic of the task flow.

Figure 2-12 MAF AMX Pages and Task Flows within the View Project
[image: This image is described in the surrounding text]


OEPE places the MAF AMX page and task flow as application resources to the mobile application in the ViewContent node of the application controller project. As illustrated in Figure 2-12, the file for the MAF AMX page is called application_resource.amx and the task flow file is called ApplicationController-task-flow.xml (the default name).







2.8 Containerizing a MAF Application for Enterprise Distribution

At the time of deployment, you can choose to wrap the MAF application with the OMSS (Oracle Mobile Security Suite) to take advantage of its enterprise mobile application management capabilities. OMSS allows secure access to corporate apps and data from mobile devices while preserving a rich user experience. Its Mobile Security Container creates the enterprise Workspace on any iOS or Android device, corporate-owned or personal. Employees get seamless access to corporate data and apps with enterprise-grade security and single sign-on authentication.

With the Mobile Security App Containerization Tool, you can add a standardized security layer to native mobile apps. The containerization process is simple and injects the following security services into your app.

	Secure data transport: An encrypted AppTunnel through Mobile Security Access Server to application back-end resources behind an enterprise firewall.


	Authentication: Managed by the Secure Workspace app and provides single sign-on across apps in the secure workspace.


	Secure data storage: Encrypted storage of app data, including files, database, app cache and user preferences.


	Data leakage controls: The ability to restrict file sharing and copy paste to only other trusted apps. This enables you to control the sharing of data, including e-mail, messaging, printing and saving.


	Dynamic policy engine: More than 50 detailed app controls, including authentication frequency, geo and time fencing as well as remote lock and wipe.




The OMSS single sign-on authentication and user identity propagation to MAF app services is supported only for applications configured to use the Web SSO authentication server type for login connections. Applications using HTTP Basic or OAuth authentication will be required to log in to the MAF app after the Container authentication is successful. For details about these authentication types and the role they play in OMSS, see What You May Need to Know About Login Connections and Containerized MAF Applications.

The containerization process is simple and does not change the way you develop the MAF application. In fact, you should not change application code specifically with containerization in mind. You develop the MAF application the same way whether or not you intend to deploy with OMSS containerization enabled.

When you deploy the application with OMSS containerization enabled, OEPE runs the Mobile Security App Containerization Tool provided by OMSS to containerize the MAF application.

After deployment, the MAF app developer works with the OMSS system administrator to get the app added to OMSS Mobile App Catalog and to configure appropriate policies. For details, see the SeeManaging Mobile Apps in Administering Oracle Mobile Security Suite.

When the user launches the containerized MAF application, the Secure Workspace app redirects to the Mobile Security Container, which performs SSO authentication before handing the session back to the MAF application. The containerized MAF application does not require VPN to connect to internal websites or services. Instead a secure AppTunnel is established between the application and Mobile Security Access Server (MSAS), which provides secure transport for accessing internal sites and services that have been registered for access by mobile device users.

For more information about how OMSS containerization affects MAF applications, see these sections:

	For the OEPE procedure to containerize the MAF application for OMSS, see Deploying with Oracle Mobile Security Suite.


	For details about accessing secure web services behind the corporate firewall by the containerized MAF application, see What You May Need to Know About Accessing Web Services and Containerized MAF Applications.


	For details about the authentication process of containerized MAF applications, see Overview of the Authentication Process for Containerized MAF Applications.




In the OMSS documentation library, refer to the following list of resources for details about OMSS administration tasks related to mobile devices and workspace containers.

	For background information about OMSS, see the "Understanding Oracle Mobile Security Suite" chapter in Administering Oracle Mobile Security Suite.


	For details about how system administrators use the OMSS Mobile Security Manager console to enroll the MAF application user's mobile device and workspace, see the "Enrolling Devices and Workspaces" chapter in Administering Oracle Mobile Security Suite.


	For details about how system administrators use the OMSS Mobile App Catalog to manage the MAF application provisioned to devices and workspaces, see the "Managing Mobile Apps" chapter in Administering Oracle Mobile Security Suite.


	For details about how system administrators use the OMSS Mobile Security Manager console to manage access to a corporate file shared by MAF application capabilities, see the "Managing Mobile Security Policies" chapter in Administering Oracle Mobile Security Suite.




In the OMSS documentation library, refer to the following list of resources for details about MSAS administration tasks related to securing resources and authentication.

	For background information about MSAS, see the "Getting Started with Mobile Security Access Server" chapter in Administering Oracle Mobile Security Access Server.


	For details about how system administrators create a proxy application to define forward proxy URLs for protected resources accessed by MAF applications, see the "Managing Mobile Security Access Server Applications" chapter in Administering Oracle Mobile Security Access Server.


	For details about how system administrators attach predefined security policies to forward proxy URLs and secure access by the MAF application to protected web services, see the "Securing Mobile Security Access Server Resources" chapter in Administering Oracle Mobile Security Access Server.


	For details about how system administrators configure a MSAS authentication endpoint to handle authentication on the MAF application user's mobile device by the Secure Workspace app, see the "Configuring a Mobile Security Access Server Instance" chapter in Administering Oracle Mobile Security Access Server.










3 Configuring the Content of a MAF Application

This chapter describes using the MAF Application Editor and MAF Features Editor to define the display behavior of the mobile application's springboard and navigation bar and how to designate content by embedding application features. 


This chapter includes the following sections:

	Introduction to Configuring MAF Application Display Information


	Setting Display Properties for a MAF Application


	Changing the Launch Screen for Your MAF Application on iOS


	Setting Display Properties for an Application Feature






3.1 Introduction to Configuring MAF Application Display Information

You can configure the display information that appears to the end users of your MAF application by setting values in the MAF Application Editor, which provides a declarative interface for editing the maf-application.xml file.

Examples of the type of information you enter for the application include the display name, a description of your application, and the application's version number. You can enter similar information for individual application features that you include in your MAF application or distribute for use in other MAF applications. Additionally, you can specify icons that an application feature displays when it renders in a MAF application's navigation bar or springboard.





3.2 Setting Display Properties for a MAF Application

In MAF Application Editor, you can set the display name and application ID of your MAF application.

Figure 3-1 shows the MAF Application Editor.




Figure 3-1 Selecting MAF Application Editor in the Project Explorer
[image: Description of Figure 3-1 follows]






To set the basic information for a mobile application:




	Open the MAF Application Editor by double-clicking MAF Application Editor (located in the MAF node of the assembly project in the Project Explorer pane).
	In the Outline, choose the Application page by selecting the application's name.Figure 3-2 shows the portion of the application page where you define the basic information.

Figure 3-2 Setting the Basic Information for the Mobile Application
[image: Description of Figure 3-2 follows]





	Enter a display name for the application in the Name field. This attribute can be localized. See Introduction to MAF Application Localization.Note:
MAF uses the value entered in this field as the name for the iOS archive (.ipa or .app) file that it creates when you deploy the application to an iOS-powered device or simulator. See How to Create an iOS Deployment Configuration. 





	Accept the default, or enter a unique ID in the Id field.To avoid naming collisions, Android and iOS use reverse package names, such as com.company.application. OEPE prefixes com.company as a reverse package to the application name, but you can overwrite this value with another as long as it is unique and adheres to the ID guidelines for both iOS- and Android-powered devices. For iOS application, see the "Creating and Configuring App IDs" section in iOS Team Administration Guide (available from the iOS Developer Library at http://developer.apple.com/library/ios). For Android, refer to the document entitled "The AndroidManifest.xml File," which is available from the Android Developers website (http://developer.android.com/guide/topics/manifest/manifest-intro.html). You can overwrite this ID in the deployment profiles described in How to Create an Android Deployment Configuration and How to Create an iOS Deployment Configuration.

Note:
To ensure that an application deploys successfully to an Android-powered device or emulator, the ID must begin with a letter, not with a number or a period. For example, an ID comprised of a wholly numeric value, such as 925090 (com.company.925090) will prevent the application from deploying. An ID that begins with letters, such as hello925090 (com.company.hello925090) will enable the deployment to succeed.





	Enter a short, but detailed summary of the application that describes the application's purpose in the Description field.
	Enter the version in the Version field.
	Enter the name of the vendor who originated this application in the Vendor field.
	In the Lifecycle Event Listener field, enter a class with code that executes in response to lifecycle events in your MAF application. A newly-created MAF application specifies application.LifeCycleListenerImpl by default.See Using Lifecycle Listeners in MAF Applications.









3.3 Changing the Launch Screen for Your MAF Application on iOS

MAF provides a HTML page to display the launch screen that appears to end users when your MAF application starts up on an iOS device.

This HTML page is designed to render responsively on the iOS device where the MAF application runs. That is, the page uses the available screen and displays the copyright information and logo in a size appropriate to the device.

You can create a custom HTML page where you define an alternative launch screen. You do this from the Launch Screen section of the Navigation tab of the MAF Application Editor. The HTML page you create is saved in the application project/ViewContent directory of your MAF application. The following XML entries appear in the maf-application.xml file's source if you create a HTML page to use as a launch screen:

...
  <adfmf:configuration>
    <adfmf:launchScreen url="custom-launch-screen.html"/>
  </adfmf:configuration>
...


The URL attribute defines the path, relative to the  application project/ViewContent directory, that the application uses to find the HTML page you create as the launch screen.

View the HTML page that MAF renders as the default launch screen for iOS devices for ideas on how to create a custom HTML page to render as the launch screen. The default launch screen (maf-launch-screen.html) can be found in the following sub-directory of the deployment profile that you use to first deploy the MAF application:

.../FARs/OracleStandardADFmfUiComponents/public_html/








3.4 Setting Display Properties for an Application Feature

Each MAF application must have at least one application feature. Application features can be developed independently of each other (and also from the MAF application itself).

The MAF Features Editor enables you to define the child elements of <adfmf:features> in the maf-feature.xml file to differentiate the application features by assigning each application feature a name, an ID, and setting how their content can be implemented. Using the overview editor for application features, you can also control the runtime display of the application feature within MAF application and designate when an application feature requires user authentication.

Figure 3-3 shows the MAF Features Editor for the WorkBetter sample application. Use this tab to specify information such as the name of the application feature and the icons that display in the springboard and navigation bar.

Figure 3-3 Application Features in MAF Features Editor
[image: Description of Figure 3-3 follows]



Before you begin:

If an application feature uses custom images for the navigation bar and springboard rather than the default ones provided by MAF, you must create these images to the specifications described by the Android Developers website (http://developer.android.com/design/style/iconography.html) and in the "Custom Icon and Image Creation Guidelines" chapter in iOS Human Interface Guidelines, which is available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/). 

You place these images in the view controller project's public_html directory. See also Selecting External Resources for Use in Application Features.

In addition, you must open the MAF Feature Editor and select the General tab.

To set the basic information for the application feature:




	With Features selected in the Outline, click the Add icon.
	Enter a display name for the application feature in the Name field.
	Enter a unique identifier for the application feature in the ID field
	(Optional) Enter a brief description of the application's purpose in the Description field. 
	(Optional) Enter the originator of the application feature in the Vendor field. 
	(Optional) Enter the version number of the application feature in the Version field. 
	(Optional) Enter the fully qualified class name (including the package, such as oracle.adfmf.feature) using the Class and Package Browser in the Lifecycle Event Listener field to enable runtime calls for start, stop, hibernate, and return to hibernate events. See Using Lifecycle Listeners in MAF Applications.
	(Optional) In the Navigation Bar Icon and Springboard Image fields, browse to, and select, images from the project to use as the icon in the navigation bar and also an image used for the display icon in the springboard.








4 Configuring MAF Application Features

This chapter introduces application features, describes how you add one to your MAF application, and discusses how you configure an application feature to render as a sliding window.


This chapter includes the following sections: 

	Introduction to MAF Application Features


	Configuring Application Navigation


	What Happens When You Configure the Navigation Options


	What Happens When You Set the Animation for the Springboard


	What You May Need to Know About Custom Springboard Application Features with HTML Content


	What You May Need to Know About Custom Springboard Application Features with MAF AMX Content


	What You May Need to Know About the Runtime Springboard Behavior


	Navigating a MAF Application Using Android's Back Button


	Creating a Sliding Window in Your MAF Application


	Using Custom URL Schemes in MAF Applications






4.1 Introduction to MAF Application Features

You can configure the MAF application to control the display behavior of the springboard and the navigation bar.

To configure the springboard and the navigation bar:

	Hide or show the springboard and navigation bar to enable the optimal usage of the mobile device's interface. These options override the default display behavior for the navigation bar, which is shown by default unless otherwise specified by the application feature.


	Enable the springboard to slide from the right. By default, the springboard does not occupy the entire display, but instead slides from the left, pushing the active content (which includes the navigation bar's Home button and application features) to the right.








4.2 Configuring Application Navigation

You can configure the Application navigation to show or hide the navigation bar.

The Navigation options of the Applications page, shown in Figure 4-1, enable you to hide or show the navigation bar, select the type of springboard used by the application, and define how the springboard reacts when users page through applications.

Figure 4-1 The Navigation Options of the Application Page
[image: Description of Figure 4-1 follows]





4.2.1 How to Set the Display Behavior for the Navigation Bar

The default behavior for a MAF application is to show the navigation bar on application launch. You can change this default behavior in the MAF Application editor.

To set the display behavior for the navigation bar:




	Select Show Navigation Bar to enable the MAF application to display its navigation bar (instead of the springboard), by default, as shown in Figure 4-2Figure 4-2 The Navigation Bar, Shown By Default
[image: Description of Figure 4-2 follows]



If you clear this option, then you hide the navigation bar when the application starts, presenting the user with the springboard as the only means of navigation. Because the navigation bar serves the same purpose as the springboard, hiding it can, in some cases, remove redundant functionality.



	Select Show Toggle Button to hide the navigation bar when the content of a selected application feature is visible. Figure 4-3 illustrates this option, showing how the navigation bar illustrated in Figure 4-2 becomes hidden by the application feature content.Figure 4-3 Hiding the Navigation Bar
[image: Description of Figure 4-3 follows]



This option is selected by default; the navigation bar is shown by default if the show or hide state is not specified by the application feature.









4.2.2 How to Set the Display Behavior for the Springboard

By default, a MAF application does not show a springboard on application launch. You can change this default behavior in the MAF Application editor.

To set the display behavior for the springboard:




	In the MAF Application editor, select Navigation and in the Navigation tab, select Show Springboard.
	 to display the default springboard provided by MAF. The default springboard is implemented as a MAF AMX page.
	Select Show on application launch to enable the MAF application to display the springboard to the end user after the MAF application has been launched.
	To enable the display of the springboard button, select Show toggle button. Figure 4-4 shows this button within the context of an application feature.Figure 4-4 The Springboard Toggle Button
[image: Description of Figure 4-4 follows]











4.2.3 How to Set the Slideout Behavior for the Springboard

If you configure your MAF application to use a springboard, you can set the slideout behavior of the springboard in the MAF Application Editor.

To set the slideout behavior for the springboard:




	For the animation choose Slide Right. The springboard occupies an area determined by the number of pixels (or the percent) entered for the Width option. If you select <none> for the animation, then the springboard cannot slide from the right (that is, MAF does not provide the animation to enable this action). The springboard takes the entire display area.
	Set the width (in pixels). The default width of a springboard on an iOS-powered device is 320 pixels. On Android-powered devices, the springboard occupies the entire screen by default, thereby taking up all of the available width.Note:
If the springboard does not occupy the entire area of the display, then an active application feature occupies the remainder of the display. See What Happens When You Set the Animation for the Springboard.











4.2.4 How to Set the Display Order for Application Features

You set the display order for application features in the Feature References page of the maf-application.xml overview editor.

To set the display order for application features:




	In the MAF Application Editor, select Registered Features.
	Use the up- and down-arrows shown to arrange the display order of the registered features. The top-most application feature is the default application feature. Depending on the security configuration for this application, MAF can enable users to login anonymously to view unsecured content, or it can prompt users to provide their authentication credentials.Tip:
The top-most ID in the Feature References table is the first application feature to display within the MAF application. See, for example, the Dashboard application feature in the WorkBetter sample application.





	Set the springboard and navigation bar display behavior for the application feature using Show on navigation bar and Show on springboard. Figure 4-5 shows selecting these options to prevent an application feature from displaying in the navigation bar.Figure 4-5 Changing the Navigation Options
[image: Description of Figure 4-5 follows]







The springboard and the navigation bar display by default. If both the navigation bar and springboard options are not selected, then the application feature only displays if it is in the first position.

Note:
Because springboard applications do not display on the navigation bar or within the springboard of a MAF application, Show on navigation bar and Show on springboard must both be deselected for feature references used as custom springboard application features.












4.3 What Happens When You Configure the Navigation Options

Setting the springboard and navigation bar options updates or adds elements to the adfmf:application.xml file's <adfmf:navigation> element.

For example, selecting None results in the code updated with <springboard enabled="false"> as illustrated in the following example.

<adfmf:application>
  ...
  <adfmf:navigation>
     <adfmf:navigationBar enabled="true"/>
     <adfmf:springboard enabled="false"/>
  </adfmf:navigation>
</adfmf:application>


Tip:
By default, the navigation bar is enabled, but the springboard is not. If you update the XML manually, you can enable the springboard as follows:

<adfmf:application>
  ...
<adfmf:navigation>
    <adfmf:springboard enabled="true"/>
  </adfmf:navigation>
  ...
</adfmf:application>



The first example below illustrates how the enabled attribute is set to true when you select the options.

Tip:
Because the springboard fills the entire screen of the device, the navigation bar and the springboard do not appear simultaneously.



If you select Custom and then select the application feature used as the springboard, the editor populates the <adfmf:navigation> element as illustrated in the second example. The id attribute refers to an application feature defined in the maf-feature.xml file that is used as a custom springboard.

<adfmf:application>
  ...
  <adfmf:navigation>
     <adfmf:navigationBar enabled="true"/>
     <adfmf:springboard enabled="true"/>
  </adfmf:navigation>
</adfmf:application>


<adfmf:navigation>
    <adfmf:springboard enabled="true">
      <adfmf:springboardFeatureReference id="springboard"/>
    </adfmf:springboard>
  </adfmf:navigation>






4.4 What Happens When You Set the Animation for the Springboard

When you set the animation for the springboard, it slides out and occupies a specified area of the display (213 pixels).

The example at the end of this section shows the navigation block of the maf-application.xml file, where the springboard is set to slide out and occupy a specified area of the display (213 pixels).

The following line disables the animation:

<adfmf:springboard enabled="true" animation="none"/>


The following line sets the springboard to occupy 100 pixels from the left of the display area and also enables the active application feature to occupy the remaining portion of the display:

<adfmf:springboard enabled="true" animation="slideright" width="100px"/>


In addition to the animation, the example below demonstrates the following:

	The use of the showSpringboardAtStartup attribute, which defines whether the springboard displays when the application starts. (By default, the springboard is displayed.)


	The use of the navigationBar's displayHideShowNavigationBarControl attribute.




To prevent the springboard from displaying, set the enabled attribute to false.

<adfmf:navigation>
   <adfmf:navigationBar enabled="true"
                        displayHideShowNavigationBarControl="true"/>
   <!-- default interpretation of width is pixels -->
   <adfmf:springboard enabled="true"
                      animation="slideright"
                      width="213"
                      showSpringbaordAtStartup="true"/>
</adfmf:navigation>





4.5 What You May Need to Know About Custom Springboard Application Features with HTML Content

The default HTML springboard page provided by MAF can also be included in a customized login page.

The default HTML springboard page provided by MAF uses the following technologies:

	CSS—Defines the colors and layout.


	JavaScript—The <script> tag embedded within the springboard page contains references to the methods described in Local HTML and Application Container APIs that call the Apache Cordova APIs. In addition, the HTML page uses JavaScript to respond to the callbacks and to detect page swipes. When swipe events are detected, JavaScript enables the dynamic modification of the style sheets to animate the page motions.

A springboard authored in HTML (or any custom HTML page) can leverage the Apache Cordova APIs by including a <script> tag that references the base.js library. You can determine the location of this library (or other JavaScript libraries) by first deploying a MAF application and then locating the www/js directory within platform-specific artifacts in the deploy directory. For an Android application, the www/js directory is located within the Android application package (.apk) file at:

application workspace directory/deploy/deployment profile name/deployment profile name.apk/assets/www/js

For iOS, this library is located at:

application workspace directory/deploy/deployment profile name/temporary_xcode_project/www/js

See Using MAF APIs to Create a Custom HTML Springboard Application Feature.


	WebKit—Provides smooth animation of the icons during transitions between layouts as well as between different springboard pages. For information on the WebKit rendering engine, see http://www.webkit.org/.




Springboards written in HTML are application features declared in the maf-feature.xml file and referenced in the maf-application.xml file.





4.6 What You May Need to Know About Custom Springboard Application Features with MAF AMX Content

Like their HTML counterparts, springboards written using MAF AMX are application features that are referenced by the MAF application.

Because a springboard is typically written as a single MAF AMX page rather than as a task flow, it uses the gotoFeature method to launch the embedded application features.

Note:
A custom springboard page (authored in either HTML or MAF AMX) must reside within a view project which also contains the maf-feature.xml file.



The default springboard (adfmf.default.springboard.jar, located in the view project in \ViewContent\Springboard) is a MAF AMX page that is bundled in a Feature Archive (FAR) JAR file and deployed with other FARs that are included in the MAF application. This JAR file includes all of the artifacts associated with a springboard, such as the DataBindings.cpx and PageDef.xml files. This file is only available after you select Default as the springboard option in the MAF Application Editor. Selecting this option also adds this FAR to the application classpath. See Deploying Feature Archive Files (FARs). 

<?xml version="1.0" encoding="UTF-8" ?>
<amx:view xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:amx="http://xmlns.oracle.com/adf/mf/amx"
          xmlns:dvtm="http://xmlns.oracle.com/adf/mf/amx/dvt">
   <amx:panelPage id="pp1">
      <amx:facet name="header">
         <amx:outputText value="#{bindings.name.inputValue}" id="ot3"/>
      </amx:facet>
      <amx:listView var="row"  
                    value="#{bindings.features.collectionModel}"
                    fetchSize="#{bindings.features.rangeSize}"
                    id="lv1"
                    styleClass="amx-springboard">
         <amx:listItem showLinkIcon="false"  
                       id="li1"
                       actionListener="#{bindings.gotoFeature.execute}">
            <amx:tableLayout id="tl1"
                             width="100%">
               <amx:rowLayout id="rl1">
                  <amx:cellFormat id="cf11"  
                                  width="46px"
                                  halign="center">
                      <amx:image source="#{row.image}"  
                                 id="i1"
                                 inlineStyle="width:36px;height:36px"/>
                  </amx:cellFormat>
                  <amx:cellFormat id="cf12"  
                                  width="100%"
                                  height="43px">
                     <amx:outputText value="#{row.name}" 
                                     id="ot2"/>
                  </amx:cellFormat>
               </amx:rowLayout>
            </amx:tableLayout>
               <amx:setPropertyListener from="#{row.id}" 
                                        to="#{pageFlowScope.FeatureId}"/>
         </amx:listItem>
      </amx:listView>
   </amx:panelPage>
</amx:view>


As shown in Figure 4-6, a MAF AMX file defines the springboard using a List View whose List Items are the MAF application's embedded application features. These application features, once deployed, are displayed by their names and associated icons. The gotoFeature method of the AdfmfContainerUtilities API provides the page's navigation functions. For a description of using this method to display a specific application feature, see gotoFeature. See also How to Use List View and List Item Components.

Figure 4-6 The Default Springboard
[image: Description of Figure 4-6 follows]



MAF provides the basic tools to create a custom springboard (or augment the default one) in the ApplicationFeatures data control. This data control, illustrated in Figure 4-7, enables you to declaratively build a springboard page using its data collections of attributes that describe both the MAF application and its application features. For an example of a custom springboard page, see the APIDemo sample application. For information on this application (and other samples that ship with MAF), see MAF Sample Applications.

Figure 4-7 ApplicationFeatures Data Control
[image: Description of Figure 4-7 follows]



The ApplicationFeatures data control exposes methods that the AdfmfContainerUtilities class from the following package provides to implement navigation in a MAF application:

oracle.adfmf.framework.api


Table 4-1 describes some of the methods that you can drag from the ApplicationFeatures data control and drop on a MAF AMX page to navigate in your MAF application.

For information about using data controls, see Using Bindings and Creating Data Controls in MAF AMX. For information about the AdfmfContainerUtilities class, see Java API Reference for Oracle Mobile Application Framework.


Table 4-1 Application Feature Methods

	Method	Description
	gotoDefaultFeature

	Navigates to default application feature.


	gotoFeature

	Navigates to a specific application as designated by the parameter that is passed to this method.


	gotoPreferences

	Navigates to the preferences page.


	gotoSpringboard

	Navigates to the springboard.


	hideNavigationbar

	Hides the navigation bar.


	showNavigationbar

	Displays the navigation bar (if it is hidden).


	resetFeature

	Resets the application feature that is designated by the parameter passed to this method.


	hideSpringboard

	Hides the springboard.


	showSpringboard

	Shows the springboard.


	toggleSpringboard

	Toggles the display of the springboard.












4.7 What You May Need to Know About the Runtime Springboard Behavior

When the MAF application hibernates, MAF hides the springboard.

If you chose the Show on application launch option and defined the slideout width to full size of the screen, then MAF loads the default application feature in the background at startup. 





4.8 Navigating a MAF Application Using Android's Back Button

End users can navigate backwards on MAF applications using the Android system's Back button.

Figure 4-8 shows the Android system's Back button that appears on the Android navigation bar or on the Android device itself. Figure 4-8 shows the Android 4.x and Android 5.x versions of the navigation bar where this button appears.

Figure 4-8 Android's Back Button
[image: Description of Figure 4-8 follows]



Figure 4-9 shows a navigation flow on a MAF application where an end user has navigated between three application features (Customer, Sales, and Billing) to the Billing Page 3 page of the Billing application feature.

Figure 4-9 Navigation Flow Between Application Features and Pages in a MAF Application
[image: Description of Figure 4-9 follows]



The default MAF application behavior in response to an end user tapping Android's system Back button on:

	Billing Page 3 is to navigate to Billing Page 2


	Billing Page 2 is to navigate to Billing Page 1


	Billing Page 1 is to hibernate the MAF application




An end user may choose to tap Android's system Back button instead of a MAF AMX button that you expose on the UI with a value of __back for the action attribute. The behavior is the same in both scenarios. Assume, for example, that all 3 pages in the Billing application feature expose a button component with an action attribute set to __back. The backward navigation flow in this scenario is from Page 3 to Page 2, Page 2 to Page 1, and for the MAF application to hibernate if the end user taps the command button on Page 1.

You can override the default MAF application behavior in response to an end user tapping the Android system Back button so that the MAF application navigates elsewhere or executes some logic prior to navigating backwards. MAF provides JavaScript APIs and the MAF AMX System Action Behavior (systemActionBehavior) component that you can use to override the default MAF application behavior. The systemActionBehavior component can only be used where your application feature's content is MAF AMX pages. JavaScript can be used to override the default behavior on application features that use MAF AMX pages, local HTML or remote URLs. You can use the registerSystemActionOverride JavaScript method to register a handler to be invoked when an end user taps the Android Back button. Use the unregisterSystemActionOverride JavaScript method to remove a handler from being invoked. Both methods are in the adf.mf.api namespace. For information, see JSDoc Reference for Oracle Mobile Application Framework.

For information about using the systemActionBehavior component, see How to Configure Behavior of the Android System Back Button.

The default MAF application behavior in response to an end user tapping Android's system Back button in a MAF application created using a release prior to MAF 2.2.0 was to navigate back between application features. This meant that, for example in Figure 4-8, an end user navigates from the Billing application feature to Sales application feature and finally Customer application feature before hibernating the MAF application. You can implement this legacy behavior in MAF applications created using this release of MAF by configuring a parameter in the maf-config.xml file, as described in the Retaining Legacy Behavior When Navigating a MAF Application Using Android's Back Button section of the Installing Oracle Enterprise Pack. Implementing this legacy behavior causes the MAF application to ignore any usage of the systemActionBehavior component and the registerSystemActionOverride JavaScript method discussed here.



4.8.1 How to Configure Behavior of the Android System Back Button

The System Action Behavior (systemActionBehavior) operation allows you to override the default behavior of the Android-powered device Back button to perform processing of custom logic before the navigation proceeds to the previous page of the MAF AMX application feature as defined by the task flow.

In OEPE, the System Action Behavior is located under MAF AMX in the Palette window, as Figure 4-10 shows.

Figure 4-10 System Action Behavior in the Palette
[image: Description of Figure 4-10 follows]



The following example demonstrates the systemActionBehavior element defined in a MAF AMX file. This element can only be a child of the view element.

<amx:view xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:amx="http://xmlns.oracle.com/adf/mf/amx"
          xmlns:dvtm="http://xmlns.oracle.com/adf/mf/amx/dvt">
   <amx:systemActionBehavior id="sab1"
                             type="back"
                             actionListener="#{MyBean.onBackButton}"
                             action="#{MyBean.getNavAction}"/>
   ...
</amx:view>


In the preceding example, the actionListener and action attributes of the systemActionBehavior invoke Java bean methods shown in the following example. The onBackButton method performs processing of custom logic before the back navigation occurs. The getNavAction method disables the back behavior.

public class MyBean {

   public void onBackButton() {
      // do processing
   }

   public String getNavAction() {
      return "";
   }
}

In the preceding example, the getNavAction method could return the "__back" String to enable the back navigation. In this case, the action would be resolved when the MAF AMX page is loaded; it would not be called every time the system back button on the Android-powered device is pressed.

In addition to the System Action Behavior MAF AMX component and Java beans, you can use JavaScript to configure behavior of the Android system back button. The following example demonstrates the feature.js file included with the application feature. It defines a handler for the Android system back button that enables some sort of processing to take place before the back navigation occurs. 

handleSystemBack = function()
{
   // do some processing, invoke a Java bean
   adf.mf.api.amx.doNavigation("__back");
};
adf.mf.api.registerSystemActionOverride("back", handleSystemBack);

The handler demonstrated in the following example prevents the back navigation from occurring.

handleSystemBack = function()
{
   // do nothing
};
adf.mf.api.registerSystemActionOverride("back", handleSystemBack);

The handler demonstrated in the following example enables the standard back navigation. 

handleSystemBack = function() 
{
   adf.mf.api.amx.doNavigation("__back");
};
adf.mf.api.registerSystemActionOverride("back", handleSystemBack);










4.9 Creating a Sliding Window in Your MAF Application

You can render an application feature as a sliding window. 

This makes the application feature display concurrently with the other application features that display within the navigation bar or springboard. You might use a sliding window to display content that is always present within the application, such as a global tool bar, or for temporary (pop-up) content, such as a help window. 

Figure 4-11 shows the SlidingDrawer application feature from the SlidingWindow sample application, described in MAF Sample Applications. This application feature appears on the right of an application screen while overlaying other application features.

Figure 4-11 Sliding Window Overlaying Other Application Features
[image: Description of Figure 4-11 follows]



If you choose to render an application feature as a sliding window, you must set its Show on Navigation Bar and Show on Springboard properties to false.

You create a sliding window by invoking a combination of the oracle.adfmf.framework.api.AdfmfSlidingWindowOptions and AdfmfSlidingWindowUtilities classes, either from a managed bean or lifecycle listener within your application.

The following example demonstrates how the SlidingWindow sample application creates the sliding window shown in Figure 4-11 from the activate method of LifeCycleListenerImpl.java. After creating the sliding window, the SlidingWindow sample application uses SlidingDrawerBean.java to manage the display of the sliding window.

...
public void activate()  {
    // The argument you pass to the create method is the refId of the
    // feature in the maf-application.xml. For example,
    // <adfmf:featureReference id="fr4" refId="SlidingDrawer" showOnNavigationBar="false" 
    // showOnSpringboard="false"/>
      String slidingWindowDrawer = AdfmfSlidingWindowUtilities.create("SlidingDrawer");  
 
    // Note also that both showOn... values must be set to false in the config 
    // file for the sliding window to appear
      
      SlidingDrawerBean.slidingDrawerWindow=slidingWindowDrawer;
      AdfmfSlidingWindowOptions options = new AdfmfSlidingWindowOptions();
      options.setDirection(AdfmfSlidingWindowOptions.DIRECTION_RIGHT);
      options.setStyle(AdfmfSlidingWindowOptions.STYLE_OVERLAID);
      options.setSize("0");
     
  }


For information about how to access the complete SlidingWindow sample application discussed here, see MAF Sample Applications.

For information about AdfmfSlidingWindowUtilities and AdfmfSlidingWindowOptions, see the Java API Reference for Oracle Mobile Application Framework. For information about using lifecycle listeners, see Using Lifecycle Listeners in MAF Applications.








4.10 Using Custom URL Schemes in MAF Applications

A custom URL scheme can be used to invoke a native application from other applications.

To invoke a MAF mobile application from another application, perform the following steps:




	Register a custom URL scheme. You configure this URL scheme in the Security tab of the MAF Application Editor using the URL Scheme field. The URL with this scheme can then be used to invoke the MAF mobile application and pass data to it.
	In the assembly project, create a custom URL event listener class (for example, CustomURLEventListener) that is notified of the URL. This class must implement the oracle.adfmf.framework.event.EventListener interface that defines an event listener. For information on the oracle.adfmf.framework.event.EventListener interface, see Java API Reference for Oracle Mobile Application Framework.Override and implement the onMessage(Event e) method that gets called with the URL that is used to invoke the MAF mobile application. The Event object can be used to retrieve useful information about URL payload and the application state. To get URL payload, use the Event.getPayload method. To get the application state at the time of URL event, use the Event.getApplicationState method. For information, see the Event class in Java API Reference for Oracle Mobile Application Framework.



	Register an application lifecycle event listener (ALCL) class.For information, see Using Lifecycle Listeners in MAF Applications.

Get an EventSource object in the start method of the ALCL class that represents the source of the custom URL event:

EventSource openURLEventSource = EventSourceFactory.getEventSource(EventSourceFactory.OPEN_URL_EVENT_SOURCE_NAME);

Create and add an object of the custom URL event listener class to the event source:

openURLEventSource.addListener(new CustomURLEventListener());






A MAF application can invoke another native application in the following ways:

	Using an amx:goLink on a MAF AMX page whose URL begins with the custom URL scheme registered by the native application. For example:

<amx:goLink text="Open App" id="gl1" url="mycustomurlscheme://somedata"/>



	Using an HTML link element on an HTML page whose href attribute value begins with the custom URL scheme registered by the native application. For example:

<a href="mycustomurlscheme://somedata">Open App</a>





Add any custom URL schemes that your MAF application uses to invoke a native application to the Allowed Scheme list in the Security page of the MAF Application Editor. This change addresses iOS 9's requirement that applications declare any URL schemes they use to invoke other applications. Click the Add icon in the Allow Schemes section of the Security page to add the custom URL scheme, as shown in Figure 4-12.

Figure 4-12 Registering a Custom URL Scheme that a MAF Applications Use to Invoke Another Application
[image: Description of Figure 4-12 follows]












6 Creating the Client Data Model in a MAF Application

This chapter describes how to create data and service objects in the client data model of your MAF application by retrieving resources from REST services. 

This chapter includes the following sections: 

	Introduction to the Client Data Model in a MAF Application


	Overview of Creating a Client Data Model in a MAF Application


	Connecting to a REST Service to Create the Client Data Model


	Discovering Candidate Data Objects for the Client Data Model


	Editing Data Objects for the Client Data Model


	Making Relationships Discoverable


	Creating the Client Data Model Artifact Profile


	Generating the Client Data Model


	Editing the Client Data Model in a MAF Application


	Accessing the SQLite Database Using the MAF Client Data Model DBPersistenceManager


	Defining a Custom Resource


	Executing Custom Logic After CRUD REST Calls


	Getting Programmatic Access to Service Objects


	Understanding Usage of the Primary Key


	Using Filtered Entity Lists


	Synchronizing Offline Transactions from a MAF Application


	Understanding the Client Data Model’s Support for Data Change Events


	Forcing Offline Mode in a MAF Application


	Using a Visual Indicator for Running Background Tasks






6.1 Introduction to the Client Data Model in a MAF Application

MAF uses the REST Service Editor to provide design-time support to connect your MAF application to REST services from where you can expose data objects. You can then create a client data model based upon these data objects within your application. In addition to retrieving data, MAF assists you in determining what data you persist on the MAF application when it is in offline mode.

A MAF application's client data model contains Java classes and associated files to represent the data model of a MAF application. MAF uses a SQLite database to store data for offline usage, and two types of Java class: data objects (also known as entity objects) and service objects (also known as entity CRUD service objects) to interact with the data. Data objects hold the data that you retrieve from the REST service(s) that your MAF application connects to. The MAF application stores and retrieves data objects in a SQLite database on the device. Service objects perform create, read, update, and delete (CRUD) actions plus other custom actions that operate on the data objects. The MAF client data model uses the persistence-mapping.xml file to store the object-relation mapping information that identifies how database tables and columns map to data objects and data objects' attributes plus how data objects and data objects' attributes map to attributes in the REST response payloads. 

Figure 6-1 illustrates the runtime architecture of the MAF client data model by reference to a specific implementation in a MAF application that reads and writes department information from a REST service.

Figure 6-1 MAF Client Data Model Runtime Architecture
[image: The surrounding text describes the image]


In Figure 6-1, the service object (DepartmentService) provides the CRUD actions plus other custom actions that operate on the Department data object. 

The Department data object has getter and setter methods for the department attributes (name, ID, and so on) that map to the corresponding attributes in the REST service request and response payloads. The DEPARTMENTS table in the SQLite database has columns that map to the same data object attributes. The persistence-mapping.xml file stores the information that maps the relationship between the attributes in the various locations (database table columns, Java class attributes and REST payload). 

You use the REST Service Editor to create a profile for the client data model in your MAF application. See Overview of Creating a Client Data Model in a MAF Application. Once you have created the profile, you can generate it to use in the MAF application. 





6.2 Overview of Creating a Client Data Model in a MAF Application

OEPE provides the REST Service Editor to generate a client data model (with all the required artefacts) for your MAF application.

Using the editor, you can create a REST service description to connect to a generic REST service or to REST services hosted on Oracle Mobile Cloud Service (MCS). Once you connect, you perform tasks to identify and retrieve the data you want to use in your application. These tasks are:

	Discover the REST APIs and data objects that are candidates for use in your MAF application. MAF supports the discovery of REST APIs and data objects from the following resources:

	REST resource URLs


	RAML files from Oracle Mobile Cloud Service or on the local file system





	Having discovered the candidate data objects for use in your MAF application, you define the REST API resources and data objects that you want to use. The REST Service Editor also provides options to create new data objects. 


	You can inspect and modify data object attributes. Tasks you can perform include edit the attribute name, the name that appears in the REST service payload, the Java type and the database column type for each attribute in addition to choosing not to persist sensitive data on the device. You also select a key attribute. It is important that the key attribute you select be unique.


	Specifying parent-child relationships for data objects.


	Define the REST resources and associated HTTP methods to use for CRUD actions plus specify resource details such as the query and path parameters.


	Once you have identified the REST resources to use for CRUD actions you set the runtime behavior of your MAF application by, for example, enabling offline transactions, enabling remote read and write in the background, or showing web service errors.




Once you complete creating the CDM profile, you can generate the client data model artifacts to use in your MAF application.





6.3 Connecting to a REST Service to Create the Client Data Model

Connect to the REST service to identify the data object resources that you want to retrieve for use in the client data model of your MAF application.

You connect to the REST service (whether a generic service, or a service hosted on MCS) from the REST API page of the REST Service Editor. See:

	How to Connect to the REST Service to Retrieve Data Objects


	If connecting to MCS, see What You May Need to Know About the MCS Anonymous Access Key




This task is one in a series of tasks to generate a client data model in your MAF application. See Overview of Creating a Client Data Model in a MAF Application.



6.3.1 How to Connect to the REST Service to Retrieve Data Objects

Use the REST Client page of the REST Service Editor to connect to the REST resources and identify candidate data objects that you select for inclusion in the client data model.

To create a connection to a REST service:


	Create a MAF application. See How to Create a MAF Application.
	Create a REST service description making sure that it is created in the MAF application. See How to Create a REST Service Description.
	In the REST Client page of the editor, in the Resource area define a connection for the URL endpoint for the REST service that you want to connect to. See Specifying REST Service Connections. 
	Enter the URI as the Address , then click [image: Use connection] and in the Manage Connection dialog, give the connection a name, as shown in Figure 6-2.Figure 6-2 REST Connection
[image: Description of Figure 6-2 follows]




For your convenience, specify the part of the URL endpoint that is the same for all REST resources that you want your MAF application to consume. This reduces the amount of typing that you have to do on subsequent pages of the wizard. One exception is when you specify the URL endpoint to an instance of MCS. In this latter case, the URL endpoint should end in /mobile. This allows the MAF application to use the connection for both custom API calls and MCS platform API calls.
The connection is written into connections.xml in the assembly project under adf/META-INF. Note:
Clicking the Test the URI button does not work here as you specify an incomplete URL for the URL endpoint, as illustrated in Manage Connection Dialog. Make sure that the URL endpoint does not end with a forward slash (the wizard checks this before it allows you to click Next).



	If the REST resources you access are secured, enter the authentication information in the appropriate pages of the wizard. See How to Use Authentication.



Once you connect to the REST service, you can discover the data objects in the REST service to retrieve and use in your MAF application’s client data model.






6.3.2 What You May Need to Know About the MCS Anonymous Access Key

MAF uses the MCS anonymous access key value to create the authorization header when the MAF application accesses MCS before the application has been authenticated with MCS. This is useful if, for example, you want to send a startSession MCS analytics event to MCS before your user logs in.

The access key value that you use does not have to be the anonymous key. You can use the authorization key of an MCS user defined in the user realm of your MCS mobile backend. Do this if you want to, for example, access MCS storage collections or other resources that are not accessible to anonymous users. 

You do not need to prefix the access key with Basic. MAF adds or removes the Basic prefix as needed. If your MAF application needs to support dynamic MCS connections, you can specify an EL expression in the MCS Mobile Backend ID and MCS Anonymous Access Key fields.  After you authenticate against MCS, MAF automatically injects the authorization header into every REST call based on the user’s login credentials. That is, MAF ignores the MCS anonymous access key value in the input field once the MAF application has been authenticated.







6.4 Discovering Candidate Data Objects for the Client Data Model

Identify the data objects that are candidates to use in the client data model of your MAF application after you connect to the REST service.

The REST Service Editor allows you to discover data objects to use in your MAF application from:

	REST resource URLs: Use this option to invoke the REST service to return candidate data.

See How to Discover Resources and Data Objects Using a REST Resource URL.


	RAML file: A RAML file describes the REST service your application is going to access. MCS automatically creates a RAML file when you define the endpoints for an API in MCS. 

See How to Discover Data Objects Using a RAML File.




This task is one in a series of tasks to generate a client data model in your MAF application. See Overview of Creating a Client Data Model in a MAF Application.



6.4.1 How to Discover Resources and Data Objects Using a REST Resource URL

Import the REST API and its data object using the REST Service Editor.

Use the REST Client tab of the editor to import resources which MAF parses into data objects. Figure 6-3 shows the REST Client page of the REST Service Editor where you query the REST resources. For more information about using the REST Client page to import REST APIs, see Using the REST Client.

Figure 6-3 REST Request
[image: This is described in the surrounding text]


Leave the Method as GET and create the address to the REST resource URL by an appropriate query, adding to the connection you defined. For example:

	/query/Department.findAll returns all departments


	/entity/Department/{id}/employeeList1 returns the employees for a department, where the department is identified by the id


	/entity/Department/{id}/employee1 returns the manager for a department, where the department is identified by the id


	/entity/Employee/{id}/departmentList returns the departments that the employee manages, where the employee is identified by the id




Set the request header for JSON response. In the Request Details area, click [image: Add] and enter the header name and value of Accept=application/json. Then click [image: Send Request].

If the request uses a variable, such as {id} in the examples above, a Replace Variables dialog appears. Enter a value for the variable, for example 10 for Departments.

The JSON payload is returned, and you can view it in the Rendered Content tab of the Response area so that you can examine it and ensure that it is what you expect.

Now you can click [image: Import the REST Client information] to import the REST client information.

In the Import REST Client Information dialog you can choose to import just the REST API, select Request, or the data types the API uses, select Data Type, or both, as shown in Figure 6-4.Figure 6-4 Import REST API and Data Types
[image: This is described in the surrounding text]




Click Next, and in the Import Request page give the request a name, for example getDepartments and click Next. The Import Data Type page of the wizard displays the data types that will be imported and when you click Finish the editor shows the REST API tab with the request you imported, and the imported data types are displayed on the Data Types tab of the editor.

Return to the REST Client tab and repeat the process for the additional requests you want to use.

Figure 6-4 shows the REST API tab of the editor after a number of requests have been imported.

Figure 6-5 Requests in the REST API Tab
[image: described in the surrounding text]


Figure 6-6 shows the data types imported by the requests in the Data Types tab of the editor.

Figure 6-6 Data Types in the Editor
[image: described in the surrounding text]






6.4.2 How to Discover Data Objects Using a RAML File

Discover REST APIs and data types from Oracle Mobile Cloud Service or a RAML file.

MAF suggests data objects, parent-child relationships and CRUD resources based on the content in the RAML file. You can import RAML definition from:

	A Mobile Cloud Service backend's API


	A RAML file.







To import a REST API from MCS or from a local RAML file:




For Oracle Mobile Cloud Service, you must have a connection to MCS. For more information, see About Integrating Oracle Cloud Services


	On the REST API tab of the REST Service Editor, click [image: import] to open the Import REST API or Data type dialog, shown in Figure 6-7.Figure 6-7 Importing RAML Definitions
[image: This image is described in the surrounding text]




	Choose the source of the RAML definition: Mobile Backend or RAML File .
	Click Next and complete the wizard.	Mobile Backend

	On the Backend information page you choose the backend that is associated with the API. This page also shows whether Anonymous access is supported if basic authentication is enabled.


	If you have selected the API from the API node, choose the backend from the list of those associated with the API.


	If you chose the API from a specific backend then that backend is displayed and you cannot change it.





	RAML File. Choose the file containing the RAML definition from an Eclipse workspace or the file system.






	The RAML Preview page of the wizard allows you to choose the options to use during import of the REST API. These include:	The method to use if there are conflicts when you are importing a RAML definition to an existing REST Service description file.

	Merge: Use when the existing methods should be merged with new methods from RAML definition.


	Replace: Use when the new method should replace the existing methods.


	Create: Use when a new method should be created with new name in case of conflicts with existing methods.





	The resources and methods to import. The wizard shows a tree created from the information in the RAML definition in the API. By default, all resources and methods are selected. Deselect those that you do not want to import.


	You can launch the connection wizard if you want to edit the Base URI and store the information in connections.xml. The connection wizard will be opened when you click Finish.

The connection wizard will be populated with data fetched from the MCS API, and the connection defined in the wizard is used to create the root path of the REST Service description.














6.5 Editing Data Objects for the Client Data Model

Work with the data objects for the CDM profile.

 CDM profiles in the REST Service Editor discover relationships, and for this to happen you need to make changes to the attributes on the data types. You can represent relationships between data objects by adding a new (Complex Type) attribute. The changes you make here will allow the relationships to be discovered in the Artifact Profiles page of the editor. After creating the artifact profile you may find that you need to return and continue to edit the data objects so that the relationships are discovered correctly.

Another way of specifying relationships is to add new attributes and unique index references on the data types to indicate the primary key.

This task is one in a series of tasks to generate a client data model in your MAF application. See Overview of Creating a Client Data Model in a MAF Application.



6.5.1 How to Create New Data Objects

Create data objects that only live on the mobile device and are not populated through the REST web services that your MAF application connects to. 

In the Data Types page of the REST Service Editor, right-click Local Data Types and choose either Complex Type or Simple Type. Complex data types can have attributes and unique indexes. Simple data types just have a name. Name the new data type with a unique valid Java class.

MAF creates a database table in the SQLite database for each data object that you add. You can populate these database tables with data using the CRUD operations from the service object that MAF generates for the data object.





6.5.2 How to Modify Data Object Attributes

Select or modify attributes of the data objects that you have selected for inclusion in the client data model of the MAF application. 

In the Data Types page of the REST Service Editor, shown in Figure 6-8, you can set or change the unique index reference used to allow the profile to understand relationships, the attribute name, data type, multiple, and whether to exclude from representation in the profile..

The runtime attributes values for persisted, required, Java name, Java type, and database type, are set in the artifact profile. See Creating the Client Data Model Artifact Profile.

It is important that the key attribute(s) be unique. The persistence runtime uses a data object cache based on the selected key attribute. If you have multiple data object instances with the same key, they will all be written to the same database table row.

Figure 6-8 Attribute Values Set in the Data Types Page
[image: The surrounding text describes the image.]








6.6 Making Relationships Discoverable

Understand how to set up parent-child relationships in the Client Data Model Profile.

CDM profiles in the REST Service Editor discover relationships from the data objects and their attributes and for this to happen you need to make changes to the attributes in the Data Type page of the editor, for example, to add new attributes and unique index references so that the parent-child relationships can be discovered in the Artifact Profiles page. As you work with the artifact profile you will need to return and continue to edit the data objects so that the relationships are discovered correctly. This section uses the example of a MAP application that creates a client data model to an HR REST service.

There are two ways that relationships can be discovered:

	Where web service calls are used to retrieve data objects referenced by the relationships. See Relationships Using Web Service Calls.


	Where the data objects referenced by the relationships are part of the JSON payload. See Relationships in the JSON Payload.






6.6.1 Relationships Using Web Service Calls

Understand how web service calls are used to retrieve data objects referenced by the relationships.

CDM profiles in the REST Service Editor discover relationships from the data objects and their attributes and for this to happen you need to make changes to the attributes in the Data Type page of the editor, for example, to add new attributes and unique index references so that the parent-child relationships can be discovered in the Artifact Profiles page. This section takes you through the steps involved to use web service calls to implement the relationships using the example of an HR REST service.

Payload
Figure 6-9 is an example of the JSON payload returned from a REST service using the URL http://<IP Address>:7101/HRRest/persistence/v1.0/Model-1/query/Department.findAll. The JSON payload contains information about how to access the sub objects through other web service calls, but the sub objects are not actually included in the payload, there is just link information to them. For example, http://<IP Address>:7101/HRRest/persistence/v1.0/Model-1/entity/Department/10/employee1 is the link to the manager of the department, and http://<IP Address>:7101/HRRest/persistence/v1.0/Model-1/entity/Department/10/employeeList1 is the link to the department's employees.

Figure 6-9 JSON Payload
[image: described in the surrounding text]





Data Types
Using the example of an HR REST service, you import data types by: 

	In the REST Client pate of the editor, creating a connection to http://<IP Address>:7101/HRRest/persistence/v1.0/Model-1 and executing the connection connection://HRRestConnection/query/Department.findAll.


	Importing the REST Client information and naming the request getDepartments.


	Then executing connection://HRRestConnection/entity/Department/{id}/employeeList1, substituting in 10 for {id} and importing the REST client information, and naming the request getEmployeesForDepartment




At this point, the Data Types page looks like Figure 6-10.

Figure 6-10 Imported Data Types in Data Types Page
[image: described in the surrounding text]


Only the department (DepartmentfindAll) and employee (EmployeeList) Data Types are going to be used in the profile and some attributes have to be added so that OEPE can find the relationships.

	First, rename DepartmentfindAll to Departmentand EmployeeList to Employee.
	To Department, add an employees attribute with multiple employees.  Right-click Department and choose New > Attribute.

	Call the new attribute employees.


	Select Multiple because the attribute has multiple employees.


	Select Exclude from representations because this data is not part of the actual payload.





	To Department, add an manager attribute, but this time do not check Multiple .  Also note that DepartmentfindAll has been renamed to Department and EmployeeList to Employee.


	Create unique indices for the data types. In the example of the HR REST service:

	For Department, use departmentId


	For Employee, use employeeId










Relationships
For information about creating the profile in the Artifact Profiles page of the REST Service Editor, see Creating the Client Data Model Artifact Profile.

In the Artifact Profiles page: 

	Remove the unwanted data types. Select them and click Clear

.
	Click [image: create relationships].  In the Choose Types dialog, leave both types selected and click OK.  This discovers the relationships based on the work done in the Data Types page by creating the new attributes, employees and manager.




There are two relationships between Department and Employee. First, the changes needed for the relationship between department and employees.

	Expand the profile node and the Client Data Model node and select Relationships


	Click [image: create relationships].


	In the Choose Types dialog, specify the types to consider. In the example of the HR REST service, leave both types selected and click OK to display the relationships based on the changes already made to the data types employees and manager.




Return to the Data Types page of the editor, as shown in Figure 6-11, and add an attribute to Employee called departmentDepartmentId with the same data type as Department's departmentId attribute, json.Number. Select Exclude from representations.

Return to the Artifact Profiles page, click the relationship that has the Role name A -> B of employees.  Rename this relationship to a suitable name, such as department -> employees .  For the Foreign key in the Type B section, select departmentDepartmentId.

Figure 6-11 Defining the Types in the Relationship
[image: described in the surrounding text]


Define the accessors in the Runtime section of the Relationship panel on the Artifact Profiles page, as shown in Figure 6-12.

Figure 6-12 Runtime Options for Relationship
[image: described in the surrounding text]


In Type B resource, choose getEmployeesforDepartment from the list to be the resource for Type B data.  In this example, Type B is Employee.  In order to get the employees , CDM needs to make a web service call.  getEmployeesForDepartment is the name in the example to the request for importing the data from executing connection://HRRestConnection/entity/Department/10/employeeList1.  Because there is a variable in this request, a value provider has to be specified.  Double-click on the value provider and select departmentId as the value.

The relationship department -> employees has been defined. Now the relationship between department and manager has to be defined:

	In the Data Types page of the REST Service Editor, create an employeeEmployeeId attribute in the Department data type.  It should have the same data types as the Employee's employeeId attribute, that is json.Number.  Select Exclude from representation. 


	In the Artifact Profile page, click on the second relationship between department and manager. In the Relationship panel, as shown in Figure 6-13:

Figure 6-13 Defining the Second Relationship
[image: described in the surrounding text]


	In order to have Employee as Type A, click the Reverse Cardinality button.


	The primary key of Type A is employeeId.  For the Type B foreign key, select employeeEmployeeId.


	Rename the Role name A->B to managedDepartments.


	You can also rename the relationship to a suitable name, for example department -> manager.







In the REST API page of the REST Service Editor, create a GET request called getManagedDepartments to call the /entity/Employee/{id}/departmentList web service:

	Under the entity path, create the Employee,  {id} and departmentList paths.  Set up the Output Representation to be multiple Departments and set the HTTP Header with the Content-Type set to Accept=application/json.




Figure 6-14 Defining an Accessor
[image: described in the surrounding text]


Return to the Artifact Profile page to the manager relationship.  Select getManagerForDepartment for the Type A resource (Employee) in the Runtime section, as shown in Figure 6-15.  Set up the value provider by double-clicking on it and selecting departmentId for the value.  Finally, select getManagedDepartments for the Type B data Resource and set up the value provider with the employeeId.

Figure 6-15 Establishing the 
[image: described in the surrounding text]









6.6.2 Relationships in the JSON Payload

Understand how to define relationships for JSON payloads that contain subobjects within the payload.

CDM profiles in the REST Service Editor discover relationships, and for this to happen you need to make changes to the attributes on the data types. You can represent relationships between data objects by adding a new (Complex Type) attribute. The changes you make here will allow the relationships to be discovered in the Artifact Profiles page of the editor. After creating the artifact profile you may find that you need to return and continue to edit the data objects so that the relationships are discovered correctly.

Another way of specifying relationships is to add new attributes and unique index references on the data types to indicate the primary key.

This section takes you through the steps involved to implement the relationships in the JSON payload, using the example of OEPE's oracle.eclipse.tools.testserver2.Server2, found in annex/maf-offline/plugins/oracle.eclipse.tools.test.rest.cdm/src.server2, started on port 4646.

Payload
 For http://<IP Address>:4646/departments, the web service returns a JSON payload like the one shown in Figure 6-16.

employees and manager are contained within the JSON payload of departments.

Figure 6-16 JSON Payload Using Subobjects
[image: described in the surrounding text]





Data Types
In this example, on the REST Client page of the REST Service Editor, create a create a connection for http://<IP Address>:4646.  After executing connection://OEPE4646/departments, import the REST Client information.  Then execute connection://OEPE4646/employees and import the REST Client information.

The Data Types page looks like Figure 6-17.

	Rename Departments to Department and Employees to Employee.


	 Create unique indices on the Department and Employee data types.




Figure 6-17 Data Types from JSON Payload
[image: described in the surrounding text]







Relationships
Once the data types have been set up, the next step is to create the relationships:

	In the Artifact Profiles tab of the REST Service Editor and create a new Client Data Model profile.


	Expand the nodes and select Data Types.


	Select Department and select Persisted.


	Select Employee and select Persisted.


	Select the Relationships node and in the details panel click [image: create relationships]. In the Choose Types dialog, leave both types selected andclick OK. This discovers the employees and manager relationships between the Department and Employee.


	Click on the employees relationship and give it a suitable name, for example department -> employees .    For the Foreign key in the Type B section , select departmentId.  The Role name B -> A has also been renamed to "myDepartment."


	For the Foreign key in the Type B section , select departmentId.


	Rename the Role name B -> A, for example, to myDepartment.




Figure 6-18 JSON Payload Relationships
[image: described in the surrounding text]


To set up the rest of the accessor information, go to the Runtime section.  To specify how to get the Type B data (the Employees), select Included in Type A payloadin the Type B data section.  The Parent data type attribute is employees as shown in the payload.

Figure 6-19 Runtime
[image: described in the surrounding text]


Now, set up the relationship between the Department and its manager by setting up a way for the runtime to link them.  In the Data Types page of the REST Service Editor, create a managerId in the Department data type.  It should have the same date type as the Employee's id attribute, that is, json.String.  Select Exclude from representations.

In the Artifact Profile page of the editor, click on the manager relationship.  In order to have Employee as Type A, click on the Reverse Cardinality button.  For the Type B Foreign Key, select managerId.  You can also rename the relationship manager -> departmentor another suitable name. Also, rename the Role name A -> B to managedDepartment.

Figure 6-20 Defining the Types in the Relationship
[image: described in the surrounding text]


Now specify the runtime information by defining how to get the Employee that manages the department by executing connection://OEPE4646/employees/{empId} and importing the REST Client information. Alternatively, create the data manually. The REST API page looks like Figure 6-21.

Figure 6-21 REST API Page from JSON Payload
[image: described in the surrounding text]


Go to the Artifact Profiles page of the editor. In the Runtime section for the manager relationship, select getEmployeeById for the Type A resource.  Because getEmployeeById has a variable, set up the value provider.  Double click the default value provider and select managerId for the value. The runtime section looks like Figure 6-22.

Figure 6-22 Runtime section of Profile
[image: described in the surrounding text]











6.7 Creating the Client Data Model Artifact Profile

The artifact profile defines how the REST API and data types are used to generate the CDM artifacts used in the MAF application.

After you have imported the REST API and data types, defined the resources, and established the relationships between data objects, you create the CDM profile.

For information about relationships, see Making Relationships Discoverable.

In the Artifact Profiles page of the REST Service Editor, shown in Figure 6-23, right-click Profiles and choose New. A new client data model profile is created with the default name CDMProfile1 and using the data objects you have been working with. Change the name to one suitable for your application.

Figure 6-23 Artifact Profiles in the REST Service Editor
[image: described in the surrounding text]




6.7.1 Defining CRUD REST Resources

Specify CRUD actions to enable the MAF application end user to edit the data objects that the MAF application retrieves from the REST services it connects to.

This task is one in a series of tasks to generate a client data model in your MAF application. For more information, see Overview of Creating a Client Data Model in a MAF Application.

You define REST requests and runtime options for the CRUD operations in the Artifact Profile page of the REST Service Editor .Figure 6-24 shows the panel where these are specified.

Figure 6-24 Defining the CRUD REST Resources for the Client Data Model
[image: The surrounding text describes the image.]


The REST Service Editor populates the Artifact Profiles page of the editor from the content of the REST API page and the Data Types page. The types of resource are:

	A POST resource creates a resource


	A PUT or PATCH resource updates or merge a resource


		 A DELETE resource to delete a resource




Select the CRUD action then click [image: browse] next to Update Resource. Choose the data object from the list. The actions available are:

	Canonical Resource Request, which is useful in a situation where you have a data object with many attributes, and you only want to bring in all the attributes once a specific data object instance has been specified. If you specify the Canonical Trigger Attribute, MAF generates code in the data object class that automatically invokes the canonical REST resource when the value of the attribute is retrieved through the getter method. If you specify the Canonical Trigger Attribute, MAF generates code in the data object class that automatically invokes the canonical REST resource when the value of the attribute is retrieved through the getter method.

For example, if a Department data object’s Find All Resource returns a list of department IDs and names to display on a list page and you select a department to go to the detail page which shows all department attributes, then we can set the Canonical Trigger Attribute to locationId, the getLocationId method invokes when you navigate to the detail page. MAF has generated code inside the getLocationId method to automatically invoke the canonical REST resource.

Note:
If you set the Canonical Resource Request with its canonical trigger attribute, then there is an issue when you generate code.   The generated Java class for the Data Object will have a call to EntityUtils, but will not have the import for this class.  Use the Organize Imports feature (part of the Save actions for the Java Editor in the Preferences dialog) to add the missing import.




	Create Resource Request, used to produce an instance where the data object state is new. If this is not specified, the merge resource request is used instead.


	Delete Resource Request, used to delete an existing instance.


	Find All Request which returns all instances.

If you used sample resource URLs to discover your data objects, the Find All Resource defaults to the sample resource. While the defaults are usually accurate you might need to change the values of the resource and/or HTTP method if your REST services do not follow best practice. 

If you select the Delete Local Rows checkbox and the GET resource is used as Find All resource, then all rows in the table created for the corresponding data object are deleted after the REST call is made and before the REST response is processed. This is useful to ensure that any obsolete rows that are no longer included in the GET response payload do not remain visible in the application just because that data was downloaded before. If you select the Delete Local Rows checkbox and the GET resource was defined in as a relationship to retrieve child data objects, then all those child rows will be removed just before the REST call is executed.


	Merge Resource Request which updates an existing instance.


	Quick Search Request Useful for large data sets. For a large data set you typically do not want to execute a Find All Resource that returns all instances as this may cause your application to run out of memory. In such a situation, define a quick search facility in the user interface that returns only the instances that match the search criterion. With a smaller data set, use the Find All Resource to return all instances at once. Execute a quick search filter directly against the on-device SQLite database. Performance is faster as no web service is invoked.


	Update Resource Request used to update an eixisting instance. If this is not specified, the merge resource request is used.




The service object, generated for each data object that has at least one REST resource specified, includes a save[DataObjectName] method. When you invoke the save[DataObjectName] method MAF decides based on the data object state which resource to call: Create, Update, or Merge. MAF makes its decision as follows:

	If the data object state is new, MAF calls Create resource. If the Create resource is not specified, MAF calls the Merge resource. If neither resource is specified, the MAF application will not make a REST call.


	If the data object state is not new, MAF calls the Merge resource. If Merge resource is not specified, MAF calls the Update resource. If neither resource is specified, the MAF application will not make a REST call. The data object state is automatically set to New when you create a new data object through the data control Create operation. If you programmatically create a new data object instance using a subclass of oracle.maf.api.cdm.persistence.model.Entity, call setIsNewEntity(true).








6.7.2 How to Specify Query and Path Parameters

Choose how query and path parameters specified for CRUD operations or relationships in a CDM profile are specified at runtime. 



Figure 6-25 Specifying Query and Path Parameters
[image: The surrounding text describes the image.]


When a MAF  application executes the REST resource, it automatically populates the resource query and path parameter values based on the Value Provider you choose:

	DataObjectAttribute: Populates the parameter with the value of a data object attribute. When using this value provider, you need to choose a value from the Data Object Attribute drop-down list. The data object whose attributes are displayed in the drop-down list are determined by the usage of the resource. For example, the above resource returns the employees within a department, so it is assumed you want to select an attribute from the department data object to set the context for the employees list.


	LiteralValue: Populates the parameter with a literal value specified in the Value column.


	ELExpression: Populates the parameter with a value obtained by evaluating an EL Expression. You specify the EL Expression in the Value column. You can use EL Expressions with any scope (applicationScope, pageFlowScope, viewScope, deviceScope, preferenceScope) but it is your own responsibility that the expression is valid in the execution context of the REST service call. Remember that when making transactions in offline mode, the REST service will be invoked later and the EL expression context will then be determined by the task flow and page that triggers the data synchronization.


	SearchValue: Populates the parameter with the value of the quick search value entered in the user interface. You will typically use this value provider only with the Quick Search Resource. 




Note:
When you use a query parameter with a literal value (rather than a variable) for a method then the query parameter is not generated in persistence-mapping.xml when that method is used in a profile. For example, if you have a query parameter for a particular method such as technician=~ and this method is used in the profile, the method in persistence-mapping.xml is not generated. Instead, you should use the query parameter technician={techId} where techId is a variable name. When the method is used in th eprofile, you will see a variable value provider from the CRUD Operations node of the profile and you can set up a LITERAL_VALUE value provider with a value of ~.





6.7.3 How to Add Custom Resources

A custom resource is a REST call you make that does not map to a find, create, update or delete action that you specified on the CRUD Resources page. 

You can add a custom resource in the Artifact Profiles page of the REST Service Editor. Right-click Custom Operations and choose New > Custom Operation.

Figure 6-26 Adding a Custom Resource
[image: The surrounding text describes the image]


In the service class that MAF generates for the data object, a method will be added with the name you specified in the Name field. Calling this method invokes the REST resource. Custom methods are also included in the data synchronization mechanism of the MAF client data model, so, if you call the custom method in offline mode, it will be registered as a pending synchronization action and the REST call will be executed when the MAF application is online again.





6.7.4 Setting Attribute Values in the Profile

Run-time values for attributes are set in the artifact profile of the REST Service Editor.

In the Artifact Profile page , shown in Figure 6-27, you can set attribute values used by the profile, required, name in payload, Java type and database column type of each attribute as desired. For an attribute carrying sensitive data you can choose to not persist it, which causes the attribute value to be null when the application runs in offline mode.

When using sample resources to identify the candidate data objects, you usually need to modify the Java type for the attributes as they typically show up as java.lang.String. Some attributes may show up as java.math.BigDecimal when the payload value is not enclosed in double quotes. You can change the Java types using the class picker, and the database column type automatically updates based on the Java type you select. Typical type changes include changing numeric attributes from String or BigDecimal to Long or Integer.

If you used a RAML file to discover the data objects, the default attribute type is usually correct and does not need modification.

Figure 6-27 Attribute Values Set in the Artifact Profiles Page
[image: The surrounding text describes the image.]






6.7.5 Setting Runtime Options for the Client Data Model

Set runtime options for the MAF application that you generate from the REST Service Editor.

This task is one in a series of tasks to generate a client data model in your MAF application. See Figure 6-28.

Figure 6-28 Setting Runtime Options for a MAF Application
[image: Description of Figure 6-28 follows]



Configure the fields as follows:

	Read in Background: If selected, the GET requests (typically the Find All, Find and Canonical resources) specified for the data object execute in a background thread. It is a good idea to select this checkbox as it enhances the end user's perception of the MAF application’s performance. MAF first queries the SQLite database and show these results immediately on the screen (assuming you persisted the data object). REST calls will be made in the background without blocking the user interface. Once the MAF application receives the REST response, it automatically updates the user interface.


	Write in Background: If selected, non-GET requests (typically the Create, Update, and Merge resources) specified for this data object execute in a background thread. You will usually leave this checkbox selected as it enhances the end user's perception of the MAF application’s performance. After triggering a REST call through, for example, a Save button, the end user can continue to use the application. The user interface is not blocked for the duration of the REST call. Again, if the REST response includes some attributes with server-updated values, the MAF application automatically refreshes the user interface.


	Auto Query: If selected, MAF automatically queries the on-device database for all rows and/or call resource specified by Find All Resource when the service object class for the data object is initialized. This is convenient when building your AMX pages using the bean data control that you create for the service object class. The bean data control exposes a collection element that you can drag and drop onto an AMX page to, for example, create a list view or form view. When auto-query is selected, this collection element returns all data objects. It initially returns what is present in the SQLite database and refreshes with the remote collection once execution of the Find All Resource completes.  If you clear this checkbox, you will need to execute a finder method in your task flow before navigating to the AMX page. Otherwise the AMX page will show no data.


	Generate Primary Key: If selected, the MAF application automatically generates a primary key when a new data object is inserted into SQLite database when the primary key attribute value is still null. This feature only works when the primary key attribute is a numeric attribute. MAF queries the SQLite database for the current maximum value and increments this value with 1.


	Enable Offline Transactions: If selected, write REST calls can be invoked while the MAF application is offline. MAF registers the transaction (create, update, remove or a custom action) as a pending data synchronization action. Once the MAF application comes online, MAF synchronizes these actions and executes the associated REST calls. Note that when the MAF application is online, and the REST call fails because the server is not available or the server throws some error when invoking the REST resource, the transaction is also registered as a pending synchronization action. MAF retries execution the next time the MAF application makes a REST call. If this checkbox is cleared, an error message appears to the end user when the MAF application is offline or when the REST call fails.


	Show Web Service Errors: If selected, any REST Call failure shows an error message popup in the user interface. This is a useful setting during development so you can see errors. We recommend you clear this checkbox when publishing your MAF application in production. You typically do not want to show technical details about REST call failures to end users.


	Remote Persistence Manager: Register your own remote persistence manager. This is useful if you want to extend the default behavior of the MAF remote persistence manager. 

Note:
For MCS connections, set the Remote Persistence Manager to oracle.maf.api.cdm.persistence.manager.MCSPersistenceManager.


	Local Persistence Manager: Register your own local persistence manager. This is useful if you want to extend the default behavior of the MAF local persistence manager. 


	Payload Date Format and Payload Time Format: Specify the Java date/time pattern to convert date attribute string values in the payload to a java.util.Date instance, date format should be specified for use in the JSON payload (for example, yyyy-MM-dd'T'HH:mm:ssZ).










6.8 Generating the Client Data Model 

Generate the client data model profile artifacts to use in the MAF application.

This task is one in a series of tasks to generate a client data model in your MAF application. For more information, see Overview of Creating a Client Data Model in a MAF Application.

Once you have created the CDM artifact profile, you can generate it to create the FARs to use in your application.

Ensure that Configure MAF Application is selected for Client Data Model of the profile.

 Figure 6-29shows how to select Generate Profile Artifacts from the context menu of the profile.

Figure 6-29 Generating the CDM Profile
[image: The surrounding text describes the image]


When you choose Generate Profile Artifacts the following happens:

	The confirm changes dialog appears, where you can confirm some or all of the changes to be made. See Figure 6-30.

Figure 6-30 Confirm the Changes Before Generation
[image: The surrounding text describes the image]



	If the application is in a dirty state, a dialog appears asking you to confirm that it should be saved.


	The CDM FARs are generated and appear in the application project, as shown in Figure 6-31.

Figure 6-31 Generated FARs in MAF Application Editor
[image: The surrounding text describes the image]









6.9 Editing the Client Data Model in a MAF Application

Describes how to modify a previously-generated client data model in a MAF application.

MAF supports iterative development of the client data model in a MAF application. You can extend and refine the client data model after its initial creation.

The Configure MAF Application option on the Artifact Profiles page of the REST Service Editor, shown in Figure 6-32, controls whether changes made to the profile are reflected in the generated artifacts in the application. Deselect it while you are refining the profile, then when you are finished, select it and generate the profile.

Figure 6-32 Control Generating Artifacts
[image: described in the surrounding text]






6.10 Accessing the SQLite Database Using the MAF Client Data Model DBPersistenceManager

The MAF client data model provides an API (oracle.maf.api.cdm.persistence.manager.DBPersistenceManager) to access the on-device SQLite database within your MAF application. 

The MAF client data model delegates all interaction with the SQLite database to DBPersistenceManager. Use DBPersistenceManager as an alternative to writing the low-level JDBC statements described in How to Connect to the Database. For more information about the role of DBPersistenceManager in the client data model, see Introduction to the Client Data Model in a MAF Application. For information about the DBPersistenceManager and the methods it exposes, see the Java API Reference for Oracle Mobile Application Framework. 

The following examples demonstrate how you get an instance of DBPersistenceManager, perform some search operations and other operation on data objects (insert, update, and remove). Apart from using the constructor as shown in the following example, you can also get an instance of the DBPersistenceManager by calling  getLocalPersistenceManager() from an instance of a service object. This returns an instance of DBPersistenceManager or a subclass if you registered a custom local persistence manager in the Artifacts Profile page of the REST Service Editor, described in Setting Runtime Options for the Client Data Model.

/* Use the default constructor to get an instance of DBPersistenceManager.*/
DBPersistenceManager pm = new DBPersistenceManager();

/* findAll takes a class or class name as an argument and returns a list of all data objects.*/
List<Department> departments = pm.findAll(Department.class);


/* The overloaded find method returns a filtered list of data objects.
 *
 * There are various ways to specify your filter conditions, as demonstrated by the following examples.
 *
 * A quick search method that returns all employees where at least one of the String
 * attributes (firstName, lastName, emailAddress, and so on) starts with "king" (case insensitive).
 * This translates to use of the SQL LIKE operator where the search value is suffixed with %. */
List<Employee> emps = pm.find(Employee.class, "king");


/* A search method which allows you to specify the search attributes. It returns all employees where at least
 * one of the attributes passed in as list in the third argument starts with "king" (case insensitive). */
List<String> searchAttrs = new ArrayList<String>();
searchAttrs.add("firstName");
searchAttrs.add("lastName");
List<Employee> emps = pm.find(Employee.class, "king", searchAttrs);


/* This is a search method which allows you to specify separate values for each
 * attribute you want to search on, it will return all employees where the firstName
 * equals "Steven" and the lastName equals "King". The query is case sensitive.
 */
Map<String, String> searchAttrs = new HashMap<String, String>();
searchAttrs.put("firstName", "Steven");
searchAttrs.put("lastName", "King");
List<Employee> emps = pm.find(Employee.class, searchAttrs);


/* The findByKey method returns one data object based on its primary key.
 * It first checks the data object cache. If the department with id 10 does not exist in the cache, it queries
 * the database. If you do not want to check the cache, add a third boolean argument checkEntityCache, as demonstrated
 * by the second example
 */
Department dep = (Department) pm.findByKey(Department.class, new Object[] { 10 });
Department dep = (Department) pm.findByKey(Department.class, new Object[] { 10 }, false);


/* Insert, updates and remove a row for a data object instance.
 * MAF automatically commits the change if the second argument is true. If false, you
 * need to call pm.commit() later.
 * MAF generates the primary key attribute for you when calling insertEntity if you selected
 * the Generate Primary Key checkbox.
 */
pm.insertEntity(department, true);
pm.updateEntity(department, true);
pm.removeEntity(department, true);


Using Custom SQL Statements
You can specify custom SQL statements if the above data object-based APIs do not provide an option to execute the SQL statement you need. We distinguish between SQL SELECT and SQL DML statements. 

Use code as demonstrated in the following example if the result of your SELECT statement needs to be converted to a data object or a data object list.

DBPersistenceManager pm = new DBPersistenceManager();
ClassMappingDescriptor descriptor = ClassMappingDescriptor.getInstance(Dealer.class);
StringBuffer sql = pm.getSqlSelectFromPart(descriptor);
sql.append(" WHERE SALES_ACCOUNT_ID not in (SELECT DEALER_ID FROM PRIORITY_ASSIGNMENT WHERE PRIORITY_ID=" +
	 priority.getId() + ")");
sql = pm.constructOrderByClause(sql, descriptor);
ResultSet set = pm.executeSqlSelect(sql.toString(), null);
List<Dealer> dealerList = pm.createEntitiesFromResultSet(set, descriptor.getAttributeMappingsDirect());


Since the result must be converted to data object list, the SELECT clause should include all the columns, and the FROM clause should use the table name that corresponds to the data object. By using the getSqlSelectFromPart convenience method, the SELECT and FROM clause will be automatically created for you using the data object class descriptor from the persistence-mapping.xml file. You can then append your custom WHERE clause to the SQL statement. You can also append your custom ORDER BY clause, or, if you just want to use the default order by as registered with the data object class descriptor you can use the convenience method constructOrderByClause as in the example above. Once you have constructed your SQL SELECT statement, you can execute it using the executeSqlSelect method which returns a JDBC RowSet object. You then convert the JDBC RowSet to a data object list using the  createEntitiesFromResultSet method.

For all SQL SELECT results that cannot be converted to a data object list, you can define the whole SQL statement, and also process the JDBC RowSet. The following is an example of an aggregate query:

DBPersistenceManager pm = new DBPersistenceManager();
String sql = "SELECT AVG(SALARY) FROM EMPLOYEE";
ResultSet set = pm.executeSqlSelect(sql, null);
try {
  set.first();
  int averageSalary = set.getInt(1);
} 
catch (SQLException e) {
  sLog.severe("Error executing SQL statement: "+e.getLocalizedMessage());
}


For single-row insert, update or delete you will typically use the data object-based API described above. However, if you want to insert, update or delete multiple rows at once, you can use the executeSqlDml method. Here is an example where we increase the salary of all clerks by 10%.

DBPersistenceManager pm = new DBPersistenceManager();
String sql = "UPDATE EMPLOYEE SET SALARY = SALARY * 1.1 WHERE JOB_ID='CLERK'";
pm.executeSqlDml(sql, null, true);


If the third doCommit argument is true, the batch update will be automatically committed. If you set it to false, you need to call pm.commit() later.








6.11 Defining a Custom Resource

Describes how to add custom REST resources in your MAF application’s client data model that do not map directly to the standard CRUD resources supported by the MAF client data model.

The Artifact Profiles page of the REST Service Editor allows you to add custom resources. When you do this, MAF generates an additional method with the same name as your custom resource into your service object with the following signature:

public void doSomething(Department department) {
  invokeCustomMethod(department, "doSomething");
}


The advantage of this approach is that it is fast and easy to implement. If your MAF application is offline or the REST call fails due to a server error, the custom resource action will be registered as a pending data synchronization action. MAF makes the call later on when the MAF application returns to online mode. In other words, it is handled in the same ways as standard CRUD transactions in offline mode, as described in Synchronizing Offline Transactions from a MAF Application.

The disadvantage of this approach is that it limits you in how you supply query and path parameters, and how you provide the request payload (this can only be the serialized data object). The value of query and path parameters can be defined declaratively using the options described in How to Specify Query and Path Parameters. If you need complete flexibility in how you construct your URI path with query and path parameters, it is better to go for the programmatic approach and code your REST call in Java.

You can invoke any REST resource using the invokeRestService method on the remote persistence manager, which is either the RestJSONPersistenceManager, or if you connect to Oracle Mobile Cloud Service (MCS), the MCSPersistenceManager. For more information about these classes and methods, see Java API Reference for Oracle Mobile Application Framework.

You could also use the RESTServiceAdapter, described in Creating a Rest Service Adapter to Access Web Services. However, the invokeRestService method has the following advantages:

	One line of code makes the REST call


	It handles all responses with HTML status code in 200-299 range successfully. No exception is thrown for status codes 201-299, as is the case with the RESTServiceAdapter.


	If you have enabled web service logging, you can easily view the REST call details.


	If connecting to MCS, you do not need to specify the Oracle-Mobile-Backend-Id and (anonymous) Authorization header parameters.




The invokeRestService method has the following signature:

public String invokeRestService(String connectionName, String requestType, String requestUri, 
                                              String payload, Map<String, String> headerParamMap, int retryLimit, boolean secured)


Note:
The last argument (secured) is not used. It included for backward compatibility.

You typically add a method to your service object in which you invoke the invokeRestService method. You can then make the REST call from the user interface by dragging and dropping the method onto your AMX page. Here is a sample method that makes such a REST call:

public void invokeSomeRestResource(String pathParamValue,String queryParamValue) {

  if (isOnline()) {
      RestJSONPersistenceManager rpm = new RestJSONPersistenceManager();      
      String uri = "/someResourcePath/"+pathParamValue+"?someQueryParam="+queryParamValue;
      String result = rpm.invokeRestService("MyRESTConn", "GET", uri, null, null, 0, false);
    // do something with the result
  }    
}


If you want to execute the REST call in the background, the code looks as follows:

public void invokeSomeRestResource(String pathParamValue,String queryParamValue) {
  TaskExecutor.getInstance().execute(true, () -> {
    if (isOnline())
    {
      RestJSONPersistenceManager rpm = new RestJSONPersistenceManager();      
      String uri = "/someResourcePath/"+pathParamValue+"?someQueryParam="+queryParamValue;
      String result = rpm.invokeRestService("MyRESTConn", "GET", uri, null, null, 0, false);
      // do something with the result
    }    
  });
}


If the response should be converted to a list of entities and stored in SQLite database, like the standard Find All resource, use the handleReadResponse method on the remote persistence manager do all this for you. This is the signature of this method:

public <E extends Entity> List<E> handleReadResponse(String jsonResponse, Class entityClass, 
                                                     String collectionElementName, String rowElementName,          
                                                     List<BindParamInfo> parentBindParamInfos, boolean deleteAllRows)



The collectionElementName and rowElementName arguments map to the Payload List Element Name and Payload Row Element Name that we specify for standard GET resources. See Defining CRUD REST Resources for an explanation on how to set the values of these arguments based on the structure of the response payload. If the response returns an array as top-level object, you need to specify root as the value for collectionElementName.

You can leave the parentBindParamInfos argument null, and the deleteAllRows argument is obsolete (It is included for backwards compatibility). If you want to delete all local rows prior to processing the response payload, then you need to add the code to do so yourself.

The following code sample illustrates how the above example can be extended to process the response payload into a list of entities:

public void invokeSomeRestResource(String pathParamValue,String queryParamValue) {
  if (isOnline()) {
      RestJSONPersistenceManager rpm = new RestJSONPersistenceManager();      
      String uri = "/someResourcePath/"+pathParamValue+"?someQueryParam="+queryParamValue;
      String result = rpm.invokeRestService("MyRESTConn", "GET", uri, null, null, 0, false);
      List<Employee> emps = rpm.handleReadResponse(result, Employee.class, "root", null, null, false);
      setEntityList(emps);
  }    
}







6.12 Executing Custom Logic After CRUD REST Calls

Describes the methods that MAF generates in service classes to execute CRUD operations against the local and/or remote persistence manager(s). MAF generates these methods from the Artifact Profiles page of the REST Service Editor.

A department service class, for example, will have methods like findAllDepartment, saveDepartment and removeDepartment.  These methods indirectly make the corresponding REST calls if you configured these calls in the REST editor. So, if you want to execute custom logic based on a REST response, you might be inclined to add your logic at the end of these methods. However, this will not work if you execute these REST calls in the background, which might be the case when you select the Remote Read in Background and/or Remote Write in Background checkboxes in the Runtime Options page. In this scenario, your custom logic would already be executed while the REST call is still in progress in a separate background thread.

You need to follow a different approach to make sure your custom logic executes after the REST call completes in the background. If you need to add custom logic after a read REST call (GET), you can override one of the following methods in your service class:

	executeRemoteFindAll 


	executeRemoteFindAllInParent 


	executeGetCanonical




Add your custom logic after the call to super, as demonstrated in the following example that overrides executeRemoteFindAll:

@Override
protected List<Department> executeRemoteFindAll()
{
  // call super to get the new list of departments from REST call
  List<Department> result =  super.executeRemoteFindAll();
  // do some custom logic here
  ...

  // return department list
  return result;
}


If you need to execute custom logic after a write REST call (POST, PUT, PATCH, DELETE), create a subclass of the remote persistence manager, and override one of the following methods:

	insertEntity 


	updateEntity 


	mergeEntity 


	removeEntity




Find the remote persistence manager class that you need to subclass. In the Artifact Profiles page, shown in Figure 6-33, select the correct data object, and copy the class name from the Remote Persistence Manager field. Create a new Java class that subclasses from this class and override one or more of the methods listed above. To ensure that the MAF application runtime uses your custom remote persistence manager, enter the fully qualified class name of your subclass in the Remote Persistence Manager field shown in Figure 6-33. For information about invoking the Edit Persistence Mapping dialog to access the Runtime Options page, see Editing the Client Data Model in a MAF Application.

Figure 6-33 Remote Persistence Manager
[image: The surrounding text describes the image.]


You need to subclass the remote persistence manager for write methods because of the offline transactions supported by MAF. In offline mode, REST calls will not be executed but will instead be registered as pending synchronization action(s). When online again, the MAF application executes the REST call directly using your remote persistence manager subclass, bypassing the service class.

If you need to execute custom logic based on the raw response from the REST call, before MAF has done any processing, override the following method in the remote persistence manager:

public String invokeRestService(String connectionName, String requestType, String requestUri, 
                                String payload, Map111String,String222 headerParamMap, int retryLimit, boolean secured)

This method handles all REST calls in MAF and returns the response of the REST call. After calling super, you can also call getLastResponseStatus() and getLastResponseHeaders() to get more information about the response.





6.13 Getting Programmatic Access to Service Objects

Describes how to get programmatic access to an instance of a service object. 

You typically create a data control for your service objects to create the user interface of your MAF application using drag and drop from the Data Controls panel. If you want to access a service object from a managed bean or a lifecycle listener method, create an instance of your service object as follows:

DepartmentService service = new DepartmentService(); 

Where DepartmentService extends from oracle.maf.impl.cdm.persistence.service.EntityCRUDService.

This triggers a REST call if you have selected Auto Query in the Runtime Options page, as described in Setting Runtime Options for the Client Data Model, and you specified a value for Find All Resource , as described in Defining CRUD REST Resources. If you do not want to perform this automatic query for the instance you create programmatically, use the following constructor that takes autoQuery as a boolean argument:

DepartmentService service = new DepartmentService(false); 

If you do want to perform an automatic query, write code as follows:

DepartmentService service = new DepartmentService(); 
List<Department> deps = service.getDepartment();
// do something with the departments


This will not work reliably if the REST call executes in the background which happens when the Remote Read in Background checkbox is selected in the Runtime Options page. In that case, the getDepartment() method call only returns the departments stored in the local database (if any), as the REST call executes in a background thread. So, the safest way is to use the following constructor:

public DepartmentService(boolean doRemoteReadInBackground, boolean doRemoteWriteInBackground)
{
  super(false);
  setDoRemoteReadInBackground(doRemoteReadInBackground);
  setDoRemoteWriteInBackground(doRemoteWriteInBackground);
}


This constructor calls super with the autoQuery argument set to false, and will set the remoteReadInBackground and remoteWriteInBackground properties as specified in your constructor call. In other words, using this constructor you can get an instance that ignores the selections made in the Runtime Options page (and stored in the persistence-mapping.xml file).

DepartmentService service = new DepartmentService(false,false); 
// get latest department list from server by making synchronous REST call
service.findAllDepartmentRemote; 
// get a handle in the department list
List<Department> deps = service.getDepartment();
// do something with the department list


In managed bean code, you might need access to the service object instance used by the data control. Do this using the following convenience method:

DepartmentService service = (DepartmentService) EntityUtils.getEntityCRUDService(Department.class);

This method looks up a data control instance by the name of your service object class. Be aware though that if you use this method without the data control being instantiated yet (that is, used on an AMX page), it creates a new instance using the default constructor which might trigger an unwanted REST call as explained previously. A data control instance lives in the context of an application feature. If you have used the same data control in the AMX pages of two different application features, you will have two instances of the underlying service object. The application feature context in which you execute the getEntityCRUDService method determines which instance returns.

Move as much logic as possible into your service class to reduce the need to get a handle on the data control instance in your managed bean code. If you evaluate lots of value binding and method binding expressions, and subsequently execute lots of these method bindings, you might want to rethink your coding strategy.

Finally, if you only need access to the local SQLite database in your custom Java code and do not require any REST calls to be made, you do not have to create a service object instance. Instead, use an instance of oracle.maf.api.cdm.persistence.manager.DBPersistenceManager to query or manipulate data objects. For more information, see the Java API Reference for Oracle Mobile Application Framework.





6.14 Understanding Usage of the Primary Key

Every data object must have a primary key to ensure that rows in the SQLite database can be uniquely identified. MAF also uses the primary key to minimize data object creation in the data object cache and to prevent the creation of multiple instances of the data object.

Use the following method to retrieve a specific data object instance from the cache:

EntityCache.getInstance().findByUID(Class entityClass, Object[] key)

Use the following method from the DBPersistenceManager class to retrieve a data object from the cache or from the database if the data object has not been cached: 

findByKey(Class entityClass, Object[] key)

The primary key can be a composite key consisting of multiple attributes/columns. This is why the key argument in the above methods takes an object array. If the primary key is a single numeric attribute, MAF automatically generates a primary key if you select the Generate Primary Key checkbox in the Runtime Options page described in Setting Runtime Options for the Client Data Model. MAF queries the SQLite database for the current maximum value and increments this value by 1 when the DBPersistenceManager’s insertEntity method is called, either by the framework, or by your custom code.

You can also generate a primary key yourself, by using the following method:

EntityUtils.generatePrimaryKey(Entity entity, int increment)

Note:
The latter method only works if you selected the Generate Primary Key checkbox for the data object as it checks this flag in the persistence-mapping.xml file.

Understanding MAF Management of Server-Derived Primary Key Values
The primary key value that you create or generate for new data object instances can be regarded as a temporary primary key. Obviously, this primary key is not guaranteed to be unique at the server side. Typically, when you invoke a REST service that inserts the data object to the remote server, the remote server generates a truly unique primary key.

If the REST call that inserts the data object returns the data object with the new server-derived values in the response, then the MAF client data model automatically updates the temporary primary key with the server-derived primary key. The MAF client data model deletes the database row with the temporary primary key and inserts a new row with the server-derived key. It also updates the database object cache.

Make sure that the Create Resource endpoint returns the full data object in the response to benefit from this MAF client data model feature.




SQLite Auto-Increment Functionality
Avoid using SQLite’s auto-increment functionality because MAF uses the primary key to identify instances in the data object cache and to update existing rows in the SQLite database when the MAF application fetches the up-to-date data from the server. For this reason, it is better to specify the primary key using one or more data object attributes that are included in the payload coming from the remote server rather than SQLite’s auto-increment functionality. 

It is fine to use SQLite’s auto-increment functionality for data objects where no existing data objects instances are retrieved from the server. That is, where no GET resource called to load data into the SQLite database.  

For more information about SQLite’s auto-increment functionality, see SQLite’s documentation.








6.15 Using Filtered Entity Lists

Describes the methods that the MAF client data model generates to facilitate the creation of filtered lists in the UI of your MAF application.

MAF generates a getter method in the data object’s CRUD service class that returns a collection of the data object instances. An employee data object’s service class (EmployeeService) has, for example, the following method:

public List<Employee> getEmployee() {   
  return getEntityList(); 
}  


The EntityCRUDService superclass stores the returned list in a private member variable (private EntityList<E> entityList). This list contains all data object instances retrieved from the local SQLite database and/or from a call to the Find All REST resource if you selected the Auto Query checkbox in the Runtime Options page, as described in Setting Runtime Options for the Client Data Model.

To filter this list based on a quick search field in the user interface, use the find[entityName] method that the data object CRUD service class also generates. For example, the following method is generated for an employee data object.

public void findEmployee(String searchValue) {
  super.find(searchValue);
}


Drag and drop the method from the Data Controls panel onto your AMX page to render a search field and a command button to invoke the find[entityName] method. When the end user taps the command button to invoke the find[entityName] method, the find[entityName] method delegates to the find method in the DBPersistenceManager class. For more information about the DBPersistenceManager class, see Accessing the SQLite Database Using the MAF Client Data Model DBPersistenceManager and Java API Reference for Oracle Mobile Application Framework. The result returned by the find method is stored as the new content of the entityList variable. A data change event is send to the user interface to refresh the list correctly after the end user clicks the command button.

You can also write a custom method to filter entity lists. The following example filters a list of employees to only clerks. 

public void filterClerks()
{
  DBPersistenceManager pm = new DBPersistenceManager();
  Map<String,String> searchAttrs = new HashMap<String,String>();
  searchAttrs.put("jobId","CLERK");
  List<Employee> clerks = pm.find(Employee.class,searchAttrs); 
  setEntityList(clerks);
}


The call to setEntityList updates the entityList variable and sends the required data change events to the user interface once setEntityList is invoked. 

Note:
It does not matter whether this method is invoked through some UI action or through Java code in a background thread.

Assume, for example, that the user interface of your application needs to show multiple filtered lists at the same time. You want to show, for example, a list of employees and a list of clerks. In this scenario, the filterClerks method cannot update the entityList member variable because entityList already shows all employees in the user interface. The solution is to add a getter method to return the list of clerks. This adds a clerks collection attribute to the EmployeeService data control that you can drag and drop onto AMX pages to show the list of clerks. The following code example illustrates such a getter method:

public List<Employee> getClerks()
{
  DBPersistenceManager pm = new DBPersistenceManager();
  Map<String,String> searchAttrs = new HashMap<String,String>();
  searchAttrs.put("jobId","CLERK");
  List<Employee> clerks = pm.find(Employee.class,searchAttrs); 
  return clerks;
}

@Override
protected void setEntityList(List<Employee> entityList)
{
  super.setEntityList(entityList);
  // we also need to refresh the clerks list
  getPropertyChangeSupport().firePropertyChange("clerks", null, getClerks());
  getProviderChangeSupport().fireProviderRefresh("clerks");      
}



The previous example overrides the setEntityList method to handle the situation where we retrieve the latest list of employees in the background by calling the Find All REST resource. When a MAF application executes a Find All REST call in the background, it calls setEntityList when the response is returned and the database has been updated with the latest set of data object instances included in the response payload. In our example, the user interface shows both a list of all employees and a list of clerks. We want both lists updated when the REST call completes. Overriding the setEntityList method ensures that the getClerks method is executed again once the latest set of employees has been retrieved from the REST service and ensures that data change events are sent to refresh the clerks list.





6.16 Using the CDM in a MAF Application

Use the generated CDM artifacts in a MAF application.

When you generate a CDM profile, it creates the artifacts needed to incorporate the REST service into the MAF application. It creates:

	The Java data and service objects


	persistence-mapping.xml


	mobile-persistence-config.properties


	The SQL DDL statements


	And some managed beans and configuring FARs




In the MAF Application Editor, you can see the generated features in the Registered Features node, as shown in .

Figure 6-34 CDM Features
[image: described in the surrounding text]


To incorporate features from the client data model:

	Create a task flow and AMX pages. For more information, see Creating MAF AMX Pages and MAF Task Flows.


	With an AMX page open in the editor, add data controls from the client data model by dragging them from the Data tab in the Palette, as shown below.

[image: described in the surrounding text]
	


	








6.17 Synchronizing Offline Transactions from a MAF Application

MAF applications allow end users to perform transactions when the application is in offline mode. MAF performs a data synchronization action for each transaction when the application is next in online mode.

A transaction in this context is a method invocation on a service object that results in a REST call to create, modify or delete data. If you invoke a service object’s method, such as, saveDepartment(Department), MAF checks if there is a corresponding REST resource to call. If there is no corresponding REST resource, MAF invokes the method against the on-device SQLite database if applicable. If there is a corresponding REST resource to call, MAF creates a data synchronization action. The data synchronization action holds the type of resource to execute (Insert, Update, Remove, or a custom action) and all data of the data object instance which the transaction requires. 

If the MAF application is in online mode, MAF starts the synchronization action and invokes the corresponding REST resource. If the MAF application is in offline mode and you enabled offline transactions for the data object, MAF registers the data synchronization action and stores it as a pending synchronization action. MAF synchronizes the action when the MAF application is next in online mode. MAF preserves the exact sequence in which transactions are committed when synchronizing. 

You enable offline transactions for a data object by selecting the Enable Offline Transactions checkbox, as described in Setting Runtime Options for the Client Data Model. If you disable offline transactions for a data object, MAF throws a “Device is offline” exception if an end user attempts to perform an offline transaction on the data object. Prevent this exception by disabling the UI controls when the MAF application is in offline mode so that end users cannot create a transaction that throws the exception.

MAF stores data synchronization actions in the PENDING_SYNCH_ACTIONS table of the SQLite database. The data object’s SQLite database table does not store information related to data synchronization actions. Assume, for example, an end user deletes a department when the MAF application is in offline mode. This action removes the corresponding row from the DEPARTMENTS table in the SQLite database and a corresponding data synchronization action is added to the PENDING_SYNCH_ACTIONS table. When the MAF application is next in online mode, the REST action associated with the data synchronization action of deleting the department is performed. This ensures that the local SQLite database tables reflect the latest transactions performed by end users regardless of whether the associated REST calls have been performed or not.

When a MAF application returns to online mode from offline mode, MAF waits for the application to invoke a REST call. When this event occurs, MAF synchronizes the pending data synchronization actions before processing the REST call. This synchronization makes sure that the subsequent REST call(s) and responses to the MAF application do not use obsolete data. You can explicitly invoke this automatic synchronization when the MAF application returns to online mode, even if there are no REST calls to trigger the automatic synchronization by invoking the synchronize(boolean) method from any service object in your MAF application. The oracle.maf.impl.cdm.persistence.service.EntityCRUDService class, from which all service object classes extend provides the synchronize(boolean) method. Invoking this method once from any service object class performs an automatic synchronization for all pending data synchronization actions in the MAF application. The boolean argument for synchronize determines whether synchronization happens in the background (true) or in the foreground (false). Although not recommended, you can disable the default behavior of MAF applications to synchronize pending synchronization actions before invoking a REST call. See How to View Pending Synchronization Actions.

MAF applications cannot detect if data synchronization conflicts occur when a MAF application returns to online mode and synchronizes data. Assume, for example, that an end user of your MAF application updates a department when the MAF application is in offline mode. Elsewhere, another user of a web application that accesses the same data set modifies the same department information. MAF cannot detect this latter change. When the MAF application returns online, MAF attempts to synchronize the changes in the PENDING_SYNCH_ACTIONS table. To resolve and work around the issue just described, you need to identify and resolve data synchronization conflicts at the location where all applications (mobile, web, and so on) access the data set that your MAF application accesses.

When MAF tries to synchronize pending synchronization actions by calling the corresponding REST resource, the REST call may return an error response for an action because, for example, the server is down. If this happens, MAF keeps the data synchronization action in the PENDING_SYNCH_ACTIONS table. It also updates the action with the timestamp of the synchronization attempt and the synchronization error. MAF continues processing the remaining data synchronization actions in the table despite the failure of one or more actions. MAF retries these pending data synchronization actions the next time it performs synchronization. You can expose these pending synchronization actions to end users so they can view and make a decision on what do with actions that remain to be synchronized. See How to View Pending Synchronization Actions. You can also write custom logic to execute in your MAF application on completion of a synchronization action. You can, for example, write code that executes in response to failure to synchronize. See How to Add Custom Logic to Handle Failed Synchronization Actions.



6.17.1 How to View Pending Synchronization Actions

Add the DataSyncFeature.jar feature archive to your MAF application to display an application feature where end users can view and remove pending synchronization actions.

Once added, your MAF application includes an application feature that includes a menu to view pending synchronization actions. End users can tap each pending synchronization action to view more detail and make a decision to remove the action or leave it for MAF to re-attempt to synchronize it.Figure 6-35 shows a composite image of the menu entry and the Pending Sync Actions screen in a MAF application where this feature archive has been added.

Figure 6-35 Viewing Pending Sync Actions
[image: The surrounding text describes the text.]






6.17.2 How to Add Custom Logic to Handle Failed Synchronization Actions

Write custom code that executes in your MAF application once data synchronization completes if you want to handle failed synchronization actions programmatically.

Perform the following steps to write Java code in and register it in your MAF application:

	Create a Java class that extends from oracle.maf.impl.cdm.persistence.service.DataSynchManager.


	Override the dataSynchFinished method to add custom logic after the data synchronization action(s) complete. 

protected void dataSynchFinished(java.util.List<DataSynchAction> succeededDataSynchActions, 
                                         java.util.List<DataSynchAction> failedDataSynchActions)

The dataSynchFinished method has two arguments: a list of successful synchronization actions and a list of failed synchronization actions. You can use this method to, for example, warn end users that one or more transactions failed and will be re-tried later, or you can inform them that all pending data synchronization actions have been processed successfully.

Add the Java code to implement your synchronization policy to this method. The following simple example informs the user about the number of successful and failed synchronization actions:

package application.model.service;

import java.util.List;    
import oracle.adfmf.framework.exception.AdfException;
import oracle.maf.impl.cdm.util.MessageUtils;
import oracle.maf.api.cdm.persistence.service.DataSynchAction;
import oracle.maf.impl.cdm.persistence.service.DataSynchManager;

public class MyDataSynchManager extends DataSynchManager {

  public DataSynchManager() {
    super();
  }

  @Override
  protected void dataSynchFinished(List<DataSynchAction> succeededDataSynchActions,
                                   List<DataSynchAction> failedDataSynchActions)  {
    int ok = succeededDataSynchActions.size();
    int fails = failedDataSynchActions.size();
    int total = ok + fails;
    MessageUtils.handleMessage(AdfException.INFO,
       total + " data synch actions completed. Successful: " + ok + ", Failed: " + fails);
  }
}




	Register your class in your application’s mobile-persistence-config.properties file, as demonstrated by the following example:

datasync.manager.class=application.model.service.MyDataSynchManager 

The mobile-persistence-config.properties file is in ApplicationRootDirectory/ApplicationController/src/META-INF/ folder. 








6.17.3 What You May Need to Know About Disabling Automatic Synchronization

Automatic synchronization of transactions from a MAF application can be disabled.

To disable automatic synchronization of transactions from a MAF application:

	Create a new abstract Java class that extends the oracle.maf.impl.cdm.persistence.service.EntityCRUDService


	Override the synchronize method and comment out the call to super.synchronize so the method performs no execution


	Modify your service object classes to extend from the just-created subclass instead of extending from EntityCRUDService




If you disable automatic synchronization, configure your MAF application so that end users can explicitly start a synchronization action. Use the following statement to explicitly trigger data synchronization:

new DataSynchService().synchronize(true); 



The boolean argument determines whether the synchronization happens in the background (true) or in the foreground (false). The DataSynchService class is located in the following package: oracle.maf.api.cdm.persistence.service. For more information, see Java API Reference for Oracle Mobile Application Framework.

We do not recommend disabling automatic synchronization of transactions as it can lead to out-of-date data in your application and a confusing user experience. The following example use case for a user (John) illustrates this point. John performs the following actions in his application:

	Gets the latest list of departments when starting the application in online mode


	Modifies the name of department 10 in offline mode


	Removes department 20 in offline mode


	Creates a new department 280 in offline mode


	Leaves the application


	John starts the application again in online mode and the latest list of departments is retrieved from the server while the 3 pending sync actions are not yet processed


	John will now see the old department name of department 10


	John will now see department 20 again although he already removed it


	If you (the MAF application developer) selected the Delete Local Rows checkbox for the Find All Resource for department data object, the new department (280) that John created disappears again.




Only when John manually starts a synchronization action, will he see the latest data again including the changes he made in offline mode once he refreshes the department list again with the latest data from the server (through a user interface control or by restarting the application). 







6.18 Understanding the Client Data Model’s Support for Data Change Events

Describes the APIs that the MAF client data model uses to refresh the user interface of MAF applications in response to data change events in the underlying data collection.

The data and service classes that the MAF client data model generates provide ready-to-use support for both types of change events (property and provider) that MAF supports. This is because the Entity and EntityCRUDService classes that these types of classes extend from both extend from the ChangeEventSupportable class. For more information about the data change events that MAF supports, see Working with Data Change Events.

If you want to send a data change event from your data or service class, call the corresponding getter method to get an instance to send your change event:

	getPropertyChangeSupport() 


	getProviderChangeSupport()




Always use the above getter methods rather than including your own instance of propertyChangeSupport or providerChangeSupport in a data or service class. This avoids breaking the built-in runtime code that the MAF client data model uses to refresh the user interface of your MAF application.

By default, each service class has a getter method that returns a list of data objects. A DepartmentService class, for example, includes the following generated method:

public List<Department> getDepartment() {
  return getEntityList();
}


When your MAF application makes a REST call to get the up-to-date list of departments, MAF automatically refreshes the user interface by invoking the setEntityList method from the EntityCRUDService superclass of the service class. This method calls another generated method in the service class (getEntityListName) to find out which property name to use in the fireProviderRefresh method call. The following example shows the generated getEntityListName method for a DepartmentService class:

protected String getEntityListName() {
  return "department";
}


The above implementation means that:

	If you write custom logic to change the content of a department list, you can call setEntityList to refresh the user interface with content changes.


	If you rename the generated method getDepartment to the more appropriate plural name getDepartments, you also need to change the method getEntityListName to return "departments" instead of "department". If you do not, the standard MAF client data model refresh code will no longer work.


	If you have added your own getter list methods to the service class to provide multiple filtered views on your set of data object instances, you can override the setEntityList method  to make sure your filtered lists also refresh in the user interface when a REST call completes. See Using Filtered Entity Lists.




Refresh Forms in Response to Data Change Events
To refresh the user interface in a form layout where only one data object instance displays, you need to use property change events because provider change events only refresh list views. While each data class includes the PropertyChangeSupport instance to send a property change event as explained above, the generated setter methods in your data object instances do not send change events by default. You are free to add this code yourself, as long as you use the getPropertyChangeSupport() method:

public void setName(String name)
{
  String oldValue = this.name;
  this.name = name;
  getPropertyChangeSupport().firePropertyChange("name", oldValue, name);;
}


If you want to refresh all properties (attributes) of a data object instance, you can also use the MAF convenience method EntityUtils.refreshEntity. This takes a data object instance as its only argument.




Send Data Changes in a Background Thread
When sending data change events in a background thread, you need to flush these data change events to the user interface layer by calling AdfmfJavaUtilities.flushDataChangeEvent. Furthermore, MAF requires you to use the MafExecutorService to prevent deadlocks when sending data change events in a background thread. The following example demonstrates how you use the execute method from the MafExecutorService to send data change events and flush the events once complete. The following example uses a Java 8 Lambda expression to pass in the code.

public void setName(String name) {
  String oldValue = this.name;
  this.name = name;
  if (AdfmfJavaUtilities.isBackgroundThread()) {
    MafExecutorService.execute(() ->
       {
         getPropertyChangeSupport().firePropertyChange("name", oldValue, name);
         AdfmfJavaUtilities.flushDataChangeEvent();                     

       });        
  }
  else {
    getPropertyChangeSupport().firePropertyChange("name", oldValue, name);        
  }
}



As an alternative to writing the above code for each attribute you want to refresh, you can instead use the refreshUI method provided by the MAF client data model’s Entity class to send property change events. This method takes a list of attributes for which you want to send data change events, as the following example demonstrates:

      List<String> attrs = new ArrayList<String>();
      attrs.add("name");
      attrs.add("managerId");
      refreshUI(attrs);



The refreshUI method uses the previously-described MafExecutorService and flushes the data change events when running in a background thread.




Refresh the User Interface with Data Changes from a Child Data Collection
By default, the MAF client data model does not refresh a user interface with data changes to a child data collection when a MAF application makes a REST call that returns the parent data collection. This default behavior optimizes the performance of your application as it prevents a child data object being read from the database and loaded into memory when the page that triggers the REST call might only display the parent data object. You can extend a refresh to include a child data collection by overriding the refreshUI method from the Entity class in your data object’s class. The following example demonstrates how you might do this in a Department class where you want to refresh a child data collection of employees:

  @Override
  public void refreshUI(List attrsToRefresh)
  {
    getProviderChangeSupport().fireProviderRefresh("employees");
    super.refreshUI(attrsToRefresh);
  }









6.19 Forcing Offline Mode in a MAF Application

MAF allows you to configure a MAF application as if the device it runs on is offline when it is connected to the Internet.

This can be helpful to prevent REST calls over slow network connections. For example, you might use it to prevent REST calls over 3G connections but allow them over Wi-Fi connections.

Use the following method to force offline mode:

new ConnectivityBean().setForceOffline(true);

Note:
While you create a new instance of ConnectivityBean, the value of forceOffline flag is saved in a static variable that is shared across all instances.

This allows you to use the ConnectivityBean class as a managed bean and force/unforce offline mode from the user interface. This might be helpful for demos where you want to show data synchronization capabilities of MAF. To do this, define the managed bean in the adfc-mobile-config.xml file as follows:

<managed-bean id="__3">
  <managed-bean-name>Connectivity</managed-bean-name>
  <managed-bean-class>oracle.maf.api.cdm.controller.bean.ConnectivityBean</managed-bean-class>
  <managed-bean-scope>application</managed-bean-scope>
</managed-bean>


You can then add a "force offline" toggle option in your AMX pages as follows:

<amx:commandLink id="menFo" text="#{Connectivity.forceOffline ? 'Unforce offline' : 'Force offline'}">
    <amx:setPropertyListener id="menfospl" from="#{!Connectivity.forceOffline}" to="#{Connectivity.forceOffline}"/>
</amx:commandLink>


CDM generates a menu entry that displays this option, as shown in Figure 6-36.

Figure 6-36 Force Offline Menu Entry from MAF User Interface Generator
[image: The surrounding text describes the image.]


If you want to force offline mode based on the strength of the network connection, use the Cordova network plugin which is pre-installed with MAF to set up a JavaScript callback handler that calls the ConnectivityBean.forceOffline method.





6.20 Using a Visual Indicator for Running Background Tasks

Describes how to render a visual indicator to end users to let them known that their MAF application is performing background tasks.

MAF makes all background REST calls through a thread pool that maintains a Boolean flag to return True if the MAF application is executing at least one task in the thread pool. Use the following EL expression to access the value of this Boolean flag:

#{applicationScope.maf_bgtask_running}

CDM generates the following entry in the AMX pages it creates to display the visual indicator, shown in Figure 6-37, when the MAF application processes tasks in the background.

  <amx:image id="bgRunImg" source="/images/reloading.gif" inlineStyle="margin-right:5px;" 
            rendered="#{applicationScope.maf_bgtask_running}"/>


Figure 6-37 Visual Indicator for Background Tasks from MAF User Interface Generator
[image: The surrounding text describes the image]








10 Using Plugins in MAF Applications 

This chapter describes how to enable the core plugins that MAF provides for use in MAF applications, how to register additional plugins, how to import a plugin from a FAR, and how to package plugins in your MAF application for deployment.


This chapter includes the following sections:

	Introduction to Using Plugins in MAF Applications


	Enabling a Core Plugin in Your MAF Application


	Registering Additional Plugins in Your MAF Application


	Deploying Plugins with Your MAF Application


	Importing Plugins from a Feature Archive File


	Using a Plugin in a MAF Application


	Providing Usage Descriptions for Plugins that Access Device Capabilities on iOS






10.1 Introduction to Using Plugins in MAF Applications

A MAF application uses several Cordova plugins to interact with the device on which it is deployed. MAF provides core plugins by default, but users can register additional plugins.

MAF packages a number of Cordova plugins. A MAF application uses these plugins to interact with the device on which it is deployed. Core plugins are the plugins that MAF provides by default. View these plugins in the MAF Application Editor. Examples include the Email and Contacts plugins that MAF applications use to access email and contact functionality from a device.

View the Cordova versions used by the Android, iOS, and Windows platforms by selecting External Plug-ins in the MAF Application Editor.

Select a plugin in the Core Plugins list, as shown in Figure 10-1, to view a description of the individual plugins. By default, a newly-created MAF application enables only one core plugin (Network Information plugin). You enable these core plugins, as described in Enabling a Core Plugin in Your MAF Application.

Note:
All applications on iOS devices have network access by default. You cannot change this behavior. If an application that is deployed to an Android device does not require network access, disable the Network Information plugin. The Network Information plugin must be enabled to facilitate remote debugging of an application running on an Android emulator or device.



You can register additional plugins if the core plugins that MAF provides by default do not meet the requirements of your MAF application. See Introduction to custom Cordova plugin development at http://blogs.oracle.com/mobile/entry/introduction_to_custom_cordova_plugin and Registering Additional Plugins in Your MAF Application. Once you have either enabled the core plugin or registered any additional plugins for your MAF application, you create content in an application feature that accesses the functionality of the plugin. See Using a Plugin in a MAF Application.

If your MAF application fails to deploy after you register additional plugins, it may be due to filename conflicts between plugins that your MAF application uses. Alternatively, it may be due to the absence of dependent plugin that additional plugins you registered require to function correctly. See Deploying Plugins with Your MAF Application. MAF applications may fail to deploy to the iOS platform if you do not provide usage descriptions when your MAF application uses plugins that access private data (contacts, photos, and so on) on the iOS device. For more information about these usage descriptions, see Providing Usage Descriptions for Plugins that Access Device Capabilities on iOS

To migrate a MAF application created with an earlier release of MAF, seeMigrating Cordova Plugins from Earlier Releases to MAF 2.3.0 in Installing Oracle Mobile Application Framework.

Figure 10-1 Plugins in the MAF Application Editor
[image: This image is described in the surrounding text]






10.2 Enabling a Core Plugin in Your MAF Application

A new application enables only the core Network Information plugin. Additional plugins must be registered before they can be used.

By default, newly-created MAF applications enables only one core plugin (Network Information plugin). Enable or disable additional core plugins so that your MAF application can access the associated device functionality.



10.2.1 How to Enable a Core Plugin in Your MAF Application

Use the procedure to enable a core plugin using the overview editor of the mafapplication.xml file in a MAF application.

You enable a core plugin using the MAF Application Editor.

To enable a core plugin in your MAF application:




	From the Project Explorer, expand the assembly project folder, then expand MAF and double-click MAF Application Editor.
	In the editor under Outline, expand Core plugins and then select Plugin Enablement. The Plug -ins already enabled for the application are listed.
	Click [image: This images is described in the surrounding text] to open the Mobile Plugin Selection dialog and select the core plugin you want to use. Click OK.For example, if you want your MAF application to be able to send an SMS message, select the SMS plugin.



	With the core plugin selected in the Plugin Enablement area of the MAF Application Editor, select whether the plugin is to be available for Android, iOS, or both. Save your changes.You can also add notes, for example, if there are plugins which are enabled but which do not have features associated with them.









10.2.2 What Happens When You Enable a Core Plugin in Your MAF Application

OEPE edits the maf-plugins.xml file of the application with entries that identify the enabled plugins in the application.

Once you enable a core plugin in the MAF Application Editor the plugin is listed in Plugin Enablement in the editor. You can see which features in the application use the selected plugin in the Registered Features Declaring Usage in the Plugin Enablement area. The example below shows the entries for a MAF application where the Email and Network Information plugins have been enabled. Enabling these plugins is a prerequisite to your MAF application using the email client of the device and accessing the internet.

<?xml version="1.0" encoding="UTF-8" ?>
<maf-plugins xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://xmlns.oracle.com/adf/mf">
  <cordova-plugins>
    <core-cordova-plugin id="c1" pluginId="cordova-plugin-network-information"/>
    <core-cordova-plugin id="c2" pluginId="com.oracle.maf.email"/>
 </cordova-plugins>
</maf-plugins>







10.3 Registering Additional Plugins in Your MAF Application

You can use additional plugins in a MAF application after registering the plugins.

Register additional plugins in your MAF application when you require functionality in your MAF application not provided by the core plugins that MAF delivers.



10.3.1 How to Register an Additional Plugin

Registration is necessary if you want to use additional plugins. Use the procedure to register plugins using the overview editor of the mafapplication.xml file of a MAF application. 

You use the MAF Application Editor to register the additional plugin you want your MAF application to use.

Before you begin, ensure that the application, and the plugin to be registered with the application, are stored on the same drive. If, for example, you store your application on the C: drive in a Windows environment, you must also store the plugin that you want to register with the application on the C: drive. This ensures that OEPE, using a relative path, successfully registers the plugin with your application.

To register an additional plugin for a MAF application:




	From the Project Explorer, expand the assembly project folder, then expand MAF and double-click MAF Application Editor.
	In the editor under Outline, right-click External plugins, and select New and then External Cordova Plugin.
	Enter the location of the plugin in URI. Click [image: This images is described in the surrounding text] to open the Mobile Plugin location dialog. Enter either an Eclipse workspace container, or navigate to an external folder containing the plugin.
	To re-inspect the plugin and update the information if the content of the URI has changed, click [image: This images is described in the surrounding text]. This gets the information available from the metadata of the current plugin. This can include:	Id


	Name


	Description


	Version


	Platform support. This can be edited so you can override the platform availability if you need to.


	Notes. You can add information that may be useful to understand the history of this registration in the application, or for any other purpose.












10.3.2 What Happens When You Register an External Plugin for Your MAF Application

When an additional plugin is registered, OEPE updates the maf-plugins.xml file of the application with entries for the plugin that was enabled in the MAF application.

Once you select the source files for the plugin you want your MAF application to use, OEPE edits the maf-plugins.xml file of the application with entries that identify the enabled plugins in your MAF application. The example below shows the entries in a maf-plugins.xml file where the Globalization plugin shown in Figure 10-2 has been registered with the MAF application.

Figure 10-2 Additional Plugin in the MAF Application Editor
[image: This image is described in the surrounding text]


<?xml version="1.0" encoding="UTF-8" ?>
<maf-plugins xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://xmlns.oracle.com/adf/mf">
  <cordova-plugins>
    <core-cordova-plugin id="c1" pluginId="cordova-plugin-network-information"/>
    <cordova-plugin id="c2" pluginId="cordova-plugin-globalization"
                    path="../../../../CordovaPlugins/cordova-plugin-globalization/">
      <platform id="p1" name="android" enabled="true"/>
      <platform id="p2" name="ios" enabled="true"/>
      <platform id="p3" name="windows" enabled="true"/>
    </cordova-plugin>
  </cordova-plugins>
</maf-plugins>







10.4 Deploying Plugins with Your MAF Application

A plugin may be deployed to a FAR, or a Mobile Application Archive file. A plugin can be deployed using an Android, iOS, or Windows deployment profile.

The deployment of a plugin with your MAF application depends on the selected method of deployment.

Deployment to a FAR



A deployment to a FAR includes a copy of the maf-plugins.xml file of the application named jar-maf-plugins.xml. It is identical to the maf-plugins.xml file of the application with the exception that the path attribute value of each plugin is an empty string. A FAR deployment does not include the source files for the plugin.




Deployment to a Mobile Application Archive File



A deployment to a Mobile Application Archive File includes a copy of the maf-plugins.xml file of the application with all path attributes set to an empty string.




Deployment Using an Android, iOS, or Windows Deployment Configuration



During deployments using an Android, iOS or Windows deployment configuration, OEPE invokes tools that build and deploy the application. These tools, in turn, invoke the Cordova plugman tool to install the configured plugins from their source location to the deployment folder.




Resolving Naming Conflicts Between Plugins



Deployment can fail due to naming conflicts if more than one plugin used by your MAF application contains resource files with the same name. For example, deployment fails if a MAF application uses two plugins that both have a resource file name arrays.xml.

To resolve these naming conflicts, rename the resource file in the plugin that conflicts with the resource file name in the other plugin. Update the reference to the resource file in the plugin.xml file of the first plugin. In our example, this requires you to rename the array.xml resource file name of the first plugin to pluginone_arrays.xml and edit the plugin.xml file of the plugin as follows:

<source-file src="src/android/LibraryProject/res/values/pluginone_arrays.xml"
                                             target-dir="res/values"/>




Usage Descriptions for MAF Applications Deployed to iOS
Deployment to the iOS platform fails if you enable a plugin that requires your MAF application to access device features (contacts and photos, for example). Provide a usage description as described in Providing Usage Descriptions for Plugins that Access Device Capabilities on iOS.




Adding Missing Dependent Plugins



Deployment can fail if an additional plugin that your MAF application uses does not locate the plugins that it requires (dependent plugins). This scenario can arise if you work behind a firewall. At deployment time, OEPE invokes the tools of Apache Cordova to manage plugins dependencies. These tools may fail to download dependent plugins if their proxy settings are not configured to allow the download of dependent plugins. To work around this scenario, download the missing dependent plugin, and add it to your MAF application. You add the missing dependent plugin the same way as other plugins that you want to add to your MAF application. For more information, see Registering Additional Plugins in Your MAF Application. After you add the dependent plugin, make sure that it appears before the plugin that requires it in the maf-plugins.xml file, as demonstrated in the example below.

<maf-plugins xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns="http://xmlns.oracle.com/adf/mf">
   <cordova-plugins>
     ....
    <cordova-plugin id="c2" pluginId="com.example.dependent.dependentPlugin"
                    path="../../../../../plugins/Dependent-Plugin-Required-By-PluginWithID_c3/">
      ...
    <cordova-plugin id="c3" pluginId="com.example.plugin"
                    path="../../../../../plugins/AdditionalPlugin/">
      ...
   </cordova-plugins>
</maf-plugins>








10.5 Importing Plugins from a Feature Archive File

Plugins can be imported into an application from a Feature Archive file.

When you import a FAR that contains a jar-maf-plugins.xml file to your application, the content in the jar-maf-plugins.xml file merges with the maf-plugins.xml file of the consuming application. OEPE logs information about the merge to its Messages window.

If the plugin to import from the FAR already exists in the maf-plugins.xml file of the consumer application, OEPE logs a message that the plugin exists in the application, and will not be merged.

If the plugin to import from the FAR does not exist in the maf-plugins.xml file of the consumer application, OEPE adds the plugin to the maf-plugins.xml file of the application. In this scenario, you need to set the path to the newly imported plugin, as described in Registering Additional Plugins in Your MAF Application.








10.6 Using a Plugin in a MAF Application

A plugin that is registered or enabled can be used to create content in an application.

Once you register a plugin or enable a core plugin in your MAF application, you can create content in the MAF application that uses the plugin.

See Integrating a custom Cordova plugin into a MAF app at http://blogs.oracle.com/mobile/entry/integrating_a_custom_cordova_pluginfor information about how you can invoke a plugin from Java, from a MAF AMX page, and from local HTML.

The BarcodeDemo sample application also demonstrates how you can accomplish this task.

Figure 10-3 Platform-Specific Content To Access a Plugin
[image: This images is described in the surrounding text]


Figure 10-3 shows a button (Scan) in the MAF AMX page that the BarcodeDemo sample application renders on the user's device at runtime. This button invokes a managed bean method and the managed bean method invokes a JavaScript function that calls the BarcodeScanner plugin.

Figure 10-4 Command Button Invoking Managed Bean Method to Access Plugin
[image: This is described in the surrounding text]


The example below shows a number of code extracts from the BarcodeDemo sample application.

Other sample applications, apart from the BarcodeDemo sample application, that demonstrate how to use additional plugins in MAF applications are BeaconDemo, and DatePicker. For information about how to access and use these sample applications, see MAF Sample Applications.

<!--  The following code snippet from the scanner.amx file shows how the Scan button invokes the scanBarcode method in the managed bean -->
<amx:commandButton text="Scan" id="cl2" actionListener="#{viewScope.BarcodeBean.scanBarcode}"/>
 
<!--  The following code snippet from the BarcodeBean.java file shows how the scanBarcode managed bean method invokes a JavaScript function -->
  public void scanBarcode (ActionEvent event)
  {
    // Invokes a JavaScript function named “scanBarcodeFromJavaBean"
    AdfmfContainerUtilities.invokeContainerJavaScriptFunction(AdfmfJavaUtilities.getFeatureId(),
                                                               "scanBarcodeFromJavaBean",
                                                               new Object[] { });
  }
 
<!--  The following code snippet from the scanner.js file shows how the JavaScript function accesses the barcode scanner and sets the resulting value in a managed bean field.-->
function scanBarcodeFromJavaBean(options)
        {
            cordova.plugins.barcodeScanner.scan(
              function(result)
               function onSuccess(result) {
        adf.mf.api.setValue( { "name": "#{viewScope.BarcodeBean.barcodeError}", 
                               "value": ""}, 
                               function() {}, 
                               function() {});
 
        adf.mf.api.setValue( { "name": "#{viewScope.BarcodeBean.barcodeResult}", 
                               "value": result.text}, 
                               function() {}, 
                               function() {});
 
        adf.mf.api.setValue( { "name": "#{viewScope.BarcodeBean.barcodeFormat}", 
                               "value": result.format}, 
                               function() {}, 
                               function() {});
 
        adf.mf.api.setValue( { "name": "#{viewScope.BarcodeBean.barcodeCancelled}", 
                               "value": result.cancelled == 1 ? "Yes" : "No"}, 
                               function() {}, 
                               function() {});
    }
    
    function onError(error) {
        adf.mf.api.setValue( { "name": "#{viewScope.BarcodeBean.barcodeError}", 
                               "value": "ERROR: " + error.text}, 
                               function() {}, 
                               function() {});
    }
    
    // Callable externally
    scanBarcodeFromJavaBean = function() { 
        cordova.plugins.barcodeScanner.scan(onSuccess, onError);
    }








10.7 Providing Usage Descriptions for Plugins that Access Device Capabilities on iOS

MAF applications that you deploy to iOS require usage descriptions if the MAF application uses hardware capabilities, such as the device camera, that allow it to access user data.

The iOS platform requires these descriptions to display in the system dialog that it uses to prompts an end user to allow an application access to the functionality and potentially sensitive user data.Figure 10-5 shows an example where the text “This application allows the user to upload photos from their photo library” is the usage description from the MAF application.

Figure 10-5 Usage Description in the UI of a MAF Application Deployed to iOS
[image: The surrounding text describes the image.]


Basic usage of MAF does not enable functionality that requires you to provide usage descriptions. However, if you enable a core plugin that requires a usage description or use other plugins that require usage description, you need to provide a usage description to successfully deploy the application. Your application may crash or the Apple App Store may reject it if you do not provide a usage description. 

The Camera, Contacts, and Geolocation core plugins require usage descriptions. MAF provides the following generic usage descriptions for these core plugins:

	Camera: The camera plugin enables access to the device camera and photo libraries.  

This plugin requires usage descriptions for the following Cocoa keys:  NSCameraUsageDescription and NSPhotoLibraryUsageDescription.


	Contacts: The contacts plugin enables access to the address book on the device.  

This plugin requires a usage description for the following Cocoa key: NSContactsUsageDescription.


	Geolocation: The geolocation plugin uses device location services on the device. 

This plugin requires a usage description for the following Cocoa key: NSLocationWhenInUseUsageDescription.




These generic usage descriptions meet the technical requirements of the iOS platform to successfully deploy the MAF application. We recommend that you provide a specific usage description that explains to your end users why your application needs to access the functionality and data requested by the plugin. For additional plugins that you register with your MAF application that require usage descriptions, you must provide the usage description.

You provide a usage description in your application’s resource bundle .XLF file. The usage descriptions uses an iOS platform Cocoa key(s) as the value for the trans-unit element’s id attribute. The following example shows a usage description that appears when a MAF application prompts an end user to grant access to the user’s photo library. 

<?xml version="1.0" encoding="UTF-8" ?>
<xliff version="1.1" xmlns="urn:oasis:names:tc:xliff:document:1.1">
  <file source-language="en" original="mobile.ViewControllerBundle" datatype="x-oracle-adf">
    <body>
      <trans-unit id="NSPhotoLibraryUsageDescription">
        <source>This application allows the user to upload photos from their photo library.</source>
        ...


Also provide usage descriptions in locale-specific resource bundles if your MAF application supports more than one locale. The following example shows the corresponding usage description that renders when the locale is French.

...
  <file source-language="fr" original="mobile.ViewControllerBundle_fr" datatype="x-oracle-adf">
    <body>
      <trans-unit id="NSPhotoLibraryUsageDescription">
        <source>Cette application permet à l'utilisateur de télécharger des photos à 
                partir de leur bibliothèque de photos.</source>
        ...


At deployment time, MAF populates the usage descriptions that you define in the resource bundle into the info.plist file of the application that is deployed to the iOS device.

For more information about creating resource bundles in a MAF application, including how to create locale-specific resource bundles, see Localizing MAF Applications.

For a list of the Cocoa keys that identify usage descriptions, see the keys that append UsageDescription to their key name in Apple’s Cocoa Keys documentation at https://developer.apple.com/library/content/documentation/General/Reference/InfoPlistKeyReference/Articles/CocoaKeys.html. 







11 Using Lifecycle Listeners in MAF Applications

This chapter describes using the MAF Application Editor and MAF Features Editor to define the display behavior of the mobile application's springboard and navigation bar and how to designate content by embedding application features.


This chapter includes the following sections:

	Introduction to Lifecycle Listeners in MAF Applications


	Registering a Lifecycle Listener for a MAF Application or an Application Feature


	What Happens When You Register a Lifecycle Listener






11.1 Introduction to Lifecycle Listeners in MAF Applications

Lifecycle listeners contain code that runs in response to specific application events. Review the information about the interfaces to be implemented for communication with event notifications, and how they can create lifecycle listeners.

Lifecycle listeners are useful locations to write code that executes in response to specific events in your application. MAF provides lifecycle listeners where you can write code in response to application or application feature events. A typical implementation of an application lifecycle listener method may be to write code that initializes the database of the application when the application starts, as described in Using the Local SQLite Database, or to update a security configuration from URL parameters, as described in How to Update Connection Attributes of a Named Connection at Runtime.

MAF provides the following two interfaces that you can implement to communicate with event notifications:

	oracle.adfmf.application.LifeCycleListener

This interface specifies the following methods that an application lifecycle listener must implement:

	activate()


	deactivate()


	start()


	stop()





	oracle.adfmf.feature.LifeCycleListener

This interface specifies the following methods that a feature lifecycle listener must implement:

	activate()


	deactivate()







You create a lifecycle listener by creating a Java class that implements the appropriate interface and registering the implementation in your MAF application, as described in Registering a Lifecycle Listener for a MAF Application or an Application Feature.

A new MAF application that you create implements the oracle.adfmf.application.LifeCycleListener interface through the default creation of the application.LifeCycleListenerImpl.java class in the application project, as shown in Figure 11-1.

Figure 11-1 Implementation of Application Lifecycle Listener
[image: The surrounding text describes the image.]


Note that the application lifecycle listener is executed with an anonymous user (that is, there is no user associated with any of its methods and no secure web service is called).

Table 11-1 describes the specific times that MAF invokes application lifecycle methods during the application startup, shutdown, and hibernation.


Table 11-1 Timing of the MAF Invocation of Application Lifecycle Methods

	Method	Timing	When Called	Usage
	start

	Called after the MAF application has completely loaded the application features and immediately before presenting the user with the initial application feature or the springboard. This is a blocking call.

	When the application process starts.

	Uses include:

	Determining if there are updates to the MAF application.


	Requesting a remote server to download data to the local database.





	stop

	Called as the MAF application begins its shutdown.

	When the application process terminates.

	Uses include:

	Logging off from any remote services.


	Uploading any data change to the server before the application is closed.





	activate

	Called as the MAF application activates from being situated in the background (hibernating). This is a blocking call.

	After the start method is called.

	Uses include:

	Reading and re-populating cache stores.


	Processing web service requests.


	Obtaining required resources.





	deactivate

	Called as the MAF application deactivates and moves into the background (hibernating). This is a blocking call.

	Before the stop method is called.

	Uses include:

	Writing the restorable state.


	Closing the database cursor and the database connection.











Table 11-2 describes the specific times that MAF invokes feature lifecycle methods during the activation and deactivation of a feature.


Table 11-2 Timing of MAF's Invocation of Feature Lifecycle Methods

	Method	Timing	When Called	Usage
	activate

	Called before the current application feature is activated.

	Called when a user selects the application feature for the first time after launching a MAF application, or when the application has been re-selected (that is, brought back to the foreground).

	Uses include:

	Reading the applicationScope variable.


	Setting the current row on the first MAF AMX view.





	deactivate

	Called before the next application feature is activated, or before the application feature exits.

	Called when the user selects another application feature.

	You can, for example, use the deactivate event to write the applicationScope variable, or any other state information, for the next application feature to consume.








For more information about the oracle.adfmf.application.LifeCycleListener and oracle.adfmf.feature.LifeCycleListener interfaces, see the Java API Reference for Oracle Mobile Application Framework.

The LifecycleEvents sample application demonstrates declaring listener classes that implement both the application and feature interfaces. It registers these listener classes in the maf-application.xml and maf-feature.xml files of the MAF application. For more information about this and other sample applications, see MAF Sample Applications..





11.2 Registering a Lifecycle Listener for a MAF Application or an Application Feature

In MAF, you can register additional plugins. Use the first procedure to register an application lifecycle listener using the overview editor for the mafapplication.xml file, and use the second procedure to register a feature lifecycle listener using the overview editor for the maf-features.xml file .

You register an application lifecycle listener using the MAF Application Editor and a feature lifecycle listener using the MAF Features Editor.

To register an application lifecycle listener:

	In the Project Explorer, expand the assembly project, then MAF and double-click MAF Application Editor.


	In the Outline, select the application node, and in the Application tab specify the Java class that implements the oracle.adfmf.application.LifeCycleListener interface in the Lifecycle Event Listener field.

Note:
If you place the mouse pointer over the label for Lifecycle Event Listener, OEPE displays a tooltip describing the listener class.



Figure 11-2 Retrieving the Application Event Listener
[image: This image is described in the surrounding text]





To register an application feature lifecycle listener:




	In the Project Explorer, expand the view project, then MAF and double-click MAF Features Editor.
	Select the feature in the Features list for which you want to register a feature lifecycle listener.
	In the Lifecycle Event Listener field, specify the Java class that implements the oracle.adfmf.feature.LifeCycleListener interface.






11.3 What Happens When You Register a Lifecycle Listener

The application.LifeCycleListenerImpl.java class in the ApplicationController project, which is registered by the listener-class attribute in the maf-application.xml file, implements the lifecycle listener.

By default, a MAF application that you create implements an application lifecycle listener through the creation of the application.LifeCycleListenerImpl.java class in the application project of the application. The listener-class attribute in the maf-application.xml file registers this class, as shown in the following example.

<adfmf:application xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"                    xmlns:adfmf="http://xmlns.oracle.com/adf/mf"
                   version="1.0" name="NewMAFapp" id="com.company.NewMAFapp"
    appControllerFolder="ApplicationController" listener-class="application.LifeCycleListenerImpl">
...
</adfmf:application>


OEPE writes an entry to the maf-feature.xml file for the listener-class attribute when you register a feature lifecycle listener. The following example shows an entry in the LifecycleEvents sample application described in MAF Sample Applications..

<?xml version="1.0" encoding="UTF-8" ?>
<adfmf:features xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:adfmf="http://xmlns.oracle.com/adf/mf">
  <adfmf:feature id="Feature1" name="Feature1" listener-class="mobile.Feature1Handler">
    <adfmf:description>This is a sample feature to show the feature lifecycle handlers.
    </adfmf:description>
    <adfmf:content id="Feature1.1">
      <adfmf:amx file="Feature1/feature1.amx"/>
    </adfmf:content>
  </adfmf:feature>
...
</adfmf:features>








14  Using Bindings and Creating Data Controls in MAF AMX

This chapter describes how to use data bindings, data controls, and the data binding expression language (EL) with the Mobile Application Framework (MAF). In addition, object scope lifecycles, managed beans, UI hints, validation, and data change events are also discussed.


This chapter includes the following sections:

	Introduction to Bindings and Data Controls


	About Object Scope Lifecycles


	Creating EL Expressions


	Creating and Using Managed Beans


	Exposing Business Services with Data Controls


	Creating Databound UI Components from the Data Controls Palette


	What Happens at Runtime: How the Binding Context Works


	Working with Data Control Attributes


	Creating and Using Bean Data Controls


	Using the DeviceFeatures Data Control


	Validating Attributes


	Using Background Threads


	Working with Data Change Events






14.1 Introduction to Bindings and Data Controls

Data controls use standard metadata interfaces to describe the operations and data collections of a business service while declarative bindings contain information about accessing data from data controls. The model layer reads relevant XML files for information about data controls and bindings, and connects the user interface with the business service.

Mobile Application Framework implements two concepts that enable the decoupling of the user interface (UI) technology from the business service implementation: data controls and declarative bindings. Data controls abstract the implementation technology of a business service by using standard metadata interfaces to describe the service's operations and data collections, including information about the properties, methods, and types involved. Using OEPE, you can view that information as icons that you can drag and drop onto a page. Declarative bindings abstract the details of accessing data from data collections in a data control and invoking its operations. At runtime, the model layer reads the information describing the data controls and bindings from the appropriate XML files and then implements the two-way connection between the user interface and the business service. 

The group of bindings supporting the user interface components on a page are described in a page-specific XML file called the page definition file. The model layer uses this file at runtime to instantiate the page's bindings. These bindings are held in a request-scoped map called the binding container, accessible during each page request using the EL expression #{bindings}. This expression always evaluates to the binding container for the current page. You can design a databound user interface by dragging an item from the Palette and dropping it on a page as a specific UI component. When you use data controls to create a UI component, OEPE automatically creates the code and objects needed to bind the component to the data control you selected.

The Mobile Application Framework comes with two out-of-the box data controls: the DeviceFeatures data control and the ApplicationFeatures data control. The DeviceFeatures data control appears within the Palette in OEPE, enabling you to drag and drop the primary data attributes of data controls to your application as (text) fields, and the operations of data controls as command objects (buttons). These drag and drop actions will generate EL bindings in your application and the appropriate properties for the controls that are created. The bindings are represented in page definition file, which points at the data control source, and the page bindings link the specific page's reference to the data control. or information about the ApplicationFeatures data control, see What You May Need to Know About Custom Springboard Application Features with MAF AMX Content.

For more information about data controls and bindings, see the following:

	Exposing Business Services with Data Controls


	Creating Databound UI Components from the Data Controls Palette


	What Happens at Runtime: How the Binding Context Works


	Creating and Using Bean Data Controls


	Creating and Using Bean Data Controls


	Using the DeviceFeatures Data Control








14.2 About Object Scope Lifecycles

A scope persists those objects in memory that an application may access at runtime using EL expressions. Scopes determine the lifespan and availability of an object, such as an application or a task flow.

At runtime, you pass data to pages by storing the needed data in an object scope where the page can access it. The scope determines the lifespan of an object. Once you place an object in a scope, it can be accessed from the scope using an EL expression. For example, you might create a managed bean named foo, and define the bean to live in the view scope. To access that bean, you would use the expression #{viewScope.foo}.

Mobile Application Framework variables and managed bean references are defined within different object scopes that determine the variable's lifetime and visibility. MAF supports the following scopes, listed in order of decreasing visibility:

	Application scope—The object is available for the duration of the application (across features).


	Page flow scope—The object is available for the duration of a feature (single feature boundary) or task flow, depending on where the page flow-scoped managed bean is defined. If the bean is defined in an unbounded task flow, its scope is the feature. If the bean is defined in a bounded task flow, its scope is limited to the task flow.


	View scope—The object is available for the duration of the view (single page of a feature).




Object scopes are analogous to global and local variable scopes in programming languages. The wider the scope, the higher the availability of an object. During their lifespan, these objects may expose certain interfaces, hold information, or pass variables and parameters to other objects. For example, a managed bean defined in application scope will be available for use during multiple page requests for the duration of the application. However, a managed bean defined in view scope will be available only for the duration of one page request within a feature.

EL expressions defined in the application scope namespace are available for the life of the application, across feature boundaries. You can define an application scope in one view of an application, and then reference it in another. EL expressions defined in the page flow scope namespace are available for the duration of a feature, within the bounds of a single feature. EL expressions defined in the view scope namespace are available for the duration of the view, within the bounds of a single page of a feature. In addition to these variable-containing scopes, MAF defines scopes that can expose information about device properties and application preferences. These scopes have application-level lifetime and visibility. See About the Managed Beans Category and About the Mobile Application Framework Objects Category.

When determining what scope to register a managed bean with or to store a value in, always try to use the narrowest scope possible. Use the application scope only for information that is relevant to the whole application, such as user or context information. Avoid using the application scope to pass values from one page to another.

Note:
Every object you put in a memory scope is serialized to a JSON DataChangeEvent, and objects returned by any getter method inside this object are also serialized. This can lead to deeply nested object trees that are serialized, which will decrease performance. To avoid serialization of a chain of nested objects, you should define them as transient. See What You May Need to Know About Serialization of Bean Class Variables for more information.





14.2.1 What You May Need to Know About Object Scopes and Task Flows

Use page flow scope to pass data values between activities within a task flow, and use view scope for variables that are only needed within the current view activity.

When determining what scope to use for variables within a task flow, you should use only view or page flow scopes. The application scope will persist objects in memory beyond the life of the task flow and therefore compromise the encapsulation and reusable aspects of a task flow. In addition, application scope may keep objects in memory longer than needed, causing unneeded overhead.

When you need to pass data values between activities within a task flow, you should use page flow scope. View scope should be used for variables that are needed only within the current view activity, not across view activities.







14.3 Creating EL Expressions

EL expressions are used in MAF applications to bind attributes to object values determined at runtime. Build EL expressions using the page definition files to automate access to individual objects and their properties without employing code.

You use EL expressions in MAF applications to bind attributes to object values determined at runtime. For example, #{UserList.selectedUsers} might reference a set of selected users, #{user.name} might reference a particular user's name, while #{user.role == 'manager'} would evaluate whether a user is a manager or not. At runtime, a generic expression evaluator returns the List, String, and boolean values of these respective expressions, automating access to the individual objects and their properties without requiring code.

Expressions are not evaluated until they are needed for rendering a value. Because MAF AMX supports only deferred evaluation, an expression using the immediate construction expression ("${}") still parses, but behaves the same as a deferred expression ("#{}"). At runtime, the value of certain UI components (such as an inputText component or an outputText component) is determined by its value attribute. While a component can have static text as its value, typically the value attribute will contain an EL expression that the runtime infrastructure evaluates to determine what data to display. For example, an outputText component that displays the name of the currently logged-in user might have its value attribute set to the expression #{UserInfo.name}. Since any attribute of a component (and not just the value attribute) can be assigned a value using an EL expression, it's easy to build dynamic, data-driven user interfaces. For example, you could hide a component when a set of objects you need to display is empty by using a boolean-valued expression like #{not empty UserList.selectedUsers} in the UI component's rendered attribute. If the list of selected users in the object named UserList is empty, the rendered attribute evaluates to false and the component disappears from the page.

In a typical application, you would create objects like UserList as a managed bean. The runtime manages instantiating these beans on demand when any EL expression references them for the first time. When displaying a value, the runtime evaluates the EL expression and pulls the value from the managed bean to populate the component with data when the page is displayed. If the user updates data in the UI component, the runtime pushes the value back into the corresponding managed bean based on the same EL expression. For more information about creating and using managed beans, see Creating and Using Managed Beans. For more information about EL expressions, see the Java EE tutorial at http://www.oracle.com/technetwork/java/index.html.

Note:
When using an EL expression for the value attribute of an editable component, you must have a corresponding set method for that component, or else the EL expression will evaluate to read-only, and no updates to the value will be allowed.

For example, say you have an inputText component (whose ID is it1) on a page, and you have its value set to #{myBean.inputValue}. The myBean managed bean would have to have get and set methods as follows, in order for the inputText value to be updated:


    public void setIt1(RichInputText it1) {
        this.it1 = it1;
    }
 
    public RichInputText getIt1() {
        return it1;
    }





14.3.1 About Data Binding EL Expressions

When you use the Palette to create a component, the MAF data binding expressions are created for you. The expressions are added to every component attribute that will either display data from or reference properties of a binding object. Each prebuilt expression references the appropriate binding objects defined in the page definition file. You can edit these binding expressions or create your own, as long as you adhere to the basic MAF binding expression syntax. MAF data binding expressions can be added to any component attribute that you want to populate with data from a binding object, if the attribute supports EL.

A typical MAF data binding EL expression uses the following syntax to reference any of the different types of binding objects in the binding container:

#{bindings.BindingObject.propertyName}


where:

	bindings is a variable that identifies that the binding object being referenced by the expression is located in the binding container of the current page. All MAF data binding EL expressions must start with the bindings variable.


	BindingObject is the ID, or for attributes the name, of the binding object as it is defined in the page definition file. The binding objectID or name is unique to that page definition file. An EL expression can reference any binding object in the page definition file, including parameters, executables, or value bindings.


	propertyName is a variable that determines the default display characteristics of each databound UI component and sets properties for the binding object at runtime. There are different binding properties for each type of binding object. For more information about binding properties, see What You May Need to Know About MAF Binding Properties.




For example, in the following expression:

#{bindings.ProductName.inputValue}


the bindings variable references a bound value in the current page's binding container. The binding object being referenced is ProductName, which is an attribute binding object. The binding property is inputValue, which returns the value of the first ProductName attribute. 

Tip:
While the binding expressions in the page definition file can use either a dollar sign ($) or hash sign (#) prefix, the EL expressions in MAF pages can only use the hash sign (#) prefix. 



As stated previously, when you use the Palette to create UI components, these expressions are built for you. However, you can also manually create them if you need to. The OEPE Expression Builder is a dialog that helps you build EL expressions by providing lists of binding objects defined in the page definition files, as well as other valid objects to which a UI component may be bound. It is particularly useful when creating or editing MAF databound expressions because it provides a hierarchical list of MAF binding objects and their most commonly used properties. For information about binding properties, see What You May Need to Know About MAF Binding Properties.





14.3.2 How to Create an EL Expression

You can create EL expressions declaratively using the OEPE Expression Builder. You can access the Expression Builder wherever you see [image: This image is described in the surrounding text] in an editor, dialog, or in the page editor properties.




Before you begin



It may be helpful to have an understanding of EL expressions. See Creating EL Expressions.

To use the Expression Builder:




	In the MAF Feature Editor, expand the feature you wish to modify, and right-click Constraints. Choose New > Constraint Expression.
	Under Constraint Expression, click [image: This image is described in the surrounding text] to open the Expression Builder dialog.
	Create expressions using the following features:	Use the Variables filter to select items that you want to include in the expression. These items are displayed in a tree that is a hierarchical representation of the binding objects. Each icon in the tree represents various types of binding objects that you can use in an expression.

To narrow down the tree, you can enter search criteria in Variables. The EL accessible objects exposed by MAF are located under the MAF Objects node and the Managed Beans node.

Tip:
For information about these objects, see the Java API Reference for Oracle Mobile Application Framework. See also About the Categories in the Expression Builder.



Double-click an item in the tree to move it to the Expression box within an EL expression. You can also type the expression directly in the Expression box.


	Use the operator buttons to add logical or mathematical operators to the expression.


	To see more information about folders and variables in the tree, hover your mouse over them.




Figure 14-1 shows an example of how to create an EL expression from the Managed Beans category. However, you can create EL expressions from any of the categories described in About the Categories in the Expression Builder.

Figure 14-1 The Expression Builder Dialog
[image: This image is described in the surrounding text]


Tip:
For information about using proper syntax to create EL expressions, see the Java EE tutorial at http://download.oracle.com/javaee/index.html.









14.3.2.1 About the Method Expression Builder

Table 14-1 shows properties that have the Method Expression Builder option available in the Properties window instead of the Expression Builder option. The only difference between them is that the Method Expression Builder filters out the managed beans depending on the selected property.





Table 14-1 Properties for the Method Expression Builder

	Property 	Element 
	action 

	amx:commandButton


	action 

	amx:commandLink


	action

	amx:listItem


	action 

	amx:navigationDragBehavior


	action 

	dvtm:chartDataItem


	action 

	dvtm:ieDataItem


	action 

	dvtm:timelineItem


	action 

	dvtm:area


	action 

	dvtm:marker


	actionListener

	amx:listItem 


	actionListener 

	amx:commandButton 


	actionListener 

	amx:commandLink 


	binding 

	amx:actionListener 


	mapBoundsChangeListener

	dvtm:geographicMap 


	mapInputListener

	dvtm:geographicMap 


	moveListener

	amx:listView 


	rangeChangeListener 

	amx:listView 


	selectionListener 

	amx:listView 


	selectionListener 

	amx:filmStrip 


	selectionListener 

	dvtm:areaDataLayer 


	selectionListener 

	dvtm:pointDataLayer 


	selectionListener 

	dvtm:treemap 


	selectionListener 

	dvtm:sunburst 


	selectionListener 

	dvtm:timelineSeries 


	selectionListener 

	dvtm:nBox 


	selectionListener 

	dvtm:areaChart 


	selectionListener 

	dvtm:barChart 


	selectionListener 

	dvtm:bubbleChart 


	selectionListener 

	dvtm:comboChart 


	selectionListener 

	dvtm:horizontalBarChart 


	selectionListener 

	dvtm:lineChart 


	selectionListener 

	dvtm:funnelChart


	selectionListener 

	dvtm:pieChart 


	selectionListener 

	dvtm:scatterChart 


	valueChangeListener 

	amx:inputDate 


	valueChangeListener 

	amx:inputNumberSlider 


	valueChangeListener 

	amx:inputText 


	valueChangeListener 

	amx:selectBooleanCheckbox 


	valueChangeListener 

	amx:selectBooleanSwitch 


	valueChangeListener 

	amx:selectManyCheckbox 


	valueChangeListener 

	amx:selectManyChoice 


	valueChangeListener 

	amx:selectOneButton 


	valueChangeListener 

	amx:selectOneChoice 


	valueChangeListener 

	amx:selectOneRadio 


	valueChangeListener 

	dvtm:statusMeterGauge 


	valueChangeListener 

	dvtm:dialGauge 


	valueChangeListener 

	dvtm:ratingGauge 


	viewportChangeListener

	dvtm:areaChart 


	viewportChangeListener 

	dvtm:barChart 


	viewportChangeListener 

	dvtm:comboChart 


	viewportChangeListener 

	dvtm:horizontalBarChart 


	viewportChangeListener 

	dvtm:lineChart 












14.3.2.2 About Non EL-Properties

Table 14-2 shows the properties that do not have the EL Expression Builder option available in the Properties window, because they are not EL-enabled.





Table 14-2 Non EL-Properties

	Property 	Element 
	id 

	all elements


	facetName  

	amx:facetRef


	failSafeClientHandler

	amx:loadingIndicatorBehavior


	failSafeDuration

	amx:loadingIndicatorBehavior


	group 

	amx:validationBehavior


	name 

	amx:attribute


	name 

	amx:attributeList


	name 

	amx:attributeListIterator


	name 

	amx:facet


	ref

	amx:attributeList


	type 

	dvtm:attributeGroups


	var 

	amx:carousel


	var 

	amx:filmStrip


	var 

	amx:iterator


	var

	amx:listView


	var

	amx:loadBundle


	var

	dvtm:areaChart


	var

	dvtm:barChart


	var

	dvtm:bubbleChart


	var

	dvtm:comboChart


	var

	dvtm:funnelChart


	var

	dvtm:horizontalBarChart


	var

	dvtm:lineChart


	var

	dvtm:pieChart


	var

	dvtm:scatterChart


	var

	dvtm:sparkChart


	var

	dvtm:geographicMap


	varStatus 

	amx:attributeListIterator














14.3.3 What You May Need to Know About MAF Binding Properties

When you create a databound component using the Expression Builder, the EL expression might reference specific MAF binding properties. At runtime, these binding properties can define such things as the default display characteristics of a databound UI component or specific parameters for iterator bindings. The ADF binding properties are defined by Oracle APIs. For a full list of the available properties for each binding type, see Table 14-3

Values assigned to certain properties are defined in the page definition file. For example, iterator bindings have a property called RangeSize, which specifies the number of rows the iterator should display at one time. The value assigned to RangeSize is specified in the page definition file, as shown below.

<iterator Binds="ItemsForOrder" RangeSize="25" 
              DataControl="BackOfficeAppModuleDataControl" 
              id="ItemsForOrderIterator" ChangeEventPolicy="ppr"/>





14.3.4 How to Reference Binding Containers

You can reference the active screen's binding container by the root EL expression "#{bindings}" and you can reference another screen's binding container through the expression "#{data.PageDefName}". The Mobile Application Framework AMX binding objects are referenced by name from the binding container "#{bindings.Name}".

Table 14-3 shows a partial list of the properties that you can use in EL expressions to access values of the Mobile Application Framework AMX binding objects at runtime. The properties appear in alphabetical order.


Table 14-3 Runtime EL Properties of MAF Bindings

	Runtime Property	Description	Iterator	Action	attributeValues 	Tree
	class

	Returns the Java class object for the runtime binding.

	Yes

	Yes

	Yes

	Yes


	collectionModel

	Exposes a collection of data. EL expressions used within a component that is bound to a collectionModel can be referenced with a row variable Foot 1, which will resolve the expression for each element in the collection.

	No

	No

	No

	Yes


	collectionModel.makeCurrent

	Causes the selected row to become the current row in the iterator for this binding.

	No

	No

	No

	Yes


	collectionModel.selectedRow

	Returns a reference to the selected row.

	No

	No

	No

	Yes


	currentRow

	Returns a reference to the current row or data object pointed to by the iterator (for example, built-in navigation actions).

	Yes

	No

	No

	No


	currentRow.dataprovider

	Returns a reference to the current row or data object pointed to by the iterator. (This is the same object returned by currentRow, just with a different syntax).

	Yes

	No

	No

	No


	enabled

	Returns true or false, depending on the state of the action binding. For example, the action binding may be enabled (true) or disabled (false) based on the currency (as determined, for example, when the user clicks the First, Next, Previous, or Last navigation buttons).

	No

	Yes

	No

	No


	execute

	Invokes the named action or methodAction binding when resolved.

	No

	Yes

	No

	No


	format

	This is a shortcut for hints.format.

	No

	No

	Yes

	Yes


	hints

	Returns a list of name-value pairs for UI hints for all display attributes to which the binding is associated. 

	No

	No

	Yes

	Yes


	inputValue

	Returns the value of the first attribute to which the binding is associated.

	No

	No

	Yes

	No


	items

	Returns the list of values associated with the current list-enabled attribute.

	No

	No

	Yes

	No


	label

	Available as a child of hints or direct child of an attribute. Returns the label (if supplied by control hints) for the first attribute of the binding.

	No

	No

	Yes

	Yes


	name

	Returns the id of the binding as declared in the PageDef.xml file. 

	Yes

	Yes

	Yes

	Yes


	rangeSize

	Returns the range size of the iterator binding's row set. This allows you to determine the number of data objects to bind from the data source.

	Yes

	No

	No

	Yes


	result

	Returns the result of a method that is bound and invoked by a method action binding.

	No

	Yes

	No

	No


	updateable

	Available as a child of hints or direct child of an attribute. Returns true if the first attribute to which the binding is associated is updateable. Otherwise, returns false.

	No

	No

	Yes

	Yes


	viewable

	Available as a child of Tree. Resolves at runtime whether this binding and the associated component should be rendered or not.

	No

	No

	No

	Yes








Footnote 1  The EL term row is used within the context of a collection component; row simply acts as an iteration variable over each element in the collection whose attributes can be accessed by a MAF AMX binding object when the collection is rendered. Attribute and list bindings can be accessed through the row variable. The syntax for such expressions will be the same as those used for accessing binding objects outside of a collection, with the row variable prepended as the first term: #{row.bindings.Name.property}. 






14.3.5 About the Categories in the Expression Builder

The following categories are available in the Expression Builder for MAF AMX pages:

	About the Bindings Category


	About the Managed Beans Category


	About the Mobile Application Framework Objects Category






14.3.5.1 About the Bindings Category

This section lists the options available under the Bindings category. The bindings and data nodes display the same set of supported bindings and properties. Table 14-4 lists available binding types along with the properties that are supported for each binding type. The securityContext node supports the following properties:

	authenticated 


	userGrantedPrivilege 


	userInRole 


	userName




For example:

#{securityContext.authenticated}
#{securityContext.userGrantedPrivilege['submit_privilege']}
#{securityContext.userInRole['manager_role']}
#{securityContext.userName}



Table 14-4 Supported Binding Types

	Binding Type 	Properties 
	accessorIterator 

	class

currentRow: dataProvider

name

rangeSize


	action

	class

enabled

execute

name


	attributeValues 

	autoSubmit

category

class

controlType 

displayHeight 

displayHint 

displayWidth 

filedorder 

format

hints: allows.read, allows.update, autoSubmit, category, controlType, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable

inputValue

items

iteratorBinding

label

mandatory

name

precision

tooltip

updateable


	button

	autoSubmit

category

class

controlType 

displayHeight 

displayHint 

displayWidth 

filedorder 

format

hints: allows.read, allows.update, autoSubmit, category, controlType, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable

inputValue

items

iteratorBinding

label

mandatory

name

precision

tooltip

updateable


	invokeAction

	always

deferred


	iterator

	class

currentRow: dataProvider

name

rangeSize


	list

	autoSubmit

category

class

controlType 

displayHeight 

displayHint 

displayWidth 

filedorder 

format

hints: format, allows.read, allows.update, autoSubmit, category, controlType, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable

inputValue

items

iteratorBinding

label

mandatory

name

precision

tooltip

updateable


	methodAction

	class 

enabled

execute

name

operationEnabled

operationInfo

paramsMap

result


	methodIterator

	class

currentRow: dataProvider

name

rangeSize


	searchAction

	class 

enabled

execute

name

operationEnabled

operationInfo

paramsMap

result


	tree 

	category

class

collectionModel: bindings, makeCurrent, selectedRow, <AttrName> 

displayHeight 

displayHint 

displayWidth 

filedorder 

format

hints: category, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable, <AttrName>

iteratorBinding

label

mandatory

name

precision

rangeSize

tooltip

updateable

viewable


	variable

	class

currentRow: dataProvider

name


	variableIterator 

	class

currentRow: dataProvider

name












14.3.5.2 About the Managed Beans Category

This section lists the options available under the Managed Beans category.

	applicationScope: Managed Beans > applicationScope node contains everything that is defined at the application level (for example, application-scoped managed beans).


	pageFlowScope: Managed Beans > pageFlowScope node contains everything that is defined at the page flow level (for example, page flow-scoped managed beans). 


	viewScope: Managed Beans > viewScope node contains everything that is defined at the view level (for example, view-scoped managed beans).




The MAF runtime will register itself as a listener on managed bean property change notifications so that EL expressions bound to UI components that reference bean properties will update automatically if the value of the property changes. Sourcing these notifications requires some additional code in the beans' property accessors. To automatically generate the necessary code to source notifications from your beans' property accessors, select the Notify listeners when property changes checkbox in the Generate Getters and Setters dialog (see Figure 14-2).

Figure 14-2 Notify Listeners When Property Changes 
[image: This image is described in the surrounding text]


It is not necessary to add this code to simply reference bean methods or properties through EL, but it is necessary to keep the rendering of any EL expressions in the active form that depend on values stored in the bean current if those values change, especially if the change is indirect, such as a side effect of executing a bean method that changes one or more property values. For information about property changes and the PropertyChangeSupport class, see Working with Data Change Events. 

This example illustrates how to retrieve a value bound to another managed bean attribute programmatically.

public void someMethod()
{
  Object value = AdfmfJavaUtilities.evaluateELExpression("#{applicationScope.MyManagedBean.someProperty}");


This example illustrates how to execute bindings programmatically from a managed bean.

public void someMethod()
{
  Object value = AdfmfJavaUtilities.evaluateELExpression("#{bindings.someDataControlMethod.execute}");


Note:
If you declare a managed bean within the applicationScope of a feature but then try to reference that bean through EL in another feature at design time, you will see a warning in the design time about invalid EL. This warning is due to the fact that the design time cannot find a reference in the current project for that bean. You can reference that bean at runtime only if you first visit the initial feature where you declared the bean and the bean is instantiated before you access it through EL in another feature. This is not the case for the PreferenceValue element as it uses the Name attribute value as the node label.







14.3.5.3 About the Mobile Application Framework Objects Category

The Mobile Application Framework Objects category lists various objects defined in the Mobile Application Framework that can be referenced using EL, such as object scopes.

MAF variables and managed bean references are defined within different object scopes that determine the variable's lifetime and visibility. In order of decreasing visibility, they are application scope, page flow scope, and view scope. For more information about the different object scopes, see About Object Scope Lifecycles.

In addition to these variable-containing scopes, MAF defines scopes that can expose information about device properties and application preferences. These scopes have application-level lifetime and visibility.

The following are available under the Mobile Application Framework Objects category:

	applicationScope: The applicationScope node contains everything that is defined at the application level (for example, application-scoped managed beans). EL variables defined in the application scope are available for the life of the application, across feature boundaries.


	deviceScope: The deviceScope node exposes information about device properties. The deviceScope has application-level lifetime and visibility.


	feature: The feature node exposes feature-level data. The feature object exposes the dataControlContextDepth and maximumDataControlContextDepth properties. You can obtain values for these properties using #{feature.dataControlContextDepth} and #{feature.maximumDataControlContextDepth}. These two properties are read only.


	pageFlowScope: The pageFlowScope node contains everything that is defined at the page flow level (for example, page flow-scoped managed beans). EL variables defined in the page flow scope namespace are available for the duration of a feature, within the bounds of a single feature.


	preferenceScope: The preferenceScope node contains all the application and feature preferences.

Preference elements use the Id attribute value as the node label in the Expression Builder, except for the PreferenceValue element. The PreferenceValue element uses the Name attribute value as the node label in the Expression Builder.

Note:
Where string tokens in EL expressions contain a dot (".") or any special character, or a reserved word like default, the Expression Builder surrounds such string tokens with a single quote and bracket. When the feature ID or preference component ID contains a dot, the Expression Builder displays each part of the ID that is separated by a dot as a separate property in the preferenceScope hierarchy. The expression generated also takes each part of the ID separated by a dot as a separate property. 



Following are some sample preferenceScope EL expressions:

"#{preferenceScope.application.OracleMobileApp.Edition['default']}"


"#{preferenceScope.application.OracleMobileApp.Edition['default']}"


	viewScope: This node contains everything that is defined at the view level (for example, view-scoped managed beans). EL variables defined in the view scope namespace are available for the duration of the view, within the bounds of a single page of a feature.


	row: The row object is an intermediate variable that is a shortcut to a single provider in the collectionModel. Its name is the value of the var attribute of the parent component (such as List View or Carousel). 

Note:
It is not possible to evaluate #{row} or properties of row using AdfmfJavaUtilities.evaluateELExpression. These expressions will return a null value.




	viewControllerBundle

This is the name of the resource bundle variable that points to a resource bundle defined at the project level. This node is shown only after the amx:loadBundle element has been dropped and a resource bundle has been created. The name of this node will vary as it depends on the variable name of amx:loadBundle. This node will display all strings declared in the bundle.

This example shows an example of AMX code for viewControllerBundle. 

<amx:loadBundle basename="mobile.ViewControllerBundle" var="viewcontrollerBundle"/>










14.3.6 About EL Events

EL events play a significant role in the functioning of the MAF AMX UI, enabling expressions with common terms to update in sync with each other.

EL expressions can refer to values in various contexts. The example below shows the creation of two Input Number Slider components, with each component tied to an applicationScope value. The output text then uses EL to display a simple addition equation along with the calculated results. When the framework parses the EL expression in the output text labels, it determines that the expression contains references to two values and creates event listeners (see Using Event Listeners) for the output text on those two values. When the value of the underlying expression changes, an event is generated to all listeners for that value.

Note:
If you are referencing properties on a managed bean (as opposed to scope objects) you have to add the listeners. For more information, see About the Managed Beans Category.



<amx:inputNumberSlider id="slider1" label="X" value="#{applicationScope.X}"/>
<amx:inputNumberSlider id="slider2" label="Y" value="#{applicationScope.Y}"/>
<amx:outputText id="ot1" value="#{applicationScope.X} + 
       #{applicationScope.Y} = #{applicationScope.X + applicationScope.Y}"/>


In the example above, two components are updating one value each, and one component is consuming both values. The next example shows that the behavior would be identical if a third Input Number Slider component is added that references one of the existing values.

<amx:inputNumberSlider id="slider1" label="X" value="#{applicationScope.X}"/>
<amx:inputNumberSlider id="slider2" label="Y" value="#{applicationScope.Y}"/>
<amx:outputText id="ot1" value="#{applicationScope.X} + 
       #{applicationScope.Y} = #{applicationScope.X + applicationScope.Y}"/>
<amx:inputNumberSlider id="slider3" label="X" value="#{applicationScope.X}"/>


In the example above, when either Input Number Slider component updates #{applicationScope.X}, the other is automatically updated along with the Output Text.





14.3.7 How to Use EL Expressions Within Managed Beans

While OEPE creates many needed EL expressions for you, and you can use the Expression Builder to create those not built for you, there may be times when you need to access, set, or invoke EL expressions within a managed bean.

This example shows how you can get a reference to an EL expression and return (or create) the matching object.

public static Object resolveExpression(String expression) {
  return AdfmfJavaUtilities.evaluateELExpression(expression);
}


This example shows how you can resolve a method expression.

public static Object resloveMethodExpression(String expression,
                                             Class returnType,
                                             Class[] argTypes,
                                             Object[] argValues) {
  MethodExpression methodExpression = AdfmfJavaUtilities.getMethodExpression(expression,
                                                                            returnType, 
                                                                            argTypes);
  return methodExpression.invoke(AdfmfJavaUtilities.getAdfELContext(), argValues);
}


This example shows how you can set a new object on a managed bean.

public static void setObject(String expression, Object newValue) {
  AdfmfJavaUtilities.setELValue(expression, newValue);
}







14.4 Creating and Using Managed Beans

Managed beans are Java classes registered with applications by means of configuration files, which when parsed, provide access to the properties and methods of the beans.

Managed beans are Java classes that you register with the application using various configuration files. When the MAF application starts up, it parses these configuration files and the beans are made available and can be referenced in an EL expression, allowing access to the beans' properties and methods. Whenever a managed bean is referenced for the first time and it does not already exist, the Managed Bean Creation Facility instantiates the bean by calling the default constructor method on the bean. If any properties are also declared, they are populated with the declared default values. 

Often, managed beans handle events or some manipulation of data that is best handled at the front end. For a more complete description of how to use managed beans, see the Java EE tutorial at http://www.oracle.com/technetwork/java/index.html. 

Best Practice:
Use managed beans to store only bookkeeping information, for example the current user. All application data and processing should be handled by logic in the business layer of the application.



Note:
EL expressions must explicitly include the scope to reference the bean. For example, to reference the MyBean managed bean from the pageFlowScope scope, your expression would be #{pageFlowScope.MyBean}.





14.4.1 How to Create a Managed Bean in OEPE

You can create a managed bean and register it with the MAF application at the same time using the editor.




Before you begin



It may be helpful to have an understanding of managed beans. For more information, see Creating and Using Managed Beans.

To create and register a managed bean:




	In the Project Explorer, expand the view project, then expand ViewContent and double-click adfc-mobile-config.xml.
	In the editor window, click the Overview tab.
	In the overview editor, click the Managed Beans navigation tab.Figure 14-3 shows the editor for the adfc-mobile-config.xml file.

Figure 14-3 Managed Beans in the adfc-mobile-config.xml File
[image: This image is described in the surrounding text]




	Select Managed Beans and click Add a managed bean, see Figure 14-4.Figure 14-4 Creating a Managed Bean
[image: This image is described in the surrounding text]




	To define the managed bean, do the following:	Enter a name for the bean.


	Either browse to an existing class, or enter the name of a new class and click [image: This image is described in the surrounding text]. A new Java class is created and opened in the editor.


	Choose the scope of the bean. The options are:

	application


	page flow


	view







Note:
When determining what scope to register a managed bean with or to store a value in, always try to use the narrowest scope possible. For more information about the different object scopes, see About Object Scope Lifecycles.





	You can optionally add managed properties for the bean. When the bean is instantiated, any managed properties will be set with the provided value. With the bean selected in the Managed Bean table, click [image: This image is described in the surrounding text] to add a row to the Managed Properties table. In the Properties window, enter a property name (other fields are optional).Note:
While you can declare managed properties using this editor, the corresponding code is not generated on the Java class. You must add that code by creating private member fields of the appropriate type, and then by choosing the Source > Generate Getters and Setters for MAF menu item on the context menu of the code editor to generate the corresponding get and set methods for these bean properties.











14.4.2 What Happens When You Use OEPE to Create a Managed Bean

When you create a managed bean and elect to generate the Java file, OEPE creates a stub class with the given name and a default constructor. This example shows the code added to the MyBean class stored in the view package.

package view;
 
public class MyBean {
    public MyBean() {
    }
}


You now must add the logic required by your page. You can then refer to that logic using an EL expression that refers to the managed-bean-name given to the managed bean. For example, to access the myInfo property on the my_bean managed bean, the EL expression would be:

#{my_bean.myInfo}


OEPE also adds a managed-bean element to the adfc-mobile-config.xml file (or to the task flow file that is being edited). The next example shows the managed-bean element created for the MyBean class. 

<managed-bean>
  <managed-bean-name>my_bean</managed-bean-name>
  <managed-bean-class>view.MyBean</managed-bean-class>
  <managed-bean-scope>application</managed-bean-scope>
</managed-bean>








14.5 Exposing Business Services with Data Controls

Create data controls to declaratively bind UI components to business services. Use the Create Data Control menu option to generate data controls.

Once you have your application's services in place, you can use OEPE to create data controls that provide the information needed to declaratively bind UI components to those services.

You generate data controls from the New dialog, available from File > New > Other. Data controls consist of one or more XML metadata files that define the capabilities of the services that the bindings can work with at runtime. The data controls work in conjunction with the underlying services.



14.5.1 How to Create Data Controls

You create adapter-based data controls from within the Project Explorer of OEPE.




Before you begin



It may be helpful to have a general understanding of using data controls. For more information, see Exposing Business Services with Data Controls.

You will need to complete this task:

	Create an application workspace and add the business services on which you want to base your data control. For information on creating an application workspace, see Creating a MAF Application. 


To create a data control:




	Right-click the top-level node for the view project in the Project Explorer and choose New > Data Control.
	In the New dialog, expand Oracle, then Mobile Application Framework and select Data Controls. Click Next.
	On the Data Control Source page:	Choose the project.


	Choose the type of data control.


	Click [image: This image is described in the surrounding text], and in the Data Control Source dialog choose the class.




Click Next.



	Complete the remaining steps of the wizard.


Note:
In some cases, you can create a data control by right-clicking the class or object on which the data control will be based and choosing Create Data Control.

If the object is a bean class, or a WSDL file, right-click and choose Model Components > Create Data Control.










14.5.2 What Happens in Your Project When You Create a Data Control

When you create a data control, OEPE creates the data control definition file (DataControls.dcx), opens the file in the Data Control Manager, and displays the file's hierarchy in the Palette. This file enables the data control to work directly with the services and the bindings.

You can see the code from the corresponding XML file by clicking the Source tab in the editor window.



14.5.2.1 The Data Control Manager

The Data Control Manager provides a view of the hierarchies of data control objects and exposed methods of your data model in the DataControls.dcx file. You open the Data Control Manager from the Project Explorer by expanding the application project node, then expanding MAF and double-clicking Data Control Manager.

See Table 14-5 for a description of the icons that are used in the Data Control Manager and Palette.

You can change the labels and tooltips for a data control object by selecting the object and clicking the Edit structure definition link, as shown in Figure 14-5. 

Figure 14-5 Data Control Manager
[image: This image is described in the surrounding text]






14.5.2.2 The Palette

The Palette appears, by default, at the bottom left corner of the IDE. You can create databound UI components by dragging nodes from the Palette to the design editor for a page. You can create tags and tag bindings by double-clicking in the Palette, and if you drag a tag onto a page, you can bind using the Expression Builder.







14.5.3 Data Control Built-in Operations

The data control framework defines a standard set of operations for data controls. These operations are implemented using functionality of the underlying business service. At runtime, when one of these data collection operations is invoked by name by the data binding layer, the data control delegates the call to an appropriate service method to handle the built-in functionality. For example, in bean data controls, the Next operation relies on the bean collection's iterator. 

Most of the built-in operations affect the current row. However, the execute operation refreshes the data control itself.

The operations available vary by data control type and the functionality of the underlying business service. Here is the full list of built-in operations:

	Create: Creates a new row that becomes the current row. This new row is also added to the row set.


	CreateInsert: Creates a new row that becomes the current row and inserts it into the row set.


	Create With Parameters: Uses named parameters to create a new row that becomes the current row and inserts it into the row set.


	Delete: Deletes the current row.


	Execute: Refreshes the data collection by executing or reexecuting the accessor method.

ExecuteWithParams: Refreshes the data collection by first assigning new values to variables that passed as parameters, then executing or reexecuting the associated query. This operation is only available for data control collection objects that are based on parameterized queries.


	First: Sets the first row in the row set to be the current row.


	Last: Sets the last row in the row set to be the current row.


	Next: Sets the next row in the row set to be the current row.


	Next Set: Navigates forward one full set of rows.


	Previous: Sets the previous row in the row set to be the current row.


	Previous Set: Navigates backward one full set of rows.


	removeRowWithKey: Tries to find a row using the serialized string representation of the row key passed as a parameter. If found, the row is removed.


	setCurrentRowWithKey: Tries to find a row using the serialized string representation of the row key passed as a parameter. If found, that row becomes the current row.


	setCurrentRowWithKeyValue: Tries to find a row using the primary key attribute value passed as a parameter. If found, that row becomes the current row.






14.5.3.1 addXXX and removeXXX Methods of Data Control

Most of the built-in operations operate on the collection automatically. There are several operations that require the developer to write some method handlers in order to have these operations work. In order to use the Create operation, it is necessary for the developer to write method handler for addXXX. The Create operation also does the operation of CreateInsert because it inserts the record into the current collection. The CreateInsert operation is not used for MAF collections. Similarly, for Delete operation, the developer will have to write method handler for removeXXX. 

The addXXX and removeXXX methods automatically refresh the collection and fire data change events, and the developer does not have to exclusively refresh the provider. The data object are used by the data control's built-in operations, such as addXXX and removeXXX methods, which are used by the Create and Delete built-in operations.

	addXXX: This method returns the unique Id to the Data Control framework. For example, public void addDeptBean(DeptBean dept)
{
deptCollection.add(dept);
}

where DeptBean is the class name and dept is the object.


	removeXXX: This method removes the object. For example, public void removeDeptBean(DeptBean dept)
{
deptCollection.remove(dept);
}

where dept is the object of class DeptBean.




The CRUDDemo sample application is described in MAF Sample Applications.









14.6 Creating Databound UI Components from the Data Controls Palette

Drag and drop a data control object from the Data Controls panel onto the editor for a page to create a specific UI component. JDeveloper automatically creates the code and objects needed to bind the component to the data control that you selected.

In the Data Controls panel, each data control object is represented by a specific icon. Table 14-5describes what each icon represents, where it appears in the Data Controls panel hierarchy, and what components it can be used to create.


Table 14-5 Palette Icons and Object Hierarchy

	Icon	Name	Description	Used to Create...
	[image: This image is described in the surrounding text]

	Data Control

	Represents a data control. 

	Serves as a container for the other objects and is not used to create anything.


	[image: This image is described in the surrounding text]

	Collection 

	Represents a named data collection returned by an accessor method or operation.

	Forms, tables, graphs, trees, range navigation components, master-detail components, and selection list components


	[image: This image is described in the surrounding text]

	Structured Attribute 

	Represents a returned object that is neither a Java primitive type (represented as an attribute) nor a collection of any type. 

	Forms, label, text field, date, list of values, and selection list components.


	[image: This image is described in the surrounding text]

	Attribute 

	Represents a discrete data element in an object (for example, an attribute in a row). 

	Label, text field, date, list of values, and selection list components. 


	[image: This image is described in the surrounding text]

	Method 

	Represents a method or operation in the data control or one of its exposed structures that may accept parameters, perform some business logic and optionally return single value, a structure, or a collection.

	Command components.

For methods that accept parameters: command components and parameterized forms.


	[image: This image is described in the surrounding text]

	Method Return 

	Represents an object that is returned by a method or other operation. The returned object can be a single value or a collection. 

A method return appears as a child under the method that returns it. The objects that appear as children under a method return can be attributes of the collection, other methods that perform actions related to the parent collection, or operations that can be performed on the parent collection. 

	For single values: text fields and selection lists.

For collections: forms, tables, trees, and range navigation components.

When a single-value method return is dropped, the method is not invoked automatically by the framework. To invoke the method, you can drop the corresponding method as a button. If the form is part of a task flow, you can create a method activity to invoke the method.


	[image: This image is described in the surrounding text]

	Operation 

	Represents a built-in data control operation that performs actions on the parent object.

	UI command components, such as buttons and links.


	[image: This image is described in the surrounding text]

	Parameter 

	Represents a parameter value that is declared by the method or operation under which it appears.

	Label, text, and selection list components.













14.6.1 How to Use the Data Controls Palette

OEPE provides you with a predefined set of UI components from which to choose for each data control item you can drop.




Before you begin



It may be helpful to have an understanding of the different objects in the Palette. For more information, see Creating Databound UI Components from the Data Controls Palette.

You will need to complete these tasks:

	Create a data control as described in How to Create Data Controls.


	Create a a MAF AMX page as described in Creating MAF AMX Pages.




To use the Palette to create UI components:




	Select an item in the Palette and drag it onto the visual editor for your page. For a definition of each item in the panel, see Table 14-5. 
	From the ensuing context menu, choose a UI component.When you drag an item from the Palette and drop it on a page, OEPE displays a context menu of all the default UI components available for the item you dropped. The components displayed are based on the libraries in your project.

Figure 14-6 shows the context menu displayed when a data collection from the Palette is dropped on a page.

Figure 14-6 Dropping Component From the Palette
[image: This image is described in the surrounding text]


Depending on the component you select from the context menu, OEPE may display a dialog that enables you to define how you want the component to look. For example, if you select Form from the context menu, the Edit Form Fields dialog opens. Once you select a component, OEPE inserts the UI component on the page in the visual editor.

The UI components selected by default are determined first by any UI hints set on the corresponding business object. If no UI hints have been set, then OEPE uses input components for standard forms and tables, and output components for read-only forms and tables. Components for lists are determined based on the type of list you chose when dropping the data control object.

By default, the UI components created when you use the Data Controls are bound to attributes in the MAF data control and may have built-in features, such as:

	Databound labels 


	Tooltips


	Formatting


	Basic navigation buttons


	Validation, if validation rules are attached to a particular attribute. 




The default components are fully functional without any further modifications. However, you can modify them to suit your particular needs.

Tip:
If you want to change the type of MAF databound component used on a page, the easiest method is to use either the visual editor or the structure window to delete the component, and then drag and drop a new one from the Palette. When you use the visual editor or the structure window to delete a databound component from a page, if the related binding objects in the page definition file are not referenced by any other component, OEPE automatically deletes those binding objects for you (automatic deletion of binding objects will not happen if you use the source editor).











14.6.2 What Happens When You Use the Data Controls Palette

When an application is built using the Palette, OEPE does the following:

	Creates a DataBindings.cpx file in the adfmsrc/mobile package for the project (if one does not already exist), and adds an entry for the page.

A DataBindings.cpx files defines the binding context for the application. The binding context is a container object that holds a list of available data controls and data binding objects. The DataBindings.cpx file maps individual pages to the binding definitions in the page definition file and registers the data controls used by those pages. See What You May Need to Know About Generated Drag and Drop Artifacts.


	Creates the adfm.xml file in the META-INF directory. This file creates a registry for the DataBindings.cpx file, which allows the application to locate it at runtime so that the binding context can be created.


	Adds a page definition file (if one does not already exist for the page) to the page definition subpackage. The default subpackage is mobile.pageDefs in the adfmsrc directory. 

The page definition file (pageNamePageDef.xml) defines the binding container for each page in an application's view layer. The binding container provides runtime access to all the binding objects for a page. For information about the page definition file, see What You May Need to Know About Generated Drag and Drop Artifacts.

Tip:
The current binding container is also available from AdfContext for programmatic access.




	Configures the page definition file, which includes adding definitions of the binding objects referenced by the page. 


	Adds the given component to the page. 

These prebuilt components include the data binding expression language (EL) expressions that reference the binding objects in the page definition file. See About Data Binding EL Expressions.


	Adds all the libraries, files, and configuration elements required by the UI components. For information about the artifacts required for databound components, see What Happens When You Create an MAF Application.










14.7 What Happens at Runtime: How the Binding Context Works

At runtime, a binding context manages the interactions between MAF bindings on a page and the business services. Created from the DataBindings.cpx file and the page definition files, the binding context is a map that contains references for data control or binding container objects on demand.

When a page contains MAF bindings, at runtime the interaction with the business services initiated from the client or controller is managed by the application through a single object known as the binding context. The binding context is a runtime map (named data and accessible through the EL expression #{data}) of all data controls and page definitions within the application. 

The MAF creates the binding context from the application, DataBindings.cpx, and page definition files, as shown in Figure 14-7. The union of all the DataControls.dcx files and any application modules in the workspace define the available data controls at design time, but the DataBindings.cpx file defines what data controls are available to the application at runtime. The DataBindings.cpx file lists all the data controls that are being used by pages in the application and maps the binding containers, which contain the binding objects defined in the page definition files, to web page URLs. The page definition files define the binding objects used by the application pages. There is one page definition file for each page. 

The binding context does not contain live instances of these objects. Instead, it is a map that contains references that become data control or binding container objects on demand. When the object (such as a page definition) is released from the application (for example when a task flow ends or when the binding container or data control is released at the end of the request), data controls and binding containers turn back into reference objects. For more information about the DataBindings.cpx file, see What You May Need to Know About Generated Drag and Drop Artifacts.

Figure 14-7 File Binding Context Runtime Usage
[image: This image is described in the surrounding text]


Note:
Carefully consider the binding styles you use when configuring components. More specifically, combining standard bindings with managed bean bindings will frequently result in misunderstood behaviors because the class instances are unlikely to be the same between the binding infrastructure and the managed bean infrastructure. If you mix bindings, you may end up calling behavior on an instance that isn't directly linked to the UI.



For more information on working with bindings in MAF, see the following:

	What You May Need to Know About Generated Bindings


	Using the MAF AMX Editor Bindings Tab


	What You May Need to Know About Removal of Unused Bindings








14.8 Working with Data Control Attributes

When a data control is created and a data control structure file generated for objects, you can configure the functionality of the persistent attributes of the data objects. Use the Attributes page of the overview editor of the data control structure file to configure properties.

When you create a data control for your business services, you can create a data control structure file for an individual data object in which you can declaratively augment the functionality of the persistent attributes of the data object. For example, you can create validation rules and set UI hints to control the default presentation of attributes in UI components.



When you create a data control for your business services, you create a data control structure file for an individual data object in which you can set UI hints for the data object's persistent attributes.



14.8.1 Setting UI Hints on Attributes

You can set UI hints on attributes so that those attributes are displayed and labeled in a consistent and localizable way by any UI components that use those attributes. UI hints determine things such as the type of UI component used to display the attribute, the label, the tooltip, and whether the field should be automatically submitted. You can also determine whether a given attribute is displayed or hidden. To create UI hints for attributes, use the Data Control Manager for the data object's data control structure file, which is accessible from the Project Explorer, as shown in Figure 14-8.

Attributes where a value has been entered for one of the UI hints use the icon [image: This image is described in the surrounding text].

Figure 14-8 Editing Data Control Attribute UI Hints
[image: This image is described in the surrounding text]


To set a UI hint:




	In the Project Explorer, expand the assembly or view project node, and then the MAF node.
	Double-click Data Control Manager.> 3. Under Outline, expand mobile.Department. You can edit the attributes by selecting them. Attributes with a pencil on the icon already have an entry in one of the two editable fields, see the attached image.



	In the editor, under Outline, select the attribute you want to edit.
	If necessary, expand Attribute then expand UI Hints, and enter the values you want for Label and Tool Tip Text.






14.8.2 What Happens When You Set UI Hints on Attributes

UI hints on an attribute are stored as properties to which tags are added. Values for properties are stored  in a resource bundle file, which is generated if it is not found.

When you set UI hints on an attribute, those hints are stored as properties. Tags for the properties are added to the data control structure file of the data object and the values for the properties are stored in a resource bundle file. If the resource bundle file does not already exist, it is generated in the package of the data control and named according to the project name when you first set a UI hint.

The following example shows the code for the price attribute in the Item.xml data control structure file, including tags for the Label and Format Type hints which have been set for the attribute.

<PDefAttribute
  Name="price">
  <Properties>
    <SchemaBasedProperties>
      <LABEL
        ResId="${adfBundle['model.ModelBundle']['model.Item.price_LABEL']}"/>
      <FMT_FORMATTER ResId="${adfBundle['model.ModelBundle']
                                       ['model.Item.price_FMT_FORMATTER']}"/>
    </SchemaBasedProperties>
  </Properties>
</PDefAttribute>


The following example shows the corresponding entries for the Label and Format Type hints in the ModelBundle.properties resource bundle file, which contains the values for all of the localizable properties of the project.

model.Item.price_LABEL=Price
. . .
model.Item.price_FMT_FORMATTER=oracle.jbo.format.DefaultCurrencyFormatter






14.8.3 How to Access UI Hints Using EL Expressions

Use EL expressions to display hint values as data on a page so that you can access UI hints. Drop databound components onto a page to create binding instances that provide access to UI hints.

You can access UI hints using EL expressions to display the hint values as data in a page. You access UI hints through the binding instances that you create after dropping databound components onto your pages.

The following example was produced using the DeviceFeatures data control. It shows the EL expression that is produced by dragging and dropping Contact as a MAF form and only keeping the displayName and nickname fields. The labels in bold are examples of the retrieval of UI hints using EL.

<amx:panelFormLayout id="pfl2">
      <amx:inputText value="#{row.bindings.displayName.inputValue}"
                     label="#{bindings.Contact.hints.displayName.label}" id="it9"/>
      <amx:inputText value="#{row.bindings.nickname.inputValue}"
                     label="#{bindings.Contact.hints.nickname.label}"
                     id="it10"/>
</amx:panelFormLayout>af:panelHeader id="ph1"










14.9 Creating and Using Bean Data Controls

A bean data control serves as a metadata wrapper for a bean class, and exposes the code elements of the bean as data control objects that are used to bind code elements to UI components.

A bean data control serves as a metadata wrapper for a bean class and exposes the bean's code elements as data control objects, which can then be used to bind those code elements to UI components. Java bean data controls obtain their data structure from POJOs (plain old Java objects).

Before you begin

It may be helpful to have a general understanding of data controls. For more information, see How to Create Data Controls. 

You will need to complete this task:

	Create an application workspace and add the business services on which you want to base your data control. For information on creating an application workspace, see Creating a MAF Application.


To create a bean data control:




	In the Project Explorer, right-click the assembly project, and then select File > New > Other from the main OEPE menu.
	In the New dialog, expand the Oracle, then expand Mobile Application Framework and choose Data Control. Click Next.Figure 14-9 Creating a New Data Control
[image: This image is described in the surrounding text]




	On the Data Control Source page of the wizard, choose the project and select the data source Java Bean.
	Click [image: This image is described in the surrounding text] and in the Data Control Source dialog choose the class that to use as the source for the data control. Click OK in the dialog, then click Next in the wizard.
	In the Data Control Details page, enter a Data control id and click Next.
	Check details of the data control in the Summary page and click Finish.


Note:
If the JavaBean is using a background thread to update data in the UI, you need to manually call oracle.adfmf.framework.api.AdfmfJavaUtilities.flushDataChangeEvent. For information about the flushDataChangeEvent method, see Working with Data Change Events. 

For a sample of to build CRUD operations using the local SQLite database and Java bean data controls, see the MAF sample application called CRUDDemo. See MAF Sample Applications.








14.9.1 What You May Need to Know About Serialization of Bean Class Variables

MAF does not serialize to JavaScript Object Notation (JSON) data bean class variables that are declared as transient. To avoid serialization of a chain of nested objects, you should define them as transient. This strategy also helps to prevent the creation of cyclic objects due to object nesting.

Consider the following scenario: you have an Employee object that has a child Employee object representing the employee's manager. If you do not declare the child object transient, a chain of serialized nested objects will be created when you attempt to calculate the child Employee object at runtime.

To serialize and deserialize Java objects into JSON objects, use the JSONBeanSerializationHelper class. The JSONBeanSerializationHelper class enables you to implement your own custom JSON serialization and deserialization, and it provides a hook to alter the JSON object after the JSON serialization (and deserialization) process. The JSONBeanSerializationHelper class is similar to the GenericTypeSerializationHelper class, which you can use to serialize and deserialize GenericType objects in REST web services. For details, see the oracle.adfmf.framework.api.JSONBeanSerializationHelper class in the Java API Reference for Oracle Mobile Application Framework.

MAF does not support serializing objects of the GregorianCalendar class. The JSONBeanSerializationHelper class cannot serialize objects of the GregorianCalendar class because the GregorianCalendar class has cyclical references in it. Instead, use java.util.Date or java.sql.Date for date manipulation. The following example shows how to convert a GregorianCalendar object using java.util.Date:

Calendar calDate = new GregorianCalendar();
calDate.set(1985, 12, 1); // "January 1, 1986"
Date date = calDate.getTime();







14.10 Using the DeviceFeatures Data Control

MAF exposes device-specific features that you can use in your application through the DeviceFeatures data control, a component that appears in the Data Controls Manager when you create a new MAF application. The Cordova Java API is abstracted through this data control, enabling the application features implemented as MAF AMX to access various services embedded on a device. By dragging and dropping the operations provided by the DeviceFeatures data control into a MAF AMX page, you can add functions to manage the user contacts stored on a device, create and send both email and SMS text messages, ascertain the location of a device, use a device's camera, and retrieve images stored in a device's file system. The following sections describe each of these operations in detail, including how to use them declaratively and how to implement them with Java code and JavaScript.

Figure 14-10 MAF DeviceFeatures Data Control in the Editor
[image: This image is described in the surrounding text]


The DeviceFeatures data control appears in the Data Controls Manager automatically when you create an application using the MAF application template. Figure 14-10 shows the DeviceFeatures data control in the Data Control Manager. The following methods are available:

	addLocalNotification


	cancelLocalNotification


	createContact


	displayFile


	findContacts


	getPicture


	removeContact


	sendEmail


	sendSMS


	startLocationMonitor


	updateContact




After you create a page, you can drag DeviceFeatures data control methods (or other objects nested within those methods) from the Palette to a MAF AMX view to create command buttons and other components that are bound to the associated functionality. You can accept the default bindings or modify the bindings using EL. You can also use JavaScript or Java to implement or configure functionality. For information on how to include data controls in your MAF application, see How to Add UI Components and Data Controls to an MAF AMX Page.

The DeviceManager is the object that enables you to access device functionality. You can get a handle on this object by calling DeviceManagerFactory.getDeviceManager. The following sections describe how you can invoke methods like getPicture or createContact using the DeviceManager object.

With the exception of network access, access to all of the Apache Cordova-enabled device capabilities is not enabled by default for MAF applications. The operations that the DeviceFeatures data control expose require that the associated plugin be enabled in the MAF application for the operation to function correctly at runtime. If, for example, you want to use the sendSMS operation from the DeviceFeatures data control, you must enable the SMS plugin in the MAF application. You can enable plugins manually or you can choose the appropriate option in the dialog that OEPE displays when you drag and drop an operation that does not have the associated plugin enabled in the MAF application. For example, OEPE displays the dialog in Figure 14-11 when you drag and drop the sendSMS operation to a MAF AMX page in a MAF application that has yet to enable the SMS plugin.

Figure 14-11 Enabling Plugin for a DeviceFeatures Data Control Operation
[image: This image is described in the surrounding text]


If the plugin that an operation requires is not enabled, a warning message appears in the source file of the MAF AMX page. Assume, for example, that the MAF application does not enable the SMS plugin. The warning message shown in Figure 14-12 appears in MAF AMX pages where the application attempts to invoke the sendSMS operation. You resolve this issue by manually enabling the plugin, as described in Using Plugins in MAF Applications.

Figure 14-12 DeviceFeatures Data Control Operation Requires Plugin
[image: This image is described in the surrounding text]




14.10.1 How to Use the getPicture Method to Enable Taking Pictures

The DeviceFeatures data control includes the getPicture method, which enables MAF applications to leverage a device's camera and photo library so end users can take a photo or retrieve an existing image. There are three examples near the end of this section. The first shows JavaScript code that enables an end user to take a picture with a device's camera. The second and third show Java code that will enable an end user to take a picture or retrieve a saved image. For information about the getPicture method, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org).

The following parameters control where the image is taken from and how it is returned:

Note:
If you do not specify a targetWidth, targetHeight, and quality for the picture being taken, the default values used are maximum values, and this can cause memory failures. 






	quality: Set the quality of the saved image. Range is 0 to 100, inclusive. A higher number indicates higher quality, but also increases the file size. Only applicable to JPEG images (specified by encodingType).


	destinationType: Choose the format of the return value:

	DeviceManager.CAMERA_DESTINATIONTYPE_DATA_URL (0)—Returns the image as a Base64-encoded string. This value is also specified as an enum using DeviceManager.CAMERA_DESTINATION_DATA_URL when used programmatically. You need to prefix the value returned with "data:image/gif;base64," in order to see the image in an image component.


	DeviceManager.CAMERA_DESTINATIONTYPE_FILE_URI (1)—Returns the image file path. This value is also specified as an enum using DeviceManager.CAMERA_DESTINATION_FILE_URI when used programmatically.




Note:
If a file URI is returned by the getPicture method, it should be stripped of any query parameters before being used to determine the size of the file. For example: 

String fileURI = ...getPicture(...); 

fileURI = fileURI.substring(0, result.lastIndexOf("?")); 




	sourceType: Set the source of the picture:

	DeviceManager.CAMERA_SOURCETYPE_PHOTOLIBRARY (0)—Enables the user to choose from a previously saved image. This value is also specified as an enum using DeviceManager.CAMERA_SOURCETYPE_PHOTOLIBRARY when used programmatically.


	DeviceManager.CAMERA_SOURCETYPE_CAMERA (1)—Enables the user to take a picture with device's camera. This value is also specified as an enum using DeviceManager.CAMERA_SOURCETYPE_CAMERA when used programmatically.


	DeviceManager.CAMERA_SOURCETYPE_SAVEDPHOTOALBUM (2)—Allows the user to choose from an existing photo album. This value is also specified as an enum using DeviceManager.CAMERA_SOURCETYPE_SAVEDPHOTOALBUM when used programmatically.





	allowEdit: Choose whether to allow simple editing of the image before selection (boolean).


	encodingType: Choose the encoding of the returned image file:

	DeviceManager.CAMERA_ENCODINGTYPE_JPEG (0)—Encodes the returned image as a JPEG file. This value is also specified as an enum using DeviceManager.CAMERA_ENCODINGTYPE_JPEG when used programmatically.


	DeviceManager.CAMERA_ENCODINGTYPE_PNG (1)—Encodes the returned image as a PNG file. This value is also specified as an enum using DeviceManager.CAMERA_ENCODINGTYPE_PNG when used programmatically.





	targetWidth: Set the width in pixels to scale the image. Aspect ratio is maintained. A negative or zero value indicates that the original dimensions of the image will be used.


	targetHeight: Set the height in pixels to scale the image. Aspect ratio is maintained. A negative or zero value indicates that the original dimensions of the image will be used.




To customize a getPicture operation using the DeviceFeatures data control:




	Drag the getPicture operation from the Palette > Data Tab > Data Controls and drop it on the page as a Button, as shown in Figure 14-13.Figure 14-13 Customizing the getPicture operation
[image: This image is described in the surrounding text]


If you want to provide more control to the user, drop the getPicture operation as a Parameter Form. This allows the end user to specify settings before taking a picture or choosing an existing image.



	In the Edit Action dialog, set the values for all parameters described above. Be sure to specify destinationType = 1 so that the image is returned as a filename.
	Drag the return value of getPicture and drop it on the page as an Image.
	From the Common Components panel, drag an Image from the Component Palette and drop it on the page.


Figure 14-14 shows the bindings for displaying an image from the end user's photo library:

Figure 14-14 Bindings for Displaying an Image from the Photo Library at Design Time
[image: This image is described in the surrounding text]


When this application is run, the image chooser will automatically be displayed and the end user can select an image to display. The image chooser is displayed automatically because the Image control is bound to the return value of the getPicture operation, which in turn causes the getPicture operation to be invoked.

Note:
The timeout value for the getPicture method is set to 5 minutes. If the device operation takes longer than the timeout allowed, a timeout error is displayed.



Keep in mind the following platform-specific issues:

	iOS 

	Set quality below 50 to avoid memory error on some devices.


	When destinationType FILE_URI is used, photos are saved in the application's temporary directory.


	The contents of the application's temporary directory are deleted when the application ends. You may also delete the contents of this directory using the navigator.fileMgr APIs if storage space is a concern.


	targetWidth and targetHeight must both be specified to be used. If one or both parameters have a negative or zero value, the original dimensions of the image will be used.





	Android 

	Ignores the allowEdit parameter.


	Camera.PictureSourceType.PHOTOLIBRARY and Camera.PictureSourceType.SAVEDPHOTOALBUM both display the same photo album. 


	Camera.EncodingType is not supported. The parameter is ignored, and will always produce JPEG images.


	targetWidth and targetHeight can be specified independently. If one parameter has a positive value and the other uses a negative or zero value to represent the original size, the positive value will be used for that dimension, and the other dimension will be scaled to maintain the original aspect ratio.


	When destinationType DATA_URL is used, large images can exhaust available memory, producing an out-of-memory error, and will typically do so if the default image size is used. Set the targetWidth and targetHeight to constrain the image size.







This example shows JavaScript code that allows the user to take a picture with a device's camera. The result will be the full path to the saved image.

// The camera, like many other device-specific features, is accessed 
// from the global 'navigator' object in JavaScript.
// Note that in the Cordova JavaScript APIs, the parameters are passed
// in as a dictionary, so it is only necessary to provide key-value pairs
// for the parameters you want to specify.

navigator.camera.getPicture(onSuccess, onFail, { quality: 50 });

function onSuccess(imageURI) { 
    var image = document.getElementById('myImage');
    image.src = imageURI;
}
function onFail(message) {
    alert('Failed because: ' + message);
}


This example shows Java code that allows the user to take a picture with a device's camera. The result will be the full path to the saved image.

import oracle.adf.model.datacontrols.device; 

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Take a picture with the device's camera.  
// The result will be the full path to the saved PNG image.
String imageFilename = DeviceManagerFactory.getDeviceManager().getPicture(100,
    DeviceManager.CAMERA_DESTINATIONTYPE_FILE_URI,
    DeviceManager.CAMERA_SOURCETYPE_CAMERA, false,
    DeviceManager.CAMERA_ENCODINGTYPE_PNG, 0, 0);



This example shows Java code that allows the user to retrieve a previously-saved image. The result will be a base64-encoded JPEG.

import oracle.adf.model.datacontrols.device; 

// Retrieve a previously-saved image. The result will be a base64-encoded JPEG.
String imageData = DeviceManagerFactory.getDeviceManager().getPicture(100, 
  DeviceManager.CAMERA_DESTINATIONTYPE_FILE_URL,
  DeviceManager.CAMERA_SOURCETYPE__PHOTOLIBRARY, false,
  DeviceManager.CAMERA_ENCODINGTYPE_JPEG, 0, 0);









14.10.2 How to Use the SendSMS Method to Enable Text Messaging

The DeviceFeatures data control includes the sendSMS method, which enables MAF applications to leverage a device's Short Message Service (SMS) text messaging interface so end users can send and receive SMS messages. MAF enables you to display a device's SMS interface and optionally pre-populate the following fields:

	to: List recipients (comma-separated).


	body: Add message body.




After the SMS text messaging interface is displayed, the end user can choose to either send the SMS or discard it. It is not possible to automatically send the SMS due to device and carrier restrictions; only the end user can actually send the SMS.

Note:
The timeout value for the sendSMS method is set to 5 minutes. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.



Note:
In Android, if an end user switches away from their application while editing an SMS message and then subsequently returns to it, they will no longer be in the SMS editing screen. Instead, that message will have been saved as a draft that can then manually be selected for continued editing.



To customize a sendSMS operation using the DeviceFeatures data control



To display an interactive form on the page for sending SMS, drag the sendSMS operation from the DeviceFeatures data control in the Palette and drop it on the page designer as a Parameter Form. You can then customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various fields described above. Below this form will be a button to display the device's SMS interface, which will display an SMS that is ready to send with all of the specified fields pre-populated.

Figure 14-15 shows the bindings for sending an SMS using an editable form on the page.

Figure 14-15 Bindings for Sending an SMS Using an Editable Form at Design Time
[image: This image is described in the surrounding text]


The examples below show code examples that allow the end user to send an SMS message with a device's text messaging interface.

For information about the sendSMS method, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org).

Javascript code sample for sendSMS.

adf.mf.api.sendSMS({to: "5551234567", body: "This is a test message"}); 


Java code sample for sendSMS.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Send an SMS to the phone number "5551234567"
DeviceManagerFactory.getDeviceManager().sendSMS("5551234567", "This is a test message");








14.10.3 How to Use the sendEmail Method to Enable Email

The DeviceFeatures data control includes the sendEmail method, which enables MAF applications to leverage a device's email messaging interface so end users can send and receive email messages. MAF enables you to display a device's email interface and optionally pre-populate the following fields: 




	to: List recipients (comma-separated).


	cc: List CC recipients (comma-separated).


	subject: Add message subject.


	body: Add message body.


	bcc: List BCC recipients (comma-separated).


	attachments: List file names to attach to the email (comma-separated).


	mimeTypes: List MIME types to use for the attachments (comma-separated). Specify null to let MAF automatically determine the MIME types. It is also possible to specify only the MIME types for selected attachments as shown in the two examples at the end of this section.




After the device's email interface is displayed, the user can choose to either send the email or discard it. It is not possible to automatically send the email due to device and carrier restrictions; only the end user can actually send the email. The device must also have at least one email account configured to send email or an error will be displayed indicating that no email accounts could be found.

Note:
The timeout value for the sendEmail method is set to 5 minutes. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.



Note:
In Android, if an end user switches away from their application while editing an email and then subsequently returns to it, they will no longer be in the email editing screen. Instead, the message will be saved as a draft that can then be manually selected for continued editing.






To customize a sendEmail operation using the DeviceFeatures data control



In OEPE, drag the sendEmail operation from the DeviceFeatures data control in the Paletteto the page designer and drop it as a Parameter Form. You can then customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various fields described above. Below this form will be a button to display the device's email interface, which will display an email ready to send with all of the specified fields pre-populated.

Figure 14-16 shows the bindings for sending an email using an editable form on the page.

Figure 14-16 Bindings for Sending an Email Using an Editable Form at Design Time
[image: This image is described in the surrounding text]


These examples show code examples that allow the end user to send an email message with the device's email interface.

For information about the sendEmail method, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org).

Javascript code sample for sendEmail:

// Populate an email to 'ann.li@example.com',  
// copy 'joe.jones@example.com', with the 
// subject 'Test message', and the body 'This is a test message'
// No BCC recipients or attachments
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});

// Populate the same email as before, but this time, also BCC 
// 'john.smith@example.com' & 'jane.smith@example.com' and attach two files.
// By not specifying a value for the mimeTypes parameter, you are telling 
// ADFMobile to automatically determine the MIME type for each of the attachments.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});

// For iOS only: Same as previous email, but this time, explicitly specify
// all the MIME types.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});
                           mimeTypes: "text/plain,image/png"});

// For iOS only: Same as previous email, but this time, only specify  
// the MIME type for the second attachment and let the system determine
// the MIME type for the first one.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});
                           mimeTypes: ",image/png"});

// For Android only: Same as previous e-mail, but this time, explicitly specify 
// the MIME type.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});
                           mimeTypes: "image/*"}); 
// You can also use "plain/text" as the MIME type as it just determines the type
// of applications to be filtered in the application chooser dialog.


Java code sample for sendEmail:

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Populate an email to 'ann.li@example.com', copy 'joe.jones@example.com', with the 
// subject 'Test message', and the body 'This is a test message'.
// No BCC recipients or attachments.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        null,
                                        null,
                                        null);

// Populate the same email as before, but this time, also BCC 
// 'john.smith@example.com' & 'jane.smith@example.com' and attach two files.
// By specifying null for the mimeTypes parameter, you are telling 
// ADFMobile to automatically determine the MIME type for each of the attachments.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        "john.smith@example.com,jane.smith@example.com",
                                        "path/to/file1.txt,path/to/file2.png",
                                        null);

// Same as previous email, but this time, explicitly specify all the MIME types.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        "john.smith@example.com,jane.smith@example.com",
                                        "path/to/file1.txt,path/to/file2.png",
                                        "text/plain,image/png");


// Same as previous email, but this time, only specify the MIME type for the 
// second attachment and let the system determine the MIME type for the first one.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        "john.smith@example.com,jane.smith@example.com",
                                        "path/to/file1.txt,path/to/file2.png",
                                        ",image/png");









14.10.4 How to Use the createContact Method to Enable Creating Contacts

The DeviceFeatures data control includes the createContact method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can create new contacts to save in the device's address book. MAF enables you to display the device's interface and optionally pre-populate the Contact fields. The createContact method takes in a Contact object as a parameter and returns the created Contact object, as shown in the second of the three examples at the end of this section.

For more information about the createContact method and the Contact object, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org). Also see How to Use the findContacts Method to Enable Finding Contacts for a description of Contact properties.

Note:
The timeout value for the createContact method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.



Note:
If a null Contact object is passed in to the method, an exception is thrown.



To customize a createContact operation using the DeviceFeatures data control:




	In OEPE, drag the createContact operation from the DeviceFeatures data control in the Palette and drop it on the page designer as a Link or Button.Link or Button: You will be prompted with the Edit Action Binding dialog to enter the Contact object parameter to the createContact operation. This parameter must be an EL expression that refers to the property of a managed bean that is used to return the Contact from a JavaBean class. Assuming a managed bean already exists with a getter for a Contact object, you can use the EL Expression Builder to set the value of the parameter. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a createContact operation when pressed. The next example shows an example of managed bean code for creating a Contact object.



	You can also drag a Contact return object from under the createContact operation in the Palette and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the createContact operation is performed, the results will be displayed in this form.


This example shows managed bean code for creating a contact object.

private Contact contactToBeCreated;
 
public void setContactToBeCreated(Contact contactToBeCreated)
{
   this.contactToBeCreated = contactToBeCreated;
}
 
public Contact getContactToBeCreated()
{
   String givenName = "Mary";
   String familyName = "Jones";
   String note = "Just a Note";
   String phoneNumberType = "mobile";
   String phoneNumberValue = "650-555-0111";
   String phoneNumberNewValue = "650-555-0199";
   String emailType = "home";
   String emailTypeNew = "work";
   String emailValue = "Mary.Jones@example.com";
   String addressType = "home";
   String addressStreet = "500 Barnacle Pkwy";
   String addressLocality = "Redwood Shores";
   String addressCountry = "USA";
   String addressPostalCode = "94065";
   ContactField[] phoneNumbers = null;
   ContactField[] emails = null;
   ContactAddresses[] addresses = null;
 
   /*
    * Create contact
    */
   this.contactToBeCreated = new Contact();
 
   ContactName name = new ContactName();
   name.setFamilyName(familyName);
   name.setGivenName(givenName);
   this.contactToBeCreated.setName(name);
 
   ContactField phoneNumber = new ContactField();
   phoneNumber.setType(phoneNumberType);
   phoneNumber.setValue(phoneNumberValue);
 
   phoneNumbers = new ContactField[] { phoneNumber };
 
   ContactField email = new ContactField();
   email.setType(emailType);
   email.setValue(emailValue);
 
   emails = new ContactField[] { email };
 
   ContactAddresses address = new ContactAddresses();
   address.setType(addressType);
   address.setStreetAddress(addressStreet);
   address.setLocality(addressLocality);
   address.setCountry(addressCountry);
 
   addresses = new ContactAddresses[] { address };
 
   this.contactToBeCreated.setNote(note);
   this.contactToBeCreated.setPhoneNumbers(phoneNumbers);
   this.contactToBeCreated.setEmails(emails);
   this.contactToBeCreated.setAddresses(addresses);
 
   return this.contactToBeCreated;
}


This example shows JavaScript code for createContact.

// Contacts, like many other device-specific features, are accessed from the global 'navigator' object in JavaScript.
var contact = navigator.contacts.create();
 
var name = new ContactName();
name.givenName = "Mary";
name.familyName = "Jones";
 
contact.name = name;
 
// Store contact phone numbers in ContactField[]
var phoneNumbers = [1];
phoneNumbers[0] = new ContactField('home', '650-555-0123', true);
 
contact.phoneNumbers = phoneNumbers;
 
// Store contact email addresses in ContactField[]
var emails = [1];
emails[0] = new ContactField('work', 'Mary.Jones@example.com');
 
contact.emails = emails;
 
// Save
contact.save(onSuccess, onFailure);
 
function onSuccess()
{
  alert("Create Contact successful.");
}
 
function onFailure(Error)
{
  alert("Create Contact failed: " + Error.code);
}


This example shows Java code for createContact.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory; 

import oracle.adf.model.datacontrols.device.ContactAddresses;
import oracle.adf.model.datacontrols.device.ContactField;
import oracle.adf.model.datacontrols.device.ContactName;

String givenName = "Mary";
String familyName = "Jones";
String note = "Just a Note";
String phoneNumberType = "mobile";
String phoneNumberValue = "650-555-0111";
String phoneNumberNewValue = "650-555-0199";
String emailType = "home";
String emailTypeNew = "work";
String emailValue = "Mary.Jones@example.com";
String addressType = "home";
String addressStreet = "500 Barnacle Pkwy";
String addressLocality = "Redwood Shores";
String addressCountry = "USA";
String addressPostalCode = "91234";
ContactField[] phoneNumbers = null;
ContactField[] emails = null;
ContactAddresses[] addresses = null;
ContactField[] emails = null;
    
/*
* Create contact
*/
Contact aContact = new Contact();
     
ContactName name = new ContactName();
name.setFamilyName(familyName);
name.setGivenName(givenName);
aContact.setName(name);
     
ContactField phoneNumber = new ContactField();
phoneNumber.setType(phoneNumberType);
phoneNumber.setValue(phoneNumberValue);
     
phoneNumbers = new ContactField[] { phoneNumber };
     
ContactField email = new ContactField();
email.setType(emailType);
email.setValue(emailValue);
     
emails = new ContactField[] { email };
     
ContactAddresses address = new ContactAddresses();
address.setType(addressType);
address.setStreetAddress(addressStreet);
address.setLocality(addressLocality);
address.setCountry(addressCountry);
     
addresses = new ContactAddresses[] { address };
     
aContact.setNote(note);
aContact.setPhoneNumbers(phoneNumbers);
aContact.setEmails(emails);
aContact.setAddresses(addresses);
     
// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Invoking the createContact method, using the DeviceDataControl object.
Contact createdContact = DeviceManagerFactory.getDeviceManager()
    .findContacts.createContact(aContact);
     








14.10.5 How to Use the findContacts Method to Enable Finding Contacts

The DeviceFeatures data control includes the findContacts method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can find one or more contacts from the device's address book. MAF enables you to display the device's interface and optionally pre-populate the findContacts fields. The findContacts method takes in a filter string and a list of field names to look through (and return as part of the found contacts). The filter string can be anything to look for in the contacts. For more information about the findContacts method, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org).

The findContacts operation takes the following arguments:




	contactFields: Required parameter. Use this parameter to specify which fields should be included in the Contact objects resulting from a findContacts operation. Separate fields with a comma (spacing does not matter).


	filter: The search string used to filter contacts. (String) (Default: "") 


	multiple: Determines if the findContacts operation should return multiple contacts. (Boolean) (Default: false) 




Note:
Passing in a field name that is not in the following list may result in a null return value for the findContacts operation. Also, only the fields specified in the Contact fields argument will be returned as part of the Contact object. 



The following list shows the possible Contact properties that can be passed in to look through and be returned as part of the found contacts:

	id: A globally unique identifier 


	displayName: The name of this contact, suitable for display to end-users


	name: An object containing all components of a person's name


	nickname: A casual name for the contact. If you set this field to null, it will be stored as an empty string.


	phoneNumbers: An array of all the contact's phone numbers 


	emails: An array of all the contact's email addresses


	addresses: An array of all the contact's addresses


	ims: An array of all the contact's instant messaging (IM) addresses (The ims property is not supported in this release.) 

Note:
MAF does not support the Contact property ims in this release. If you create a contact with the ims property, MAF will save the contact without the ims property. As a result, if a user tries to perform a search based on ims, the user will not be able to find the contact. Also, if a user tries to enter ims in a search field, the ims will be returned as null. 




	organizations: An array of all the contact's organizations 


	birthday: The birthday of the contact. Although you cannot programmatically set a contact's birthday field and persist it to the address book, you can still use the operating system's address book application to manually set this field. 


	note: A note about the contact. If you set this field to null, it will be stored as an empty string.


	photos: An array of the contact's photos 


	categories: An array of all the contact's user-defined categories.


	urls: An array of web pages associated to the contact




Note:
The timeout value for the findContacts method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.



To customize a findContacts operation using the DeviceFeatures data control:




	In OEPE, drag the findContacts operation from the DeviceFeatures data control in the Palette and drop it on the page designer as a Link, Button, or Parameter Form.Link or Button: You will be prompted with the Edit Action Binding dialog to enter values for arguments to the findContacts operation. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a findContacts operation when pressed.

Parameter Form: Customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various Contact fields described above. Below this form will be a button, which will use the entered values to perform a findContacts operation when pressed. 



	You can also drag a Contact return object from under the findContacts operation in the Palette and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the findContacts operation is performed, the results will be displayed in this form.


The first example shows possible argument values for the findContacts method. The second and third examples show how to find a contact by family name and get the contact's name, phone numbers, email, addresses, and note.

This example shows possible argument values for findContacts.

// This will return just one contact with only the ID field:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("", "", false);

// This will return all contacts with only ID fields:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("", "", true);

// This will return just one contact with all fields:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("*", "", false);

// This will return all contacts with all fields:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("*", "", true);

// These will throw an exception as contactFields is a required argument and cannot be null:
DeviceManagerFactory.getDeviceManager().findContacts(null, "", false);
DeviceManagerFactory.getDeviceManager().findContacts(null, "", true);

// These will throw an exception as the filter argument cannot be null:
DeviceManagerFactory.getDeviceManager().findContacts("", null, false);
DeviceManagerFactory.getDeviceManager().findContacts("", null, true);


Note:
The Contact fields passed are strings (containing the comma-delimited fields). If any arguments are passed as null to the method, an exception is thrown.



This example shows JavaScript code for findContacts.

var filter = ["name", "phoneNumbers", "emails", "addresses", "note"];
 
var options = new ContactFindOptions();
options.filter="FamilyName";
 
// Contacts, like many other device-specific features, are accessed from 
// the global 'navigator' object in JavaScript.
navigator.contacts.find(filter, onSuccess, onFail, options);
 
function onSuccess(contacts)
{
  alert ("Find Contact call succeeded! Number of contacts found = " + contacts.length);
}
 
function onFail(Error)
{
  alert("Find Contact failed: " + Error.code);
}

This example shows Java code for findContacts.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

/*
 * Find Contact - Find contact by family name.
 *
 * See if we can find the contact that we just created.
 */

String familyName = "FamilyName"

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts(
    "name,phoneNumbers,emails,addresses,note", familyName, true); 








14.10.6 How to Use the updateContact Method to Enable Updating Contacts

The DeviceFeatures data control includes the updateContact method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can update contacts in the device's address book. MAF enables you to display the device's interface and optionally pre-populate the updateContact fields. The updateContact method takes in a Contact object as a parameter and returns the updated Contact object, as shown in the second of the three examples at the end of this section

For more information about the updateContact method and the Contact object, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org). Also see How to Use the findContacts Method to Enable Finding Contacts for a description of Contact properties.

Note:
The Contact object that is needed as the input parameter can be found using the findContacts method as described in How to Use the findContacts Method to Enable Finding Contacts. If a null Contact object is passed in to the method, an exception is thrown.



To customize an updateContact operation using the DeviceFeatures data control:




	In OEPE, drag the updateContact operation from the DeviceFeatures data control in the Palette and drop it on the page designer as a Link or Button.Link or Button: You will be prompted with the Edit Action Binding dialog to enter the Contact object parameter to the updateContact operation. This parameter must be an EL expression that refers to the property of a managed bean that is used to return the Contact from a JavaBean class. Assuming a managed bean already exists with a getter for a Contact object, you can use the EL Expression Builder to set the value of the parameter. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a updateContact operation when pressed. The first example in How to Use the createContact Method to Enable Creating Contacts shows an example of managed bean code for creating a Contact object.



	You can also drag a Contact return object from under the updateContact operation in the Palette and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the updateContact operation is performed, the results will be displayed in this form.


The first and third examples below show how to update a contact's phone number. The second and fourth examples below show how to add another phone number to a contact.

This example shows JavaScript for updateContact.

function updateContact(contact)
{
  try
  {
    if (null != contact.phoneNumbers)
    {
      alert("Number of phone numbers = " + contact.phoneNumbers.length);
      var numPhoneNumbers = contact.phoneNumbers.length;
      for (var j = 0; j < numPhoneNumbers; j++)
      {
        alert("Type: " + contact.phoneNumbers[j].type + "\n" +
              "Value: "  + contact.phoneNumbers[j].value + "\n" +
              "Preferred: "  + contact.phoneNumbers[j].pref);
 
        contact.phoneNumbers[j].type = "mobile";
        contact.phoneNumbers[j].value = "408-555-0100";
      }
 
      // save
      contact.save(onSuccess, onFailure);
    }
    else
    {
      //alert ("No phone numbers found in the contact.");
    }
  }
  catch(e)
  {
    alert("updateContact - ERROR: " + e.description);
  }
}
 
function onSuccess()
{
  alert("Update Contact successful.");
}
 
function onFailure(Error)
{
  alert("Update Contact failed: " + Error.code);



This example, JavaScript code for adding a phone number with updateContact, shows you how to add another phone number to the already existing phone numbers.

function updateContact(contact)
{
  try
  {
    var phoneNumbers = [1];
    phoneNumbers[0] = new ContactField('home', '650-555-0123', true);
    contact.phoneNumbers = phoneNumbers;
 
    // save
    contact.save(onSuccess, onFailure);
  }
  catch(e)
  {
    alert("updateContact - ERROR: " + e.description);
  }
}
 
function onSuccess()
{
  alert("Update Contact successful.");
}
 
function onFailure(Error)
{
  alert("Update Contact failed: " + Error.code);
}


This example, Java code for updateContact, shows how to update a contact's phone number, email type, and postal code.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

/*
 * Update Contact - Updating phone number, email type, and adding address postal code
 */
String familyName = "FamilyName";
String phoneNumberNewValue = "650-555-0123";
String emailTypeNew = "work";
String addressPostalCode = "91234";

Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts(
    "name,phoneNumbers,emails,addresses,note", familyName, true); 

// Assuming there was only one contact returned, we can use the first contact in the array.
// If more than one contact is returned then we have to filter more to find the exact contact 
// we need to update.

foundContacts[0].getPhoneNumbers()[0].setValue(phoneNumberNewValue);
foundContacts[0].getEmails()[0].setType(emailTypeNew);
foundContacts[0].getAddresses()[0].setPostalCode(addressPostalCode);

Contact updatedContact = DeviceManagerFactory.getDeviceManager().updateContact(foundContacts[0]);



This example, Java code for adding a phone number with updateContact, shows you how to add another phone number to the already existing phone numbers.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

String additionalPhoneNumberValue = "408-555-0123";
String additionalPhoneNumberType = "mobile";
// Create a new phoneNumber that will be appended to the previous one.
ContactField additionalPhoneNumber = new ContactField();
additionalPhoneNumber.setType(additionalPhoneNumberType);
additionalPhoneNumber.setValue(additionalPhoneNumberValue);

foundContacts[0].setPhoneNumbers(new ContactField[] { additionalPhoneNumber });

// Access device features in Java code by acquiring an instance of the DeviceManager 
// from the DeviceManagerFactory.
Contact updatedContact = DeviceManagerFactory.getDeviceManager().updateContact(foundContacts[0]);



Note:
The timeout value for the updateContact method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.










14.10.7 How to Use the removeContact Method to Enable Removing Contacts

The DeviceFeatures data control includes the removeContact method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can remove contacts from the device's address book. MAF enables you to display the device's interface and optionally pre-populate the removeContact fields. The removeContact method takes in a Contact object as a parameter, as shown in the first example in this section. 

Note:
The Contact object that is needed as the input parameter can be found using the findContacts method as described in How to Use the findContacts Method to Enable Finding Contacts.



To customize a removeContact operation using the DeviceFeatures data control:




	In OEPE, drag the removeContact operation from the DeviceFeatures data control in the Palette and drop it on the page designer as a Link, Button, or Parameter Form.Link or Button: You will be prompted with the Edit Action Binding dialog to enter values for arguments to the removeContact operation. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a removeContact operation when pressed.

Parameter Form: Customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various Contact fields. Below this form will be a button, which will use the entered values to perform a removeContact operation when pressed. 



	You can also drag a Contact return object from under the removeContact operation in the Palette and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the removeContact operation is performed, the results will be displayed in this form.


These examples show you how to delete a contact that you found using findContacts. For information about the removeContact method and the Contact object, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org). 

Note:
In Android, the removeContact operation does not remove the contact fully. After a contact is removed by calling the removeContact method, a contact with the "(Unknown)" display name shows in the contacts list in the application.



This example shows JavaScript for removeContact.

// Remove the contact from the device
contact.remove(onSuccess,onError);
 
function onSuccess()
{
  alert("Removal Success");
}
 
function onError(contactError)'
{
  alert("Error = " + contactError.code);
}


This example shows Java code for removeContact.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

/*
 * Remove the contact from the device
 */
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts(
    "name,phoneNumbers,emails,addresses", familyName, true);

// Assuming there is only one contact returned, we can use the first contact in the array.
// If more than one contact is returned we will have to filter more to find the  
// exact contact we want to remove.

// Access device features in Java code by acquiring an instance of the DeviceManager 
// from the DeviceManagerFactory.
DeviceManagerFactory.getDeviceManager().removeContact(foundContacts[0]);

Note:
The timeout value for the removeContact method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.










14.10.8 How to Use the startLocationMonitor Method to Enable Geolocation

The DeviceFeatures data control includes the startLocationMonitor method, which enables MAF applications to leverage a device's geolocation services in order to obtain and track the device's location. MAF enables you to display a device's interface and optionally pre-populate the startLocationMonitor fields.

MAF exposes APIs that enable you to acquire a device's current position, allowing you to retrieve the device's current location for one instant in time or to subscribe to it on a periodic basis. The examples at the end of this section show code examples that will allow your application to obtain the device's location. For information about the startLocationMonitor method, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org).

Note:
The altitudeAccuracy property is not supported by Android devices.

Updates do not occur as frequently on the Android platform as on iOS.



To listen for changes in a device's location using the DeviceFeatures data control



In OEPE, drag the startLocationMonitor operation from the DeviceFeatures data control in the Palette to the page designer and drop it as a Link or Button. When prompted by the Edit Action Dialog, populate the fields with values for the parameters that the operation supports, as described in the following list or see the DeviceDataControl class's startLocationMonitor method in Java API Reference for Oracle Mobile Application Framework.

	enableHighAccuracy: If true, use the most accurate possible method of obtaining a location fix. This is just a hint; the operating system may not respect it. Devices often have several different mechanisms for obtaining a location fix, including cell tower triangulation, Wi-Fi hotspot lookup, and true GPS. Specifying false indicates that you are willing to accept a less accurate location, which may result in a faster response or consume less power.


	updateInterval: Defines how often, in milliseconds, to receive updates. Location updates may not be delivered as frequently as specified; the operating system may wait until a significant change in the device's position has been detected before triggering another location update.


	locationListener: EL expression that resolves to a bean method with the following signature:

void methodName(Location newLocation)


This EL expression will be evaluated every time a location update is received. For example, enter viewScope.LocationListenerBean.locationUpdated (without the surrounding#{}), then define a bean named LocationListenerBean in viewScope and implement a method with the following signature:

public void locationUpdated(Location currentLocation)
{
  System.out.println(currentLocation);
  // To stop subscribing to location updates, invoke the following:
  // DeviceManagerFactory.getDeviceManager().clearWatchPosition(
  //     currentLocation.getWatchId());
}


Note:
Do not use the EL syntax #{LocationListenerBean.locationUpdate} to specify the locationListener, unless you truly want the result of evaluating that expression to be the name of the locationListener.






The example at the end of this section shows how to subscribe to changes in the device's location using the DeviceManager.startUpdatingPosition method. For more information about the parameters that this method takes, see Java API Reference for Oracle Mobile Application Framework.

For an example of how to subscribe to changes in the device's position using JavaScript, refer to the Cordova documentation (http://cordova.apache.org/).

Parameters returned in the callback function specified by the locationListener are as follows:

Parameters returned in the callback function specified by the locationListener are as follows:

	double getAccuracy—Accuracy level of the latitude and longitude coordinates in meters


	double getAltitude—Height of the position in meters above the ellipsoid


	double getLatitude—Latitude in decimal degrees


	double getLongitude—Longitude in decimal degrees 


	double getAltitudeAccuracy—Accuracy level of the altitude coordinate in meters 


	double getHeading—Direction of travel, specified in degrees counting clockwise relative to the true north 


	double getSpeed—Current ground speed of the device, specified in meters per second


	long getTimestamp—Creation of a timestamp in milliseconds since the Unix epoch


	String getWatchId—Only used when subscribing to periodic location updates. A unique ID that can be subsequently used to stop subscribing to location updates 




import oracle.adf.model.datacontrols.device.DeviceManagerFactory;
import oracle.adf.model.datacontrols.device.GeolocationCallback;
import oracle.adf.model.datacontrols.device.Location;
 
// Subscribe to location updates that will be delivered every 20 seconds, with high accuracy.
// As you can have multiple subscribers, let's identify this one as 'MyGPSSubscriptionID'.
// Notice that this call returns the watchID, which is usually the same as the watchID passed in.
// However, it may be different if the specified watchID conflicts with an existing watchID,
// so be sure to always use the returned watchID.
String watchID = DeviceManagerFactory.getDeviceManager().startUpdatingPosition(20000, true, "
       "MyGPSSubscriptionID", new GeolocationCallback() {
    public void locationUpdated(Location position) {
        System.out.println("Location updated to: " + position);
    }
});
 
// The previous call returns immediately so that you can continue processing. 
// When the device's location changes, the locationUpdated() method specified in  
// the previous call will be invoked in the context of the current feature.
 
// When you wish to stop being notified of location changes, call the following method:
DeviceManagerFactory().getDeviceManager().clearWatchPosition(watchID);


For more information about the startLocationMonitor and startHeadingMonitor methods, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework and refer to the Cordova documentation (http://cordova.apache.org).

The following example shows how to get a device's current location (one time) using the DeviceManager.getCurrentPosition. For information about the parameters that this method accepts, see Java API Reference for Oracle Mobile Application Framework.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;
import oracle.adf.model.datacontrols.device.Location;
 
// Get the device's current position, with highest accuracy, and accept a cached location that is 
// no older than 60 seconds.
Location currentPosition = DeviceManagerFactory.getDeviceManager().getCurrentPosition(60000, true);
System.out.println("The device's current location is: latitude=" + currentPosition.getLatitude() + 
    ", longitude=" + currentPosition.getLongitude());








14.10.9 How to Use the displayFile Method to Enable Displaying Files

The DeviceFeatures data control includes the displayFile method, which enables MAF applications to display files that are local to the device. Depending on the platform, application users can view PDFs, image files, Microsoft Office documents, and various other file types. On iOS, the application user has the option to preview supported files within the MAF application. Users can also open those files with third-party applications, email them, or send them to a printer. On Android, all files are opened in third-party applications. In other words, the application user leaves the MAF application while viewing the file. The user may return to the MAF application by pressing the Android Back button. If the device does not have an application capable of opening the given file, an error is displayed. For an example of how the displayFile method opens files on both iOS- and Android-powered devices, see the DeviceDemo sample application. This application is available from File > New > MAF Examples.

The displayFile method is only able to display files that are local to the device. This means that remote files first have to be downloaded. Use the call AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.DownloadDirectory) to return the directory root where downloaded files should be stored. Note that on iOS, this location is specific to the application, but on Android this location refers to the external storage directory. The external storage directory is publicly accessible and allows third-party applications to read files stored there. 


Table 14-6 Supported File Types

	iOS 	Android 
	For more information about supported file types, see the Quick Look preview controller documentation at the Apple iOS development site (http://developer.apple.com/library/ios/navigation/).

	The framework will start the viewer associated with the given MIME type if it is installed on the device. There is no built-in framework for viewing specific file types. If the device does not have an application installed that handles the file type, the MAF application displays an error.


	iWork documents

	


	 Microsoft Office documents (Office '97 and newer)

	


	Rich Text Format (RTF) documents

	


	PDF files

	


	Images

	


	Text files whose uniform type identifier (UTI) conforms to the public.text type

	


	Comma-separated value (csv) files

	








To customize a displayFile operation using the DeviceFeatures data control:

	In OEPE, drag the displayFile operation from the DeviceFeatures data control in the Palette and drop it on the page designer as a Link, Button, or Parameter Form.

Link or Button: You will be prompted with the Edit Action Binding dialog to enter values for arguments to the displayFile operation. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a displayFile operation when pressed.

Parameter Form: Customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various fields. Below this form will be a button, which will use the entered values to perform a displayFile operation when pressed. 




The two examples below show you how to view files using the displayFile method. For information about the displayFile method, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework). 

Example showing Java code for displayFile.

import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

 URL remoteFileUrl;
        InputStream is;
        BufferedOutputStream fos;
        try {
           
            // Open connection to remote file; fileUrl here is a String containing the URL to the remote file.
            remoteFileUrl = new URL(fileUrl);
            URLConnection connection = remoteFileUrl.openConnection();
            is = new BufferedInputStream(connection.getInputStream());
            // Saving the file locally as 'previewTempFile.<extension>'
            String fileExt = fileUrl.substring(fileUrl.lastIndexOf('.'), fileUrl.length());
            String tempFile = "/previewTempFile" + fileExt;
            File localFile = null;
            // Save the file in the DownloadDirectory location
            localFile = new File(AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.DownloadDirectory) + tempFile);
            if (localFile.exists()) {
                localFile.delete();
            }
            // Use buffered streams to download the file.
            fos = new BufferedOutputStream(new FileOutputStream(localFile));
            byte[] data = new byte[1024];
            int read = 0;
            while ((read = is.read(data)) != -1) {
                fos.write(data, 0, read);
            }
            is.close();
            fos.close();
 
            // displayFile takes a URL string which has to be encoded on iOS.
            // iOS does not handle "+" as an encoding for space (" ") but
            // expects "%20" instead.  Also, the leading slash MUST NOT be
            // encoded to "%2F".  We will revert it to a slash after the
            // URLEncoder converts it to "%2F".
            StringBuffer buffer = new StringBuffer();
            String path = URLEncoder.encode(localFile.getPath(), "UTF-8");
            // replace "+" with "%20"
            String replacedString = "+";
            String replacement = "%20";
            int index = 0, previousIndex = 0;
            index = path.indexOf(replacedString, index);
            while (index != -1) {
                buffer.append(path.substring(previousIndex, index)).append(replacement);
                previousIndex = index + 1;
                index = path.indexOf(replacedString, index + replacedString.length());
            }
            buffer.append(path.substring(previousIndex, path.length()));
            // Revert the leading encoded slash ("%2F") to a literal slash ("/").
            if (buffer.indexOf("%2F") == 0) {
                buffer.replace(0, 3, "/");
            }
 
            // Create URL and invoke displayFile with its String representation.
            URL localURL = null;
            if (Utility.getOSFamily() == Utility.OSFAMILY_ANDROID) {
                localURL = new URL("file", "localhost", localFile.getAbsolutePath());
            }
            else if (Utility.getOSFamily() == Utility.OSFAMILY_IOS)
            {
                localURL = new URL("file", "localhost", buffer.toString());
            }
            DeviceManagerFactory.getDeviceManager().displayFile(localURL.toString(), "remote file");
        } catch (Throwable t) {
            System.out.println("Exception caught: " + t.toString());
        }






14.10.10 How to Use the addLocalNotification and cancelLocalNotification Methods to Manage Local Notifications

The DeviceFeatures data control includes the addLocalNotification and cancelLocalNotification methods, which enable MAF applications to leverage a device's interface for managing notifications so end users can schedule or cancel local notifications.

For information about using the addLocalNotification and cancelLocalNotification methods, see the DeviceDataControl class in the Java API Reference for Oracle Mobile Application Framework). For more information about managing local notifications, including code examples, see Managing Local Notifications. For general information about notifications, see Introduction to Notifications.

The LocalNotificationDemo sample application provides an example of how to schedule and receive local notifications within a MAF application. This sample application is available from File > New > MAF Examples.

For more information about sample applications, see MAF Sample Applications.





14.10.11 What You May Need to Know About Device Properties

There may be features of your application that rely on specific device characteristics or capabilities. For example, you may want to present a different user interface depending on the device's screen orientation, or there may be a mapping feature that you want to enable only if the device supports geolocation. MAF provides a number of properties that you can access from Java, JavaScript, and EL in order to support this type of dynamic behavior. Table 14-7 lists these properties, along with information about how to query them, what values to expect in return, and whether the property can change during the application's lifecycle. The example at the end of this section shows an example of how you can access these properties using JavaScript.

Note:
The timeout value for device properties is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.




Table 14-7 Device Properties and Corresponding EL Expressions

	Property	Static/ Dynamic	EL Expression	Sample Value	Java API
	device.name

	Static

	#{deviceScope.device.name}

	"iPhone Simulator", "Joe Smith's iPhone"

	DeviceManager.getName()


	device.platform

	Static

	#{deviceScope.device.platform}

	"iPhone Simulator", "iPhone"

	DeviceManager.getPlatform()


	device.version

	Static

	#{deviceScope.device.version}

	"4.3.2", "5.0.1"

	DeviceManager.getVersion()


	device.os

	Static

	#{deviceScope.device.os}

	"iOS"

	DeviceManager.getOs()


	device.model

	Static

	#{deviceScope.device.model}

	"x86_64", "i386", "iPhone3,1"

	DeviceManager.getModel()


	device.phonegap

	Static

	#{deviceScope.device.phonegap}

	"1.0.0"

	DeviceManager.getPhonegap()


	hardware.hasCamera

	Static

	#{deviceScope.hardware.hasCamera}

	"true", "false"

	DeviceManager.hasCamera()


	hardware.hasContacts

	Static

	#{deviceScope.hardware.hasContacts}

	"true", "false"

	DeviceManager.hasContacts()


	hardware.hasTouchScreen

	Static

	#{deviceScope.hardware.hasTouchScreen}

	"true", "false"

	DeviceManager.hasTouchScreen()


	hardware.hasGeolocation 

	Static

	#{deviceScope.hardware.hasGeolocation}

	"true", "false"

	DeviceManager.hasGeolocation()


	hardware.hasAccelerometer

	Static

	#{deviceScope.hardware.hasAccelerometer}

	"true", "false"

	DeviceManager.hasAccelerometer()


	hardware.hasCompass

	Static

	#{deviceScope.hardware.hasCompass}

	"true", "false"

	DeviceManager.hasCompass()


	hardware.hasFileAccess 

	Static

	#{deviceScope.hardware.hasFileAccess}

	"true", "false"

	DeviceManager.hasFileAccess()


	hardware.hasLocalStorage

	Static

	#{deviceScope.hardware.hasLocalStorage}

	"true", "false"

	DeviceManager.hasLocalStorage()


	hardware.hasMediaPlayer

	Static

	#{deviceScope.hardware.hasMediaPlayer}

	"true", "false"

	DeviceManager.hasMediaPlayer()


	hardware.hasMediaRecorder

	Static

	#{deviceScope.hardware.hasMediaRecorder}

	"true", "false"

	DeviceManager.hasMediaRecorder()


	hardware.networkStatus

	Dynamic

	#{deviceScope.hardware.networkStatus}

	"wifi", "2g", "unknown", "none"Foot 2

	DeviceManager.getNetworkStatus()


	hardware.screen.width

	Dynamic

	#{deviceScope.hardware.screen.width}

	320, 480

	DeviceManager.getScreenWidth()


	hardware.screen.height

	Dynamic

	#{deviceScope.hardware.screen.height}

	480, 320

	DeviceManager.getScreenHeight()


	hardware.availableWidth

	Dynamic

	#{deviceScope.hardware.screen.availableWidth}

	<= 320, <= 480

	DeviceManager.getAvailableScreenWidth()


	hardware.availableHeight

	Dynamic

	#{deviceScope.hardware.screen.availableHeight}

	<= 480, <= 320

	DeviceManager.getAvailableScreenHeight()


	hardware.screen.dpi 

	Static 

	#{deviceScope.hardware.screen.dpi}

	160, 326

	DeviceManager.getScreenDpi()


	hardware.screen.diagonalSize

	Static 

	#{deviceScope.hardware.screen.diagonalSize}

	9.7, 6.78

	DeviceManager.getScreenDiagonalSize()


	hardware.screen.scaleFactor 

	Static 

	#{deviceScope.hardware.screen.scaleFactor}

	1.0, 2.0

	DeviceManager.getScreenScaleFactor()








Footnote 2  If both wifi and 2G are turned on, network status will be wifi, as wifi takes precedence over 2G.


This example illustrates how you can access device properties using JavaScript.

<!DOCTYPE html>
<html>
  <head>
    <title>Device Properties Example</title>
 
    <script type="text/javascript" charset="utf-8" src="cordova-2.2.0.js"></script>
    <script type="text/javascript" charset="utf-8">

    // Wait for Cordova to load
    //
    //document.addEventListener("deviceready", onDeviceReady, false);
    document.addEventListener("showpagecomplete",onDeviceReady,false);
 
    // Cordova is ready
    //
    function onDeviceReady() {
        adf.mf.api.getDeviceProperties(properties_success, properties_fail);
    }
    
    function properties_success(response) {
      try {
        var element = document.getElementById('deviceProperties');
        var device = response.device;
        var hardware = response.hardware;
        element.innerHTML = 'Device Name:              ' + device.name            + '<br />' +
                            'Device Platform:          ' + device.platform        + '<br />' +
                            'Device Version:           ' + device.version         + '<br />' +
                            'Device OS:                ' + device.os              + '<br />' +
                            'Device Model:             ' + device.model           + '<br />' +
                            'Hardware Screen Width:    ' + hardware.screen.width  + '<br />' +
                            'Hardware Screen Height:   ' + hardware.screen.height + '<br />' +
      } catch (e) {alert("Exception: " + e);}
    }
    
    function properties_fail(error) {
        alert("getDeviceProperties failed");
    }

    </script>
  </head>
  <body>
    <p id="deviceProperties">Loading device properties...</p>
  </body>
</html>








14.11 Validating Attributes

In MAF, validation rules are set on binding attributes, and validation occurs in the data control layer. You can define both validators for attributes exposed by the data controls, and validation message for attributes.

In the Mobile Application Framework, validation occurs in the data control layer, with validation rules set on binding attributes. Attribute validation takes place at a single point in the system, during the setValue operation on the bindings.

You can define the following validators for attributes exposed by the data controls:

	Compare validator


	Length validator


	List validator


	Range validator




All validators for a given attribute are executed, and nested exceptions are thrown for every validator that does not pass. You can define a validation message for attributes, which is displayed when a validation rule is fired at runtime. For more information, see Validating Input.

Note:
Due to a JSON limitation, the value that a BigDecimal can hold is within the range of a Double, and the value that a BigInteger can hold is within the range of a Long. If you want to use numbers greater than those allowed, you can call toString on BigDecimal or BigInteger to (de)serialize values as String. 



Table 14-8 lists supported validation combinations for the length validator.


Table 14-8 Length Validation

	Compare type 	Byte 	Character 
	Equals 

	Supported

	Supported


	Not Equals 

	Supported

	Supported


	Less Than 

	Supported

	Supported


	Greater Than 

	Supported

	Supported


	Less Than Equal To

	Supported

	Supported


	Greater Than Equal To

	Supported

	Supported


	Between 

	Supported

	Supported








Table 14-9 and Table 14-10 list supported validation combinations for the range validator.


Table 14-9 Range Validation

	Compare type	Byte 	Char 	Double	Float	Integer	Long	Short
	Between 

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported


	Not Between 

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported









Table 14-10 Range Validation - math, sql, and util Packages

	Compare type	java.math.BigDecimal	java.math.BigInteger	java.sql.Date	java.sql.Time	java.sql.Timestamp	java.util.Date
	Between

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported


	Not Between

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported








Table 14-11 lists supported validation combinations for the list validator.


Table 14-11 List Validation

	Compare type	String
	In

	Supported


	Not In

	Supported








Table 14-12 and Table 14-13 lists supported validation combinations for the compare validator.


Table 14-12 Compare Validation 

	Compare type	Byte 	Char 	Double	Float	Integer	Long	Short	String
	Equals 

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported


	Not Equals 

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported


	Less Than

	Not supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Not supported


	Greater Than

	Not supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Not supported


	Less Than Equal To

	Not supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Not supported


	Greater Than Equal To

	Not supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Supported

	Not supported









Table 14-13 Compare Validation - java.math, java.sql, and java.util Packages

	Compare type	java.math.BigDecimal	java.math.BigInteger	java.sql.Date	java.sql.Time	java.sql.Timestamp	java.util.Date
	Equals

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported


	Not Equals

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported


	Less Than

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported


	Greater Than

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported


	Less Than Equal To

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported


	Greater Than Equal To

	Supported

	Supported

	Not supported

	Not supported

	Not supported

	Not supported










14.11.1 What You May Need to Know About the Validator Metadata

The validator metadata is placed into the data control structure metadata XML files at design time. The following example shows  a sample length validator.

<?xml version="1.0" encoding="windows-1252" ?>
<!DOCTYPE PDefViewObject SYSTEM "jbo_03_01.dtd">
<PDefViewObject
   xmlns="http://xmlns.oracle.com/bc4j"
   Name="Product"
   Version="12.1.1.61.36"
   xmlns:validation="http://xmlns.oracle.com/adfm/validation">
   <DesignTime>
      <Attr Name="_DCName" Value="DataControls.ProductListBean"/>
      <Attr Name="_SDName" Value="mobile.Product"/>
   </DesignTime>
   <PDefAttribute
      Name="name">
      <validation:LengthValidationBean
         Name="nameRule0"
         OnAttribute="name"
         CompareType="GREATERTHAN"
         DataType="BYTE"
         CompareLength="5"
         Inverse="false"/>
   </PDefAttribute>
</PDefViewObject>







14.12 Using Background Threads

Data model values can be updated with background Java threads. Update model objects from a background thread by using the MafExecutorService API.

A background thread may be useful when fetching data (say from a remote server) or computing values with a complex algorithm. You can also use background threads to fetch or compute data values, but you should not use them to update the application’s data model objects directly, because this could result in conflicts with the application’s user interface threads.

To update model objects from a background thread, use the MafExecutorService API to submit a Java Runnable that will perform the model updates. First, obtain the new or updated model values (fetched or computed) and then submit a Runnable to update the values in the application’s data model objects, as shown in the following example.

        //  First, fetch/compute new data values.
        fetchUpdatedValues();

        //  Next, use a Runnable to update the model objects.
        MafExecutorService.execute(new Runnable()
        {
          public void run()
          {
            doModelUpdates();
            AdfmfJavaUtilities.flushDataChangeEvent();
          }
        });

Note:
To ensure the application does not become unresponsive, the submitted task must be of short duration. Feature locks may be acquired before executing the task, which will not be released until the task completes.

For more information on the oracle.adfmf.framework.api.MafExecutorService.execute class, see the MAF Javadoc.





14.13 Working with Data Change Events

The user interface must be updated to reflect underlying data changes. Selecting the Notify listeners when property changes option sends notifications for property changes; using the ProviderChangeSupport class sends notifications relating to collection elements; and calling the AdfmfJavaUtilities.flushDataChangeEvent method forces data changes on AMX pages to the client.

To simplify data change events, OEPE uses the property change listener pattern. In most cases you can use OEPE to generate the necessary code to source notifications from your beans' property accessors by selecting the Notify listeners when property changes checkbox in the Generate Accessors dialog (see About the Managed Beans Category for details). The PropertyChangeSupport object is generated automatically, with the calls to firePropertyChange in the newly-generated setter method. Additionally, the addPropertyChangeListener and removePropertyChangeListener methods are added so property change listeners can register and unregister themselves with this object. This is what the framework uses to capture changes to be pushed to the client cache and to notify the user interface layer that data has been changed. 

Note:
If you are manually adding a PropertyChangeSupport object to a class, you must also include the addPropertyChangeListener and removePropertyChangeListener methods (using these explicit method names). 



Property changes alone will not solve all the data change notifications, as in the case where you have a bean wrapped by a data control and you want to expose a collection of items. While a property change is sufficient when individual items of the list change, it is not sufficient for cardinality changes. In this case, rather than fire a property change for the entire collection, which would cause a degradation of performance, you can instead refresh just the collection delta. To do this you need to expose more data than is required for a simple property change, which you can do using the ProviderChangeSupport class.

Note:
The ProviderChangeSupport object is not generated automatically—you must manually add it to your class—along with the addProviderChangeListener, removeProviderChangeListener, and getKey() methods (using these explicit method names). The getKey() method must return a string that produces a unique value for the provider.



Since the provider change is required only when you have a dynamic collection exposed by a data control wrapped bean, there are only a few types of provider change events to fire:

	fireProviderCreate—when a new element is added to the collection


	fireProviderDelete—when an element is removed from the collection


	fireProviderRefresh—when multiple changes are done to the collection at one time and you decide it is better to simply ask for the client to refresh the entire collection (this should only be used in bulk operations)




The ProviderChangeSupport class is used for sending notifications relating to collection elements, so that components update properly when a change occurs in a JavaBean data control. It follows a similar pattern to the automatically-generated PropertyChangeSupport class, but the event objects used with ProviderChangeSupport send more information, including the type of operation as well as the key and position of the element that changed. ProviderChangeSupport captures structural changes to a collection, such as adding or removing an element (or provider) from a collection. PropertyChangeSupport captures changes to the individual items in the collection. 

The example below shows how to use ProviderChangeSupport for sending notifications relating to structural changes to collection elements (such as when adding or removing a child). For more information on the ProviderChangeListener interface and the ProviderChangeEvent class, see the Java API Reference for Oracle Mobile Application Framework. 

public class NotePad {
   private   static    List                  
                       s_notes               = null;
 
/* manually adding property change listener as well as provider change listener. */
   protected transient PropertyChangeSupport 
                       propertyChangeSupport = new PropertyChangeSupport(this);
   protected transient ProviderChangeSupport 
                       providerChangeSupport = new ProviderChangeSupport(this);
 
    public NotePad() {
        …
    }
 
    public  mobile.Note[] getNotes() {
        mobile.Note n[] = null;
 
        synchronized (this)
        {
            if(s_notes.size() > 0) {
                n = (mobile.Note[])
                    s_notes.toArray(new mobile.Note[s_notes.size()]);
            }
            else {
                n = new mobile.Note[0];
            }
        }
 
        return n;
    }
 
    public void addNote() {
        System.out.println("Adding a note ....");
        Note  n = new Note();
        int   s = 0;
        
        synchronized (this)
        {
            s_notes.add(n);
            s = s_notes.size();
        }
 
        System.out.println("firing the events");
        providerChangeSupport.fireProviderCreate("notes", n.getUid(), n);
    }
    
    public void removeNote() {
        System.out.println("Removng a note ....");
        if(s_notes.size() > 0) {
            int     end = -1;
            Note    n   = null;
 
            synchronized (this)
            {
                end   = s_notes.size() - 1;
                n     = (Note)s_notes.remove(end);
            }
            
            System.out.println("firing the events");
        providerChangeSupport.fireProviderDelete("notes", n.getUid());
        }
    }
    
    public void RefreshNotes() {
        System.out.println("Refreshing the notes ....");
 
        providerChangeSupport.fireProviderRefresh("notes");
    }
    
    public void addProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.addProviderChangeListener(l);
    }
 
    public void removeProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.removeProviderChangeListener(l);
    }
 
    protected String   status;    
    
    /* --- OEPE generated accessors --- */
 
    public void addPropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.addPropertyChangeListener(l);
    }
 
    public void removePropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.removePropertyChangeListener(l);
    }
 
    public void setStatus(String status) {
        String oldStatus = this.status;
        this.status = status;
        propertyChangeSupport.firePropertyChange("status", oldStatus, status);
    }
 
    public String getStatus() {
        return status;
    }
}


Data changes are passed back to the client (to be cached) with any response message or return value from the JVM layer. This allows OEPE

to compress and reduce the number of events and updates to refresh to the user interface, allowing the framework to be as efficient as possible.

However, there are times where you may need to have a background thread handle a long-running process (such as web-service interactions, database interactions, or expensive computations) and notify the user interface independent of a user action. To update data on an AMX page to reflect the current values of data fields whose values have changed, you can avoid the performance hit associated with reloading the whole AMX page by calling AdfmfJavaUtilities.flushDataChangeEvent to force the currently queued data changes to the client. 

Note:
The flushDataChangeEvent method can only be executed from a background thread.



The next example shows how the flushDataChangeEvent method can be used to force pending data changes to the client. For more information about oracle.adfmf.framework.api.AdfmfJavaUtilities.flushDataChangeEvent, see Java API Reference for Oracle Mobile Application Framework.

 
/* Note – Simple POJO used by the NotePad managed bean or data control wrapped bean */	 
 
package mobile;
 
import oracle.adfmf.amx.event.ActionEvent;
import oracle.adfmf.framework.api.AdfmfJavaUtilities;
import oracle.adfmf.java.beans.PropertyChangeListener;
import oracle.adfmf.java.beans.PropertyChangeSupport;
 
 
/**
 * Simple note object
 * uid   - unique id - generated and not mutable
 * title - title for the note - mutable
 * note  - note comment - mutable
 */
public class Note {
    /* standard OEPE generated property change support */
    protected transient PropertyChangeSupport 
                       propertyChangeSupport = new PropertyChangeSupport(this);
 
 
    private static boolean s_backgroundFlushTestRunning = false;
 
 
    public Note() {
        this("" + (System.currentTimeMillis() % 10000));
    }
 
    public Note(String id) {
        this("UID-"+id, "Title-"+id, "");
    }
 
    public Note(String uid, String title, String note) {
        this.uid     = uid;
        this.title   = title;
        this.note    = note;
    }
 
 
    /* update the current note with the values passed in */
    public void updateNote(Note n) {
        if (this.getUid().compareTo(n.getUid()) == 0) {
            this.setTitle(n.getTitle());
            this.setNote(n.getNote());
        } else {
            throw new IllegalArgumentException("note");
        }
    }
 
 
    /* background thread to simulate some background process that make changes */
    public void startNodeBackgroundThread(ActionEvent actionEvent) {
        Thread backgroundThread   = new Thread() {
            public void run() {
                System.out.println("startBackgroundThread enter - " + 
                                                      s_backgroundFlushTestRunning);
                
                s_backgroundFlushTestRunning = true;
                for(int i = 0; i <= iterations; ++i) {
                    try
                    {
                        System.out.println("executing " + i + " of " + iterations + "
                                " iterations.");
                        
                        /* update a property value */                    
                        if(i == 0) {
                            setNote("thread starting");
                        }
                        else if( i == iterations) {
                            setNote("thread complete");
                            s_backgroundFlushTestRunning = false;                        
                        }
                        else {
                            setNote("executing " + i + " of " + iterations + " iterations.");
                        }
                        setVersion(getVersion() + 1);
                        setTitle("Thread Test v" + getVersion());
                        AdfmfJavaUtilities.flushDataChangeEvent();  /* key line */
                    }
                    catch(Throwable t)
                    {
                        System.err.println("Error in the background thread: " + t);
                    }
 
                    try {
                        Thread.sleep(delay);  /* sleep for 6 seconds */
                    } catch (InterruptedException ex) {
                        ex.printStackTrace();
                    }
                }
            }
        };
        
        backgroundThread.start();
    }
    
    protected String uid;
    protected String title;
    protected String note;
    protected int    version;
 
    protected int    iterations =  10;
    protected int    delay      = 500;
    
    
    /* --- OEPE generated accessors --- */
 
    public void addPropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.addPropertyChangeListener(l);
    }
 
    public void removePropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.removePropertyChangeListener(l);
    }
 
    public String getUid() {
        return uid;
    }
 
    public void setTitle(String title) {
        String oldTitle = this.title;
        this.title = title;
        propertyChangeSupport.firePropertyChange("title", oldTitle, title);
    }
 
    public String getTitle() {
        return title;
    }
 
    public void setNote(String note) {
        String oldNote = this.note;
        this.note = note;
        propertyChangeSupport.firePropertyChange("note", oldNote, note);
    }
 
    public String getNote() {
        return note;
    }
 
    public void setVersion(int version) {
        int oldVersion = this.version;
        this.version = version;
        propertyChangeSupport.firePropertyChange("version", oldVersion, version);
    }
 
    public int getVersion() {
        return version;
    }
 
    public void setIterations(int iterations) {
        int oldIterations = this.iterations;
        this.iterations = iterations;
        propertyChangeSupport.
                 firePropertyChange("iterations", oldIterations, iterations);
    }
 
    public int getIterations() {
        return iterations;
    }
 
    public void setDelay(int delay) {
        int oldDelay = this.delay;
        this.delay = delay;
        propertyChangeSupport.
                firePropertyChange("delay", oldDelay, delay);
    }
 
    public int getDelay() {
        return delay;
    }
}
	 
 
 
  
/* NotePad – Can be used as a managed bean or wrapped as a data control */
	   
package mobile;
 
import java.util.ArrayList;
import java.util.List;
 
import oracle.adfmf.amx.event.ActionEvent;
import oracle.adfmf.framework.api.AdfmfJavaUtilities;
import oracle.adfmf.java.beans.PropertyChangeListener;
import oracle.adfmf.java.beans.PropertyChangeSupport;
import oracle.adfmf.java.beans.ProviderChangeListener;
import oracle.adfmf.java.beans.ProviderChangeSupport;
 
 
public class NotePad {
    private static List     s_notes                      = null;
    private static boolean  s_backgroundFlushTestRunning = false;
    
    protected transient     PropertyChangeSupport 
        propertyChangeSupport = new PropertyChangeSupport(this);
 
    protected transient     ProviderChangeSupport 
        providerChangeSupport = new ProviderChangeSupport(this);
 
    public NotePad() {
        if (s_notes == null) {
            s_notes = new ArrayList();
            
            for(int i = 1000; i < 1003; ++i) {
                s_notes.add(new Note(""+i));
            }
        }
    }
 
    public  mobile.Note[] getNotes() {
        mobile.Note n[] = null;
 
        synchronized (this)
        {
            if(s_notes.size() > 0) {
                n = (mobile.Note[])s_notes.
                     toArray(new mobile.Note[s_notes.size()]);
            }
            else {
                n = new mobile.Note[0];
            }
        }
 
        return n;
    }
 
    public void addNote() {
        System.out.println("Adding a note ....");
        Note  n = new Note();
        int   s = 0;
        
        synchronized (this)
        {
            s_notes.add(n);
            s = s_notes.size();
        }
 
        System.out.println("firing the events");
        
        /* update the note count property on the screen */
        propertyChangeSupport.
             firePropertyChange("noteCount", s-1, s);
 
        /* update the notes collection model with the new note */
        providerChangeSupport.
             fireProviderCreate("notes", n.getUid(), n);
 
        /* to update the client side model layer */
        AdfmfJavaUtilities.flushDataChangeEvent();
    }
    
    public void removeNote() {
        System.out.println("Removing a note ....");
        if(s_notes.size() > 0) {
            int     end = -1;
            Note    n   = null;
 
            synchronized (this)
            {
                end   = s_notes.size() - 1;
                n     = (Note)s_notes.remove(end);
            }
            
            System.out.println("firing the events");
            
            /* update the client side model layer */
            providerChangeSupport.
                fireProviderDelete("notes", n.getUid());
 
           /* update the note count property on the screen */
           propertyChangeSupport.
                firePropertyChange("noteCount", -1, end);
        }
    }
    
    public void RefreshNotes() {
        System.out.println("Refreshing the notes ....");
 
        /* update the entire notes collection on the client */
        providerChangeSupport.fireProviderRefresh("notes");
    }
    
    public int getNoteCount() {
        int size = 0;
        
        synchronized (this)
        {
            size = s_notes.size();
        }
       return size;
    }
 
    public void 
    addProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.addProviderChangeListener(l);
    }
 
    public void
    removeProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.removeProviderChangeListener(l);
    }
 
    public void 
    startListBackgroundThread(ActionEvent actionEvent) {
        for(int i = 0; i < 10; ++i) {
            _startListBackgroundThread(actionEvent);
            try {
                Thread.currentThread().sleep(i * 1234);
            } catch (InterruptedException e) {
            }
        }
    }
    
    public void 
    _startListBackgroundThread(ActionEvent actionEvent) {
        Thread backgroundThread   = new Thread() {
            public void run() {
                s_backgroundFlushTestRunning = true;
                
                for(int i = 0; i <= iterations; ++i) {
                    System.out.println("executing " + i + 
                          " of " + iterations + " iterations.");
                    
                    try 
                    {
                        /* update a property value */                    
                        if(i == 0) {
                            setStatus("thread starting");
                            addNote();  // add a note
                        }
                        else if( i == iterations) {
                            setStatus("thread complete");
                            removeNote();  // remove a note
                            s_backgroundFlushTestRunning = false;                        
                        }
                        else {
                            setStatus("executing " + i + " of " + 
                                    iterations + " iterations.");
                            
                            synchronized (this)
                            {
                                if(s_notes.size() > 0) {
                                    Note n =(Note)s_notes.get(0);
                                
                                    n.setTitle("Updated-" + 
                                          n.getUid() + " v" + i);
                                }
                            }
                        }
                        AdfmfJavaUtilities.
                                 flushDataChangeEvent();
                    }
                    catch(Throwable t)
                    {
                        System.err.
                        println("Error in bg thread - " + t);
                    }
 
                    try {
                         Thread.sleep(delay);
                    } catch (InterruptedException ex) {
                        setStatus("inturrpted " + ex);
                        ex.printStackTrace();
                    }
                }
            }
        };
        
        backgroundThread.start();
    }
 
    
    protected int iterations = 100;
    protected int delay      = 750;
 
    protected String   status;    
    
    /* --- OEPE generated accessors --- */
 
    public void 
    addPropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.addPropertyChangeListener(l);
    }
 
    public void 
    removePropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.removePropertyChangeListener(l);
    }
 
    public void setStatus(String status) {
        String oldStatus = this.status;
        this.status = status;
        propertyChangeSupport.
                firePropertyChange("status", oldStatus, status);
    }
 
    public String getStatus() {
        return status;
    }
 
    public void setIterations(int iterations) {
        int oldIterations = this.iterations;
        this.iterations = iterations;
        propertyChangeSupport.
                firePropertyChange("iterations", 
                                   oldIterations, iterations);
    }
 
    public int getIterations() {
        return iterations;
    }
 
    public void setDelay(int delay) {
        int oldDelay = this.delay;
        this.delay = delay;
        propertyChangeSupport.
                firePropertyChange("delay", oldDelay, delay);
    }
 
    public int getDelay() {
        return delay;
    }
}
	 


The StockTracker sample application provides an example of how data change events use Java to enable data changes to be reflected in the user interface. This sample application is available from File > New > MAF Examples. See MAF Sample Applications. 







17 Working with REST Services

This chapter describes the REST Service Editor, which allows you to create REST APIs and data types which can be used to generate code, and to access, use, and test REST services, and to use Oracle Mobile Cloud Service to develop mobile applications.


This chapter includes the following sections:

	Introduction to Working with REST Services


	Using the REST Client


	Modifying the Request Content


	Importing and Modeling the REST API


	Importing and Modeling Data Types


	Testing Modeled Requests Against the REST Service


	Creating REST Service Artifacts


	Using the Connections View






17.1 Introduction to Working with REST Services

The REST Service Editor allows you to create REST APIs and data types from which you can generate code to use in applications. It helps you to develop applications which interact with REST APIs, and test how a REST API that you are developing works. You can use the editor when you are developing an application that will be used with a REST service to see how the application handles REST requests.

You can:

	Connect to a live REST service and send requests to examine the responses returned by the server.


	Create a REST API and data types either from scratch, or by importing the REST API and data types of a live service and modeling your own REST API based on it.




The editor works with REST service descriptions, which are XMI files which store the description of a web service.

The editor has four pages, which you navigate between using the tabs on the bottom left of the editor:

	REST Client


	REST API


	Data Types


	Artifact Profiles




The REST Service Editor has undo/redo support. The pages work together, but only the REST Client interacts with a live REST service. The REST API and Data Types pages allow you to model a REST API and its data types, and the Artifact Profiles page allows you to create a client data model of your MAF application by retrieving resources from REST services. When you save the editor, only the REST API, Data Types, and Artifact Profiles pages are saved.



17.1.1 REST Client Page

REST Client page, shown in Figure 17-1, allows you to experiment with existing applications that expose REST APIs. You can, for example, find out how your application will interact with a REST API, and send requests to the service and see the responses from the server. This page is not part of the persistent state of the REST Service Description, so changes neither dirty the editor nor are they persisted when you save the editor.

Figure 17-1 REST Client Page
[image: This image is described in the surrounding text]


You can import REST client information using [image: This image is described in the surrounding text] which opens the Import REST Client Information dialog, where you choose to import.

You can modify the requests by:

	Choosing the method. Those available are GET, POST, PUT, and DELETE.


	Only addressing part of the service by using fragments in the URI.


	Sending queries as part of the request to return just the responses which match.


	Using headers to define what is returned in the response, for example, to specify the content type.


	Using query parameters to configure the response, for example verbose=false.


	Inputting information as part of the request when using POST or PUT, or output information when using GET.




In addition, from the REST Client page you can import REST Client information from the REST service.





17.1.2 REST API Page

The REST API page, shown in Figure 17-2, allows you to model a REST API, or to import a RAML definition from an MCS backend.

If you are modelling a REST API and you have connected to a REST Service using the REST Client you can import REST client information from the server. The REST API is displayed on this page, and you can model changes to it.

If you are working with MCS APIs you can import a RAML definition from a file on the local file system, or from an API in a mobile backend, and model it as a REST API.

Figure 17-2 REST API Page
[image: This image is described in the surrounding text]


Paths are made up of path segments and they may contain variables of the form {variable-name}. In Figure 17-2, the path to the variable {id} is made up of the path segments shown in the outline to form http://130.35.103.104:7101/hrrest/resources/hrappsrvc/departments/{id}.

For the Java domain, the default value of the variable is java.lang.Object.

You can hover the mouse over a path segment or variable for more information.

You can import a REST API from a RAML file or a Mobile Cloud Service backend by clicking [image: This image is described in the surrounding text].

The Outline area displays the REST API specification for the service. The content of the area on the right depends on what is selected in the specification. The outline is reflected in the Outline window of the OEPE IDE, shown in Figure 17-3. You can perform operations in the REST API page of the REST Service Editor, or in the Outline window when the REST API page is selected in the editor.

Figure 17-3 Outline Window
[image: This image is described in the surrounding text]


In the REST API page, you can modify the REST API by:

	Specifying new paths to services.


	Creating new requests, and modify them using HTTP headers, query parameters, and specifying input and output parameters.




Once you are happy with the REST API you can copy your changes to the REST Client page to try the request against a live REST service.

If you are developing MAF applications to work with the REST service, you can generate JAVA artifacts based on the REST API to use in your application.





17.1.3 Data Types Page

The Data Types page, shown in Figure 17-4, allows you to model the data types used by a REST API. The imported data types are displayed on this page, and you can model changes to them.

If you have connected to a REST Service using the REST Client you can import REST client information from the server.

If you are working with MCS APIs, you can import the data types associated with a mobile backend or a RAML file on the local file system. You can also import a JSON Example or JSON Schema defined in a file from local file system.

Figure 17-4 Data Types Page
[image: This image is described in the surrounding text]


The Outline area displays the data types used by the modeled REST API. The content of the area on the right depends on what is selected in the specification. The outline is reflected in the Outline window of the OEPE IDE, shown in Figure 17-5. You can perform operations in the Data Types page of the REST Service Editor, or in the Outline window when the Data Types page is selected in the editor.

Figure 17-5 Outline Window
[image: This image is described in the surrounding text]


In the Data Types page, you can modify the local data types by:

	Creating new attributes.


	Specifying new complex or simple data types.




You can import data types from a file.

If you are developing MAF applications to work with the REST service, you can generate JAVA artifacts based on the data types to use in your application.





17.1.4 Artifact Profiles Page

The Artifact Profiles page, shown in Figure 17-6, is used to create the CDM model of the REST description. See Creating the Client Data Model in a MAF Application.

In the Artifact Profiles page you do the following:

	Edit the attribute name that appears in the REST service payload.


	Define the relationships between data objects


	Define the CRUD operations


	Define the runtime operations




Figure 17-6 Artifact Profiles Page
[image: This image is described in the surrounding text]


The Outline area displays the data objects and their attributes used by the CDM Profile. The content of the area on the right depends on what is selected in the specification.

In the Artifact Profiles page, you can generate the FARs to use the CDM in your application.





17.1.5 Using Authentication

The REST Service Editor support connecting to REST services that use authentication. The types of authentication that you can use are:

	HTTP (basic, digest, universal)


	OAuth2 ('code' grant type)


	OAuth2 ('resource owner password credentials' type)




You set authentication details when you create connections to the REST service. See How to Use Authentication.





17.1.6 How to Open the REST Service Editor

The REST Service Editor opens when:




	You open an existing REST service description in an OEPE application.


	You create a new REST service description in OEPE. See How to Create a REST Service Description.











17.1.7 How to Create a REST Service Description

You can create a REST service description to contain a modeled REST API for MAF applications created or migrated to MAF 2.1 or later. The description is stored in the view project in an appropriate folder.

You can also create a REST service description by importing a RAML definition from an MCS API.

Before you begin




	Choose the Oracle MAF perspective.


	Open or create a MAF application.




To create a REST service description:

	Either, from the main OEPE menu or from the context menu of one of the projects of the MAF application, choose File > New > REST Service Description.

Or:

	In the Project Explorer, right-click the assembly project, and then choose File > New > Other from the main OEPE menu.


	In the New dialog, expand Oracle and choose REST Service Description. In the New dialog, click Next.





	On the REST Service Description page, select the parent folder in the view project for the application to store the description. For example, a folder in the view project called src.rest.

Give the description a name and click Finish. The REST Service Description opens in the REST Service Editor.













17.2 Using the REST Client

The REST Client, shown in Figure 17-1, allows you to connect to and work with a live REST service.



17.2.1 Specifying REST Service Connections

You specify the method to be used for the connection and the URI of the REST service in the Resource area at the top of the REST Client, as shown in Figure 17-7. Connections you define here are available in the Connections view, where you can edit them or reuse them elsewhere in the mobile application. For more information, see Using the Connections View.

Figure 17-7 REST Service Connection
[image: This image is described in the surrounding text]


The REST Client can use the following HTTP methods:




	GET, to retrieve a representation of a resource.


	POST, used to create new resources. You POST to the parent of the new resource you want to create, and the service takes care of creation and assigning a new id.


	PUT, used to update a representation of a resource. The input specifying the update is sent in the body of the request.


	DELETE, used to delete a resource.




The connection to the REST service is specified by a URI. Usually URIs are available for just the current session, although you can define persistent URIs which are available in future sessions. If you have used multiple URIs, all those that made valid connections are available from the address dropdown.

You can define the connection in a number of ways:

	You can simply enter a valid address for a REST API in Address. See How to Enter a Simple URI.


	The Compose Address functionality allows you to separately enter segments, a query, and a fragment for an address, and it handles the encoding for you. See How to Compose an Address to a REST Service and How to Include Fragments in the Request.


	You can use connections which are defined in the application, that is a connection in the application's connections.xml file. See How to Use Connection Names from the Application.


	You can define persistent URIs which are available in future sessions. For more information, see How to Create Persistent Connections









17.2.1.1 How to Enter a Simple URI

You connect to a REST service from the REST Service Editor from the REST Client page.

To enter a simple URI to a REST service:




	Enter the URI in the Address field. As you start to type the editor suggests URIs based on previous entries during the same session.











17.2.1.2 How to Compose an Address to a REST Service

You connect to a REST service from the REST Service Editor from the REST Client page. The dialog will do any encoding for any characters that cannot be directly represented in the URI.

To compose the address:




	Click [image: This image is described in the surrounding text] to open the Compose Address dialog.
	In Segments, enter the URI.Alternatively, you can use connection names from the application to create the URI. See How to Use Connection Names from the Application.



	To use a query so that the server returns just the result of the query, see How to Include Queries in the Request.
	To use a fragment which locates a specific location at the destination, see How to Include Fragments in the Request..
	If authentication is required, in the Resource section click [image: This image is described in the surrounding text] to open the Authentication Information wizard. See How to Use Authentication.






17.2.1.3 How to Include Queries in the Request

You can send a query as part of the URI so that the server returns just the result of the query. You can enter the query value, or use variable that you specify when you make the connection.

To enter a query:




	Click [image: This image is described in the surrounding text] to open the Compose Address dialog.
	To enter a query, enter the value in Query.For example, if you are sending the request to http://server:port/hrrest/resources/hrappsrvc/departments and you specifically want details about a department with the id=10, you can use the address http://server:port/hrrest/resources/hrappsrvc/departments/10 to return a response just about this object.

You can also use variables as queries. Enter a variable delimited by { }, for example {id}. When you send the request, a Replace Variables dialog is displayed where you enter the value for each variable.









17.2.1.4 How to Include Fragments in the Request

You can use a fragment as part of the URI so that the server locates a specific location at the destination.

To use a fragment:




	Click [image: This image is described in the surrounding text] to open the Compose Address dialog.
	To use a fragment which locates a specific location at the destination, enter the fragment name in Fragment.






17.2.1.5 How to Use Connection Names from the Application

The connection URI is a specific type of URI that you can use with the REST client. The form for a connection URI is connection://connection-name.

In this example, the connection with the name rest_conn identifies a connection to http://localhost:7101" name="rest_conn.

<Reference className="oracle.adf.model.connection.url.HttpURLConnection" name="rest_conn" xmlns="">
      <Factory className="oracle.adf.model.connection.url.URLConnectionFactory"/>
      <RefAddresses>
         <XmlRefAddr addrType="rest_conn">
            <Contents>
               <urlconnection url="http://localhost:7101" name="rest_conn"/>
            </Contents>
         </XmlRefAddr>
      </RefAddresses>
   </Reference>


To use a URI based on this connection in the REST Client, type c in Address. The editor displays a list of possible URIs, and one of them will be connection://rest_conn. When you run the request, this connection resolves to an actual URI of http://localhost:7101.

In some cases, such as this example, you also need to add an additional part of the path in order to return a valid response. For example, connection://rest_conn/departments.

To create a URI based on the application:




	Open the application's connections.xml file and identify the name of the connection you want to use. In the menu bar of the Connections view, click [image: This image is described in the surrounding text]. connections.xml open in the OEPE source editor.
	In the REST Client page of the REST Service Editor, start typing the connection name in Address.
	Choose the connection you want from the list of those available, and add any additional part of the path.


You can use a connection URI for a connection that has authentication set in the application. In the connections.xml file, HttpURLConnection for the connection has an adfCredentialStoreKey set to a value.

When you click [image: This image is described in the surrounding text], an Authentication Information dialog is displayed where you enter the username and password associated with the connection.








17.2.1.6 How to Create Persistent Connections

You can create persistent connections, which will be available to you at any time, rather than just for the current session. Persistent addresses are available from the names you enter for them.

Persistant connections appear in the Connections view. See Using the Connections View.

To create a persistent connection:




	In the REST Client page of the REST Service Editor, click [image: This image is described in the surrounding text] to open the Manage Connection wizard.
	In the dialog, shown in Figure 17-8, enter a name and the URL for the connection. In this page of the wizard, you can:	Test the URI by clicking [image: This image is described in the surrounding text].


	Open the URI in a browser by clicking [image: This image is described in the surrounding text].


	If you need to specify authentication details for the connection, select Requires Authentication and enter the authentication values on the remaining pages of the wizard. For more information, see How to Use Authentication.


	To specify security policies, click Show Policies and select the appropriate one. See Accessing Secure Web Services.












17.2.1.7 Overriding OWSM Policies

You can override some of the OWSM Mobile Agent properties to modify the underlying behavior of the OWSM policy being enforced. This is only available for the following policies:




	oracle/http_basic_auth_over_ssl_client_policy


	oracle/wss_http_token_over_ssl_client_policy


	oracle/wss_http_token_client_policy




You can set preemptive to be either true or false. Setting preemptive to true on these policies inserts a basic authentication header into the first request to a secured REST web service

Figure 17-8 Creating a Persistent Connection 
[image: This image is described in the surrounding text]


To use override properties to modify an OWSM policy:




	In the Manage Connection dialog, select the OWSM policies you want to set an override property for.
	Click [image: This image is described in the surrounding text] to open the Override Properties dialog.
	Click [image: This image is described in the surrounding text] to open the Select Override Property dialog. Select from the list of available properties and click OK.
	In the Override Properties dialog, choose the value for the property. Click OK to return to the Manage Connection dialog.






17.2.1.8 How to Use Authentication

When you connect to a REST service which is protected by authentication, you enter the authentication as part of the connection information. In the REST Client page, this is either:




	When you create a session connection by entering a URI in the Address field, or when you click [image: This image is described in the surrounding text] to open the Compose Address dialog. In this case, click [image: This image is described in the surrounding text].

Alternatively, you can use a connections URI which points to an application connection which already has authentication applied. See How to Use Connection Names from the Application,.


	When you create a persistent connection by clicking [image: This image is described in the surrounding text] to open the Manage Connection wizard. In this case, select Requires Authentication on the create HTTP URL Connection page.




The REST Service Editor supports HTTP Basic and OAUTH 2 connections, as shown in Figure 17-9.:

Figure 17-9 REST Service Authentication
[image: This image is described in the surrounding text]


	HTTP Basic, digest, universal: Enter a username and password to be used when sending a request to a server.


	OAuth 2 ("code" grant type): OAuth 2 authentication using an authorization URI.


	OAuth 2 ("resource owner password credentials" type): OAuth 2 authentication using a username and password.


	OAuth2 ("client credentials" grant type): OAuth 2 authentication using client credentials.




To enter authentication for a REST service connection:




	On the REST Client page:	If you creating a session connection by entering a URI in the Address field or clicking [image: This image is described in the surrounding text] to open the Compose Address dialog, click [image: This image is described in the surrounding text] to open the Authentication Information dialog.


	If you create a persistent connection by clicking [image: This image is described in the surrounding text] to open the Manage Connection wizard, select Requires Authentication on the create HTTP URL Connection page.






	On the Authentication Type page, choose the type of authentication you want to use and click Next.
	Enter the authentication details for the connection and click Finish.


You may also have to use authentication when you create Java artifacts from a modeled REST API to use with a MAF application. See How to Generate Java Artifacts for REST Services.










17.2.2 Sending Requests to the REST Service

Once you have specified the URI you can send the request to the server.

To send a request to the REST Service:




	Choose the method you want to use.
	Ensure that the correct URI is specified in Address.
	Run the request by either:	With the cursor in Address, press Return.


	Click [image: This image is described in the surrounding text].












17.2.3 What Happens When You Send a Request

When you send the request the HTTP response returned by the server to the client is displayed in the Response area, as shown in Figure 17-10.

The HTTP status code of the response is shown.

The response itself is displayed in the three tabs:

	Headers, which shows the names and associated values of the headers, for example Content-Length, ContentType, Date.


	Raw Content shows the string that comes from the server. You can wrap the lines by clicking [image: This image is described in the surrounding text]. If the content is binary you can display it as a string by clicking [image: This image is described in the surrounding text].


	Rendered Content displays the response formatted according to the content type: JSON, XML, HTML, or images. Other content types are not displayed in this tab. Hover the mouse over the nodes to see additional information to help you understand the REST API.




Figure 17-10 Content of the Response
[image: This image is described in the surrounding text]


You can display the data types in the response area by clicking [image: This image is described in the surrounding text].





17.2.4 Generating Response Types

Because a REST API request does not specify an output, upon code generation OEPE returns oracle.eclipse.tools.rest.runtime.client.ResponseObject as the generated java return type. This allows you handle request response information in the most appropriate manner for your application.

You will to specifically handle the code in situations where the mediatype is either:

	Wildcard(*/*)


	Image(image/*




ResponseObject provides access to:

	Response headers—a not-<code>null</code> map with the response headers.


	Mediatype—a not-<code>null</code> array with either a zero length if there is no media type information or length equals 3 in which the first element is the full media type string (like application/json), the second element the media type 'type' (application), and the third the subtype (json).


	Charset—<code>null</code> or the character set applicable to the response's media type.


	Entity—<code>null</code>, a not-empty string, or any object representing the entity of the response (the entity is typically a representation of the content returned by the server).


	Raw Entity—<code>null</code> or the object returned by the server as is, typically an input stream or a byte array. If this object's entity is not {@link #isBufferedEntity() buffered}, this method returns a byte array.










17.3 Modifying the Request Content

You can modify the content of the request message to determine what is returned in the response from the server. You can do this for requests in the REST Client page, and when you are modeling REST APIs in the REST API page.

You can use:

	HTTP headers


	Query parameters


	Input (when the method is PUT or POST)


	Output (when the method is GET or POST)






17.3.1 How to Use REST Headers in the Request

You can add HTTP headers to modify how the server responds to the request. For example, you can specify the content type to be returned, for example Accept=application/json for GET, or Content-Type=application/json for POST.

To specify the content type to be returned by the server:




	With the Headers tab in the Request Details area selected, click [image: This image is described in the surrounding text] to open the Add Header dialog.
	In the dialog, enter the values for the request header and click OK. Content assist is available for the name and value fields, and will display possible options as you start typing.
	In the Headers tab of the Request Details area, you can edit or delete a selected header, or reorder, or delete the headers using the appropriate buttons.






17.3.2 How to Use Query Parameters to Configure the Response.

You can use query parameters to configure the response the server returns, for example verbose=false.

To use query parameters:




	With the Query Parameters tab in the Request Details area selected, click [image: This image is described in the surrounding text] to open the Add Query Parameter dialog.
	In the dialog enter the values for the query parameter and click OK.
	In the Query Parameters tab of the Request Details area, you can edit or delete a selected query parameter, or reorder, or delete the query parameters using the appropriate buttons.






17.3.3 How to Send Input

If you are using the method PUT or POST, you can send input in the body of the request message.

Note:
The only input on the REST Client is in the body of the request.



To send input:




	Select the Input tab, and choose either Body or Representation.
	For Body, either enter the input directly in the text area. For example:{"name":"demo department"}


You can wrap the lines by clicking [image: This image is described in the surrounding text].



	Alternatively, click Show as parameter list and click [image: This image is described in the surrounding text] to open the Add Body Parameter dialog. Enter the name and value pairs, and click OK.In the Input tab in the Request Details area the Query Parameters tab of the Request Details area, you can edit or delete a selected input parameter, or reorder, or delete the input parameters using the appropriate buttons.



	For representation, click [image: This image is described in the surrounding text] to open the Representation dialog, and choose the data type for the input.If necessary, deselect All Attributes and select just those you want to use. It is important that you select data types and attributes that can be returned by the server.









17.3.4 How to Specify Output

If you are using the method GET or POST, you can specify the output that is returned. For example, you could specify that only a few out of the available attributes of a data type are returned in the response.

To specify output:




	Select the Output tab.
	Choose whether the output is representation or redirection.
	For representation, click [image: This image is described in the surrounding text] to open the Representation dialog, and choose the data type for the response.If necessary, deselect All Attributes and select just those you want returned. It is important that you select data types and attributes that can be returned by the server.



	For redirection, enter the required HTTP headers, and then enter the representation.








17.4 Importing and Modeling the REST API

The REST API and Data Types pages of the REST Service Editor allow you to model REST APIs. You can start by importing REST Client information from an existing live REST service which you may be developing an application to run against. Alternatively, you can create a completely new REST API, for example, to test how your application may run against a proposed REST service.

You can import a RAML definition from an MCS API. It is saved as a local REST API, allowing you to work with it.

Once you are happy with the REST API you can copy your changes to the REST Client page to run the request against a live REST service and examine the response that is returned.



17.4.1 Importing REST Client Information

Before you can model the REST API for an existing REST service, you must import REST client information from the service. You can choose to import requests, or data types, or both.

Before you begin, you must have:




	Created a connection to the REST service in the REST Client page of the REST Service Editor, described in Specifying REST Service Connections.


	If you want to import data types, set an HTTP header to specify that the response is a JSON payload, described in How to Use REST Headers in the Request.


	Run the request against the REST service, described in Sending Requests to the REST Service.




To import REST Client information:




	In the REST Client page of the REST Service Editor, click [image: This image is described in the surrounding text] to open the Import REST Client Information wizard.
	On the Import REST Client Information page of the wizard, choose what you want to import and click Next.
	The Import Request page only appears if you are importing requests. Enter the root path and a name for the request, as shown in Figure 17-11. Click Next.Figure 17-11 Importing Requests
[image: This image is described in the surrounding text]




	The Import Data Types page only appears if you are importing data types. The wizard infers the data types from the tables and it displays them, as shown in Figure 17-12, To import the information, click Finish.Figure 17-12 Importing Data Types
[image: This image is described in the surrounding text]










17.4.2 What Happens When You Import REST Client Information

When you import requests, or requests and data types, the REST Service Editor returns to the REST API page, where you can continue to model the REST API.

The path you specified in the wizard is shown as a node, and the request you entered is listed under it, as shown in Figure 17-13.

Figure 17-13 Imported Request
[image: This image is described in the surrounding text]


When you select the request, in this example getDepartments, you can see that:

	The HTTP Header is imported, as shown in Figure 17-14.

Figure 17-14 Imported Header
[image: This image is described in the surrounding text]



	The Output is imported, as shown in Figure 17-15.

Figure 17-15 Imported Output
[image: This image is described in the surrounding text]





In addition, if you have imported data types the Data Types page will show the data types and attributes that the editor has inferred from the REST service.





17.4.3 Manually Modeling the REST API

Importing a REST API is a foolproof way of starting to model a REST API for a live service. Alternatively, you can completely model the REST API from scratch. You can also continue to model the API by:

	Specifying paths, which are addresses of REST service segments.


	Creating requests which can return responses for the server, and modify them using HTTP headers, query parameters, and specifying input and output parameters.


	Creating new data types and attributes on the Data Types page of the editor.




Once you are happy with the REST API you can copy your changes to the REST Client page to run the request against a live REST service and examine the response that is returned. For more information, see Testing Modeled Requests Against the REST Service.

Select a suitable node to further define the request.

In the HTTP Headers tab, you can:

	Define name-value pairs for the request header by clicking [image: This image is described in the surrounding text] and entering them in the Add Header dialog.


	You can edit or delete a selected header, or reorder the headers using the buttons.




In the Query Parameter tab, you can:

	Define name-value pairs for the query parameters by clicking [image: This image is described in the surrounding text] and entering them in the Query Parameters dialog.


	You can edit or delete a selected query parameter, or reorder the query parameter using the buttons.




Use the Input tab to send input with a PUT or POST request.

In the Output tab you can choose what happens to the results returned from the request:

	Choose the type from none, Representation, or Redirection.


	For Representation, click [image: This image is described in the surrounding text] to open the Add Representation dialog where you specify the data type.

For Redirection, enter header name value pairs in the Headers tab by clicking [image: This image is described in the surrounding text], then choose the Representation tab and specify the data type.






17.4.3.1 How to Create New Requests

To create a new request:




	Right-click a node in the outline, and choose New and Request.
	Under Request (on the right), choose a method and add a name, and define the rest of the request.






17.4.3.2 How to Create New Paths

You can create a new path to a different URI.

To create a new path:




	Right-click a node in the outline, and choose New and Path.
	Under Path (on the right), either:	Enter a variable using { }, for example {id}.


	Enter a URI.


	Click [image: This image is described in the surrounding text] to open the Compose Address dialog where you can define the URI.














17.4.4 Working with Path Variable Types

On the REST API page of the REST Service Editor, a path segment may contain variables of the form {variable-name}, as shown in Figure 17-16. You can assign types to variables that are then applied in the generated code.

Figure 17-16 Using a Path Variable
[image: This image is described in the surrounding text]


For the Java domain, the default value of the variable is java.lang.Object.

When there are variables on a path segment that have the same name you can only assign them the default value.

The supported data types are:

	<default>


	java.boolean


	java.byte


	java.char


	java.double


	java.float


	java.int


	java.long


	java.short


	java.lang.String


	java.math.BigInteger


	java.math.BigDecimal


	java.util.Date


	java.net.URI


	java.lang.Object


	java.time.LocalDateTime


	java.time.LocalDate


	java.time.LocalTime


	json.String


	json.Number


	json.TRUE


	json.FALSE


	json.NULL




Note:
If a variable has been assigned a data type other than the default type, and that variable is then renamed, the data type assignment is lost, and you can either undo the action, or assign the data type again.





17.4.4.1 How to Edit a Path Variable Type

To edit a path variable type:

	Double-click on the variable in the Variables section on the right of REST API page under Path. This opens the Edit Variable Type dialog.


	Choose the new data type for the variable from the list.








17.4.4.2 Path Variable Types in Artifact Generation

The type of a path variable is used in the artifact generation functionality of the REST Service Editor to give you more control over how code is generated as the type is used in the generated method signature. For oulinformation about path variables and generation, see How to Generate Java Artifacts for REST Services.

If you have specified a type for a path variable, the type is used in the generated method signature. The string value representation of the path variable will replace the corresponding path variable template value. In the case of duplicate path variables, for example {id}/{id2}/{id}, the method signature will contain mapping information for path variable id and id2 and the string value equivalent of the type represented by the id parameter will replace all matching values within this path segment, and the string value equivalent of id2 will replace its value within the specified path segment.

You can control the behavior of the parameter variable default type. In the Artifact Generation wizard described below, the pass through default behavior is to set the Parameter Type to java.lang.Object. So where the REST API Data type is <default>, and No Parameter Default Type is chosen in Generation Settings page of the wizard, the Java method parameter type signature is set to java.lang.Object. In the Generation Settings UI page, can control the Parameter Default Type by setting java.lang.String or java.lang.Object explicitly. This choice is persisted as an annotation within the REST Description .xmi, so it is a stateful choice when you re-enter the Artifact Generation wizard.





17.4.4.3 Path Variable Types and the REST Client

If you have specified types for variables with duplicate names, then when you send a request from the REST Client page of the REST Service Editor the Replace Variables dialog is displayed so that you can specify the value for each request variable, as shown in Figure 17-17.

Figure 17-17 Replacing Variables in the REST Client
[image: This image is described in the surrounding text]


You can make use of the type information on the Replace Variables dialog.

	For example, if there is a java.boolean type for a path variable, the dialog displays a check box.


	You can validate that the value entered for a path variable with type java.float, for example, conforms to the format for a Java floating point number.




In the Replace Variables dialog, <default>, java.lang.String and java.lang.Object are treated like strings. The JSON types are mapped to Java types:

	json.String is mapped to java.lang.String


	json.Number is mapped to java.math.BigDecimal


	json.True and json.FALSE are mapped to java.boolean


	json.NULL is mapped to java.lang.Object, which is treated as java.lang.String in the dialog.




For the Boolean type and for any of the date/time types (java.util.Date, java.time.LocalDateTime, java.time.LocalDate and java.time.LocalTime), the Replace Variables dialog represents these variables as shown in Figure 17-18, which illustrates java.time.LocalDateTime and java.util.Date.

Figure 17-18 Replace Variables Dialog showing Date and Time Variables
[image: This image is described in the surrounding text]










17.5 Importing and Modeling Data Types

The Data Types page of the REST Service Editor allows you to work with data types. When you use the REST Client to connect to a REST service, the editor infers the data types used by the service you are connected to, and displays them here.

You import data types associated with an API in an MCS backend, or with a RAML file on the local file system using the Data Types page of the REST Service Editor.

Figure 17-19 Data Types of REST API
[image: This image is described in the surrounding text]


In Figure 17-19, Departments is a local data type that has the attributes listed on the right.

The Outline, on the left of the Data Types page is also available in the Outline window, shown in Figure 17-20.

Figure 17-20 Outline Window
[image: This image is described in the surrounding text]




17.5.1 How to Create Data Types

You can create new complex or simple data types.

To create a complex data type:

	Right-click Local Data Types, and choose New and Complex Type.


	Under Complex Type, enter a name for the type.


	In the outline, right-click the new type and choose New and Attribute.


	In the Attributes area (under Complex Type on the right), click [image: This image is described in the surrounding text] to open the Select Data Type dialog where you can choose from the list of available data types.




To create a simple data type:




	Right-click Local Data Types, and choose New and Simple Type.
	Under Simple Type, enter a name for the type.






17.5.2 How to Import Data Types

You can import data types from:




	An Eclipse workspace


	An external file


	MCS Backend API


	RAML file from local file system




To import data types:




	In the Data Types page of the REST Service Editor, click [image: This image is described in the surrounding text] to open the Import Data Type Information wizard.
	In the Select a REST import mechanism, choose the source for the data types. The options are:JSON Schema. Choose to import data types from a JSON schema definition.

JSON Text. Choose to import data types from a JSON example text.

Mobile Backend's Data Type. Choose when the data types are associated with an API from MCS Backend.

RAML File. Choose to import the data types used in a RAML file on the local file system.



	If you have selected JSON Schema or JSON Text, click Browse, and in the Select Content File navigate to the location of the file containing the JSON payload. Alternatively, you can copy the JSON payload and paste it directly into the Context text area.
	In the Select Content File dialog, enter the character set for the JSON payload, for example UTF-8.
	In the Import Data Type Information wizard, click Next.
	On the Import Data Type page you will see a summary of the data types that will be imported or merged.To merge types that match existing domain types, select that option.

Click Finish.











17.6 Testing Modeled Requests Against the REST Service

You can copy requests from the modeled REST API to the REST Client page of the REST Service Editor to run them against the live REST service.

Note:
You may not be able to test all secured modeled requests against the REST service where OWSM Mobile agent is required. However, Basic Authorization with OWSM policy is supported.



To run the request from the modeled API:




	In the REST API page, select the request you want to run.
	Click [image: This image is described in the surrounding text], which is in the upper right of the Request area.
	The REST Client page opens with the request ready to run.
	Click [image: This image is described in the surrounding text].






17.7 Creating REST Service Artifacts

Oracle Enterprise Pack for Eclipse lets you create Java artifacts to create a MAF AMX application that runs against a REST service.

Use the REST Service Editor, described in Introduction to Working with REST Services. to connect to the REST service you want to use and use the functionality available to you to model the REST API to achieve the results you want.

The steps to perform before generating Java artifacts that you can use in a MAF application are:

	Create a REST service description, described in How to Create a REST Service Description.


	Connect to the REST service, described in Specifying REST Service Connections.


	Model the REST API until you are confident that it represents the functionality you want, described in Importing and Modeling the REST API.






17.7.1 How to Generate Java Artifacts for REST Services

You generate Java artifacts in the REST Service Editor from either the REST API page or the Data Types page.

Before you begin, ensure that you have tested the requests and data types against a live version of the REST service, and that the responses from the server are what you expect.

To generate Java artifacts:




	In the REST Service Editor, select either the REST API page or the Data Types page.
	Click [image: This image is described in the surrounding text] to open the Artifact Generation wizard.
	On the Select an artifact generator page, choose the code that is compatible with the Oracle MAF runtime that you are developing the application for. Click Next.
	On the BASE URL Selection page:	Base Resource Path is the path at the base of the REST API specification.


	Name and URL are a persistent connection. Click [image: This image is described in the surrounding text] to open the Manage Connection wizard.






	In the Manage Connection dialog, enter a name and the URL for the connection. In this page of the wizard, you can:	Test the URI by clicking [image: This image is described in the surrounding text].


	Open the URI in a browser by clicking [image: This image is described in the surrounding text].


	If you need to specify authentication details for the connection, select Requires Authentication and enter the authentication values on the remaining pages of the wizard.




Click Finish to return to the RESTful Web Service wizard, and click Next.



	On the Java Class and Package Names page:	Expand the REST API Model Path to check that it is correct.


	Change the Java Name, if necessary.




Click Next.



	On the Generation Settings page:	Choose the source folder from those available.


	Accept the package prefix, or enter a new one, or browse to a different one.

Note:
If there are any contents in this package location, they can potentially be overwritten. Oracle recommends that multiple BASE URL selections are written into different package schemes.




	Parameter Default Type When the REST API Data type is <default>, the default is java.lang.Object. If necessary, set to java.lang.String.


	Generate Service Class is selected by default. Deselect if you want to write your own.


	MAF Rest Classpath Select when you are generating an API to work with MCS, so that additional dependencies are added to the project classpath and runtime deployment.




Click Next.



	On the Service Class page:	Examine the request listed and the method name it is associated with. To change the method name, select the request and edit the method name in Method Name.


	To add a new request, click [image: This image is described in the surrounding text]. to open the Select Requests dialog. Choose one or more requests (use Shift and Ctrl for multi select), and click OK.




Click Next.



	On the Summary page, review the options you have specified. When you are satisfied, click Finish. A Confirm Changes dialog is displayed. If you have happy to proceed, click OK.






17.7.2 What Happens When You Generate Java Artifacts

Code is generated for the requests you have selected for the REST service. If you have already generated artifacts and there are differences, a diff window appears allowing you to reconcile the changes you want to keep.

The generated files are listed in the Project Explorer under the package you named, shown in Figure 17-21.





17.7.3 About the Generated Artifacts for REST Services

When you generate JAVA artifacts from a modeled REST API in the REST Service Editor, there are three types of package generated:

	datatypes.


	restapi


	services




Figure 17-21 shows the generated packages for an application called hrrest which have been generated into a package called hr.

Figure 17-21 Generated Files
[image: This image is described in the surrounding text]




17.7.3.1 Generated Data Type Artifacts

In the datatype package, hr.datatype in Figure 17-21, there is:

	One interface for each data type.

	The data type interface exposes the modeled attribute as getters and setters.


	Instances of the data type support reflection.





	An object factory.




You can see this in Figure 17-22, where there is an interface for each data type and an object factory.

Figure 17-22 Generated Data Types Artifacts
[image: This image is described in the surrounding text]


The data type interfaces contain getters and setters. In this example, DepartmentObject.java contains:

public interface DepartmentObject extends ObjectType {
  BigDecimal getDepartmentId();
  void setDepartmentId(BigDecimal value);
  String getDepartmentName();
  void setDepartmentName(String value);
  BigDecimal getLocationId();
  void setLocationId(BigDecimal value);
  BigDecimal getManagerId();
  void setManagerId(BigDecimal value);
}





17.7.3.2 Generated REST API Artifacts

The generated REST API artifacts have a path interface that has a nested interface that exposes the requests as Java methods. A number of REST API packages are generated, as shown in Figure 17-23.

Figure 17-23 Generated REST API Artifacts
[image: This image is described in the surrounding text]


The Request interfaces contain:

	A method for each request to the REST service, for example createDepartmentJSON


	The Invoke method that exposes the class




For example, IdPath.java in hr.restapi.hrservice.hrrest.resources.hrappsrvc.departments contains:

public interface IdPath extends PathObject {
  @RequestAccessor
  public static interface Request {
    @Action(HTTPMethod.GET)
    @Header(name="Accept", value="application/json")
    @Output(representations=@Representation(type=DepartmentsObject.class))
    DepartmentsObject getDepartmentById() throws RequestException;
  }
  @Override
  DepartmentsPath parent();
  /**
   * @return creates a new object that exposes the requests
   *         defined for this path
   */
  Request invoke();
}


It relates to the getDepartments request in the REST API page of the REST Service Editor, shown in Figure 17-24, where the HTTP header is Accept=application/json, and the output is representations of the data type Departments.

Figure 17-24 getDepartments in REST API Page
[image: This image is described in the surrounding text]






17.7.3.3 Generated Service Artifacts

The generated services packages, shown in Figure 17-25, contains one POJO for each path that defines a request, (apart from the root which does not have a requests). The POJO is a class you can use with Data Controls, and it gives guidance on how to use the content of other packages.

Figure 17-25 Generated Service Artifacts
[image: This image is described in the surrounding text]


In the example, DepartmentsService.java is a POJO and it contains a method for each request method on the REST API path.

public class DepartmentsService {
  public DepartmentsObject getDepartments() throws Exception {
    try (ClientContext context = LocalClientContextFactory.INSTANCE.create(ServiceUtil.CONNECTION_NAME)) {
      return PathFactory.INSTANCE.createHrservicePath(context).path(context.getConnectionPath())
        .getHrrestPath()
        .getResourcesPath()
        .getHrappsrvcPath()
        .getDepartmentsPath()
        .invoke()
        .getDepartments();
    }
  }
  public DepartmentObject addDepartment(DepartmentObject department) throws Exception {
    try (ClientContext context = LocalClientContextFactory.INSTANCE.create(ServiceUtil.CONNECTION_NAME)) {
      return PathFactory.INSTANCE.createHrservicePath(context).path(context.getConnectionPath())
        .getHrrestPath()
        .getResourcesPath()
        .getHrappsrvcPath()
        .getDepartmentsPath()
        .invoke()
        .addDepartment(department);
    }
  }
  public DepartmentObject updateDepartment(DepartmentObject department) throws Exception {
    try (ClientContext context = LocalClientContextFactory.INSTANCE.create(ServiceUtil.CONNECTION_NAME)) {
      return PathFactory.INSTANCE.createHrservicePath(context).path(context.getConnectionPath())
        .getHrrestPath()
        .getResourcesPath()
        .getHrappsrvcPath()
        .getDepartmentsPath()
        .invoke()
        .updateDepartment(department);
    }
  }
}








17.7.4 How to Use the Generated Artifacts in Your MAF Application

To allow your MAF applications to interact with REST services, you use the REST Service Editor to model the REST API and then you can generate artifacts to use in your applications.

The data logic is exposed through a JavaBean data control which you create from the generated service POJO.

To create a JavaBean data control for a REST service:




	Select the generated service POJO described in Generated Service Artifacts.
	In the Project Explorer or Package Explorer right-click the service file and choose Model Components > Create Data Control to open the New Data Control wizard.
	Complete the wizard. The JavaBean data control is created and you can use it in your MAF application.








17.8 Using the Connections View

The Connections View displays the connections defined by a MAF application that are shared between the editors and artifacts of a MAF application. For example, connections that are used in the REST Client or for security.

You create the connection in the editor or tool in which is it first used, for example in the REST Client window and use the Connections View to edit subsequently the connection, or to reuse the connection elsewhere in the MAF app.

Figure 17-26 MAF App Connections in the Connections View
[image: This image is described in the surrounding text]


The Connections view lists all available projects that can host a connection. So a MAF application that uses the MAF 2.0.2 runtime or later will be listed in the view. An ADF application or a MAF application that uses an earlier runtime will not be listed. As shown in Figure 17-26, under the node for the application the connections are listed. They are:

	Connections of type URL, which use the [image: This image is described in the surrounding text] icon.


	Mobile login connections which use any of the available authentication types: HTTP Basic, Web Single Sign-on, and OAuth2. These use the [image: This image is described in the surrounding text].




You can double click a connection name to open the Manage Connection wizard, where you can edit various settings of the connection.

The content of these connections is stored in connections.xml for the project, and that file is updated when you make changes from the Connections view. If you delete a project, the node for that project is removed from the Connections view.



17.8.1 How to Open the Connections View

The Connections view is available with the Oracle MAF perspective. If it is closed, you can open it using Window > Show View > Connections from the main menu.








17.8.2 How to Edit a Connection

In the Connections view, expand the node for the project and double-click the connection you want to edit.

Alternatively, select the connection and click [image: This image is described in the surrounding text].

If a connection is invalid, for example if the authentication details are not valid, the connection has a red cross at the node. You can edit the connection to provide the correct details.








17.8.3 How to Reuse a Connection

In the Connections view, expand the node for the project and select the connection you want.

Drag the connection to the appropriate field where you want to reuse it.








17.8.4 How to Open connections.xml

In the Connections view, select the node for the project and click [image: This image is described in the surrounding text].

The connections.xml file opens in the OEPE source editor.












18 Using the Local Database in MAF AMX

This chapter describes how to use the local SQLite database within a MAF AMX application feature.


This chapter includes the following sections:

	Introduction to the Local SQLite Database Usage


	Using the Local SQLite Database






18.1 Introduction to the Local SQLite Database Usage

SQLite is an ACID-compliant, lightweight, portable relational database management system designed for embedded applications.

SQLite is a relational database management system (RDBMS) specifically designed for embedded applications.

SQLite has the following characteristics:

	It is ACID-compliant: like other traditional database systems, it has the properties of atomicity, consistency, isolation, and durability.


	It is lightweight: the entire database consists of a small C library designed to be embedded directly within an application.


	It is portable: the database is self-contained in a single file that is binary-compatible across a diverse range of computer architectures and operating systems 




For more information, see the SQLite website at http://www.sqlite.org.

For sample usage of the local SQLite database, see the MAF sample application called CRUDDemo, which you can open from File > New > MAF Examples. For more information, see MAF Sample Applications. The CRUDDemo sample application uses a custom SQLite database file that is packaged within this application. The database file contains a table with records which include information on employees. When the application is activated, it reads data from the table and displays a list of employees. The information about the employees can be subject to CRUD operations: employees can be created, reordered, updated, and deleted through the user interface. All the CRUD operations are updated in the SQLite database.

If you plan to use the SQLite database to provide offline access and synchronization with a REST data service in your MAF application, we recommend that you use the MAF client data model. It provides wizards to facilitate the retrieval of data from REST services, to select what data to persist in the SQLite database when your MAF application is offline, and enables support for offline transaction plus synchronization when the MAF application returns online. It also provides an API (DBPersistenceManager) which exposes a variety of methods to interact with the SQLite database. See Creating the Client Data Model in a MAF Application and Accessing the SQLite Database Using the MAF Client Data Model DBPersistenceManager.



18.1.1 Differences Between SQLite and Other Relational Databases

SQLite is designed for use as an embedded database system, one typically used by a single user and often linked directly into the application. Enterprise databases, on the other hand, are designed for high concurrency in a distributed client-server environment. Because of these differences, there is a number of limitations compared to Oracle databases. Some of the most important differences are:

	Concurrency


	SQL Support and Interpretation


	Data Types


	Foreign Keys


	Database Transactions


	Authentication




See:

	Documentation section of the SQLite website at http://www.sqlite.org/docs.html


	"Limits In SQLite" available from the Documentation section of the SQLite website at http://www.sqlite.org/limits.html






18.1.1.1 Concurrency

At any given time, a single instance of the SQLite database may have either a single read-write connection or multiple read-only connections.

Due to its coarse-grained locking mechanism, SQLite does not support multiple read-write connections to the same database instance. See "File Locking And Concurrency In SQLite Version 3" available from the Documentation section of the SQLite website at http://www.sqlite.org/lockingv3.html.





18.1.1.2 SQL Support and Interpretation

Although SQLite complies with the SQL92 standard, there are a few unsupported constructs, including the following: 

	RIGHT OUTER JOIN


	FULL OUTER JOIN


	GRANT


	REVOKE




See:

	 "SQL Features That SQLite Does Not Implement" available from the Documentation section of the SQLite website at http://www.sqlite.org/omitted.html.


	See "SQL As Understood by SQLite" available from the Documentation section of the SQLite website at http://www.sqlite.org/lang_createtable.html.








18.1.1.3 Data Types

While most database systems are strongly typed, SQLite is dynamically typed and therefore any value can be stored in any column, regardless of its declared type. SQLite does not return an error if, for instance, a string value is mistakenly stored in a numeric column. See "Datatypes In SQLite Version 3" available from the Documentation section of the SQLite website at http://www.sqlite.org/datatype3.html.





18.1.1.4 Foreign Keys

SQLite supports foreign keys. It parses and enforces foreign key constraints. See the SQLite Foreign Key Support available from the Documentation section of the SQLite site at http://www.sqlite.org/foreignkeys.html.





18.1.1.5 Database Transactions

Although SQLite is ACID-compliant and hence supports transactions, there are some fundamental differences between its transaction support and Oracle's:

	Nested transactions: SQLite does not support nested transactions. Only a single transaction may be active at any given time.


	Commit: SQLite permits either multiple read-only connections or a single read-write connection to any given database. Therefore, if you have multiple connections to the same database, only the first connection that attempts to modify the database can succeed. 


	Rollback: SQLite does not permit a transaction to be rolled back until all open ResultSets have been closed first.




See "Distinctive Features of SQLite" available from the Documentation section of the SQLite website at http://www.sqlite.org/different.html.





18.1.1.6 Authentication

SQLite does not support any form of role-based or user-based authentication. By default, anyone can access all of the data in the file. However, MAF provides encryption routines that you can use to secure the data and prevent access by users without the valid set of credentials. See How to Encrypt and Decrypt the Database.









18.2 Using the Local SQLite Database

MAF contains an encrypted SQLite 3.8.5 database.

A typical SQLite usage requires you to know the following:

	How to Connect to the Database


	How to Use SQL Script to Initialize the Database or How to Initialize the Database on a Desktop


	How to Encrypt and Decrypt the Database


	How to Use the VACUUM Command






18.2.1 How to Connect to the Database

You can connect to the SQLite database using the java.sql.Connection object associated with the application. The SQLite JDBC URL must begin with the text jdbc:sqlite.

Connecting to the SQLite database is somewhat different from opening a connection to an Oracle database. That said, once you have acquired the initial connection, you can use most of the same JDBC APIs and SQL syntax to query and modify the database.

You use the java.sql.Connection object associated with your application to connect to the SQLite database. When creating the connection, ensure that every SQLite JDBC URL begins with the text jdbc:sqlite:.

The following example shows how to open a connection to an unencrypted database. Before obtaining the connection, load the JDBC driver.

public static Connection getConnection() throws Exception {
   if (conn == null) {
      try {
         // create a database connection
         String Dir = AdfmfJavaUtilities.getDirectoryPathRoot(
                              AdfmfJavaUtilities.ApplicationDirectory);
         String connStr = "jdbc:sqlite:" + Dir + "/portfolio.db";
         // Load the driverClass.forName("SQLite.JDBCDriver");
         conn = DriverManager.getConnection(connStr);
      }
      catch (SQLException e) {
         // If the error message is "out of memory", it probably
         // means that no database file is found
         System.err.println(e.getClass().getName() + ": " + e.getMessage() );
         e.printStackTrace();
      }
   }
   return conn;
}


This example shows how to open a connection to an encrypted database.

java.sql.Connection connection = new SQLite.JDBCDataSource
             ("jdbc:sqlite:/path/to/database").getConnection(null,"password");


In the preceding example, the first parameter of the getConnection method is the user name, but since SQLite does not support user-based security, this value is ignored.

Note:
SQLite does not display any error messages if you open an encrypted database with an incorrect password. Likewise, you are not alerted if you mistakenly open an unencrypted database with a password. Instead, when you attempt to read or modify the data, an SQLException is thrown with the message "Error: file is encrypted or is not a database".







18.2.2 How to Use SQL Script to Initialize the Database

Typically, you can use an SQL script to initialize the database when the application starts. This example shows the SQL initialization script that demonstrates some of the supported SQL syntax (described in SQL Support and Interpretation) through its use of the DROP TABLE, CREATE TABLE, and INSERT commands and the NUMBER and VARCHAR2 data types.

DROP TABLE IF EXISTS PERSONS;

CREATE TABLE PERSONS
(
PERSON_ID NUMBER(15) NOT NULL,
FIRST_NAME VARCHAR2(30),
LAST_NAME VARCHAR2(30),
EMAIL VARCHAR2(25) NOT NULL
);

INSERT INTO PERSONS (PERSON_ID, FIRST_NAME, LAST_NAME, EMAIL) VALUES ( 100, 'David', 'King', 'steven@king.net');
INSERT INTO PERSONS (PERSON_ID, FIRST_NAME, LAST_NAME, EMAIL) VALUES ( 101, 'Neena', 'Kochhar', 'neena@kochhar.net');
INSERT INTO PERSONS (PERSON_ID, FIRST_NAME, LAST_NAME, EMAIL) VALUES ( 102, 'Lex', 'De Haan', 'lex@dehaan.net');
INSERT INTO PERSONS (PERSON_ID, FIRST_NAME, LAST_NAME, EMAIL) VALUES ( 103, 'Alexander', 'Hunold', 'alexander@hunold.net');
INSERT INTO PERSONS (PERSON_ID, FIRST_NAME, LAST_NAME, EMAIL) VALUES ( 104, 'Bruce', 'Ernst', 'bruce@ernst.net');


To use the SQL script, add it to the application project of your MAF application as a resource. Suppose a sample script has been saved as initialize.sql in the META-INF directory. The next example shows the code that you should add to parse the SQL script and execute the statements.

private static void initializeDatabaseFromScript() throws Exception {
   InputStream scriptStream = null;
   Connection conn = null;
   try {
      // ApplicationDirectory returns the private read-write sandbox area
      // of the mobile device's file system that this application can access.
      // This is where the database is created
      String docRoot = AdfmfJavaUtilities.getDirectoryPathRoot
                                (AdfmfJavaUtilities.ApplicationDirectory);
      String dbName = docRoot + "/sample.db";

      // Verify whether or not the database exists.
      // If it does, then it has already been initialized 
      // and no furher actions are required
      File dbFile = new File(dbName);
      if (dbFile.exists())
         return;

      // If the database does not exist, a new database is automatically 
      // created when the SQLite JDBC connection is created
      conn = new SQLite.JDBCDataSource("jdbc:sqlite:" + docRoot +
                                       "/sample.db").getConnection();

      // To improve performance, the statements are executed 
      // one at a time in the context of a single transaction
      conn.setAutoCommit(false);

      // Since the SQL script has been packaged as a resource within
      // the application, the getResourceAsStream method is used 
      scriptStream = Thread.currentThread().getContextClassLoader().
                            getResourceAsStream("META-INF/initialize.sql");
      BufferedReader scriptReader = new BufferedReader
                                        (new InputStreamReader(scriptStream));
      String nextLine;
      StringBuffer nextStatement = new StringBuffer();

      // The while loop iterates over all the lines in the SQL script,
      // assembling them into valid SQL statements and executing them as
      // a terminating semicolon is encountered
      Statement stmt = conn.createStatement();
      while ((nextLine = scriptReader.readLine()) != null) {
         // Skipping blank lines, comments, and COMMIT statements
         if (nextLine.startsWith("REM") ||
             nextLine.startsWith("COMMIT") || 
             nextLine.length() < 1)
            continue;
         nextStatement.append(nextLine);
         if (nextLine.endsWith(";")) {
            stmt.execute(nextStatement.toString());
            nextStatement = new StringBuffer();
         }
      }
      conn.commit();
   }
   finally {
      if (conn != null)
         conn.close();
   }
}


Note:
In the example above, the error handling was omitted for simplicity.



You invoke the database initialization code (see the previous example) from the start method of the LifeCycleListenerImpl, as the next example shows.

public void start() {
   try {
      initializeDatabaseFromScript();
   }
   catch (Exception e) {
      Trace.log(Utility.FrameworkLogger,
                Level.SEVERE, 
                LifeCycleListenerImpl.class, 
                "start", 
                e);
   }
}





18.2.3 How to Initialize the Database on a Desktop

A database can be initialized on the iOS, Android, Windows, Linux, and Mac platforms using the same database file. In case of complexities, initialize the database on a desktop using third-party tools, and package the response file as a resource in the application.

To use the database, add it to the application project of your MAF application as a resource. Suppose a database has been saved as sample.db in the META-INF directory. The example below shows the code that you should add to copy the database from your application to the mobile device's file system to enable access to the database.

private static void initializeDatabase() throws Exception {
   InputStream sourceStream = null;
   FileOutputStream destinationStream = null;
   try {
      // ApplicationDirectory returns the private read-write sandbox area
      // of the mobile device's file system that this application can access.
      // This is where the database is created
      String docRoot = AdfmfJavaUtilities.getDirectoryPathRoot
                                (AdfmfJavaUtilities.ApplicationDirectory);
      String dbName = docRoot + "/sample.db";

      // Verify whether or not the database exists.
      // If it does, then it has already been initialized 
      // and no furher actions are required
      File dbFile = new File(dbName);
      if (dbFile.exists())
         return;

      // Since the database has been packaged as a resource within
      // the application, the getResourceAsStream method is used 
      sourceStream = Thread.currentThread().getContextClassLoader().
                            getResourceAsStream("META-INF/sample.db");
      destinationStream = new FileOutputStream(dbName);
      byte[] buffer = new byte[1000];
      int bytesRead;
      while ((bytesRead = sourceStream.read(buffer)) != -1) {
         destinationStream.write(buffer, 0, bytesRead);
      }
   }
   finally {
      if (sourceStream != null)
         sourceStream.close();
      if (destinationStream != null)
         destinationStream.close();
   }
}


Note:
To keep the example simple, the preceding example omits error handling.



You invoke the database initialization code (see the previous example) from the start method of the LifeCycleListenerImpl, as the next example shows.

public void start() {
   try {
      initializeDatabase();
   }
   catch (Exception e) {
      Trace.log(Utility.FrameworkLogger,
                Level.SEVERE, 
                LifeCycleListenerImpl.class, 
                "start", 
                e);
   }
}





18.2.4 What You May Need to Know About Commit Handling

Commit statements are ignored when encountered. Each statement is committed as it is read from the SQL script. This auto-commit functionality is provided by the SQLite database by default. To improve your application's performance, you can disable the auto-commit to allow a regular execution of commit statements by using the Connection's setAutoCommit(false) method.





18.2.5 Limitations of the MAF's SQLite JDBC Driver

The following methods from the java.sql package have limited or no support in MAF:

	The getByte method of the ResultSet is not supported. If used, this method will throw an SQLException when executed.


	The execute method of the Statement always returns true (as opposed to returning true only for statements that return a ResultSet). 








18.2.6 How to Use the VACUUM Command

When records are deleted from an SQLite database, its size does not change. This leads to fragmentation and, ultimately, results in degraded performance. You can avoid this by periodically running the VACUUM command.

Note:
The VACUUM can take a significant amount of time when run on large databases (approximately 0.5 seconds per megabyte on the Linux computer on which SQLite is developed). In addition, it can use up to twice as much temporary disk space as the original file while it is running. 



Typically, the VACUUM command should be run from a properly registered LifeCycleListener implementation (see . 





18.2.7 How to Encrypt and Decrypt the Database

You not only can encrypt the SQLite database using APIs, but can also specify a password for the encryption. Use the procedures to encrypt the database with your own password, decrypt the database encrypted with your own password, encrypt the database using the MAF-generated password, and to decrypt the database and delete the MAF-generated password.

MAF allows you to provide the SQLite database with an initial or subsequent encryption through the use of various APIs. Some of these APIs enable you to specify your own password for encrypting the database. Others are used when you prefer MAF to generate and, optionally, manage the password.






18.2.7.1 Encrypting the Database with Your Own Password

Use the procedure to encrypt the database with your own password.

To encrypt the database with your own password:


	Establish the database connection (see How to Connect to the Database.
	Use the following utility method to encrypt the database with a new key:AdfmfJavaUtilities.encryptDatabase(connection, "newPassword");









18.2.7.2 FMW Generic Topic

Use the procedure to decrypt the database encrypted with your own password.

To permanently decrypt the database encrypted with your own password:

	Open the encrypted database with the correct password.


	Use the following utility method:

AdfmfJavaUtilities.decryptDatabase(connection);




Caution:
If you open a database incorrectly (for example, use an invalid password to open an encrypted database), and then encrypt it again, neither the old correct password, the invalid password, nor the new password can unlock the database resulting in the irretrievable loss of data.







18.2.7.3 Encrypting the Database with a Password Generated by MAF

Use the procedure to encrypt the database using the MAF-generated password.

To encrypt the database using the MAF-generated password:

	Generate a password using the following method: 

GeneratedPassword.setPassword("databasePasswordID", "initialSeedValue");


This method requires both a unique identifier and an initial seed value to aid the cryptographic functions in generating a strong password.


	Retrieve the created password using the previously-specified ID as follows: 

char[] password = GeneratedPassword.getPassword("databasePasswordID");



	Establish the database connection (see How to Connect to the Database).


	Encrypt the database as follows: 

AdfmfJavaUtilities.encryptDatabase(connection, new String(password));








18.2.7.4 Decrypting the Database Encrypted with a Password Generated by MAF

Use the procedure to decrypt the database and delete the MAF-generated password.

To decrypt the database and delete the MAF-generated password:

	Obtain the correct password as follows:

char[] password = GeneratedPassword.getPassword("databasePasswordID");



	Establish the database connection and decrypt the database as follows:

java.sql.Connection connection =
                    SQLite.JDBCDataSource("jdbc:sqlite:/path/to/database").
                    getConnection(null, new String(password));



	Optionally, delete the generated password using the following method:

GeneratedPassword.clearPassword("databasePasswordID");














25 Displaying Error Messages in MAF Applications 

This chapter describes how to use the AdfException class to handle errors and how to localize error messages.


This chapter includes the following sections:

	Introduction to Error Handling in MAF Applications


	Localizing Error Messages


	Displaying Error Messages and Stopping Background Threads






25.1 Introduction to Error Handling in MAF Applications

Errors arising from mobile applications might be unexpected, such as a failed connection to a remote server, or expected, such as a violation of an application business rule.

Errors or exceptions might occur in the primary request thread or in a secondary thread that runs a background task. If the application supports multiple languages, then it must display the error message in the user's language.

To enable a mobile application to throw an exception, use oracle.adfmf.framework.exception.AdfException class. See Java API Reference for Oracle Mobile Application Framework.

The following code enables MAF to handle an exception gracefully. A popup message, similar to the one illustrated in Figure 25-1 displays within the application and shows the message severity and explanatory text.

throw new AdfException("My error message",AdfException.ERROR);


Figure 25-1 An Error Message
[image: Description of Figure 25-1 follows]



Note:
Similar error messages display within application when the exception is thrown within a managed bean or a data control bean.







25.2 Displaying Error Messages and Stopping Background Threads

The MessageUtils class, illustrated in the example below, enables an application to stop a thread and display an error by first making a JavaScript call (invokeContainerJavaScriptFunction) and then throwing an exception.

The addMessage method enables the error to display. See How Applications Display Error Message for Background Thread Exceptions andinvokeContainerJavaScriptFunction.

The MessageUtils class uses the BundleFactory and Utility methods for retrieving the resource bundle and the error message and dynamically checks if a thread is running in the background. Using this class, you can move code from the main thread to the background thread. 

package oracle.errorhandling.demo.mobile;
 
import java.util.ResourceBundle;
 
import oracle.adfmf.framework.api.AdfmfContainerUtilities;
import oracle.adfmf.framework.api.AdfmfJavaUtilities;
import oracle.adfmf.framework.exception.AdfException;
import oracle.adfmf.util.BundleFactory;
import oracle.adfmf.util.Utility;
 
public class MessageUtils{  public static void handleError(AdfException ex)  {    handleMessage(ex.getSeverity(), ex.getMessage());  }  public static void handleError(String message)  {    handleMessage(AdfException.ERROR, message);  }  public static void handleError(Exception ex)  {    handleMessage(AdfException.ERROR, ex.getLocalizedMessage());  }  public static void handleMessage(String severity, String message)  {    if (AdfmfJavaUtilities.isBackgroundThread())    {      AdfmfContainerUtilities.invokeContainerJavaScriptFunction(AdfmfJavaUtilities.
                                                                getFeatureName(),
                                                                "adf.mf.api.amx.addMessage",
                                                                 new Object[] {severity,                                                                                message,
                                                                               null,
                                                                               null});

      if (AdfException.ERROR.equals(severity))      {        // we still need to throw execption to stop background thread processing        throw new AdfException(message,severity);             }    }    else    {      throw new AdfException(message,severity);    }     }}
    public static void addJavaScriptMessage(String severity, String message) {
        AdfmfContainerUtilities.invokeContainerJavaScriptFunction(AdfmfJavaUtilities.
                                                                  getFeatureName(),
                                                                  "adf.mf.api.amx.addMessage",
                                                                   new Object[] {severity,
                                                                                 message,
                                                                                 null,
                                                                                 null });


    }
}









25.2.1 How Applications Display Error Message for Background Thread Exceptions

Applications do not display error messages when exceptions are thrown for background threads. To enable error messages to display under these circumstances, applications call the addMessage method. The addMessage method takes the following parameters:

	The severity of the error


	The summary message


	The detail message


	a clientComponentId.




The example below illustrates how you can enable the application to alert the user when an error occurs in the background by using the addMessage method. 

Runnable runnable = new Runnable()
{
  public void run()
  {
    AdfmfContainerUtilities.invokeContainerJavaScriptFunction(AdfmfJavaUtilities.getFeatureName(),
      "adf.mf.api.amx.addMessage", new Object[] {AdfException.ERROR, 
                                                 "My error message for background thread",
                                                 null,
                                                 null });
  }
};
Thread thread = new Thread(runnable);
thread.start();


Because the adf.mf.api.amx.addMessage JavaScript function is the same method that is used when the application throws AdfException in the primary request thread, users receive the same popup error message whether the error message is referring to exceptions in the main thread or from a background thread.

Note:
As illustrated in the example above, the detail message and the clientComponentId can be a Null value. A detail message displays on a new line in the same font size as the summary message.



However, you can prevent an error message from appearing if you place the code within a piece of Java logic that runs in a background thread, as illustrated in the following example. Using the method illustrated in the first example of Localizing Error Messages enables the background thread to stop silently without notifying the user.

Runnable runnable = new Runnable() {
   public void run() {
      // this exception will be lost because no popup error
      // message will display in the MAF application
      throw new AdfException("My (lost) error message in background",
                              AdfException.ERROR);
   }
};
Thread thread = new Thread(runnable);
thread.start();







25.3 Localizing Error Messages

MAF uses standard Java resource bundles to display an exception error message in the language of the application user.

As illustrated in the example below, the resource bundle name (the .xlf file) and bundle message key is passed to the AdfException constructor method to enable the error message to be read from a resource bundle.

private static final String XLF_BUNDLE_NAME="oracle.errorhandling..mobile.ViewControllerBundle";
   throw new AdfException(AdfException.ERROR, XLF_BUNDLE_NAME,
                                             "MY_ERROR_MESSAGE",
                                              null);


To ensure that the application does not throw an MissingResourceException error, use the oracle.adfmf.util.BundleFactory method to retrieve the resource bundle and then use the oracle.adfmf.util.Utility method to retrieve the error message, as illustrated in the example below.

ResourceBundle bundle = BundleFactory.getBundle(XLF_BUNDLE_NAME);
String message = Utility.getResourceString(bundle, "MY_ERROR_MESSAGE",null);
throw new AdfException(message,AdfException.ERROR);


The next example illustrates using the adf.mf.api.amx.addMessage JavaScript function to display the localized error message when an exception is thrown from a background thread.

ResourceBundle bundle = BundleFactory.getBundle(XLF_BUNDLE_NAME);
String message = Utility.getResourceString(bundle, "MY_ERROR_MESSAGE_BG",null);
AdfmfContainerUtilities.invokeContainerJavaScriptFunction(AdfmfJavaUtilities.
                                        getFeatureName(),
                                        "adf.mf.api.amx.addMessage",
                                         new Object[] {AdfException.ERROR,
                                                                    message,
                                                                    null,
                                                                    null });








26 Deploying MAF Applications 

This chapter describes how to deploy mobile applications for testing and for publishing.


This chapter includes the following sections:

	Introduction to Deployment of MAF Applications


	Working with Deployment Configurations


	Deploying an Android Application


	Deploying an iOS Application


	Deploying a MAF Application to the Universal Windows Platform


	Deploying Feature Archive Files (FARs)


	Creating a Mobile Application Archive File


	Creating Unsigned Deployment Packages


	Deploying with Oracle Mobile Security Suite






26.1 Introduction to Deployment of MAF Applications

MAF uses deployment configurations to deploy applications to a device or a virtual device. A MAF deployment configuration consists of a set of different libraries that is specific to the release or debug mode of deployment and to the deployment target.

Before you can publish an application for distribution to users, you must test it on a device or virtual device to assess its behavior and ease of use. You create deployment configurations which you use to deploy your MAF application to the device or virtual device (emulator or simulator) where you want to test your MAF application.

MAF uses the deployment configuration to execute the deployment of an application by copying a platform-specific template application to a temporary location, updating that application with the code, resources, and configuration defined in the MAF project. MAF then builds and deploys the application using the tools of the target platform. You can deploy a mobile application as the platform-specific package which you can make available from a download site or application marketplace (for example, the Apple App Store). For testing and debugging, you can deploy to a device or virtual device. You can reuse the application features by deploying the view projects as a feature archive (FAR). You also have the option to reuse the entire mobile application by deploying it as a Mobile Application Archive (.maa) file.

Each MAF deployment configuration (Android, iOS, Windows) includes a set of different libraries that are specific to the type of deployment (release or debug) in combination with the deployment target (simulators or actual devices). In addition, each set of these libraries includes a JVM JAR file. The application binding layer resides within this virtual machine, which is a collection of Objective-C libraries. For example, MAF deploys a JVM JAR file and a set of libraries for a debug deployment targeted at an iOS simulator, but deploys a different JVM JAR file and set of libraries to a debug deployment targeted to an actual iOS-powered device. The libraries that you declare for the project are included in the deployment artifacts for the project.





26.2 Working with Deployment Configurations

MAF provides platform-specific deployment configurations that define how an application is packaged into an archive for deployment to a platform device or virtual device.

You create a deployment configuration for the platform you want the application to run on (Android, iOS, Windows). A deployment configuration defines how an application is packaged into the archive that will be deployed to the platform device (for example, an Android-powered device or Android emulators). The deployment configuration does the following:

	Select the assembly project to package and deploy.


	Select the target to deploy to. The target is a combination of a platform (for example, Android) and a specific version of the MAF runtime.


	Selects the device profile, that is the emulator or device, to deploy to.


	Selects platform-specific advanced options.


	Specifies the application to deploy.




In addition to the platform-specific deployment configurations, MAF also enables you to package the MAF application as a MAF Application Archive (.maa) file. Using this file, you can create a new MAF application using a pre-existing application that has been packaged as an .maa file. By default, this deployment file bears the name of the MAF application followed by _archive. See Creating a Mobile Application Archive File.



26.2.1 About Deployment Configurations

MAF uses deployment configurations to deploy applications to a device or a virtual device. A MAF deployment configurations consists of a set of different libraries that are specific to the release or debug mode of deployment and the deployment target.

You can use deployment configurations to deploy a MAF application immediately after creating it using the Run button, as shown in Figure 26-1.

Figure 26-1 Creating a Run Configuration
[image: This image is described in the surrounding text]






26.2.2 Differences Between Run Configurations and Debug Configurations

Select Run Configurations or Debug Configurations from the Run menu. Select Debug Configurations to compile a build for  application testing, or select Run Configurations to compile a build that is ready for release.

The Run Configurations and Debug Configurations are both invoked from the Run menu, and they differ in that Debug Configurations has an additional tab, the Debug tab, where you set debug options. See Testing and Debugging MAF Applications..

	Debug—Select this option for development builds. Designating a debug build results in the inclusion of debugging symbols.

During development, you must select debug in order to use the default keystore.

At runtime, MAF indicates that an application has been deployed in the debug mode by overlaying a debugging symbol that is represented by an exclamation point within a red triangle.


	Run—Select to compile the build ready for release, with libraries, and so on, release bits and libraries, and so on.

Tip:
Use the run mode, where the application is compiled for release, not the debug mode, to test application performance.










26.2.3 How to Create a Deployment Configuration

Create new deployment configurations, or edit them to deploy applications to platform-specific targets. Use the given procedure to create a deployment configuration.

When you create an application you select the deployment targets for the application. Later, when you create the deployment configuration you select the deployment targets to use. You can deploy an application using these configurations, edit them, or construct new ones using the MAF-specific configurations dialog. The Run configurations dialog and Debug configurations dialog enable you to create default deployment configurations. You can create as many deployment configurations as you want.

Before you begin

To enable OEPE to deploy mobile applications, you must designate the SDKs for the target platforms as described in Configuring Mobile Application Framework.

To enable OEPE to deploy mobile applications, you must designate the SDKs for the target platforms using the MAF Preferences page.

Tip:
For iOS deployments, run iTunes and the iOS Simulator at least once before you configure their directory locations in the MAF Platforms preferences page.



To create a deployment configuration:




	For development, select Run, and then Debug Configurations.For production, select Run, and then Run Configurations.



	Navigate to MAF Application, and right-click and select New to create a new configuration (see Figure 26-1).
	Do the following:	Accept the default name for the configuration or enter a new one.


	Select the Assembly project.


	Select the target from the list of those available and the device or emulator from the list of those available. If necessary, refresh the list.


	If necessary, select the keystore and key alias for the device you are deploying to.






	If you want to deploy immediately, click Run. To save the configuration click Apply. Alternatively, click Close and in the Save Changes dialog, click Yes.






26.2.4 What Happens When You Create a Deployment Configuration

When you initiate an application deployment, OEPE creates a deployment package, and then deploys the package to the device or emulator.

When you deploy an application by clicking Run or Debug, it triggers the packaging and deployment of the application. OEPE creates a deployment directory and related subdirectory. It also creates Feature Archive files (FARs) for the view projects (which must have different names) and assembly project. In addition to these two FARs, OEPE creates copies of any FARs that were imported into the project. Finally, the package is deployed to the device or emulator.

To clean the deploy artifacts, use the Clean dialog to just one set of projects, or all projects. You can clean:

	Just one set of projects. This is the fastest way to do a clean-rebuild.

Select Clean projects selected below then select the assembly project you want to clean, and click OK.


	All projects. This ensures that all user artifacts get rebuilt before being re-staged and deployed.

Select Clean all projects, and click OK.




Once you have created a run configuration, you can select it by clicking the green Run arrow from the menu bar. Clicking the arrow will select the last-used run configuration. You can select a different run configuration by clicking the drop-down selector next to the green arrow and selecting the configuration you want to run from the context menu.







26.3 Deploying an Android Application

Use the Debug Configurations option to deploy an application to an Android-powered device for testing. Then, use the Run Configurations option to bundle the mobile application as an Android application package so that it can be published.

After you define the deployment configuration, you can deploy a mobile application to the Android platform from the run configuration dialog or debug configuration dialog, as shown in Figure 26-2.

Using the debug configuration dialog, you can deploy the completed application to an Android emulator or to an Android-powered device for testing. After you have tested and debugged the application, you can use the run configuration dialog to bundle the mobile application as an Android application package (.apk) file so that it can be published to users through an application marketplace, such as Google Play.

Figure 26-2 Deployment Configuration Dialog for Android Applications
[image: This image is described in the surrounding text]




26.3.1 How to Create an Android Deployment Configuration

The creation of  a deployment configuration for the Android platform requires the setting of the Android SDK and signing properties for the application, defining the javaccompiler, and specifying the images used for application icons. Use the given procedures to set the MAF preferences for the Android platform SDKs, and to create the configuration.

To create the deployment configuration for Android, you must define the signing options for the application, the behavior of the javac compiler, and if needed, override the default Oracle images used for application icons with custom ones.




Before you begin



Install and download the Android SDK as described in How to Install the Android SDK.

If you deploy to an Android emulator, you must create a virtual device for each emulator instance using the Android Virtual Device Manager, as described in the Managing Virtual Devices document, available from the Android Developers website (http://developer.android.com/tools/devices/index.html).

You must also set the MAF preferences for the locations for the SDK and platform, which are part of the Android SDK package download

To set the MAF preferences for the Android platform SDKs

	Open the Preferences dialog from the Window menu (Eclipse menu on MacOS) and navigate to Oracle > Mobile Application Framework > Android to open the Android preferences page, as show in Figure 26-3.

Figure 26-3 Setting Android Preferences
[image: This image is described in the surrounding text]



	Click Add to open the Select SDK dialog, and navigate to the location of the Android SDK. Click OK.




The SDK information for Android 4.4.2 (API 19), which is illustrated in Figure 26-4, differs from earlier versions.

Note:
Push notifications require devices and emulators running Android 2.2 platform (or later). The Google Play store must be installed on these devices. The Google API must be installed in the SDK to enable push notifications on emulators. Users must create a Google account (and be logged in) on devices running platforms earlier than 4.0.3 (API 15).

See also GCM Architectural Overview in Google Cloud Messaging for Android, available from the Android Developers website (http://developer.android.com/index.html) and How to Create an Android Deployment Configuration.



To create the configuration




	Select Run > Run Configurations to open the Configurations dialog.
	In the Configurations dialog, shown in Figure 26-4, enter a name for the configuration.
	Select the assembly Project from the list of those available.
	If you want to change the application ID, enter a new one in Deployed Bundle Id.Note:
To ensure that an application deploys successfully to an Android-powered device or emulator, the ID must begin with a letter, not with a number or a period. For example, an ID comprised of a wholly numeric value, such as 925090 (com.company.925090) will prevent the application from deploying. An ID that begins with letters, such as hello925090 (com.company.hello925090) will enable the deployment to succeed.





	Select the target, which is combination of the platform version and the MAF runtime version.
	Select the target configuration, that is, the device or emulator where the application is to be deployed.Note:
Sometimes OEPE cannot detect an Android emulator because the daemon associated with the adb server is not running. When the daemon is not running, OEPE displays an error message:

Either the target device is not set or the selected device is invalid. Click Refresh if your device doesn't show in the dropdown. If you do not see your device, run the command 'adb devices' to check the status of your device.

Running adb devices from the SDK/platform-tools directory starts the daemon as below:

<sdk-install>\adt-bundle-windows-x86_64-20130717\sdk\platform-tools>adb devices
* daemon not running. starting it now on port 5037 *
* daemon started successfully *
List of devices attached
emulator-5554 device


OEPE will then detect the emulator.	





	Enter the keystore. If necessary, click Select Keystore which opens the Android Keystores page of the Preferences dialog where you can add a keystore. See Defining the Android Signing Options. See also the application publishing information in the Signing Your Applications document, available from the Android Developers website (http://developer.android.com/tools/publishing/app-signing.html).Figure 26-4 Setting the Android SDK and Signing Properties
[image: This image is described in the surrounding text]


Note:
To deploy an application to an Android emulator, you must install API 14 or later (that is, Platform 4.0.n)









26.3.1.1 Setting Advanced Options

You can configure advanced settings for the Android platform, such as the minimum SDK API level and the preferred storage locations, or override the default application images using the Advanced Android Options page.

The Advanced Android Options page, shown in Figure 26-4, enables you to do the following:




	Set a number of advanced options, including the minimum SDK API level, the target SDK API level, the version code, source files, class files, zip alignment, and preferred storage location, as shown in Figure 26-5

Figure 26-5 Setting SDK Levels
[image: This image is described in the surrounding text]



	Change the default application images, as shown in Figure 26-6.

Figure 26-6 Setting Application Images
[image: This image is described in the surrounding text]












26.3.1.2 Setting Deployment Options

Set deployment options using Advanced Options. Use the procedure to set the JDK-Compatibility level for the R.java and .class files.

The Main and Common tabs of the deployment configurations dialog, and the Advanced Android Options dialog, invoked from the Advanced Options button, enable you to set values that are passed in by the javac compiler tool options, and also the Android API revisions.

To set the JDK-Compatibility level for the R.java and .class files:




	In the deployment configuration dialog, click Options to open the Advanced Options dialog.
	Select the minimum API Level on which the application is able to run from the Minimum SDK API Level dropdown list. The minimum and default value is 15, which corresponds to Android 4.0.3 platform.
	Select the intended API Level on which the application is designed to run from the Target SDK API Level dropdown list. The minimum (and default) value is API Level 9, which corresponds to the Android 2.3.n platform. See the description of the <uses-sdk> attribute in the document entitled The AndroidManifest.xml File, available through the Android Developers website (http://developer.android.com/guide/topics/manifest/manifest-intro.html).






26.3.1.3 Defining the Android Signing Options

An application must be signed, or self-signed, and the build mode be specified for it to be deployed to an Android platform. Use the procedures to define release properties for the key that is used to sign the application, and to set the build mode.

An application must be signed before it can be deployed to an Android device or emulator. Android does not require a certificate authority; an application can instead be self-signed.

Before you begin

OEPE creates a keystore if one does not exist. In addition, you can create one using the keytool utility, as illustrated in the following example.

An application must be signed before it can be deployed to an Android device or emulator. Android does not require a certificate authority; an application can instead be self-signed.

Defining how the deployment signs a mobile application is a two-step process: within the MAF Platforms preference page, you first define release properties for a key that is used to sign Android applications. You only need to configure the release signing properties once. After you define these options, you configure the deployment configuration to designate if the application should be deployed in the release mode.

keytool -genkey
        -v
        -keystore c:\oepe\workspace\releasesigning.keystore
        -alias releaseKeyAlias
        -keyalg RSA
        -keysize 2048
        -validity 10000


In this example, the keystore contains a single key, valid for 10,000 days. As described in the Signing Your Applications document, available from the Android Developers website (http://developer.android.com/tools/publishing/app-signing.html), the keytool prompts you to provide passwords for the keystore and key, and to provide the Distinguished Name fields for your key before it generates the keystore. See Java SE Technical Documentation (https://download.oracle.com/javase/index.html) for information on how to use the keytool utility.

To configure the key options:

	Select Window, Preferences, Oracle, Mobile Application Framework, and then Android Keystore.


	Click  and in the Select Keystore dialog, navigate to the location of the keystore, as shown in Figure 26-7 and click OK.

Figure 26-7 Selecting the Keystore Location
[image: This image is described in the surrounding text]



	Enter the password for the keystore. When you enter a correct password, the Add button is enabled.


	Click Add to open the Select Key Alias dialog, as shown in Figure 26-8.

Figure 26-8 Selecting the Key Alias
[image: This image is described in the surrounding text]



	Enter the password for the key alias and click OK.

The keystore and key alias are now available to be used in the deployment configuration dialog.




To set the Android build mode:




	Do one of the following:	From the Run menu, select Debug Configurations. Select Debug for developing and testing an application (such as Java and JavaScript debugging). This option enables you to deploy an application on the Android platform without having to provide a private key. Use this option when deploying an application to an Android emulator or to an Android-powered device for testing. See also How to Enable Debugging of Java Code and JavaScript.

Note:
You cannot publish an application signed with the debug keystore and key; this keystore and key are used for testing purposes only and cannot be used to publish an application to users.




	From the Run menu, select Run Configurations. When the application is ready to be published, select Release. Use this option when the application is ready to be published to an application marketplace, such as Google Play.






	In the deployment configuration dialog, after the .apk file is signed in either debug or release mode, you can deploy it to a device or to an emulator. At runtime, MAF indicates that an application has been deployed in debug mode by overlaying a debugging symbol that is represented by an exclamation point within a red triangle, as shown in Figure 26-9. Figure 26-9 Deployment Modes
[image: The surrounding text describes this image.]










26.3.1.4 What You May Need to Know About Credential Storage

Eclipse Secure Storage stores credentials for keystore access. Use the procedure to find the secure storage location.

Credentials for keystore access are stored in Eclipse Secure Storage, which stores data outside the workspace. The location is usually in your home directory, although the specific location varies depending on the OS platform.

To find the Secure Storage Location




	Open the Preferences dialog from the Window menu (Eclipse menu on MacOS) and navigate to General, Security, and Secure Storage to display the Secure Storage page.
	Click the Contents tab. The storage location is displayed at the bottom of the dialog, for example, user-home/.eclipse/org.elipse.equinox.security/secure_storage.
	You can see the passwords that are stored by expanding nodes oracle ,  eclipse, tools, oepe,  maf,  android, and keystores.There is a node for each keystore that is declared in the Oracle > Mobile Application Framework > Android > Android Keystores page of the Preferences dialog.

Click on the node to show the data (the password is obfuscated).





Note:
Because iOS keys are Mac-specific, there is no need to store them in Eclipse. The iOS XcodeBuild will extract them directly from the Mac Keychain based on the mobileprovision that is specified at launch (configured from the Oracle >Mobile Application Framework > Android > Android Keystores page of the Preferences dialog).










26.3.1.5 How to Add a Custom Image to an Android Application

MAF provides default images to meet the requirement of images in different sizes and resolutions for the distinct display of application icons. Use the procedure to override the default Oracle images.

Enabling MAF application icons to display properly on Android-powered devices of different sizes and resolutions requires low-, medium-, and high-density versions of the same images. MAF provides default Oracle images that fulfill these display requirements. However, if the application requires custom icons, you can use the Application Images page, shown in Figure 26-10, to override default images by selecting PNG-formatted images for the application icon and for the splash screen. For the latter, you can add portrait and landscape images. If you do not add a custom image file, then the default Oracle icon is used instead. To create custom images, refer to the Iconography document, available from the Android Developers website (http://developer.android.com/design/style/iconography.html).

Figure 26-10 Setting Custom Images for an Android Application
[image: This image is described in the surrounding text]


Figure 26-10 shows selecting images for application icons and portrait orientation splash screen images that applications use for displaying on devices with low-, medium-, high- and extra-high density displays.




Before you begin



Obtain the images in the PNG, JPEG, or GIF file format that use the dimensions, density, and components that are appropriate to Android theme and that can also support multiple screen types. The default location for images in assembly directory\res\android. See Supporting Multiple Screens document, available from the Android Developers website (http://developer.android.com/guide/practices/screens_support.html).

To add custom images:




	Click Run > Run Configurations to open the deployment configuration dialog.
	Click Options to open the Advanced Android Options dialog, and then click the Application Images tab.Select the density of the image you want to change, then expand the appropriate node to select the image you want to change.



	Click Browse to select the new image you want to use and click OK.






26.3.1.6 What Happens When OEPE Deploys Images for Android Applications

Upon deployment, OEPE copies image files to a drawable subdirectory, and renames icon images and splash screen images.

As shown in Table 26-1, each image file is copied to a subdirectory called drawable, named for the drawable object, described on the Android Developers website (http://developer.android.com/reference/android/graphics/drawable/Drawable.html). Each drawable directory matches the image density (ldpi, mdpi, hdpi, and xhdpi) and orientation (port, land). Within these directories, OEPE renames each icon image file as adfmf_icon.png and each splash screen image as adfmf_loading.png.

Note:
In order to view the contents of assembly project\.main.android, you must change the default view of the Project Explorer. See What Happens When You Create an MAF Application.




Table 26-1 Deployment File Locations for Seeded Application Images

	Source File (...\res\android) 	Temporary Deployment File (...\.main.android\build\release\res)
	display-ldpi-icon.png

	drawable-ldpi\adfmf_icon.png


	display-mdpi-icon.png

	drawable-mdpi\adfmf_icon.png


	display-hdpi-icon.png

	drawable-hdpi\adfmf_icon.png


	display-xhdpi-icon.png

	drawable-xhdpi\adfmf_icon.png


	display-port-ldpi-splashscreen.png

	drawable-port-ldpi\adfmf_loading.png


	display-port-mdpi-splashscreen.png

	drawable-port-mdpi\adfmf_loading.png


	display-port-hdpi-splashscreen.png 

	drawable-port-hdpi\adfmf_loading.png


	display-port-xhdpi-splashscreen.png 

	drawable-port-xhdpi\adfmf_loading.png


	display-land-ldpi-splashscreen.png 

	drawable-land-ldpi\adfmf_loading.png


	display-land-mdpi-splashscreen.png

	drawable-land-mdpi\adfmf_loading.png


	display-land-hdpi-splashscreen.png 

	drawable-land-hdpi\adfmf_loading.png


	display-land-xhdpi-splashscreen.png

	drawable-land-xhdpi\adfmf_loading.png 








For custom images, OEPE copies the set of application icons from their specified location to the corresponding density and orientation subdirectory of the temporary deployment location.







26.3.2 How to Deploy an Android Application to an Android Emulator

Start an Android emulator, and deploy a MAF application to it. Use the procedure to deploy an application to an Android emulator.

You can deploy the mobile application directly to an Android emulator.




Before you begin



Deployment to an Android emulator requires the following:

	Configure the keystore password and key alias details in the Android Platform preference page (accessed by choosing Window > Preferences > Oracle > Mobile Application Framework > Android > Android Keystore).

Note:
You must install the Android 4.0.n platform (API 14 or later).




	Ensure that the Android Virtual Device instance configuration reflects the ARM system image.


	Start the Android emulator before you deploy an application.

You can start the emulator using the Android Virtual Device Manager, as illustrated in Figure 26-11, or from the command line by first navigating to the tools directory (located in Android\android-sdk) and then starting the emulator by first entering emulator -avd followed by the emulator name (such as -avd AndroidEmulator1).

Note:
You can run only one Android emulator at a time.



Figure 26-11 Starting an Emulator Using Android Virtual Device Manager
[image: This image is described in the surrounding text]





To deploy an application to an Android emulator:




	Select either Run, then Run Configurations or Run, then Debug Configurations. Under the MAF Applications node select an Android deployment configuration.
	Check that the target is the one you want to use, and click either Run or Debug.Occasionally the deployment process may hang. In this case, kill the adb server then restart it, and retry the deployment.



	Review the deployment log in the console, as shown in Figure 26-12. The deployment log notes that the deployer starts the Android Debug Bridge server when it detects a running instance of an Android emulator.Figure 26-12 The Deployment Log
[image: This image is described in the surrounding text]










26.3.3 How to Deploy an Application Locally as an APK File

Configure the signing options for the Android platform, and deploy an application as an .apk file to a local file. Use the procedure to deploy an application for the Android platform to a local file.

You can deploy an application as an .apk file on the local filesystem.

Note:
You must configure the signing options in the Android Platform preference page (accessed by choosing Window > Preferences > Mobile Application Framework) as described in Defining the Android Signing Options.



To deploy an Android application to a local file:




	Select Run, then Run Configurations to open the Run Configurations dialog. Under the MAF Applications node select an Android deployment configuration.
	Under Target Configuration, select Generate APK Only and enter a location where the APK file will be generated.
	click Run
	Review the deployment log in the console, as shown in Figure 26-12. The deployment log notes the source of the application, and shows the destination.Figure 26-13 The Deployment Log
[image: This image is described in the surrounding text]










26.3.4 How to Deploy an Application to an Android-Powered Device

If the development computer that hosts OEPE is connected to an Android device, and signing credentials have been configured for the Android platform, you can deploy an application to an Android device. Use the procedure to deploy an application to an Android device.

You can deploy a mobile application directly to an Android-powered device that runs on a platform of 2.n (API Level 9) or later.




Before you begin



Connect the device to the development computer that hosts OEPE, as described in How to Set Up an Android-Powered Device.

Ensure that the debug signing credentials are configured in the Android Platform preference page, shown in Figure 26-4.

To deploy an application to an Android device:

	Select Run, then Run Configurations to open the Run Configurations dialog. Under the MAF Applications node select an Android deployment configuration.


	Check that the target is the one you want to use, and click Run.


	Review the deployment log in the console, as shown in Figure 26-12. The deployment log notes that the deployer starts the Android Debug Bridge server when it detects a running instance of an Android emulator.

Figure 26-14 The Deployment Log
[image: This image is described in the surrounding text]








	Select either Run, then Run Configurations or Run, then Debug Configurations. Under the MAF Applications node select an Android deployment configuration.
	Check that the target is the one you want to use, and click either Run or Debug.






26.3.5 How to Publish an Android Application

Create a Run Configuration, configure the signing options for the Android platform, and publish an application to an application marketplace. Use the  procedure to deploy an application as a .apk file.

After you have tested and debugged the application, as described in Testing and Debugging MAF Applications, you can publish it to an application marketplace (such as Google Play) by following the instructions provided on the Android Developers website (http://developer.android.com/tools/publishing/publishing_overview.html).




Before you begin



Create a Run Configuration.

Note:
You must configure the signing options in the Android Platform preference page (accessed by selecting Window > Preferences > Mobile Application Framework) as described in Defining the Android Signing Options.



To deploy an application as an .apk file:




	Select Run, then Run Configurations to create a run configuration. Under the MAF Applications node select an Android deployment configuration.
	Check that the target is the one you want to use, and click Run.
	Review the deployment log in the console.
	Publish the application to an application marketplace.






26.3.6 What Happens in OEPE When You Create an .apk File

The content in the adfmsrc, the .adf folder, the maf-application.xml and maf-feature.xml files, the logging.properties file, and the JVM 1.4 files  are deployed in an .apk file when an application is deployed.

Deploying an application results in the following being deployed in an .apk file.

	The content in the adfmsrc


	The content in the .adf folder


	maf-application.xml and maf-feature.xml files


	logging.properties file


	The JVM 1.4 files





Table 26-2 Contents of the .apk File

	Content	Location Within the .apk File
	The content in the .adf folder

	The root folder of the Android application file ([apkRoot]\.adf)


	The content in the adfmsrc folder

	The deployment packages the content in the adfmsrc folder into the default JAR file, which is located in a folder called user ([apkRoot]\user). This JAR file is added to the .apk using the Android Asset Packaging Tool (AAPT) and has a default name of the form ANDROID_MOBILE_NATIVE_archiveN where N is the nth Android created profile (you can override this name when creating the profile).

This JAR file contains the following:

	Any .class files generated from .java files that are added to the view controller project, as well as the adfmsrc content. The .java files are compiled using the JVM 1.4 JDK javac tool.


	Contains data binding and pagedef metadata files.




This JAR file is not processed by the Dalvik virtual machine. Because the .class files run in the JDK, they do not need to be converted into the Dalvik bytecode format (.dex). 


	adfmf_application.xml and adfmf_feature.xml files

	Located in a file called Configuration ([apkRoot]\Configuration).


	logging.properties file

	Located in the root of the application file.


	JVM 1.4 files

	The JVM files are packaged into two separate folders:

	The library file (\framework\build\java_res\libs\ ) in the template will be packaged into a lib folder in the APK - [apkRoot]\lib.


	The \framework\build\java_res\assets\storage file is packaged in the assets\storage directory in the APK - [apkRoot]\assets\storage.















26.3.7 Selecting the Most Recently Used Deployment Configurations

Use the short-cuts that OEPE creates upon an application deployment to redeploy the application reusing an earlier deployment action.

After you select a deployment action, OEPE creates a shortcuts on the Debug and Run buttons on the main toolbar, as shown in Figure 26-15. Click the down-arrow, and select the configuration that enables you to easily redeploy the application using that same deployment action.

Figure 26-15 Choosing a Recently Used Configuration
[image: This image is described in the surrounding text]









26.3.8 Viewing the Device/Emulator Log in the Console

In OEPE, the log output from the device or emulator is streamed inside the console, as shown in Figure 26-16. This is very useful for debugging. See How to Configure Logging Using the Properties File.

Figure 26-16 Viewing the Device or Emulator Log
[image: This image is described in the surrounding text]











26.4 Deploying an iOS Application

If you are a registered Apple developer, you can deploy a MAF application to the iOS device from an Apple computer. Use the deployment configuration dialog to deploy an application to an iOS simulator or  to a device by means of iTunes

The deployment configuration dialog, shown in Figure 26-17, enables you to deploy an iOS application directly to an iOS simulator or to a device through iTunes. You can only deploy an iOS application from an Apple computer. Deployment to the iOS simulator does not require membership to either the iOS Developer Program or the iOS Developer Enterprise Program; registration as an Apple developer, which provides access to versions of Xcode that are not available through the App Store, will suffice. For more information on iOS developer programs, which are required for deployment to iOS-powered devices (and are described at How to Deploy an Application to an iOS-Powered Device, and How to Distribute an iOS Application to the App Store), see https://developer.apple.com/programs/. 

Figure 26-17 The Deployment Configuration Dialog (for iOS Applications)
[image: This image is described in the surrounding text]




26.4.1 How to Create an iOS Deployment Configuration

Install Xcode on an Apple computer with an installed OEPE, and get a provisioning profile and certification from the iOS Provisioning Profile if the deployment is to an iOS device. Use the procedure to create a deployment configuration.

For iOS, use the Debug Configuration dialog to define the iOS application build configuration as well as the locations for the splash screen images and application icons.




Before you begin



Download Xcode (which includes the Xcode IDE, performance analysis tools, the iOS simulator, the Mac OS X, and the iOS SDKs) to the Apple computer that also runs OEPE.

Tip:
Refer to the Certification and Support Matrix on Oracle Technology Network (http://www.oracle.com/technetwork/developer-tools/maf/documentation/index.html) for the minimum supported version required to compile applications.



Because Xcode is used during deployment, you must install it on the Apple computer before you deploy the mobile application from OEPE. 

Tip:
While the current version of Xcode is available through the App Store, you can download prior versions through the following site:

https://developer.apple.com/xcode/

Access to this site requires an Apple ID and registration as an Apple developer. 



After you download Xcode, you must enter the location of its xcodebuild tool and, for deployment to iOS simulators, the location of the SDK of the  iOS simulator, on the iOS Platform preference page. See How to Deploy an iOS Application to an iOS Simulator.

Note:
Run both iTunes and the iOS simulator at least once before entering their locations in the iOS Platform preference page.



To deploy a mobile application to an iOS-powered device (as opposed to deployment to an iOS simulator), you must obtain both a provisioning profile and a certification from the iOS Provisioning Profile as described in Setting the Device Signing Options.

To create a deployment configuration:




	Select Run, and then Debug Configurations, as shown in Figure 26-18.Figure 26-18 Setting the iOS Options
[image: This image is described in the surrounding text]




	Accept the default values, or define the following:	Assembly Project—Select from the list of those available.


	Deployed Bundle Id—If needed, enter a Bundle Id to use for this application that identifies the domain name of the company. The deployed bundle Id must be unique for each application installed on an iOS device and must adhere to reverse-package style naming conventions (that is, com.<organization name>.<company name>). See the App Distribution Guide, which is available through the iOS Developer Library at http://developer.apple.com/library/ios/navigation/). For information on obtaining the Bundle Seed Id using the iOS Provisioning Portal, see Registering an Application ID. See also Setting Display Properties for a MAF Application.

Note:
The deployed bundle Id cannot contain spaces.



Because each deployed bundle Id is unique, you can deploy multiple mobile applications to the same device. Two applications can even have the same name as long as their deployed bundle Ids are different. Mobile applications deployed to the same device are in their own respective sandboxes. They are unaware of each other and do not share data (they have only the Device scope in common).


	Target—Select from the list of targets configured in the Preferences dialog, or click Target to add a new target.


	Target Configuration

	iOS Deploy Target—Select device or simulator.


	iOS Simulator Version—When you select Simulator as the deploy target, select the version of the emulator to which you are deploying the application. To find the available target versions, select Hardware and then Version on an iPhone simulator. The minimum version is 6.0. The default setting is <Highest Available>. For more information, see the iOS Simulator User Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).

Note:
Older versions of the iOS target version are usually available in the simulator for testing.




	Select Mobile Provisioning Profile—


	iOS Distribution Package (ipa)—If needed, enter the name for the .ipa file or the .app file. MAF creates an .ipa file when you select either the Deploy to distribution package or Deploy to iTunes for synchronization to device options in the Deployment Action dialog, shown in Figure 26-17. It creates an .app file when you select the Deploy application to simulator option. Otherwise, accept the default name. For more information, see How to Deploy an Application to an iOS-Powered Device and How to Distribute an iOS Application to the App Store.

By default, MAF bases the name of the .ipa file (or .app file) on the application id attribute configured in the maf-application.xml file. For more information, see Setting Display Properties for a MAF Application.


	Advanced Options—Click Options to open the Advanced Option dialog, where you can set various options, as shown in Figure 26-19.

Figure 26-19 Setting the Minimum iOS Version
[image: This image is described in the surrounding text]


Minimum iOS Version—Indicates the earliest version of iOS to which you can deploy the application. The default value is the current version. The version depends on the version of the installed SDK.


	Target Family—Select the family of iOS products on which the application is intended to run. The default option is for both iPad and iPhone.


	Advanced Build Options—Specify additional arguments that Xcode can use when it builds the MAF application.


	Push Notification – Select Production if your deployed application is to use production Apple Push Notification service (APNs) servers or Development if it is to use development APNs servers. MAF ignores the value of Push Notification Environment if you do not select the PushPlugin plugin to enable push notifications, as described in Enabling Push Notifications.
	Disable ATS—App Transport Security (ATS) is a security policy that restricts network requests from the application to use only approved secured transport protocols. MAF enables ATS by default. Select Disable Application Transport Security to deploy your MAF application without ATS enabled. 















26.4.2 Setting the Device Signing Options

Set the location of the provisioning profile on the development computer and the name of the certificate. Use the procedure to set the device signing options.

The iOS Platform preference page for iOS includes fields for the location of the provisioning profile on the development computer and the name of the certificate. You must define these parameters if you deploy an application to an iOS device or as a MAF Application Archive. 

Note:
Neither a certificate nor a provisioning profile are required if you deploy a mobile application to an iOS simulator.



To set the signing options:




	Select Window, then Preferences, and then Mobile Application Framework.
	Select iOS and then select iOS Mobile Provisions.
	In the Mobile Provision Info section of the page, shown in Figure 26-20, enter the location of the provisioning profile in Mobile Provisioning File.
	In theTeam field, enter the identifier of your team. MAF automatically populates this input field with a value that it extracts from the provisioning profile that you select in Step 3.
	OEPE enters the Certificate.Figure 26-20 The Device Signing Section of the iOS Platform Preference Page
[image: This image is described in the surrounding text]






Note:
There are provisioning profiles used for both development and release versions of an application. While a provisioning profile used for the release version of an application can be installed on any device, a provisioning profile for a development version can only be installed on the devices whose IDs are embedded into the profile. See App Distribution Guide, which is available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).










26.4.3 How to Restrict the Display to a Specific Device Orientation

MAF supports all device orientations for iPhone and iPad. Use the procedure to restrict the display of an application to a specific device orientation

By default, MAF supports all orientations for both iPhone and iPad. If, for example, an application must display only in portrait and in upside-down orientations on iPads, you can limit the application to rotate only to these orientations using the Device Orientation page, shown in Figure 26-21 

Figure 26-21 Select a Device Orientation
[image: This image is described in the surrounding text]


To limit the display of an application to a specific device orientation




	Select Device Orientations, as shown in Figure 26-21.
	Clear all unneeded orientations from among those listed in Table 26-3. By default, MAF deploys to all of these device orientations. By default, all of these orientations are selected.
Table 26-3 iPhone Device Orientations

	Icon	Description
	[image: This image is described in the surrounding text]




	iPad, portrait—The home button is at the bottom of the screen.


	[image: This image is described in the surrounding text]




	iPad, upside-down—The home button is at the top of the screen.


	[image: This image is described in the surrounding text]




	iPad, landscape left—The home button is at the left side of the screen.
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	iPad, landscape right—The home button is at the right side of the screen.
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	iPhone, portrait—The home button is at the bottom of the screen.
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	iPhone, upside-down—The home button is at the top of the screen.
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	iPhone, landscape left—The home button is at the left side of the screen.
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	iPhone, landscape right—The home button is at the right side of the screen.










	Click OK.






26.4.4 What Happens When You Deselect Device Orientations

Deselecting a device orientation updates the source .plist file.





26.4.5 Using Images with iOS Applications

Applications deployed to an iOS device by means of iTunes, or deployed as an archive for download, use the default Oracle image. Rebrand an application by overriding the default Oracle image used for application icons and artwork with custom images, or use an image to differentiate between versions of an application.

By default, mobile applications deployed to an iOS device through iTunes, or deployed as an archive (.ipa file) for download, use the default Oracle image unless otherwise specified.

By selecting an iTunes artwork image as the icon for the deployed application, you override the default image. You can use an image to differentiate between versions of the application. Figure 26-22 illustrates the difference between the default image and a user-selected image, where Application4 is displayed with the default image and Application6 is displayed with a user-selected image (the Oracle icon, scaled to 512 x 512 pixels).

During deployment, MAF ensures that the icon displays in iTunes by adding the iTunes artwork image to the top-level of the .ipa file in a file called iTunesArtwork.

Figure 26-22 Custom and Default Application Icons
[image: This image is described in the surrounding text]


For more information on iOS application icon images, see Icon and Image Design in iOS Human Interface Guidelines. This document is available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).

You can rebrand an application by overriding the default Oracle image used for application icons and artwork with custom images. There are three ways you can use your own custom images in an application:

	The simplest way is to override the default Oracle image as part of the Run/Debug Configuration, see Overriding the Default Oracle Images in the Configuration.


	You can overwrite the default file for each custom image with your own. see Replacing the Default Images..


	You can copy your custom icons to the same folder as the default icons and modify the properties file for the device profile for each image, see Add Custom Images.




Note:
All images must be in the PNG format.



For each application, there is an image folder which contains the image files and a properties file which maps predefined keys to a specific image in that folder.

	The images folder is application/res/ios.


	The properties file is in the same folder, ios-resources.properties.




The properties file configures how custom images are deployed, for example:

# iPad (76 x 76 px)
# Appears on home screen on iPad (later than iOS 6.1)
# deploys to Icon-76.png
oepe.adfmf.res.source.icon76=Icon-76.png
 
# iPad (152 x 152 px)
# Appears on home screen on iPad with retina display (later than iOS 6.1)
# deploys to Icon-76@2x.png
oepe.adfmf.res.source.icon76@2x=Icon-76@2x.png
 
# All devices  (40 x 40 px)
# Spotlight on all devices (later than iOS 6.1)
# deploys to Icon-40.png
oepe.adfmf.res.source.icon40=Icon-40.png




26.4.5.1 Overriding the Default Oracle Images in the Configuration

By defining the locations of custom images used for different situations and device resolutions on the Application Images page, you can override default images with custom images.  Use the procedure to override the default images, and rebrand an application.

The Application Images page enables you to rebrand an application by overriding the default Oracle image used for application icons and artwork with custom images. The options in this page, shown in Figure 26-23, enable you to enter the locations of custom images used for different situations, and device resolutions.

Note:
When you change an icon it is changed for all the devices the icon is used for.



Figure 26-23 Overriding the Default Images
[image: This image is described in the surrounding text]


To override the default images:




	Open the deployment configuration by selecting Run > Debug Configurations.
	Click Options to open the Advanced iOS Options dialog.
	Click the Application Images tab, and select whether you want to change the image for iPhone or iPod.
	Select the image you want to change, and Browse to select the image file you want to use. This image file must exist within the current application.During deployment, OEPE copies the custom image file into the deployment configuration and renames it to match the name of the default image.



	Click OK.






26.4.5.2 Replacing the Default Images

You can overwrite default images to rebrand an application. Use the procedure to replace default images with custom images.

If you are happy to overwrite the default images, you can overwrite them in the image directory with your own custom images.

To overwrite images:




	Navigate to the folder containing the images for your application, application/res/ios.
	Identify the images you want to replace and check the size of the image and where it is used in the properties file in the same folder, ios-resources.properties.
	Replace the default images with your custom images.






26.4.5.3 Add Custom Images

To replace default images with custom images in an application, the custom images must be added to the folder with application images.

You can add your custom images to the folder containing the images for your application, and edit the properties file to modify each key/value pair to match the device profile for each image.

To add custom images:




	Add the custom images to the folder containing the images for your application, application/res/ios.For example, if you have a custom 57x57 pixel image for iPhone called myicon.png, add it to this folder.



	Open the properties file in the same folder, ios-resources.properties and edit it to add your custom icon.For example, to be able to use myicon.png, change the key as follows:

oepe.adfmf.res.source.icon57@2x=myicon.png











26.4.6 How to Deploy an iOS Application to an iOS Simulator

 The Deployment Actions dialog can be used to deploy an application to an iOS simulator. Use the procedure to deploy an application to an iOS simulator.

The Deployment Actions dialog enables you to deploy an iOS application directly to an iOS simulator.




Before you begin



To enable deployment to an iOS simulator, you must perform the following tasks:

To deploy an application to an iOS simulator:




	Select Run, and then Run Configurations to open the Run Configurations dialog, as shown in Figure 26-24.Figure 26-24 Run Configurations Dialog
[image: This image is described in the surrounding text]




	Accept the default values, or define the following:	Assembly Project—Select from the list of those available.


	Deployed Bundle Id—If needed, enter a Bundle Id to use for this application that identifies the domain name of the company. The deployed bundle Id must be unique for each application installed on an iOS device and must adhere to reverse-package style naming conventions (that is, com.<organization name>.<company name>). See App Distribution Guide, which is available through the iOS Developer Library at http://developer.apple.com/library/ios/navigation/). For information on obtaining the Bundle Seed Id using the iOS Provisioning Portal, see Registering an Application ID. See also Setting Display Properties for a MAF Application.

Note:
The deployed bundle Id cannot contain spaces.



Because each deployed bundle Id is unique, you can deploy multiple mobile applications to the same device. Two applications can even have the same name as long as their deployed bundle Ids are different. Mobile applications deployed to the same device are in their own respective sandboxes. They are unaware of each other and do not share data (they have only the Device scope in common).


	Target—Select from the list of targets configured in the Preferences dialog, or click Target to add a new target.


	Target Configuration

	iOS Deploy Target—Select Simulator.


	iOS Simulator Version—Select the version of the emulator to which you are deploying the application. To find the available target versions, select Hardware and then Version on an iPhone simulator. The minimum version is 6.0. The default setting is <Highest Available>. See iOS Simulator User Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).

Note:
Older versions of the iOS target version are usually available in the simulator for testing.




	Enable Quick Deploy—Select to have OEPE automatically redeploy an application to an iOS simulator after a build. See Using Quick Deploy.


	Select Mobile Provisioning Profile—


	iOS Distribution Package (ipa)—If needed, enter the name for the .app file. MAF creates an .app file when you select the Deploy application to simulator option. Otherwise, accept the default name.

By default, MAF bases the name of the .ipa file on the application id attribute configured in the maf-application.xml file. See Setting Display Properties for a MAF Application.


	Advanced Options—Click Options to open the Advanced Option dialog, where you can set various options.

Minimum iOS Version—Indicates the earliest version of iOS to which you can deploy the application. The default value is the current version. The version depends on the version of the installed SDK.













26.4.6.1 Using Quick Deploy

OEPE automatically redeploys an application to an iOS simulator after a build. Use the procedure to set the minimum quick deploy delay so that a time lapse separates redeployments.

OEPE can automatically redeploy an application to an iOS simulator. It does this by keeping track of the changes that you make in the application and then redeploying after a build.

The updates occur when the application builds, and not when resources change. If you do not have automatic builds set, then you should select Save automatically before build in the General > Workspace page of the Preferences dialog so that all resources are committed before building and redeploying.

There is a delay of a few seconds before the application restarts so that the application is not redeployed on every build if builds are close together. The default is 6 seconds, but you can change this in OEPE preferences. If you find that the application is restarting too often, you can change the minimum time before quick deploy.

To change the minimum quick deploy delay:




	Open the Preferences dialog from the Window menu (Eclipse menu on MacOS) and navigate to Oracle > Mobile Application Framework > Launch to open the Launch preferences page, as show in Figure 26-25.Figure 26-25 Quick Deploy Delay
[image: This image is described in the surrounding text]




	Enter the number of seconds between 3 and 120 before an application should be redeployed when Quick Deploy has been set. The default is 6 seconds.








26.4.7 How to Deploy an Application to an iOS-Powered Device

After an initial, indirect deployment from the Applications folder in Apple iTunes, an application can be deployed to an iOS-powered device for debugging or testing  using the Deploy to iTunes for Synchronization to device option.

The Deploy to iTunes for Synchronization to device option enables you to deploy a mobile application to an iOS-powered device for debugging and testing. Deployment to an iOS-powered device or to a distribution site requires membership to either the iOS Developer Program or the iOS Developer Enterprise Program. See https://developer.apple.com/programs/. 




Before you begin



You cannot deploy an application directly from OEPE to a iOS device; an application must instead be deployed from the Applications folder in Apple iTunes. To accomplish this, you must perform the following tasks:

	Download Apple iTunes to your development computer and run it at least once to create the needed folders and directories.


	Set the location of the Automatically Add to iTunes folder (the location used for application deployment) in the iOS Platform preference page, shown in Figure 26-26. 

Tip:
Although your user home directory (/User/<username>/Music/iTunes/iTunes Media/Automatically Add to iTunes.localized) is the default directory for the iTunes Media folder, you can change the location of this folder as follows: 

	In iTunes, select Edit, Preferences, then Advanced.


	Click Change and then browse to the new location.


	Consolidate the library.


	Delete the original iTunes Media folder.




For instructions, refer to Apple Support (http://support.apple.com).

You must also update the location in the iOS Platform preference page.




	Set the location of the Xcode folder where the xcodebuild tool is invoked, such as /Developer/usr/bin in Figure 26-26.

Figure 26-26 Setting the Locations for the iTunes Media Folder and the xcodebuild System
[image: This image is described in the surrounding text]



	Enter the name of the certificate and the location of the provisioning profile in the iOS Platform preference page. The OS Provisioning Portal generates the certificate and provisioning profile needed for deployment to iOS devices, or for publishing .ipa files to the App Store or to an internal download site. 

Note:
The deployment will fail unless you set the iOS provisioning profile and certificate to deploy to a device or to an archive. MAF logs applications that fail to deploy under such circumstances. For more information, see What You May Need to Know About Deploying an Application to an iOS-Powered Device.




	In the iOS Options page of the deployment configuration, select Run as the build mode and then OK.


	See App Distribution Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).




To deploy an application to an iOS-powered device:

	Select Run > Debug Configurations, as shown in Figure 26-18.

Figure 26-27 Setting the iOS Options
[image: This image is described in the surrounding text]



	Accept the default values, or define the following:

	Assembly Project—Select from the list of those available.


	Deployed Bundle Id—If needed, enter a Bundle Id to use for this application that identifies the domain name of the company. The deployed bundle Id must be unique for each application installed on an iOS device and must adhere to reverse-package style naming conventions (that is, com.<organization name>.<company name>). See App Distribution Guide, which is available through the iOS Developer Library at http://developer.apple.com/library/ios/navigation/). For information on obtaining the Bundle Seed Id using the iOS Provisioning Portal, see Registering an Application ID. See also Setting Display Properties for a MAF Application.

Note:
The deployed bundle Id cannot contain spaces.



Because each deployed bundle Id is unique, you can deploy multiple mobile applications to the same device. Two applications can even have the same name as long as their deployed bundle Ids are different. Mobile applications deployed to the same device are in their own respective sandboxes. They are unaware of each other and do not share data (they have only the Device scope in common).


	Target—Select from the list of targets configured in the Preferences dialog, or click Target to add a new target.


	Target Configuration

	iOS Deploy Target—Select device or simulator.


	iOS Simulator Version—When you select Simulator as the deploy target, select the version of the emulator to which you are deploying the application. To find the available target versions, select Hardware and then Version on an iPhone simulator. The minimum version is 6.0. The default setting is <Highest Available>. See iOS Simulator User Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).

Note:
Older versions of the iOS target version are usually available in the simulator for testing.




	Select Mobile Provisioning Profile—


	iOS Distribution Package (ipa)—If needed, enter the name for the .ipa file or the .app file. MAF creates an .ipa file when you select either the Deploy to distribution package or Deploy to iTunes for synchronization to device options in the Deployment Action dialog, shown in Figure 26-17. It creates an .app file when you select the Deploy application to simulator option. Otherwise, accept the default name. See How to Deploy an Application to an iOS-Powered Device and How to Distribute an iOS Application to the App Store.

By default, MAF bases the name of the .ipa file (or .app file) on the application id attribute configured in the maf-application.xml file. See Setting Display Properties for a MAF Application.


	Advanced Options—Click Options to open the Advanced Option dialog, where you can set various options, as shown in Figure 26-19.

Figure 26-28 Setting the Minimum iOS Version
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Minimum iOS Version—Indicates the earliest version of iOS to which you can deploy the application. The default value is the current version. The version depends on the version of the installed SDK.

















26.4.8 What Happens When You Deploy an Application to an iOS Device

The application appears in the iTunes Apps Folder, similar to the one illustrated in Figure 26-22 after a successful deployment. 





26.4.9 What You May Need to Know About Deploying an Application to an iOS-Powered Device

A provisioning profile must be created using the iOS Provisioning Portal before an application can be deployed to an iOS-powered device.

You cannot deploy an iOS application (that is, an .ipa file) to an iOS-powered device or publish it to either the App Store or to an internal hosted download site without first creating a provisioning profile using the iOS Provisioning Portal, which is accessible only to members of the iOS Developer Program. You enter the location of the provisioning profile and the name of the certificate in the Options page as described in Setting the Device Signing Options.

As noted in the App Distribution Guide (which is available through the iOS Developer Library at http://developer.apple.com/library/ios/navigation/), a provisioning profile associates development certificates, devices, and an application ID. The iOS Provisioning Portal enables you to create these entities as well as the provisioning profile.

Tip:
After you download the provisioning profile, double-click this file to add it to your Library/MobileDevice/Provisioning Profile directory.



Figure 26-29 The iOS Provisioning Portal
[image: This image is described in the surrounding text]




26.4.9.1 Creating iOS Development Certificates

Download and install an iOS Development Certificate so that you can sign the applications for deployment. Use the Certificates page in the iOS Provisioning Portal to log the request for a certificate.

A certificate is an electronic document that combines information about a developer's identity with a public key and private key. After you download a certificate, you essentially install your identity into the development computer, as the iOS Development Certificate identifies you as an iOS developer and enables the signing of the application for deployment. In the iOS operating environment, all certificates are managed by the Keychain. 

Using the Certificates page in the iOS Provisioning Portal, you log a CSR (Certificate Signing Request). The iOS Provisioning Portal issues the iOS Development Certificate after you complete the CSR. 





26.4.9.2 Registering an Apple Device for Testing and Debugging

Add the iOS device for application deployment to the Current Available Devices list on the Devices page of the iOS Provisioning Portal so that you can deploy applications to the device.

After you install a certificate on your development computer, review the Current Available Devices tab (located in the Devices page of the  iOS Provisioning Portal) to identify the Apple devices used by you (or your company) for testing or debugging. The application cannot deploy unless the device is included in this list, which identifies each device by its serial number-like Unique Device Identifier (UDID). 





26.4.9.3 Registering an Application ID

An application ID does not share files or the Keychain with any other application, and uniquely identifies an application on a device.

An application ID is a unique identifier for an application on a device. An application ID is comprised of the administrator-created reverse domain name called a Bundle Identifier in the format described in Setting Display Properties for a MAF Application prefixed by a ten-character alpha-numeric string called a bundle seed, which is generated by Apple. Figure 26-30 illustrates an application ID that is unique, one that does not share files or the Keychain with any other applications. 

Figure 26-30 An Explicit Application ID
[image: This image is described in the surrounding text]


Using a wildcard character (*) for the application name, such as 8E549T7128.com.oracle.*, enables a suite of applications to share an application ID. For example, if the administrator names com.oracle.MAF.* on the iOS Provisioning Portal, it enables you to specify different applications (com.oracle.MAF.application1 and com.oracle.MAF.application2). 

Note:
For applications that receive push notifications, the application ID must be a full, unique ID, not a wildcard character; applications identified using wildcards cannot receive push notifications. See Provisioning and Development in Local and Push Notification Programming Guide, available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/)



When applications share the same prefix, such as 8E549T7128, they can share files or Keychains. 

Note:
The Bundle Id must match the application ID set in the Options page of the deployment configuration.









26.4.10 How to Distribute an iOS Application to the App Store

If predeployment requirements are met, the.ipa file of an application can be submitted to iTunes Connect, and then published to the App Store.

After you test and debug an application on an iOS device, you can distribute the application to a wider audience through the App Store or an internal download site. To publish an application to the App Store, you must submit the .ipa file to iTunes Connect, which enables you to add .ipa files to iTunes, as well as update applications and create test users.




Before you begin



Before you distribute the application, you must perform the following tasks:

	In the iOS Platform preference page, shown in Figure 26-26, enter the location of the Automatically Add to iTunes directory. 

Tip:
Run iTunes at least once before entering this location. See also How to Deploy an Application to an iOS-Powered Device.




	Test the application on an actual iOS device. See How to Deploy an Application to an iOS-Powered Device.


	Obtain a distribution certificate through the iOS Provisioning Portal.

Note:
Only the Team Agent can create a distribution certificate.




	Obtain an iTunes Connect account for distributing the .ipa file to iTunes. See Prepare App Submission in the App Store Resource Center in the  iOS Development Center. Specifically, review the App Store Review Guidelines to ensure acceptance by the App Review Team.


	You may want to review both the and iTunes Connect Developer Guide. These guides are both available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/). 


	In the iOS Options page of the deployment configuration, select Release as the build mode and then click OK.




To distribute an iOS application to the App Store:




	Select Run > Run Configurations, and then select an iOS deployment configuration.
	Select Deploy to Distribution Package.
	Review the Summary page, which displays the following values. Click Finish.	Deployed Bundle Id—The unique name that includes a Java language-like package name (com.<organization name>.<application name>) prefixed with the Bundle Seed that is generated from the iOS Provisioning Portal. 


	File—The file name of the final image deployed to an iOS target.


	Certificate—The author of the application. If this value has not been configured in the iOS Platform preference page of the deployment configuration, then the Summary page displays <Not Specified>.


	Provisioning Profile—The name of the provisioning profile that associates one or more development certificates and devices with an application ID. If this value is not configured in the iOS Platform preference page, then the Summary page displays <Not Specified>.




Note:
The Certificate and Provisioning Profile values cannot be noted as <Not Specified>; you must specify these values in the Options page to enable the .ipa file to be accepted by iTunes. 





	Log in to iTunes Connect.
	Submit the .ipa file to iTunes Connect for consideration using the Manage Your Applications module and the Application Loader described in Adding New Apps and Using Application Loader in iTunes Connect Developer Guide.
	After the application has been approved, see Creating Test Users in iTunes Connect Developer Guide for information on using the Manage Users module. For testing multi-language applications, create a test user account for the regions for which the application is localized.
	See Editing and Updating App Information in iTunes Connect Developer Guide for information on updating the binary using the Managing Your Application module.








26.5 Deploying a MAF Application to the Universal Windows Platform

MAF applications can either be deployed in the release or the debug mode to the local development computer or to an installation package.

MAF applications can be deployed to the local machine where you develop the application or to an installation package that you use to install the application on a supported UWP device.

MAF provides two build modes for an application that you deploy to the UWP. Use debug mode to test and debug your application as you go through the development cycle. Use release mode to deploy an application that is release ready.

Figure 26-31 Deployment Configuration Dialog for UWP Applications
[image: This image is described in the surrounding text]




26.5.1 How to Create a Deployment Configuration for Universal Windows Platform

Define the UWP application build configuration, and specify the locations for application images. Complete the setup and configuration tasks, and then use the procedures to set the MAF preferences for the UWP platform SDKs and to create the deployment configuration.

For UWP, use the Debug Configuration dialog to define the UWP application build configuration as well as the locations for the splash screen images and application icons.

Release ready applications cannot be published to the Windows Store. Select another mechanism to distribute your application. MAF provides a PowerShell script in the installation package that, when executed, installs the application on the UWP device.

Perform the following setup and configuration tasks before you attempt to deploy an application to the UWP:

	Verify that your development machine meets the requirements to deploy a MAF application to the UWP. Among these requirements are that your machine be a UWP device. That is, it runs the Windows 10 operating system. You must enable Developer mode on this machine.

See the What You Need to Develop an Application for the Universal Windows Platform section in Installing Oracle Enterprise Pack.


	Install the Visual Studio software from Microsoft. This software contains the Windows SDK that enables deployment to the UWP.

See the Setting Up Development Tools for the Universal Windows Platform section in Installing Installing Oracle Enterprise Pack.


	Create a certificate (a personal information exchange file) to digitally sign the application you want to deploy.

See How to Create a PFX File for MAF Applications in Installing Oracle Enterprise Pack.


	Enter the following values in the Windows page of the Preferences dialog shown in Figure 26-32:

	The location of the Windows SDK that is installed with the Visual Studio software from Microsoft.


	(On the Windows Certificate page) The location and password (if required) for the certificate that you use to sign the application. Do this in both the Debug and Release tabs if you intend to deploy your MAF application in both modes.




You access the Preferences dialog from the Window menu (Eclipse menu on MacOS), as shown in Figure 26-32.




Before you deploy your application, note the following issues that can prevent deployment:




	Microsoft Windows imposes a maximum length for the path to directories and files. MAF application deployment fails if the path for a MAF application exceeds the maximum path length. To work around this issue, place the MAF application in a location where the directory path length is less than the maximum length mandated by Windows. For information about the maximum path length limitation, see Microsoft documentation.


	Ensure no other process uses the data folder of the MAF application before you deploy the MAF application using the Deploy application to local machine option. The application data folder is typically located at C:\Users\[userName]\AppData\Local\Packages\[appBundleId]_[id]. An example of a scenario where another process uses this folder is if you have a file in the folder open with an application, such as Notepad. If you cannot determine what application process is using the directory/file(s), reboot your machine to resolve the issue.


	When an application, which uses the Contacts plugin, is deployed to the UWP,  ensure that the Contacts plugin is listed first in the list of plugins in the maf-plugins.xml file.




For information about how to debug an application that you deploy in debug mode, see How to Debug Java Code on the Universal Windows Platform.

To set the MAF preferences for the UWP platform SDKs:

	Open the Preferences dialog from the Window menu (Eclipse menu on MacOS).


	Navigate to Oracle > Mobile Application Framework > Windows to open the Windows preferences page, as show in Figure 26-32.

Figure 26-32 Setting UWP Preferences
[image: This image is described in the surrounding text]



	Click Add to open the Select SDK dialog, and navigate to the location of the UWP SDK. Click OK.




To create the configuration:




	Select Run > Run Configurations to open the Configurations dialog.
	In the Configurations dialog, shown in Figure 26-31, enter a name for the configuration.
	Select the Assembly Project from the list of those available.
	If you want to change the application ID, enter a new one in Deployed Bundle Id.
	Select the target, which is combination of the platform version and the MAF runtime version.
	Build Package Only	Leave unselected if you want to deploy to the local machine.


	Select if you want to build a package to deploy to other machines or tablets.












26.5.2 Defining the Windows Platform Signing Options

Deployment to the Windows platforms requires the signing of the application. Use the procedure to specify the location of the .pfx file that is needed to sign the application.

An application must be signed before it can be deployed to a Windows device and you do this by providing the location of a Windows Personal Information Exchange (.pfx) file.

See How to Create a PFX File for MAF Applications in Installing Oracle Enterprise Pack.

To specify the location of the .pfx file:




	Open the Preferences dialog from the Window menu (Eclipse menu on MacOS) and navigate to Oracle > Mobile Application Framework > Windows > Windows Certificate.
	Enter the certificate location and, if necessary, a password.






26.5.3 How to Deploy a MAF Application to the Universal Windows Platform

Deploy a MAF application to UWP in the Run or Debug mode using a MAF for Windows deployment configuration.

Deploy the application using a MAF for Windows deployment configuration that deploys the application to the UWP.

To deploy a MAF application to the UWP:




	(On the Windows Certificate page) The location and password (if required) for the certificate that you use to sign the application. Do this in both the Debug and Release tabs if you intend to deploy your MAF application in both modes.
	Check that the target is the one you want to use, and click either Run or Debug.
	Review the deployment log in the console.






26.5.4 What Happens When You Deploy a MAF Application to the Universal Windows Platform

An application that has been deployed appears in the installed applications list on the Apps & features page on the Windows 10 computer.  You can uninstall an application from the list.

MAF deploys the application to the machine that you are using and installs the application there. In the foreground of Figure 26-33 is an instance of the WorkBetter sample application that has been deployed to a local machine in release mode. In the background of Figure 26-33, you can view the WorkBetter sample application listed among the installed applications on the Apps & features page of the Windows 10 computer.

A red icon appears in the upper-left of a MAF application screen that you deploy in debug mode to indicate that the application is in debug mode. As with the application deployed in release mode, you can view and uninstall this application in the Apps & features page of the Windows 10 computer.

Figure 26-33 MAF Application Deployed in Release Mode on Windows Local Machine
[image: The surrounding text describes the image]






26.5.5 How to Deploy an Application Locally as a Package

An application can be deployed to the local computer, and it can also be locally deployed as a package. Use the procedure to deploy the application as a package.

The default deployment launch configuration setting will always deploy application to the local machine. But there is also a way to deploy to other UWP compatible machines and tablets. For this you must change launch configuration to build a package, as described in What Happens When You Deploy Locally as a Package.

To deploy as a package:




	Select either Run, then Run Configurations or Run, then Debug Configurations. Under the MAF Applications node, select a UWP deployment configuration.
	Select Build Package Only and enter a location for the generated package.






26.5.6 What Happens When You Deploy Locally as a Package

The application package is ready for distribution to users who can install the application using a PowerShell script.

The package is generated to the location in the deployment configuration. The directory contains another directory (MafTemplate_*_Test). Distribute the contents of this latter directory to the users with supported UWP devices who want to install your MAF application. The directory includes a PowerShell script (Add-AppDevPackage.ps1) that end users execute to install the application. In addition to the script, the directory contains the application package, dependent packages, and the certificate that signed the application. The following example lists the contents:

Add-AppDevPackage.ps1
Add-AppDevPackage.resources
Dependencies
MafTemplate_1.0.0.0_x64.appx
MafTemplate_1.0.0.0_x64.appxsym
MafTemplate_1.0.0.0_x64.cer


The name of the MafTemplate_*_Test directory and files depends on the Version number and Build mode that you specify in the deployment configuration.

For example, if you specify 2 as the Version number and select the Debug build mode, the directory name is MafTemplate_2.0.0.0_x64_Debug_Test. A version number of 3 and the Release build mode produces a MafTemplate_3.0.0.0_x64_Test directory.







26.6 Deploying Feature Archive Files (FARs)

Application features are bundled into an archive known as a Feature Archive for re-use by MAF view controller projects. 

To enable re-use by MAF view controller projects, application features— typically, those implemented as MAF AMX or Local HTML— are bundled into an archive known as a Feature Archive (FAR). A FAR is a JAR file that contains the application feature artifacts that can be consumed by mobile applications. A FAR may contain Java classes, though these classes must be compiled. The example below illustrates the contents of a FAR, which includes a single maf-feature.xml file and a connections.xml file.

connections.xml (or some form of connection metadata)
 
  META-INF
     jar-connections.xml
     jar-adf-config.xml
     adfm.xml
     maf-feature.xml
     MANIFEST.MF
     task-flow-registry.xml
 
  oracle
    application1
      mobile
        DataControls.dcx
         DataBindings.cpx
         pageDefs
           view1PageDefs
 
  model
     Class1.class
 
  public_html
     adfc-mobile-config.xml
       index.html
       navbar-icon.html
       springboard-icon.html
     view1.amx
     task-flow-definition.xml 


Working with Feature Archive files involves the following tasks:

	Creating a Feature Archive file—You create a Feature Archive by exporting the view project as a FAR.


	Using the Feature Archive file when creating a mobile application—This includes registering a FAR with the application, and then registering the features in the FAR with the application.


	Deploying a mobile application that includes features from FARs—This includes unpacking the FAR to a uniquely named folder within the deployment template.

Note:
MAF generates FARs during the deployment process. You only need to deploy a view project if you use the FAR in another application. 








26.6.1 How to Create a Mobile Feature Archive File

Create the connections required for application reuse. Use the procedure to package mobile features as a Feature Archive File.

Use the OEPE Export wizard to create the .far file.




Before you begin



Create the appropriate connections for the application. Because FARs may be used in different MAF applications with different connection requirements, select a connection name that represents the connection source or the actual standardized connection name.

How to package mobile features as a Feature Archive File:




	Click File then select Export.
	In the Export wizard, expand Oracle, then Mobile Application Framework, and select Mobile Feature Archive (FAR), as shown in Figure 26-34.Figure 26-34 Creating a Mobile Feature Archive File
[image: This image is described in the surrounding text]




	Click Next, and choose the view project containing the features you want to archive, and enter a name for the archive file, as shown in Figure 26-35.Note:
Name the profile appropriately. Otherwise, you may encounter problems if you upload more than one application feature with the same archive name.



Figure 26-35 Entering a Name and Path for the Mobile Feature Archive File
[image: This image is described in the surrounding text]




	Click Finish. The Summary page, shown in Figure 26-36, displays the full path of where the Feature Archive file's JAR path is deployed.






26.6.2 How to Deploy the Feature Archive

MAF provides the Deploy to feature archive JAR file option so that you can deploy a FAR as a JAR file. Use the procedure to deploy the Feature Archive deployment profile.

The Deployment Actions dialog enables you to deploy the FAR as a JAR file. This dialog includes only one deployment option, Deploy to feature archive JAR file.

How to deploy the Feature Archive deployment profile:




	Right-click the view project and then select the Feature Archive deployment profile.
	Click Finish. The Summary page, shown in Figure 26-36, displays the full path of where the JAR path of the Feature Archive file is deployed.Figure 26-36 File Export Summary Page
[image: This image is described in the surrounding text]










26.6.3 What Happens When You Create a Feature Archive File

FARs that are registered in the maf-application.xml file of an application are available for reuse.

To use a FAR from an external application, you need to register the FAR in the maf-application.xml file of the application. Figure 26-37 shows Feature Archives that can be made available to a mobile application through a file system connection.

Figure 26-37 Deployed Feature Archive JARs in the MAF Application Editor
[image: This image is described in the surrounding text]








26.7 Creating a Mobile Application Archive File

An application, if packaged as a Mobile Application Archive file, can be used to create a new application.

The MAF Application Archive (.maa) file format enables you to provide third-parties with an unsigned mobile application. By deriving a mobile application from an imported .maa file, you enable various customizations, which include:

	Giving an application a unique application ID (to enable push notifications, for example).


	Signing an application with a company-specific credential or certificate.


	Replacing the resources with customized splash screens and application icons.




You can create a new mobile application from a n existing mobile application by first packaging the original mobile application as a Mobile Application Archive (.maa) file and then by deriving a new mobile application from this file. A .maa file can be used by third parties, as described in Creating Unsigned Deployment Packages.

A .maa file preserves the structure of the mobile application. Table 26-4 describes the contents of this file. 


Table 26-4 Contents of a Mobile Application Archive File

	Directory	Description
	adf

	Contains the META-INF directory, which contains the metadata files, including:

	The adf-config.xml file


	The maf-application.xml file


	The maf-config.xml file


	Other applicable application-level files, such as the connections.xmlfile





	Projects

	Contains a JAR file for each project in the workspace. For example, a ViewController.jar file and a ApplicationController.jar file are located in this directory when you deploy a default mobile application to an .maa file. The Projects directory of the .maa file does not include the .java files from the original project. Instead, the .java files are compiled and the resulting .class files are placed in a separate JAR file that is contained in the project JAR file (such as ApplicationController.JAR/classlib/mobileApplicationArchive.jar).

The .maa file created in OEPE can be imported only in OEPE. It cannot be imported into OEPE.


	ExternalLibs

	Contains the application-level libraries (including FARs) that are external to the original mobile application. 


	META-INF

	Includes the maf.properties and logging.properties files.


	resources

	Includes the following directories:

	android—Contains Android-specific image files for application icons and splash screens.


	ios—Contains iOS-specific image files for application icons and splash screens.


	security—Includes the cacerts file (the keystore file).











In addition to the artifacts listed in Table 26-4, the .maa file includes any folder containing FARs or JAR files that are internal to the original mobile application. See also What Happens When You Import a MAF Application Archive File.

Note:
Importing an .maa file into an existing application overwrites the workspace and project container files (the.jws and .jpr files, respectively). As a result, all prior changes to MAF AMX pages and configuration files, such as maf-application.xml, maf-config.xml, connections.xml, and adf-config.xml, will not be retained.





26.7.1 How to Create a Mobile Application Archive File

Package an application in the MAF Application Archive file format to provide it as an unsigned application to third-parties. Use the procedure to package a mobile application as a MAF Application Archive file.

The MAF Application Archive (.maa) file format enables you to provide third-parties with an unsigned mobile application. By deriving a mobile application from an imported .maa file, you enable various customizations, which include:




	Giving an application a unique application ID (to enable push notifications, for example).


	Signing an application with a company-specific credential or certificate.


	Replacing the resources with customized splash screens and application icons.




You can create a new mobile application from a n existing mobile application by first packaging the original mobile application as a Mobile Application Archive (.maa) file and then by deriving a new mobile application from this file. A .maa file can be used by third parties, as described in Creating Unsigned Deployment Packages.

A .maa file preserves the structure of the mobile application. Table 26-4 describes the contents of this file.


Table 26-5 Contents of a Mobile Application Archive File

	Directory	Description
	adf

	Contains the META-INF directory, which contains the metadata files, including:

	The adf-config.xml file


	The maf-application.xml file


	The maf-config.xml file


	Other applicable application-level files, such as the connections.xml file





	Projects

	Contains a JAR file for each project in the workspace. For example, a ViewController.jar file and a ApplicationController.jar file are located in this directory when you deploy a default mobile application to a .maa file. The Projects directory of the .maa file does not include the .java files from the original project. Instead, the .java files are compiled and the resulting .class files are placed in a separate JAR file that is contained in the project JAR file (such as ApplicationController.JAR/classlib/mobileApplicationArchive.jar).

The .maa file created in OEPE can be imported only in OEPE. It cannot be imported into JDeveloper.


	ExternalLibs

	Contains the application-level libraries (including FARs) that are external to the original mobile application.


	META-INF

	Includes the maf.properties and logging.properties files.


	resources

	Includes the following directories:

	android—Contains Android-specific image files for application icons and splash screens.


	ios—Contains iOS-specific image files for application icons and splash screens.


	windows—Contains iOS-specific image files for application icons and splash screens.


	security—Includes the cacerts file (the keystore file).











In addition to the artifacts listed in Table 26-4, the .maa file includes any folder containing FARs or JAR files that are internal to the original mobile application. See also What Happens When You Import a MAF Application Archive File.

To package a mobile application as a MAF Application Archive file:




	Click File then select Export.
	In the Export wizard, expand Oracle, then Mobile Application Framework, and select Mobile Application Archive (MAA), as shown in Figure 26-38.Figure 26-38 Creating a Mobile Application Archive File
[image: This image is described in the surrounding text]




	Click Next, and select the name of the application you want to archive and enter a name for the Mobile Application Archive, as shown in Figure 26-39.Figure 26-39 Entering a Name and Path for the Mobile Application Archive File
[image: This image is described in the surrounding text]




	Click Finish








26.8 Creating Unsigned Deployment Packages

You can create an unsigned mobile application from a MAF Application Archive file.

The MAF Application Archive (.maa) file format enables you to provide third-parties with an unsigned mobile application. By deriving a mobile application from an imported .maa file, you enable various customizations, which include:

	Giving an application a unique application ID (to enable push notifications, for example).


	Signing an application with a company-specific credential or certificate.


	Replacing the resources with customized splash screens and application icons.




Note:
You cannot import an .maa file into a workspace that already contains one or more of the same projects. Instead, you must import the .maa file into a different workspace.





26.8.1 How to Create an Unsigned Application

You can create an unsigned application from an imported Mobile Application Archive file. Use the procedure to create an unsigned application.

You create an unsigned application by importing an .maa file into a new mobile application.

To create an unsigned application:




	Select File then select Import.
	In the Import wizard, expand Oracle and select Mobile Application Archive (MAA). Click Next.
	In the Import Mobile Application Archive (MAA) page, click Browse and navigate to the MAA file. Click Next.
	In the Configure Deployment Targets page, select the targets you will want to deploy to, and click Finish.






26.8.2 What Happens When You Import a MAF Application Archive File

When you import a .maa file, MAF creates projects for the assembly, the application, and the view projects, and unpacks files from the imported file.

MAF performs the following after you import an .maa file:

	Creates a project for each of the assembly project, the application project and the view projects.


	Unpacks files from the .maa file.










26.9 Deploying with Oracle Mobile Security Suite

For enterprise-level security, MAF applications, when deployed, may be containerized for data leakage prevention and encryption using Oracle Mobile Security Suite. Use the procedure to containerize an application using Oracle Mobile Security Suite.

Oracle Mobile Security Suite (OMSS) provides enterprise-level security for mobile applications. It offers data leakage prevention and encryption of application data and database content through containerization at deployment time. For more information about containerizing your MAF application with OMSS, see Containerizing a MAF Application for Enterprise Distribution.

You can containerize MAF applications that you deploy to the iOS and Android platforms with OMSS. MAF applications that you deploy to the Universal Windows Platform cannot be containerized with OMSS.

Before you begin

You must have the OMSS containerization tool installed. This tool is a command-line utility with the file name c14n. You can download OMSS and read instructions on installation on the Oracle Technology Network:

http://www.oracle.com/technetwork/middleware/id-mgmt/overview/default-2099033.html

Note:
For iOS, you must also have selected the name of the provisioning profile in the iOS Platform preferences page as described in Setting the Device Signing Options.

Containerization is not supported for Android or Windows.

OEPE will not allow you to deploy a mobile app containerized with OMSS to an emulator with default names.






	Select Run > Run Configurations.
	In the Target Configuration pane, select MAF Application and either create a new run configuration or select an existing run configuration.
	At the bottom of the Main tab, in the Containerization pane, select Enable Mobile Security Access Server and click Containerize Tools Location. This displays the Containerize dialog from the Preferences menu (see Figure 26-40).Figure 26-40 Specifying the location of the Containerization tool
[image: This image is described in the surrounding text]




	Click the Browse icon and browse to the location of the Oracle Mobile Security App Containerization tool on your local file system.
	Click OK to select the containerization tool.
	From the Run Configurations dialog, select Run.Note:
For iOS, containerization is supported for iTunes deployment only. Deployment to a distribution package or simulator will not create a containerized .ipa file.



A platform-specific file for Android) secured by Oracle Mobile Security Suite will be created:

	.ipa for iOS.


	.apk for Android. OMSS may create an intermediate .h header file which is compiled into the app.




After you add the containerized application to your device, it will display a lock icon, as shown in Figure 26-41.





Figure 26-41 Mobile Application Displaying the Lock Icon for Containerization
[image: This image is described in the surrounding text]







26.9.1 What Happens When You Containerize Your App with OMSS

A MAF application that is containerized with Oracle Mobile Security Suite can be uploaded to the OMSS Mobile App Catalog. Policies can be applied to the application to manage its functionality.

When you deploy a MAF application containerized with Oracle Mobile Security Suite (OMSS), you can then upload it to the OMSS Mobile App Catalog, which displays a list of currently available apps. Before publishing the application to users, the OMSS administrator applies various policies to the app to manage its functionality. By applying specific policies on the OMSS server side, the OMSS administrator can manage the security and sharing requirements for applications containerized with the Oracle Mobile Security App Containerization Tool. Data in transit and data stored locally inside containerized apps on the mobile device is encrypted. Encrypted data storage includes application data, including files, databases, application cache, and user preferences.

After applying OMSS data leakage protection and encryption, you can then make the app available to users from a download site.

Note:
iOS MAF apps that are containerized with OMSS can only be distributed to users through an internal download site or enterprise app store. Containerized iOS MAF apps cannot be uploaded to the Apple App store. This restriction is not applicable to Android MAF apps that are containerized with OMSS. These apps can be distributed through an internal download site, enterprise app store, or Google Play.



For details about how system administrators use the OMSS Mobile App Catalog to manage the MAF application provisioned to devices and workspaces, see Managing Devices and Workspaces in Administering Oracle Mobile Security Suite.

The following OMSS data leakage protection policies restrict how and if users can share data within an app: 

	Email allowed can restrict the ability to send email from an app.


	Instant Message allowed can restrict the ability to send Instant Message from an app.


	Video chat allowed restricts the ability to share information via services such as FaceTime.


	Social Share allowed restricts the ability to share information via services such as Facebook or Twitter.


	Print allowed restricts the ability of the user to print.


	Restrict file sharing restricts the ability of the user to share files outside the secure enterprise workspace.


	Restrict copy/paste allows copy/paste inside the secure container, containerized apps or between containerized apps, but not to apps outside the secure enterprise workspace.


	Redirects to container allowed prevents any app outside the Mobile Security Container workspace from redirecting a URL into the container.


	Save to media gallery allowed prevents images, videos and audio files from being saved to media gallery and photo stores.


	Save to local contacts allowed prevents contacts inside secure enterprise workspace apps from being saved down to native device contacts app.


	Redirects from container allowed prevents any vApp from the Mobile Security Container workspace or containerized app from redirecting a URL outside the Mobile Security Container workspace or containerized app. 












31 Integrating MAF Applications with EMM Solutions

This chapter introduces the AppConfig Community that provides tools and best practices to manage mobile applications, the MAF approach to enterprise mobile applications, and the management of MAF applications with EMM solutions from AirWatch, MobileIron, and Blackberry.

This chapter includes the following sections:

	Introduction to the AppConfig Community


	About the MAF Approach to Enterprise Mobile Applications


	Access Control for MAF Applications with EMM Solutions


	How to Manage MAF Application Configurations with EMM Solutions


	Managing MAF Applications with the AirWatch EMM Solution


	Managing MAF Applications with the MobileIron EMM Solution


	Managing MAF Applications with the Blackberry EMM Solution


	Configuring Properties in MAF Applications for Use by EMM Solutions









31.1 Introduction to the AppConfig Community

The AppConfig Community provides tools and best practices to secure, configure, deploy, and manage mobile enterprise applications.

The AppConfig Community was formed, and is maintained, by Enterprise Mobile Management (EMM) organizations: VMware AirWatch, MobileIron, IBM MaaS360, and JAMF Software. The community works to streamline the development and deployment of mobile enterprise applications.

The tools and best practices of the community are defined by the following:

	Use of native frameworks that are made available through operating systems (OS)


	Absence of EMM - specific integrations




The AppConfig approach to developing enterprise mobile application provides a standard approach to application configuration and management because it builds upon the application security and configuration frameworks within the native OS functionality of the iOS and Android platforms. The AppConfig approach has been defined by The App Configuration for Enterprise (ACE). See About the MAF Approach to Enterprise Mobile Applications.

MAF applications support ACE capabilities such as app tunnelling, application configuration, and implementations of security polices and access control. MAF supports application integration with third-party EMM solutions from AirWatch, MobileIron, and BlackBerry. For information about MAF integrations with EMM solutions, see Managing MAF Applications with the AirWatch EMM Solution,Managing MAF Applications with the MobileIron EMM Solution , and Managing MAF Applications with the Blackberry EMM Solution.

More information about the AppConfig Community is available at: http://appconfig.org/.








31.2 About the MAF Approach to Enterprise Mobile Applications

MAF adopts the AppConfig approach to enterprise mobile applications, and supports capabilities that have been defined by ACE.

MAF adopts the AppConfig approach to enterprise mobile applications as it neither requires proprietary Software Development Kit (SDK) nor application wrapping tools. The MAF integration with AirWatch, MobileIron, and Blackberry helps developers build EMM vendor neutral applications without containers and dual workspaces.

MAF supports application integration with third-party EMM solutions. The integration focuses on using the capabilities of the mobile operating systems to configure and secure MAF applications.  MAF aims at providing the capabilities that have been defined by ACE. ACE is an initiative that defines standards for enterprise application management. ACE provides an application development framework that defines common standards for mobile application management so that an application could be managed by any vendor. More information about ACE is available at: http://www.appconfigforenterprise.org/.

MAF applications support the following ACE capabilities:

	App tunnel: An application may need to access services behind a firewall. Device level IPsec VPNs come with concerns pertaining to connectivity and security.  To address these concerns, mobile operating systems provide a Per-App-VPN capability so that individual applications can tunnel their way into networks. An application tunnel is a Secure Sockets Layer (SSL) connection from an application through a gateway to backend resources. As the tunnel is provided on a Per-App basis, no rogue application can worm its way into the network.


	Application configuration: Users enter URL, port, email address, port numbers, tenant ids, skin configurations and other configurations when they set up applications. An EMM server can automatically and remotely set these configurations using the native APIs recommended by the AppConfig Community. Administrators use web consoles to enter configurations which are then pushed to applications. Developers define a set of configuration keys within their applications. EMM administrators set the same keys and values in the management console of the EMM provider, and they will be pushed to the application. See Configuring Properties in MAF Applications for Use by EMM Solutions.


	Single Sign-On: Users may need to sign-on to multiple systems, each of which may involve different user names and authentication techniques. A single sign-on (SSO) solution lets users authenticate themselves just once to access information on any of several systems. With SSO, the user is authenticated once and the authenticated identity is securely carried across the network to access resources.  The application developer implements the Security Assertion Markup Language (SAML) standard to federate authentication to an Identity Provider (IDP). This SAML IDP is configured to use either Kerberos authentication or certificate authentication. The EMM solution will distribute the appropriate Kerberos credentials and, or certificates based on the standard built in operating system API calls available to the EMM providers.


	Security policies and access control: Access control ensures that applications run only on approved devices. The capability enforces security policies at the application level. An organization requires security and data loss protection within enterprise applications to prevent sensitive data from moving outside company control.

	Encryption:  EMM vendors provide data protection for enterprise applications by enforcing a passcode policy on the device. Administrators can enable device level encryption by setting a passcode policy on the device.


	Managed Open In: This is a mobile application management feature that restricts the flow of corporate data on iOS devices to only those applications that are under IT control.




Enterprises may also want to disable application capabilities for security reasons. 

Common implementations of custom security polices include:

	Disable copy and paste – the ability to disable the copy and paste capability from within the application


	Default email settings – the ability to specify the default email application to be used to send email messages within the application


	Disable use of camera - the ability to disable the use of camera


	Disable capture of screenshots - the ability to disable the capture of screenshots














31.3 Access Control for MAF Applications with EMM Solutions

MAF uses the SSO certificate, application tunnel, and application configuration methods to enforce access control on MAF devices that are managed by AirWatch, MobileIron, and Blackberry EMM solutions.

Access control prevents users from logging into applications which are downloaded directly from iTunes and Google Play stores.

Access control may be enforced in three ways:

	Using SSO certificate: SSO authentication can use certificates. Access is controlled by provisioning a certificate for single sign on, which will only be made available to compliant applications on managed devices. A user who tries to download an application from the iTunes store or the Google Play store as a personal application on an unmanaged device will be unable to authenticate and log into the application.


	Using Application Tunnel: Access control can be enforced using the Application Tunnel capability. An enterprise can configure the authentication page of an application so that it only accepts connections from  users who come through the secure Application Tunnel, based on IP address. The Application Tunnel capability is only available for compliant applications on managed devices. A user who tries to download the applications from the iTunes store or the Google Play store as a personal application on an unmanaged device will not be able to authenticate and log into the application.


	Using application configuration: Leverage application configurations defined within MAF applications to allow or deny access to an application. The application will use the value it received in the configuration key, and grant access to the application if it is set to true.











31.4 How to Manage MAF Application Configurations with EMM Solutions

MAF applications integrate with EMM solutions to set application-level configurations remotely on the EMM server.

Integration with EMM solutions such as AirWatch, MobileIron, and Blackberry provides MAF applications the capability to set application-level configurations remotely on the EMM server, which can then be accessed by the MAF applications.

 Application configurations can simplify the setup process for users. The AirWatch, MobileIron, or Blackberry server sends a set of configuration keys which are then defined by developers. An organization administrator sets the keys and values in the EMM administrative web console from where they will be sent to MAF applications.

MAF applications implement backend service configurations such as URL, port, use SSL, group or tenant code, and user configurations such as user name, email, and domain.

Custom security policies can be enforced using application configurations. These custom security policies are commonly implemented:

	Disable Public Cloud Sync: the ability to disable the syncing of application data with public clouds such as Dropbox


	Disable Copy and Paste: the ability to disable the copy and paste capability from within the application











31.5 Managing MAF Applications with the AirWatch EMM Solution

 Integration with the AirWatch EMM solution helps MAF applications implement data leak protection by means of security policies.

AirWatch provides an EMM solution to secure and manage applications. AirWatch has three development approaches to provide core application feature sets: the SDK,  app wrapping, and the approach that follows the AppConfig Community. When integrated with AirWatch, MAF follows the AppConfig approach. MAF does not support SDK and App Wrapping from AirWatch. MAF only supports the AirWatch ability to leverage native standards to manage applications.

MAF applications can be managed by means of the AirWatch Administrative Console. The console allows the EMM administrators to create iOS configuration profiles, and Android for Work configuration profiles, and apply them to various managed devices which are enrolled into the AirWatch Administrative Console. When users enroll their devices into AirWatch Agent App, all the configuration profiles which are assigned to their device get downloaded, and get applied.  The configuration profile contain the restrictions which allow EMM administrators to enable or disable a specific functionality such as camera or Managed Open In within the application. The configuration profiles also contain Per App level configuration information which allow secure tunneling between MAF applications and various backend services, which are hosted behind the firewall, and are used by MAF applications .

 Information about the AirWatch EMM platform is available at: https://www.vmware.com/products/enterprise-mobility-management.html.

Core Application Feature Sets
MAF uses the EMM from AirWatch technologies to secure its applications. MAF uses the ACE to integrate MAF applications with AirWatch. Devices may be enrolled in AirWatch, applications may be installed from the AirWatch App Catalog, or internal or public applications may be uploaded to the AirWatch Administrative Console. Integration with AirWatch helps MAF implement data leak protection through the following security policies.

	Encryption: MAF applications on the iOS platform, Android 5.0, and higher platform versions provide the ability to enable encryption. When encryption is enabled, MAF uses the native OS encryption to encrypt the content of the entire device, including applications.


	Managed Open-In: The ability to open the documents stored in managed applications in other unmanaged applications like Dropbox or Box is available on the iOS platform, Android 5.0, and higher platform versions. On the iOS platform, when this restriction is enabled, it is applicable to all the applications on the device. When you set this restriction, you turn off the ability to share documents through email. In MAF, the Email Device Service is turned off. When you enable the Open In restriction on the Android platform, the restriction is applicable to each application and not to the whole device.


	Camera: The capability to enable or disable the camera on the device is available on the iOS platform, Android 5.0, and higher platform versions. On the iOS platform, the camera restriction, when enabled, is applicable to all the applications on the device. This restriction is not applied to each application. On the Android platform, the camera restriction is applied to each application and not to the device.


	Email: An iOS profile has no restriction which directly controls the email access at the device or application level. Setting the Open In restriction turns off the ability to share documents by means of email. In MAF, the Open In restriction turns off the Email Device Service.


	App Tunnelling with AirWatch Tunnel: MAF applications on the iOS platform, Android 5, and higher platform versions are provided the Per App VPN mode capability, an OS-level capability available for individual applications on a mobile device.  AirWatch Tunnel is a server component that is installed and configured with the AirWatch Administrative Console. AirWatch Tunnel uses native operating system APIs to secure data-in-transit between MAF applications and the secure enterprise network. The secure tunnel isolates the application when it communicates with the network.


	Secure browser integration: Users who want to access web content from MAF applications are redirected from the application to the AirWatch Secure Browser. Tapping on a GoLink within a MAF application  launches the AirWatch Secure Browser client. The EMM administrator sets policies  in the AirWatch console. When the secure browser client is launched, the policies are applied to the application, and depending on compliance with the set policies, content is either blocked or displayed.


	Secure email integration: Users who want to compose new email or perform tasks such as attach a document are redirected from the MAF application to the AirWatch Secure Browser. AirWatch provides URL schemes to launch the secure email client. Tapping on a GoLink within a MAF application launches the AirWatch Secure Email client. The EMM administrator sets policies in the AirWatch console. When the secure email client is launched, the policies  are applied to the application, and compliance with the policies decides whether the user is allowed to attach files or blocked from doing so.




You can download the VMware AirWatch Mobile Device Management Guide at: http://mobile34.ca/wp-content/uploads/2016/02/Mobile-Device-Management-Guide-v8_3.pdf.

AirWatch documentation is available at: https://resources.air-watch.com/category/Documentation.








31.6 Managing MAF Applications with the MobileIron EMM Solution

Integration with the EMM solution from MobileIron helps MAF use the layered security approach of MobileIron to implement data loss prevention on mobile devices.

MAF integrates with the EMM from MobileIron technologies to secure applications. MobileIron provides a wrapping solution, an SDK, and also supports the ACE standard. MAF does not support the wrapping tool or SDK from MobileIron. MAF uses ACE to secure its applications. With ACE, developers can develop applications that work across EMM solutions.

MAF applications can be managed by means of the MobileIron Core administration console. The Core administration console allows IT administrators to create iOS configuration profiles and Android for Work configuration profiles and apply them to various managed devices which are enrolled into the MobileIron Core console.

When users enroll their devices into the MobileIron Agent application, all the configuration profiles, which are assigned to their device, get downloaded and applied.  The configuration profile contains the restrictions that allow IT administrators enable or disable a specific functionality such as camera or Managed Open In within the application.

The configuration profiles also contain Per App level configuration information that allows secure tunneling between MAF applications and various backend services that are hosted behind the firewall. The backend services are used by MAF applications.

MobileIron Security Model
 MobileIron uses a layered security approach to implement data loss prevention on mobile devices. The layered data loss prevention model includes basic controls, which directly address the requirements; supplemental controls, which provide additional controls; and compensating controls, which apply when no basic control is available. For example, for authentication, a device password provides the basic control while biometric authentication may supplement the basic control.

The layered security approach is implemented using the following controls.




Encryption
Encryption is available for iOS 9, Android 5.0 and higher version devices. MobileIron encryption for data-at-rest and data-in-motion has FIPS 140-2 validation and complements the embedded encryption capabilities of the operating systems.  MobileIron provides the following types of encryption:

	Encryption of all enterprise data-at-rest on the device: The EMM solution enforces device passwords to enable device level encryption that is available to all applications.


	Encryption of all enterprise data-in-motion to and from the device:  Enterprise mobile data, which includes email, applications, documents, and web pages, flows through MobileIron Sentry, the gateway that protects against attacks and interception through the use of digital certificates and transport layer encryption.


	Encryption of all enterprise data in secure applications: In addition to the iOS and Android embedded encryption, MobileIron uses containerization to provide additional security controls, including encryption.







Data Sharing
The Open In function of mobile operating systems allows applications to share data. MobileIron allows IT to control which applications use this function to access application data. Setting this restriction on the iOS platform also turns off the ability to share documents through email. In MAF, the Email Device Service is turned off.

Copy and Paste functionality: The iOS platform does not provide a native restriction to control the ability to copy and paste content between managed applications. MAF developers can impose this restriction by implementing a custom Cordova plugin, which in turn calls the native iOS APIs to clear the buffer.

Capture screenshots functionality: MobileIron can also disable the screenshot capture function across the entire device. 

Email: No restriction pertaining to email is available for the Android platform. For the iOS platform, although there is no restriction to manage the email service, by setting the Managed Open-In restriction, email within a managed application can be turned off.




Network Security
Application tunneling: MobileIron provides secure application-level tunneling for all enterprise data, including email, applications, documents, and web traffic. IT can separate the flow of enterprise data transmitted on a secure channel from non-enterprise data.

VPN: For standardized on device-wide VPN technology, MobileIron configures the VPN service to provide a secure channel for data. MobileIron provides secure access to business data through Per­App VPN.

Per-App-VPN with MobileIron Tunnel supports the following in MAF applications:

	Access to a basic authentication protected API hosted on non-Oracle cloud by tunneling the network request through MobileIron Sentry which acts as a proxy server


	Access to an unsecured API hosted in Oracle Mobile Cloud Service by tunneling the network request through MobileIron Sentry which acts as a proxy server


	Access to a basic authentication protected API hosted on an Oracle Mobile Cloud Service by tunneling the network request through MobileIron Sentry which acts as a proxy server




MobileIron Sentry is the gateway in the MobileIron platform that manages, encrypts, and secures traffic between the mobile device and back-end enterprise systems.




Secure Browser Integration
Users who want to access web content from a MAF application are redirected from the application to the MobileIron Secure Browser. Tapping on a GoLink within the MAF application launches the MobileIron Secure Browser client. MobileIron provides URL schemes to launch the secure browser client. The EMM administrator sets policies in the MobileIron console. When the secure browser client is launched, the policies are applied to the application and  depending on compliance, content is either blocked or displayed.




Secure Email Integration
Users who want to compose new email, or perform tasks such as attach a document are redirected from a MAF application to the MobileIron Secure Email client. MobileIron provides URL schemes to launch the secure email client. Tapping on an email link within a MAF application launches the MobileIron Secure Email client. The EMM administrator sets policies in the MobileIron console. When the secure email client is launched, the policies are applied to the application,  and compliance with the policies decides whether the user is allowed to attach files or blocked from doing so.

MobileIron documentation is available at: https://community.mobileiron.com/.








31.7 Managing MAF Applications with the Blackberry EMM Solution

Integration with the Blackberry enterprise mobile management solution helps MAF secure applications by means of the BlackBerry security policies.

MAF applications can be managed by means of the BlackBerry Administrative Console. The Administrative Console allows EMM administrators to create configuration profiles, such as iOS configuration profiles, and apply them to various managed devices which are enrolled into the Blackberry Administrative Console. When users enroll their devices into the BlackBerry Agent application, all the configuration profiles that are assigned to their device get downloaded and applied.  The configuration profile contain the restrictions that allow EMM administrators to enable or disable a specific functionality such as camera or Managed Open In within the application. The configuration profiles also contain Per-App level configuration information. This information allows secure tunneling between MAF applications and various backend services, which are hosted behind the firewall. The backend services are used by MAF applications.

The Blackberry EMM solution offers MAF applications the following capabilities:

	Encryption: On the iOS platform, BES provides the ability to encrypt the content stored on the device and applications using the native OS encryption. BES 12 uses a FIPS-validated cryptographic module to encrypt all the data that it stores directly, and writes indirectly to files. BES 12  supports both full device and work space encryption.  IT policy rules can also be used to force some devices to encrypt data.


	Managed Open In is a security feature released in the Apple iOS 7 mobile operating system. The feature allows IT to configure which applications employees can use to access data. Supported on iOS 9, this feature manages the ability to open documents stored in managed applications, in other unmanaged applications such as Dropbox, and Box. BES supports Open-in management as a mobile application management (MAM) measure, and uses it as part of an enterprise data loss prevention (DLP) strategy for iOS devices.


	Copy and Paste feature: The restriction that pertains to Copy and Paste implements a method of data loss prevention by restricting the copying and pasting of text and, or images. This feature manages the ability to copy and paste content between different mobile applications on iOS devices. A custom Cordova plugin could be used to enable or disable copy and paste feature between managed and unmanaged applications.


	Device features: Device features to restrict the usage of camera during application use allow administrators to restrict camera usage in an enterprise setting. Tools can also prevent screenshots from being taken. These restrictions are available for applications on iOS 9 and Android devices. Personal cloud applications such as email are not designed to convey or store enterprise data. Mobile device owners who use them for such purposes expose the enterprise to greater risk of data loss. The restriction that pertains to email determines from which application a user may send email messages.


	Per-App VPN: Virtual private network (VPN) on demand and direct application tunnels to automatically route all communication from a specific application through a secure channel back to the enterprise network is available for applications on both iOS and Android platforms with MobileIron Tunnel. A VPN provides an encrypted tunnel between a device and the enterprise network. A VPN solution consists of a VPN client on a device and a VPN concentrator. The device uses the VPN client to authenticate with the VPN concentrator, which acts as the gateway to  the enterprise network. Use Per-App VPN to specify which work applications and secured applications on devices use a VPN for the transit of data. Per-App VPN helps decrease the VPN load on an organization by enabling only discretionary traffic use the VPN. For example, the VPN may be used to access application servers or web pages behind the corporate firewall.




Documentation about Blackberry security is available at: http://help.blackberry.com/en/bes12-security/current/.








31.8 Configuring Properties in MAF Applications for Use by EMM Solutions

Configure properties in the maf-application.xml file of a MAF application. Administrators can use EMM software to configure values for the properties when the application is deployed to users.

You can configure the properties in the maf-application.xml file  application of the application using the <adfmf:emmAppConfig> element. The following sample maf-application.xml file shows a number of properties that are defined. 

<adfmf:emmAppConfig>
<adfmf:property name="serverURL" type="String" description=“URL to connect the backend service"/>
<adfmf:property name="port" type="Integer" description=“Port number of the backend service”/>
<adfmf:property name=“enableEncryption" type=“Boolean" description=“Turn on app level encryption”/>
<adfmf:property name=“refreshDate" type=“Date" description=“Date on which application will be refreshed”/>
</adfmf:emmAppConfig>

An EMM administrator configures values for these properties in an EMM console. The EMM software then pushes the values to the devices on which your MAF application is installed. This feature is only supported for MAF applications that are deployed to the Android and iOS platforms. Make sure that the EMM software supports the data types that you specify in the <adfmf:emmAppConfig> element. In the example above, the specified properties have the following data types: String, Integer, Boolean, and Date. 

See the documentation of the EMM vendor for information about how to configure the corresponding property values in the EMM console and the data types that the EMM software supports.

You can read the property values in the application lifecycle of your MAF application using the #{EMMConfigProperties}EL expression. For example, write an EL expression as follows to read the value of the serverURL property: #{EMMConfigProperties.serverURL}

You can also register your property change listener to listen to property changes by invoking the following: EMMAppConfigScope.getInstance().addPropertyChangeListener(this);









A Troubleshooting MAF Applications

This appendix describes problems with various aspects of mobile applications, as well as how to diagnose and resolve them.


This appendix includes the following sections:

	Problems with Input Components on iOS Simulators


	Code Signing Issues Prevent Deployment






A.1 Problems with Input Components on iOS Simulators

When navigating with a mouse, text in one component field spills into the next field. Using the keyboard on the iOS simulator to navigate between the input text fields resolves the issue. 

Issue:



On mobile applications deployed to iOS simulators, text entered into one <amx:inputText> component field becomes attached to the beginning of the text entered in subsequent field when navigating from one field to another using a mouse. For example, on a page with First Name, Middle Name, and Last Name input text fields, if you enter John in the First Name field, then click the Middle Name field, and enter P, the text displays as JohnP. Likewise, when you click the Last Name field, and enter Smith, the text in that field displays as JohnPSmith, as shown in Figure A-1. 

Figure A-1 Text Values Concatenate in Subsequent <amx:inputText> fields
[image: This image is described in the surrounding text]


Note:
This behavior only occurs on iOS simulators and in web pages, not on actual devices.






Solution:



Use the keyboard on the simulator to traverse the input text fields rather than the mouse.








A.2 Code Signing Issues Prevent Deployment

Adding code signing data to the Mach object file resolves the issue of code signing errors cancelling a deployment on the iOS platform.

Issue:



In some iOS development environments, mobile application deployment fails because of code signing errors.




Solution:



To ensure that the mobile application is signed, add code signing data to the Mach-O (Mach object) file by configuring the environment with CODESIGN_ALLOCATE. For example, enter the following from the Terminal:

export CODESIGN_ALLOCATE="/Applications/Xcode.app/Contents/Developer/usr/bin/codesign_allocate"


See see codesign_allocate(1) OS X Manual Page and OS X ABI Mach-O File Format Reference, both available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).
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