






16 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.

This chapter includes the following sections:

	
Section 16.1, "Introduction to Working with REST Services"


	
Section 16.2, "Using the REST Client"


	
Section 16.3, "Modifying the Request Content"


	
Section 16.4, "Modeling the REST API"


	
Section 16.5, "Modeling Data Types"


	
Section 16.6, "Testing Modeled Requests Against the REST Service"


	
Section 16.7, "Creating REST Service Artifacts"






16.1 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 three pages, which you navigate between using the tabs on the bottom right of the editor:

	
REST Client


	
REST API


	
Data Types




The REST Service Editor has undo/redo support. The pages work together, but only the REST Client interacts with a live REST service. The other two pages allow you to model a REST API and its data types. When you save the editor, only the REST API and Data Types pages are saved.


16.1.1 REST Client Page

REST Client page, shown in Figure 16-1, allows you to explore a live REST service and, for example, find out how your application will interact with a REST API. You can send requests to the service and see the responses from the server.


Figure 16-1 REST Client Page

[image: This image is described in the surrounding text]



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.





16.1.2 REST API Page

The REST API page, shown in Figure 16-2, allows you to model a REST API. If 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.


Figure 16-2 REST API Page

[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 16-3. 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 16-3 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.





16.1.3 Data Types Page

The Data Types page, shown in Figure 16-4, allows you to model the data types used by a REST API. If you have connected to a REST Service using the REST Client you can import REST client information from the server. The imported data types are displayed on this page, and you can model changes to them.


Figure 16-4 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 16-5. 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 16-5 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.





16.1.4 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. For more information, see Section 16.2.1.7, "How to Use Authentication."





16.1.5 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. For more information, see Section 16.1.6, "How to Create a REST Service Description.".









16.1.6 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.

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.











16.2 Using the REST Client

The REST Client, shown in Figure 16-1, allows you to connect to and work with a live REST service.



16.2.1 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 16-6.


Figure 16-6 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. For more information, see Section 16.2.1.1, "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. For more information, see Section 16.2.1.2, "How to Compose an Address to a REST Service" and Section 16.2.1.4, "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. For more information, see Section 16.2.1.5, "How to Use Connection Names from the Application."


	
You can define persistent URIs which are available in future sessions. For more information, see






16.2.1.1 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.









16.2.1.2 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. For more information, see Section 16.2.1.5, "How to Use Connection Names from the Application."


	
To use a query so that the server returns just the result of the query, see Section 16.2.1.3, "How to Include Queries in the Request."


	
To use a fragment which locates a specific location at the destination, see Section 16.2.1.4, "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. For more information, see Section 16.2.1.7, "How to Use Authentication."









16.2.1.3 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.









16.2.1.4 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.









16.2.1.5 How to Use Connection Names from the Application

There is a specific type of URI that you can use with the REST client, which uses the name of a connection in the application that the REST service description is part of in the URI. The format 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. The connections.xml file is located in the assembly project of the MAF application under the adf/META-INF folder.


	
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 connection with authentication. For example, you can use a connection:// 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.





16.2.1.6 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.

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 16-7, 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 Section 16.2.1.7, "How to Use Authentication."








Figure 16-7 Creating a Persistent Connection

[image: This image is described in the surrounding text]







16.2.1.7 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. For more information, see Section 16.2.1.5, "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 Section 16.2.1.7, "REST Service Authentication.":


Figure 16-8 REST Service Authentication

[image: This image is described in the surrounding text]



	
HTTP Basic: 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.




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. For more information, see Section 16.7.1, "How to Generate Java Artifacts for REST Services."








16.2.2 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].











16.2.3 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 16-9.

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 16-9 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].








16.3 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)






16.3.1 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.








16.3.2 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.








16.3.3 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.








16.3.4 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.











16.4 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.

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.



16.4.1 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 Section 16.2.1, "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 Section 16.3.1, "How to Use REST Headers in the Request."


	
Run the request against the REST service, described in Section 16.2.2, "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 16-10. Click Next.


Figure 16-10 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 16-11, To import the information, click Finish.


Figure 16-11 Importing Data Types

[image: This image is described in the surrounding text]









16.4.2 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 16-12.


Figure 16-12 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 16-13.


Figure 16-13 Imported Header

[image: This image is described in the surrounding text]



	
The Output is imported, as shown in Figure 16-14.


Figure 16-14 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.






16.4.3 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 Section 16.6, "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.





16.4.3.1 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.








16.4.3.2 How to Create New Paths

You can create a new path to a different URI. Or you can create

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.
















16.5 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.


Figure 16-15 Data Types of REST API

[image: This image is described in the surrounding text]



In Figure 16-15, 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 16-16.


Figure 16-16 Outline Window

[image: This image is described in the surrounding text]




16.5.1 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.








16.5.2 How to Import Data Types

You can import data types either from an Eclipse workspace or from an external file.

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.


	
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.











16.6 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.

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].









16.7 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 Section 16.1, "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 Section 16.1.6, "How to Create a REST Service Description."


	
Connect to the REST service, described in Section 16.2.1, "Specifying REST Service Connections."


	
Model the REST API until you are confident that it represents the functionality you want, described in Section 16.4, "Modeling the REST API."






16.7.1 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.








	
Generate Service Class is selected by default. Deselect if you want to write your own.




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.








16.7.2 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 16-17.





16.7.3 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 16-17 shows the generated packages for an application called hrrest which have been generated into a package called hr.


Figure 16-17 Generated Files

[image: This image is described in the surrounding text]




16.7.3.1 Generated Data Type Artifacts

In the datatype package, hr.datatype in Figure 16-17, 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 16-18, where there is an interface for each data type and an object factory.


Figure 16-18 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);
}





16.7.3.2 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 16-19.


Figure 16-19 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 16-20, where the HTTP header is Accept=application/json, and the output is representations of the data type Departments.


Figure 16-20 getDepartments in REST API Page

[image: This image is described in the surrounding text]







16.7.3.3 Generated Service Artifacts

The generated services packages, shown in Figure 16-21, 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 16-21 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);
    }
  }
}







16.7.4 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 Section 16.7.3.3, "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.

















7 Localizing 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:

	
Section 7.1, "Introduction to MAF Application Localization"






7.1 Introduction to MAF Application Localization

Localization is the process of adapting an application for a specific local language or culture by translating text and adding locale-specific components. By configuring the MAF application and its user interface pages to use different locales, you enable an MAF application to appear as though it has been authored for the language set on the mobile device. For example, if you intend to broaden the use of an MAF application by enabling it to be viewed by French speakers, you can localize the application so that its text strings and images used in both the device's springboard and within the MAF web view display in French (that is, products is transformed into les produits, and so on).

OEPE supports automatic translation of these text resources into 28 languages. OEPE supports localization MAF components using the abstract class java.util.ResourceBundle, which provides locale-specific resources. While the support for localization is included in the OEPE MAF implementation, the design time editor does not support this automatically. You can enter the text strings manually for localization.

After you define translatable strings (such as validator error messages, or attribute control hints), Oracle Enterprise Pack for Eclipse stores them in a project-level resource bundle file. MAF specifies English language text resources (although you can use any tool to generate resource bundle files in other languages). You can configure a mobile application to store translatable UI strings at both the application and view project level.



7.1.1 Working with Resource Bundles

MAF uses only XLIFF (XML Localization Interchange File Format) files for localization, meaning that Oracle Enterprise Pack for Eclipse produces resource bundle .xlf files to store the strings. For information on XLIFF, see

http://docs.oasis-open.org/xliff/xliff-core/xliff-core.html.



7.1.1.1 How to Enter a String in a Resource Bundle

At the project level, you create resource bundle files when you use the resource bundle dialog, accessed by opening the MAF Feature editor or MAF Application editor, then clicking the Externalize button next to the Name field. This opens the Externalize String dialog, which enables you to automatically create text resources in the base resource bundle for maf-application.xml and maf-feature.xml attributes listed in Table 7-1 and Table 7-2.

At the application level, you can use the MAF Application editor to localize strings for such attributes as application names or preference page labels, which are listed in Table 7-1.


Table 7-1 Localizable MAF Application Attributes

	Element	Attribute(s)
	
<adfmf:Application>

	
name


	
<adfmf:PreferenceGroup>

	
label


	
<adfmf:PreferencePage>

	
label


	
<adfmf:PreferenceBoolean>

	
label


	
<adfmf:PreferenceText>

	
label


	
<adfmf:PreferenceNumber>

	
label


	
<adfmf:PreferenceList>

	
label


	
<adfmf:PreferenceValue>

	
name








At the project (view controller) level, you can use the MAF Feature editor to localize application feature-related attributes listed in Table 7-2.


Table 7-2 Localizable Application Feature Attributes

	Element	Attribute(s)
	
<adfmf:Feature>

	
name


	
<adfmf:Constraint>

	
value


	
<adfmf:Parameter>

	
value


	
<adfmf:PreferencePage>

	
label


	
<adfmf:PrefrenceGroup>

	
label


	
<adfmf:PreferenceBoolean>

	
label


	
<adfmf:PreferenceText>

	
label


	
<adfmf:PreferenceNumber>

	
label


	
<adfmf:PreferenceList>

	
label


	
<adfmf:PreferenceValue>

	
name









To create localized strings in a resource bundle:

	
Select an attribute in the MAF Feature editor, such as Name in Figure 7-1, and click Externalize. This opens the Externalize String dialog.


	
Select an existing property from the list and click OK.


Figure 7-1 Selecting the Edit Externalized String Dialog

[image: This image is described in the surrounding text]



	
In the Externalize String dialog, shown in Figure 7-2, create a new string resource by clicking Create a New Property. Enter a display value, a key, a description and then click OK.


Figure 7-2 Select Edit Externalized String Dialog

[image: This image is described in the surrounding text]






	
Note:

To edit an existing externalized string, select one from the list of existing properties and then click the pencil icon. This opens the Edit Externalized String dialog, from which you can change the value of the string and its description, but not the key.














7.1.1.2 What Happens When You Add a Resource Bundle

After you add a resource in the Select Text Resource dialog, Oracle Enterprise Pack for Eclipse creates a new project resource bundle containing the specified display name string and key file in the ADF Meta-INF file, as shown by mafapplication.xliff.

If an attribute has been localized for the first time, Oracle Enterprise Pack for Eclipse adds an <adfmf:loadbundle> element whose basename attribute refers to the newly created resource bundle.

Oracle Enterprise Pack for Eclipse also changes the localized attribute string to an EL expression that refers to the key of the string defined in the resource bundle. For example, Oracle Enterprise Pack for Eclipse changes an application name attribute called Acme Sales to name="#{acmeBundle.Acme_Sales}" based on the ACME_SALES value entered for the Key in the Select Text Resource Dialog.

Oracle Enterprise Pack for Eclipse adds each additional string that you localize to the same resource bundle file because there is only one resource bundle file at the application level.

Each maf-application.xml and maf-feature.xml file contains only one adfmf:loadBundle element. When you deploy an application, the resource bundles are converted into the language format expected by the runtime.





7.1.1.3 How to Localize Strings in MAF AMX Components

You can create resource bundles for attributes of such MAF AMX components as the text attribute of <amx:commandButton>. Table 7-3 lists these MAF AMX (amx) components.


Table 7-3 Localizable Attributes of MAF AMX Components

	Component	Attribute
	
<amx:inputDate>

	
label


	
<amx:inputNumberSlider>

	
label


	
<amx:panelLabelAndMessage>

	
label


	
<amx:selectBooleanCheckBox>

	
label


	
<amx:selectBooleanSwitch>

	
label


	
<amx:selectItem>

	
label


	
<amx:selectManyCheckBox>

	
label


	
<amx:selectManyChoice>

	
label


	
<amx:selectOneButton>

	
label


	
<amx:selectOneChoice>

	
label


	
<amx:selectOneRadio>

	
label


	
<amx:commandButton>

	
text


	
<amx:commandLink>

	
text


	
<amx:goLink>

	
text


	
<amx:inputText>

	
label, value, hintText


	
<amx:outputText>

	
value









To use strings in MAF AMX components:

	
Select an attribute in an AMX editor, such as the value attribute defined for the <amx:selectOneButton> component in Figure 7-3.


Figure 7-3 Externalizing Strings by Properties

[image: The surrounding text describes this image.]



	
Click the right mouse button and select Source > Externalize Strings. This opens the Externalize Strings dialog, shown in Figure 7-4.


	
In the Externalize Strings dialog, edit the string resources by entering a display name, key, and then click Finish.


Figure 7-4 Adding a String to a Resource Bundle

[image: The surrounding text describes this image.]









7.1.1.4 What Happens When You Create Project-Level Resource Bundles for MAF AMX Components

When you localize a component, such as the value attribute for a <amx:outputText> component in the example below, Oracle Enterprise Pack for Eclipse transforms the string into an EL expression (such as #{viewControllerBundle.NewPage_header}).


<amx:facet name="header">
      <amx:outputText value="#{viewControllerBundle.NewPage_header}"
       id="ot1" />
    </amx:facet>


In addition, Oracle Enterprise Pack for Eclipse creates the resource bundle under the project default package, similar to ViewControllerBundle.xlf below]. In the generated <amx:loadBundle> component, the basename represents this package.


<amx:loadBundle basename="mycomp.mobile.ViewControllerBundle"
                 var="viewcontrollerBundle" 
                 id="lb1"/>






7.1.1.5 What You May Need to Know About Localizing Image Files

If an image contains text or reflects a specific country or region (for example, a picture of a flag), you can specify an alternate image as part of the localization process, through the same XLIFF file process used for externalizing strings. See Figure 7-5.


Figure 7-5 Externalizing Images in the XLIFF File

[image: This image is described in the surrounding text]



You cannot hard-code the image, such as icon="/feature1/test.png". Instead, you must edit the ViewControllerBundle.xlf file manually by adding a <trans-unit> element for the image path, as illustrated below.


<amx:image id="i1" source="#{viewControllerBundle.NewPage_icon2JPG}"
 shortDesc="#{viewControllerBundle.NewPage_myFavoriteImage}" />
         <trans-unit id="NewPage_icon2JPG">
             <source>/icon2.JPG</source>
             <target/>
         </trans-unit>
         <trans-unit id="NewPage_myFavoriteImage">
             <source>My Favorite Image</source>
             <target/>
         </trans-unit>
<trans-unit id="IMAGEPATH">
     <source>/feature1/test.jpg</source>
     <target/>
</trans-unit>





	
Note:

The image location defined in the <source> element above is relative to the location of the application feature file in ViewController\public_html. Alternatively, you can enter the name of the image file, such as <source>test.png</source>.







After you update ViewControllerBundle.xlf, Oracle Enterprise Pack for Eclipse automates the construction of an EL expression for the source attribute for the icon attribute.






7.1.1.6 How to Edit a Resource Bundle File

After you have created the XLIFF file, or Java class file, you can edit it using the source editor. If you are using one of the MAF editors, you can invoke the Externalize command on the file.






7.1.1.7 What You May Need to Know About XLIFF Files for iOS Applications

One or more XLIFF files must exist at the location described by the <adfmf:loadBundle> element. A family of XLIFF files includes the following:

	
Base XLIFF File???The name of the base XLIFF file must match the last token in the path specified by the basename attribute. This file bears the .xlf extension, such as ViewControllerBundle.xlf. In the following definition, the file is called ViewControllerBundle:


<adfmf:loadBundle var="stringBundle" basename="view.ViewControllerBundle"/>


	
Zero, or more, localized XLIFF Files???There can be zero (or many) localized XLIFF files for each base XLIFF file. For each file:

	
The file extension must be .xlf.


	
Must be co-located in the same directory as the corresponding base XLIFF file.


	
The file name is in the following format:


<BASE_XLIFF_FILE_NAME>_<LANGUAGE_TOKEN>.xlf


Where:

	
<BASE_XLIFF_FILE_NAME> is the base XLIFF file name, without the .xlf extension.


	
<LANGUAGE_TOKEN> is in the following format:


<ISO-639-lowercase-language-code>





	
Note:

MAF does not support countries or regions.







For example, for Spain, the language token is es.




For example, localized file names for XLIFF files referencing a base XLIFF named stringBundle.xlf for language codes en, es, and fr would be:

	
stringBundle_en.xlf


	
stringBundle_es.xlf


	
stringBundle_fr.xlf















7.1.1.8 Internationalization for iOS Applications

The localizable elements of the maf-application.xml and maf-feature.xml files reference internationalized strings through the use of EL-like strings in the attributes listed in Table 7-2 and Table 7-1. Because these configuration files are read early in the application lifecycle, these strings are not evaluated as EL statements at runtime. Instead, these strings are taken as the full key for the translated string in the native device translation infrastructure.

Although the Expression Language syntax is "${BUNDLE_NAME.STRING_KEY}", MAF uses the entire string enclosed by "#{}" as the key to look up the translated string. These strings are in the form of #{bundleName.['My.String.ID']}, where the XLIFF string is separated by periods and #{bundleName.['MyStringID']}, which is used only for string identifiers that are not separated by periods. The example below illustrates the latter, such as #{strings.CONTACTS}, that modify the name attribute. For the iOS native framework, the deployment ensures that the content of that statement matches the proper key in the *.string file used for translation.

Only the attributes that are displayed to the end user, or control the location of content displayed to the end user, support the use of internationalized strings. These include the following attributes:

	
The <adfmf:application> element's name attribute


	
The <adfmf:feature> element's name attribute


	
The <adfmf:feature> element's icon attribute


	
The <adfmf:feature> element's image attribute


	
The <adfmf:content> element's icon attribute


	
The <adfmf:content> element's image attribute




The example below shows an application feature with name, icon, and image attributes use internationalization strings.


<adfmf:feature id="CTCS" name="#{strings.CONTACTS}"  
                         icon="#{strings.CONTACTS_ICON}"
                         image="#{strings.CONTACTS_IMAGE}">
        <adfmf:constraints>
            <adfmf:constraint property="user.roles" 
                              operator="contains" 
                              value="employee" />
        </adfmf:constraints>
        <adfmf:description>The HTML Device Contacts</adfmf:description>
        <adfmf:loadBundle basename="mobile.adfmf-stringsBundle"
                          var="strings"/>
        <adfmf:content id="CTCS.Generic">
            <adfmf:constraints />
            <adfmf:localHTML url="contacts.html" />
        </adfmf:content>
  </adfmf:feature>


When you define the <adfmf:loadBundle> elements, as shown below, you create the mapping of bundle names to actual bundles. The bundle name is used when the expression is evaluated.


   <adfmf:constraints>
      <adfmf:constraint property="user.roles"
                        operator="contains"
                        value="employee" />
   </adfmf:constraints>
        <adfmf:description>The HTML Device Contacts</adfmf:description>
        <adfmf:loadBundle basename="mobile.adfmf-featureBundle" 
                          var="mobileBundle"/>
        <adfmf:loadBundle basename="mobile.adfmf-stringsBundle" 
                          var="strings"/>


MAF's runtime holds the <adfmf:loadBundle> elements until it first accesses the JVM. It sends a message to the JVM to initialize the mapping of the base names of the packages to EL names of the bundles. The example below illustrates the structure of the message sent to the JVM.


{classname:"oracle.adfmf.framework.api.Model",method:"setBundles",
 params:[[{basename:"mobile.adfmf-featureBundle",elname:"mobileBundle"},
          {basename:"mobile.adfmf-stringsBundle",elname:"strings"}]]}
















6 Defining the Content Type of MAF Application Features


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:

	
Section 6.1, "Introduction to Content Types for an Application Feature"


	
Section 6.2, "How to Define the Application Feature Content as Remote URL or Local HTML"


	
Section 6.3, "What You May Need to Know About Selecting External Resources"






6.1 Introduction to Content Types for an Application Feature

The content type for an application feature describes the format of the user interface, which can be constructed using MAF AMX components or HTML(5) tags. An application feature can also derive its content from remotely hosted pages that contain content appropriate to a mobile context. These web pages might be a JavaServer page authored in Apache Trinidad for smartphones, or be comprised of ADF Faces components for applications that run on tablet devices. The application features embedded in a mobile application can each have different content types.

While a mobile application includes application features with different content types, applications features themselves may have different content types to Chapter 22, "Setting Constraints on Application Features."respond to user- and device-specific requirements. For information on how the application feature delivers different content types, see Chapter 22, "Setting Constraints on Application Features." Adding a child element to the <adfmf:content> element, shown below, enables you to define how the application feature implements its user interface.


<adfmf:content id="Feature1">
      <adfmf:amx file="FeatureContent.amx">
</adfmf:content>






6.2 How to Define the Application Feature Content as Remote URL or Local HTML

Once you have created features in the MAF Feature Editor, you define their content by right-clicking on each of the features to bring up the New Object dialog, shown in Figure 6-1. This dialog provides you with a selection of target content-related elements. The selections in this dialog let you control the type of content delivered for an application feature as well as the navigation and springboard icon images that it uses.

Each content type has its own set of parameters. As shown in Figure 6-1, for example, you must specify the location of the MAF AMX page or task flow for the application features that you implement as MAF AMX content. In addition, you can optionally select a CSS file to give the application feature a look and feel that is distinct from other application features (or the mobile application itself), or select a JavaScript file that controls the actions of the MAF AMX components.


Figure 6-1 Defining the Implementation of the Application Feature

[image: This image is described in the surrounding text]




Before you begin:

Each content type has its own prerequisites, as follows:

	
AMX Page???The default content type for application features, which includes both individual MAF AMX pages. You can build the MAF AMX content declaratively using a set of mobile-specific user interface components, ADF data bindings, and data controls that integrate device services, such as a camera, and data visualization tools, such as charts, graphs, and thematic maps. For information on building an MAF AMX page, see Chapter 12, "Creating MAF AMX Pages."

An application feature implemented as MAF AMX requires an existing view (that is, a single MAF AMX page). Including a JavaScript file provides rendering logic to the MAF AMX components or overrides the existing rendering logic. Including a style sheet (CSS) with selectors that specify a custom look and feel for the application feature, one that overrides the styles defined at the mobile application level that are used by default for application features. In other words, you ensure that the entire application feature has its own look and feel.

If you create the MAF AMX pages as well as the mobile application that contains them, you can create both using the wizards available from File > New. Alternatively, you can create an MAF AMX page using the context menu shown in Figure 6-2 that appears when you right-click the view project in the Project Explorer and then choose New.


Figure 6-2 Context Menu for Creating an MAF Page

[image: This image is described in the surrounding text]



	
Task Flow???A task flow page defines the path through the application, from feature to feature. Task flow files include control flow specifications and activities; activities include calling methods, using routers, calling another task flow, returning from a task flow, and displaying view pages. For more information, see Section 12.2, "Creating Task Flows."


	
Local HTML???Reference a HTML page that is packaged within your mobile application. Such HTML pages can reference JavaScript, as demonstrated by the HelloWorld sample application described in Appendix G, "MAF Sample Applications." Consider using this content type to implement application functionality through usage of the Cordova JavaScript APIs if the MAF is not best suited to implementing your application's functionality. For more information about JavaScript APIs and the MAF, see Appendix B, "Local HTML and Application Container APIs."


	
Remote URL???A reference to a web application. You can enhance an existing web application for mobile usage and extend device services. Remote content can complement both MAF AMX and local HTML content by providing a local data cache and a full set of server-side data and functionality. The remote URL implementation requires a valid web address as well as a hosted mobile application. For more information, see Chapter 20, "Implementing Application Feature Content Using Remote URLs."





To create new application content:

	
Select an application feature listed in the Outline of the MAF Feature Editor.


	
Click the right mouse button and select New, as shown in Figure 6-3.


Figure 6-3 Context Menu for New Feature

[image: This image is described in the surrounding text]



	
In the New Object dialog, expand the Content node, if necessary and choose one of the following content types to correspond with the generated ID, and then click OK:

	
AMX Page. See Figure 6-7.


	
Task Flow


	
Local HTML. See Figure 6-4


	
Remote URL. See Figure 6-6.





	
Define the content-specific parameters:

	
For an AMX Page, click Browse to specify an existing page, or click Create to open the New MAF Page dialog. See Figure 6-7.


	
For a Task Flow, click Browse to specify an existing page, or click Create to open the New MAF Task Flow dialog.


	
For a Local HTML file, click Browse to specify an existing page, or click Create to open the New Mobile HTML Page dialog. See Figure 6-4.


	
For a Local HTML file, click Browse to specify an existing page, or click Create to open the New Mobile HTML Page dialog. See Figure 6-4. Select the parent folder for this file and give it a descriptive file name for later use. Choose whether to save the file as HTML or as XHTML, then click Finish. Because this is an application feature, this page is stored within the Web Content folder of the view controller project.


Figure 6-4 Creating the Local HTML Page as the Content for an Application Feature

[image: This image is described in the surrounding text]



	
For remote URL content, select the connection, as shown in Figure 6-5, that represents address of the web pages on the server (and the location of the launch page).


Figure 6-5 Selecting the Connection for the Hosted Application

[image: This image is described in the surrounding text]



You can create this connection by first clicking Create and then completing the Create URL Connection dialog, shown in Figure 6-6. For more information on this dialog, see the online help for Oracle Enterprise Pack for Eclipse. This connection is stored in the connections.xml file.


Figure 6-6 Creating a URL Connection

[image: This image is described in the surrounding text]









To designate the application feature content as an AMX Page:

	
Select the parent folder for your new AMX page.


	
Give your page a descriptive name that will make it easier to identify when working on your mobile application.


	
Click Finish to save the page. The New MAF Page dialog is shown in Figure 6-7.


Figure 6-7 Selecting MAF AMX as the Content Type

[image: This image is described in the surrounding text]










6.3 What You May Need to Know About Selecting External Resources

To enable deployment, all resources referenced by the following attributes must be located within the ViewContent directory of the view project.

	
The icon and image attributes for <adfmf:feature> (for example, <adfmf:feature id="PROD" name="Products" icon="feature_icon.png" image="springboard.png">).


	
The icon and image attributes for <adfmf:content> (for example, <adfmf:content id="PROD" icon="feature_icon.png" image="springboard_image.png">). See also Section 6.1, "Introduction to Content Types for an Application Feature."


	
The file attribute for <adfmf:amx> (for example, <adfmf:amx file="PRODUCT/home.amx" />). See also Section 6.1, "Introduction to Content Types for an Application Feature."


	
The url attribute for <adfmf: localHTML> (for example, <adfmf:localHTML url="oracle.hello/index.html"/>). See also Section 6.1, "Introduction to Content Types for an Application Feature" and Section 29.5.3.2, "The Custom Login Page."


	
The file attribute defined for type=stylesheet and type=JavaScript in <adfmf:includes> (for example, <adfmf:include type="JavaScript" file="myotherfile.js"/> or <adfmf:include type="StyleSheet" file="resources/css/stylesheet.css" id="i3"/>). See also Chapter 8, "Skinning MAF Applications."




MAF does not support resources referenced from another location, meaning that you cannot, for example, enter a value outside of the public_html directory using ../ as a prefix.












25 Enabling and Using Notifications


This chapter describes how to enable MAF applications to display local notifications as well as register for, and handle, push notification messages.

This chapter includes the following sections:

	
Section 25.1, "Introduction to Push Notifications"


	
Section 25.2, "Enabling Push Notifications"


	
Section 25.3, "Managing Local Notifications"






25.1 Introduction to Push Notifications

Notifications are signals delivered to the end user outside of a mobile application's regular user interface. These notifications can appear as messages in the form of an alert, or as a banner, depending on the state of the application and user settings. The notifications may be presented visually or as a sound or both.

The following are the two main types of notifications:

	
Push notifications are sent from an external source, such as a server, to an application on a mobile device. When end users are notified, they can either launch the application or they can choose to ignore the notification in which case the application is not activated.

Figure 25-1 shows a push notification alert on an iOS-powered device.


Figure 25-1 Push Notification

[image: Surrounding text describes Figure 25-1 .]



Applications must register with a notification service to receive push notifications. If the registration succeeds, then the notification service issues a token to the application. The application shares this token with its provider (located on a remote server), and in doing so, enables the provider to send notifications to the application through the notification service. MAF registers on behalf of the application using application-provided registration configuration, described in Section 25.2, "Enabling Push Notifications." Registration occurs upon every start of the MAF application to ensure a valid token. After a successful registration, MAF shares the token obtained from the platform-specific notification service with the provider. On iOS, the notification service is Apple Push Notification Service (APNs). Google Cloud Messaging (GCM) for Android provides the notification service for applications installed on Android-powered devices.

A MAF application can receive push notifications regardless of its state: the display of these messages, which can appear even when the application is not in the foreground, depends on the state of the MAF application and the user settings. Table 25-1 describes how the iOS operating system handles push notifications depending on the state of the MAF application.


Table 25-1 Handling Push Notifications on an iOS-Powered Device

	State	Action
	
The MAF application is installed, but not running.

	
The notification message displays with the registered notification style (none, banner, or alert). When the user taps the message (if its a banner-style notification) or touches the action button (if the message appears as an alert), the MAF application launches, invoking the application notification handlers.


	
The MAF application is running in the background.

	
The notification message displays with the registered notification style (none, banner, alert). When the user taps the message (if it is a banner-style notification), or touches the action button (if the message appears as an alert), the MAF application launches, invoking the application notification handlers.


	
The MAF application is running in the foreground.

	
No notification message displays. The application notification handlers are invoked.








On the iOS and Android platforms, if the application is not running in the foreground, then any push notification messages associated with it are queued in a specific location, such as the iOS Notification Center or the notification drawer on Android-powered devices.


	
Local notifications originate within a mobile application and are received by the same application. The notifications are delivered to the end user through standard mechanisms supported by the mobile device platform (for example, banner, sound).

Using the Local Notification Abstraction API provided by MAF, you can configure the application to raise a notification immediately or schedule a notification for a future date and time. In addition, you can set a repeat pattern for a notification (for example, daily or weekly) as well as cancel a scheduled notification.

On both the iOS and Android platform, if the MAF application is running in the foreground, the notification is delivered directly to the application without the end user interaction. If the application is either running in the background or not running at all, the notification is delivered to the application once the end user taps on the notification.









25.2 Enabling Push Notifications

You can enable push notifications by performing the following tasks:

	
Allow the mobile application to receive push notifications by enabling the core plugin PushPlugin in the Plugin Enablement section of the MAF Application Editor, and associating the plugin with one or more application features. For more information, see Chapter 10, "Using Plugins in MAF Applications."




	
Note:

By default, a MAF application does not allow push notifications (nor any other device type of device access).








	
In the application controller project, register an application lifecycle event listener (ALCL) class. For more information, see Section 3.3, "How to Define the Basic Information for an Application Feature" and Section 11.1, "About Using Lifecycle Event Listeners in MAF Applications."


	
Implement the oracle.adfmf.application.PushNotificationConfig interface in the ALCL. This interface provides the configuration required to successfully register with the push notification service.

Override and implement the getNotificationStyle and getSourceAuthorizationId methods of the PushNotificationConfig interface. The getNotificationStyle method enables you to specify the notification styles for which the application registers. The getSourceAuthorizationId method enables you to enter the Google Project Number of the accounts authorized to send messages to the mobile application. For more information, see Java API Reference for Oracle Mobile Application Framework.


	
In the application controller project, create a push notification event listener class (for example, NativePushNotificationListener) that handles push notification events. This class must implement the oracle.adfmf.framework.event.EventListener interface that defines an event listener. For more information on the oracle.adfmf.framework.event.EventListener interface, see Java API Reference for Oracle Mobile Application Framework.

Override and implement the onOpen, onMessage, and onError methods to register for and receive notification events. After a successful registration with the push notification service, MAF calls the onOpen method with the registration token that must be shared with the provider by the application developer. The onError method is invoked if there is an error when registering with the notification service, with the error returned by the push notification service encapsulated as an AdfException.

MAF calls the onMessage(Event e) method with the notification payload whenever the application receives a notification. The Event object can be used to retrieve useful information about notification payload and the application state. To get the notification payload, use the Event.getPayload method. To get the application state at the time of notification, use the Event.getApplicationState method. For more information, see the Event class in Java API Reference for Oracle Mobile Application Framework.


	
Get an EventSource object in the start method of the ALCL class that represents the source of a native push notification event:


EventSource evtSource =
EventSourceFactory.getEventSource(EventSourceFactory.NATIVE_PUSH_NOTIFICATION_
                                                                 REMOTE_EVENT
                                                                _SOURCE_NAME);


	
Create and add an object of the push notification events listener class to the event source:


evtSource.addListener(new NativePushNotificationListener());




A MAF sample application called PushDemo demonstrates how to handle push notifications. It is available from File > New > MAF Examples, and described in Appendix G, "MAF Sample Applications."


25.2.1 What You May Need to Know About the Push Notification Payload

MAF respects the following keys for a JSON-formatted payload:

	
alert: the text message shown in the notification prompt.


	
sound: a sound that is played when the notification is received.


	
badge: the number to badge the application icon on iOS.




	
Note:

On Android, the payload can be a JSON object with key-value pairs. The value is always stringified, because the GCM server converts non-string values to strings before sending them to an application. This is not the case with the APNs, which preserves the value types. For more information, refer to the description of the "data" message parameter in the "Implementing GCM Server" section of Google Cloud Messaging. This document is available from the Android Developers website at http://developer.android.com/index.html or the Android SDK documentation.

















25.3 Managing Local Notifications

You can manage local notifications by using the following:

	
Java APIs provided by MAF (see Section 25.3.1, "How to Manage Local Notifications Using Java").


	
JavaScript APIs provided by MAF (see Section 25.3.2, "How to Manage Local Notifications Using JavaScript").


	
Methods of the DeviceFeatures data control that is available to all MAF applications at the application design time (see Section 25.3.3, "How to Manage Local Notifications Using the DeviceFeatures Data Control").




A MAF sample application called LocalNotification demonstrates how to schedule and handle local notifications. It is available from File > New > MAF Examples, and described in Appendix G, "MAF Sample Applications."



25.3.1 How to Manage Local Notifications Using Java

You can schedule local notifications using the following methods of the oracle.adfmf.framework.api.AdfmfContainerUtilities class:

	
addLocalNotification(MafNativeLocalNotificationOptions options). This method returns a String that represents the ID of the notification being scheduled.

In your Java code, you use this method in a manner similar to the following:


try {
  // Configure local notification
  MafNativeLocalNotificationOptions options =
                new MafNativeLocalNotificationOptions();

  options.setTitle("some title text");
  options.setAlert("some alert text");

  // Set the date in UTC
  options.setDate(LocalDateTime.now(Clock.systemUTC()).plusSeconds(5));
  // Set the notification to repeat every minute
  options.setRepeat(MafNativeLocalNotificationOptions.RepeatInterval.MINUTELY);
  // Set the application badge to be '1' everytime notification is triggered
  options.setBadge(1);
  // Play the default system sound when notification triggers
  options.setSound(MafNativeLocalNotificationOptions.SYSTEM_DEFAULT_SOUND);
  // Vibrate using default system vibration motion when notification triggers
  options.setVibration(
             MafNativeLocalNotificationOptions.SYSTEM_DEFAULT_VIBRATION);

  // Add custom payload that is to be delivered through the local notification
  HashMap<String,Object> payload = new HashMap<String, Object>();

  payload.put("somenumber", 1);
  payload.put("somestring", "value2");
  payload.put("someboolean", true);
  options.setPayload(payload);

  // Schedule local notification
  String notificationID = AdfmfContainerUtilities.
                          addLocalNotification(options); 
  System.out.println("Notification added successfully. ID is "+notificationID);
}
catch(Exception e) {
  System.err.println("There was a problem adding notification");
}


The notification options' impact on the behavior of your application depends on your target platform. For more information, see Section 25.3.5, "What You May Need to Know About Local Notification Options and the Application Behavior."


	
cancelLocalNotification(String notificationId). This method returns a String that represents the ID of the successfully canceled notification.

In your Java code, you use this method in a manner similar to the following:


try {
  String cancelledNotificationId = AdfmfContainerUtilities.
         cancelLocalNotification("a83b696d-53e7-4242-ab4d-4a771d8d178f");
  System.out.println("Notification successfully canceled"); 
}
catch(AdfException e) {
  System.err.println("There was a problem canceling notification");
}




For more information, see Java API Reference for Oracle Mobile Application Framework.






25.3.2 How to Manage Local Notifications Using JavaScript

MAF allows you to manage local notifications using JavaScript APIs in the adf.mf.api.localnotification namespace. The following methods are available:

	
add, defined as follows:


/**
* Schedule a local notification
*
* @param {Object} options - notification options
* @param {string} options.title - notification title
* @param {string} options.alert - notification alert
* @param {Date} options.date - date at which notification is to be triggered
* @param {Number} options.badge - application icon is to be badged by this 
*                                 number when notification is triggered
* @param {string} options.sound - set it to 'SYSTEM_DEFAULT' to play the
*                                 default system sound upon a notification
* @param {string} options.vibration - set it to 'SYSTEM_DEFAULT' for default 
*                                     system vibration upon a notification
* @param {Object} options.payload - custom payload to be sent via notification
* @param {successCallback} scb - success callback
* @param {errorCallback} ecb - error callback
*/
adf.mf.api.localnotification.add(options,scb,ecb);

{Object} options : json representing notification options
        {
           "title" : String,  // notification title (Android only)
           "alert" : String,  // notification alert text
           "date" : Date,  // date-time at which notification 
                           // should be fired (UTC time zone) 
           "repeat" : String,  // either 'minutely', 'hourly', 'daily', 
                               // 'weekly', 'monthly', or 'yearly'
           "badge" : Number,  // badge application icon on iOS with this number
           "sound" : "SYSTEM_DEFAULT",  // if set, the default system 
                                        // sound is played
           "vibration" : String,  // if set to "SYSTEM_DEFAULT", the default
                                  // vibration is enabled upon 
                                  // an incoming notification (Android only)
           "payload" : Object,  // custom JSON data to be passed 
                                // through the notification
        }




/**
* Success Callback
*
* @param {Object} request - request
* @param {Object} response - response
* @param {string} response.id - id of the scheduled notification
*/
function scb(request, response) {}




/**
* Error Callback
*
* @param {Object} request - request
* @param {Object} response - response
*/
 function fcb(request, response) {}


The notification options' impact on the behavior of your application depends on your target platform. For more information, see Section 25.3.5, "What You May Need to Know About Local Notification Options and the Application Behavior."


	
cancel, defined as follows:


/**
* Cancel a scheduled local notification
*
* @param {string} notificationId - id of the scheduled notification 
*                                  that needs to be canceled
* @param {successCallback} scb - success callback
* @param {errorCallback} ecb - error callback 
*/
adf.mf.api.localnotification.cancel(notificationId, scb, ecb);

{var} notificationId : id of notification that is to be canceled.




/**
* Success Callback
*
* @callback successCallback
* @param {Object} request - request
* @param {Object} response - response
* @param {string} response.id - id of the notification
*/




/**
* Error Callback
*
* @callback errorCallback
* @param {Object} request - request
* @param {Object} response - response
*/


For more information, see Oracle Fusion Middleware JSDoc Reference for Oracle Mobile Application Framework.









25.3.3 How to Manage Local Notifications Using the DeviceFeatures Data Control

You can schedule and cancel a local notification using the addLocalNotification and cancelLocalNotification methods of the DeviceFeatures data control.

For information about the DeviceFeatures data control, see Section 14.10, "Using the DeviceFeatures Data Control."





25.3.4 How to Handle Local Notifications

To enable handling of local notifications, MAF provides the following:

	
The EventListener interface that you must implement to create a listener for local notification events. When a notification is triggered, the onMessage method is called with the notification details:


NativeLocalNotificationListener implements EventListener {
   @Override
   public void onOpen(String id) {
   }

   @Override
   public void onMessage(Event event) {
         //Application state at the time of this notification
         int appState = event.getApplicationState();

         //Get local notification event details
         if (event instanceof NativeLocalNotificationEvent) {
         NativeLocalNotificationEvent localNotificationEvent =
                                   (NativeLocalNotificationEvent) event;
         HashMap<String, Object> notification =
                                   localNotificationEvent.getPayloadObject();

         // do something with the notification payload, such as navigate
         // to an application feature, call a web service, and so on
   }

   @Override
   public void onError(AdfException error) {
   }
}


	
The NativeLocalNotificationEvent class that extends the oracle.adfmf.framework.event.Event.




To receive events related to local notifications, you need to add your listener in the registered ApplicationLifeCycleEventListener#start method as follows:


EventSource evtSource = EventSourceFactory.getEventSource(
            EventSourceFactory.NATIVE_LOCAL_NOTIFICATION_EVENT_SOURCE_NAME);
evtSource.addListener(new NativeLocalNotificationListener());


For more information, see Java API Reference for Oracle Mobile Application Framework.






25.3.5 What You May Need to Know About Local Notification Options and the Application Behavior

Table 25-2 lists the local notification options and describes how setting certain values or failing to set values for each option affects the notification behavior of a MAF application.


Table 25-2 Local Notification Options

	Option	Value	Behavior on iOS	Behavior on Android
	
title

	
Either:

	
null


	
not specified




	
NA Foot??1??

	
The notification title in the notification center appears blank.


	
alert

	
Either:

	
null


	
not specified




	
If the application is either running in the background or not running at all, the notification is not displayed nor queued in the notification center.

If the application is running in the foreground, the notification details are passed directly to the application's local notification listener.

	
The notification is displayed as a banner with a title but without the alert text.


	
date

	
Either:

	
null


	
not specified


	
time or date in the past




	
The notification is triggered immediately.

	
The notification is triggered immediately.


	
repeat

	
Either:

	
null


	
not specified




	
The notification does not repeat.

	
The notification does not repeat.


	
badge

	
Either:

	
null


	
not specified


	
negative number




	
The notification does not badge the application icon.

Any existing badge is maintained.

	
NA Foot??2??


	
badge

	
0

	
Any existing badge is removed from the application icon.

	
NA Foot??3??


	
sound

	
Either:

	
Other than SYSTEM_DEFAULT_SOUND


	
not specified




	
The notification does not play sound.

	
The notification does not play sound.


	
vibration

	
Other than SYSTEM_DEFAULT_VIBRATION

	
NA Foot??4??

	
The notification does not trigger vibration of a mobile device.








Footnote??1??The notification is not affected because its title is always the application name.

Footnote??2??There is no concept of application badging. The setting is ignored.

Footnote??3??There is no concept of application badging. The setting is ignored.

Footnote??4??You cannot control vibration. The setting is ignored. However, if you specify that the default system sound should be played upon receipt of a notification and if the end user enables the Vibrate on Ring setting on the mobile device, then the device will also vibrate when the notification is received.














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:

	
Section 2.1, "Introduction to Declarative Development for MAF Applications"


	
Section 2.2, "Creating a MAF Application"






2.1 Introduction to Declarative Development for MAF Applications

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. 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.




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 Appendix G, "MAF Sample Applications."


Figure 2-1 MAF Application Open in OEPE

[image: This image is described in the surrounding text]







2.2 Creating a MAF Application

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


2.2.1 How to Create a Workspace for a Mobile Application

You create an application using the application creation wizard.


To create a mobile application:

	
Choose File > New, and then select MAF Application. This opens the MAF Application wizard (see Figure 2-2).


Figure 2-2 Creating a MAF Application

[image: This image is described in the surrounding text]



	
In the Application Display Name field, enter a name for the application, such as MobileApplication. This is the top-level structure of the MAF application. It is also sometimes called the assembly project, and holds all of the artifacts required for packaging and deployment of the application. Click Next.


Figure 2-3 Specifying Application and Project Names

[image: This image is described in the surrounding text]



	
The next page of the wizard, shown in Figure 2-3, displays the Application Project Name and the View Project Name for the MAF application you are creating. By default, OEPE uses the name you entered on the first page, but adds Application and View, respectively, to the projects.

For example, if you had created a MAF application called Employee, the wizard creates the names EmployeeApplication and EmployeeView. You can change the names if desired. To accept the default names of the projects, click Next.


Figure 2-4 Choosing the Deployment Targets

[image: This image is described in the surrounding text]



	
The Configure Deployment Targets page of the MAF Application wizard, shown in Figure 2-4, lets you select the deployment targets you wish to use for the MAF application you are developing. The targets displayed on this page are those you specified when setting up your environment. For more information, see "Configuring Mobile Application Framework" in Oracle Enterprise Pack Installing Oracle Enterprise Pack for Eclipse.

By default, the wizard creates one deployment target for each SDK you have defined. Select those you want to use.


	
Click Finish to complete the creation of the MAF application and its projects.

A dialog is displayed asking you whether to change to the MAF perspective, as shown in Figure 2-5. Click Yes.


Figure 2-5 Changing to MAF Perspective

[image: This image is described in the surrounding text]








	
Tip:

In addition to creating an MAF application following the above-mentioned steps, you can open the HelloWorld sample application (located by selecting File > New > MAF Examples, and then selecting HelloWorld) and view the artifacts that OEPE generates after you complete the application creation wizard.












2.2.2 What Happens When You Create an MAF Application

When you create an MAF application, OEPE creates the following artifacts, which you access from the Project Explorer, as shown in Figure 2-1:

	
The top-level or assembly project. This holds all of the artifacts required for packaging and deployment of the application. In addition, the assembly project tracks the version of the MAF run time that the project uses, if you are migrating an application from an earlier version of MAF.


	
The application project. This contains a Data Control Manager which abstracts the device features and the application features.


	
The view controller-type project. This contains the source folder (src) and the ViewContent folder.




OEPE adds application-level and project-level artifacts, which you access from the Project Explorer shown in Figure 2-6. These artifacts include two MAF editors:

	
MAF Application Editor which edits maf-application.xml. It is used for configuring the MAF application itself, such as its name, the application lifecycle listener (LifeCycleListenerImpl.java), the login server connections for the embedded application features. For more information, see described in Section 2.2.2.1, "About the Assembly-Level Resources."


	
MAF Features Editor which edits maf-feature.xml. It describes which application features comprise the MAF application. For more information, see Section 2.2.2.2, "About the View Project Resources."




OEPE creates:

	
The DeviceFeatures data control. The Apache Cordova Java API is abstracted through this data control, thus enabling the application features implemented as MAF AMX to access various services embedded on the device.


	
The ApplicationFeatures data control, which enables you to build a springboard page.




By dragging and dropping the operations provided by the DeviceFeatures data control into a MAF AMX page (which is described in Section 14.10, "Using the DeviceFeatures Data Control," you add functions to manage the user contacts stored on the device, create and send both e-mail and SMS text messages, ascertain the location of the device, use the device's camera, and retrieve images stored in the device's file system.


Figure 2-6 Generated MAF Application Artifacts

[image: This image is described in the surrounding text]



By default, some files are filtered from view in the Project Explorer. In order to see the generated artifacts required for packaging and deployment of the application, click the down arrow in the explorer toolbar and choose Customize View.

In the Available Customizations dialog, shown in Figure 2-7, deselect .* resources and click OK.


Figure 2-7 Filtering Project Explorer Files

[image: This image is described in the surrounding text]



Now expand the assembly project node and .main.android or .main.ios node to view the package and deploy artifacts, as shown in Figure 2-8.


Figure 2-8 Viewing Packaging and Deployment Artifacts

[image: This image is described in the surrounding text]



To filter these files from the view in the Project Explorer, reopen the customization dialog and select .* resources and click OK.



2.2.2.1 About the Assembly-Level Resources

OEPE generates the files for the MAF application in the assembly project. These files contain configuration files for describing the metadata of the MAF application. You access these files from the res node under the assembly project in the Project Explorer, shown in Figure 2-9.


Figure 2-9 Mobile Application Artifacts

[image: This image is described in the surrounding text]



The assembly project (which is generated with the default name, application), which contains the application-wide resources, provides the presentation layer of the MAF application in that it includes metadata files for configuring how the application will display on a mobile device. This project dictates the security for the MAF application and can include the application's login page, an application-wide resource. The application controller project is essentially a consumer of the view controller project, which defines the application features and their content. For more information, see Section 2.2.2.2, "About the View Project Resources."




	
Tip:

Place code that supports application-wide functionality, such as an application-level lifecycle listener, in the application controller project.







Within the application project itself (which is generated with the default name, applicationApplication), shown in Figure 2-10, OEPE creates the following artifacts, listed in Table 2-0.


Figure 2-10 Application Project

[image: This image is described in the surrounding text]







2.2.2.2 About the View Project Resources

The view project (which is generated with the default name, applicationView), as illustrated in Figure 2-11) houses the resources for the application features. Unlike the application project described in Section 2.2.2.1, "About the Assembly-Level Resources," the view project's metadata files describe the resources at the application feature-level, in particular the various application features that can be aggregated into a MAF application so that they can display on a mobile device within the springboard of the MAF application itself or its navigation bar at runtime. Further, the application feature metadata files describe whether the application feature is comprised of HTML or MAF AMX pages. In addition, the view controller project can include these application pages as well as application feature-level resources, such as icon images to represent the application feature on the springboard and navigation bar defined for the MAF application.




	
Tip:

Store code specific to an application feature within the view controller project. Use the application controller project as the location for code shared across application features, particularly those defined in separate view controller projects.







The view controller project can be decoupled from the application controller project and deployed as an archive file for reuse in other mobile applications as described in Section 9.1, "Working with Feature Archive Files." In rare cases, an application controller project can consume more than one view controller project.




	
Note:

Adding a MAF view controller project as a dependency of another MAF view controller project, or as a dependency of a MAF application controller project, prevents the deployment of a MAF application.








Figure 2-11 View Project

[image: This image is described in the surrounding text]



These resources include the configuration file for application features called maf-feature.xml, which you edit using the MAF Feature Editor.


2.2.2.2.1 How to Create Multiple View Projects

Each OEPE assembly project can have more than one view project, in addition to the view project included when you first create your assembly project. The features included in this view project will be available from the application created when you build and deploy the assembly project.


To create a new view project in an existing assembly project:

	
Click File > New > MAF View Project. This opens the MAF View Project Wizard.


	
From the wizard, click Browse to select the assembly project to which you wish to add a new view project.


	
OEPE automatically gives the new view project a unique name that matches the assembly project. For example, if you are creating a new view project within the CompGallery sample application, the wizard names the view project CompGalleryView1 (to distinguish it from the default CompGalleryView project initially created.

If desired, you can edit the name of the new view project at this time.


	
Click Finish to create the new view project.




The wizard adds view project files to the assembly project you selected in step 2.








2.2.2.3 About Deployment Configurations

OEPE uses deployment configurations to determine how applications are run or debugged. The configuration defines the way the packages into the archive that will be deployed to the target environment (such as a mobile device, an emulator, or an application marketplace, such as the iOs App Store). The deployment configuration:

	
Specifies the format and contents of the archive file that will be created


	
Lists the source files, deployment descriptors, and other auxiliary files that will be packaged


	
Describes the type and name of the archive file to be created


	
Highlights dependency information, platform-specific instructions, and other information




When you create an application, OEPE creates deployment configurations that are seeded with default settings and image files. By default, one deployment target is created for each SDK you have. Provided that you have configured the environment correctly, you can use these configurations to test an MAF application immediately after creating it by choosing Run and then Debug Configurations, as shown in Figure 2-12.




	
Note:

During development, use Debug Configuration. For production deployment, use the Run Configuration.
Choosing Debug Configurations rather than Run Configurations allows OEPE to use, if necessary, debug settings such as the default debug keystore.










Figure 2-12 Creating Deployment Configurations

[image: This image is described in the surrounding text]



In the Create Configuration dialog, shown in Figure 2-13, create a new configuration by clicking [image: This image is described in the surrounding text].


Figure 2-13 Creating a New Configuration

[image: This image is described in the surrounding text]



Using the Configurations page, shown in Figure 2-14, you then select the appropriate deployment target.


Figure 2-14 Selecting a Deployment Target

[image: This image is described in the surrounding text]






	
Note:

iOS and Android application deployments to simulators and devices have distinct environment set up and configuration requirements. For more information, refer to the "Before You Begin" sections throughout Section 27.2.5, "Deploying an Android Application," and Section 27.2.7, "Deploying an iOS Application."







You can create a MAF Application configuration for each supported platform and device or emulator.

You can edit these configurations by selecting the configuration from the list under MAF Applications. For information on the values configured for MAF application configurations, see Section 27.2.4, "How to Create an Android Deployment Configuration" and Section 27.2.6, "How to Create an iOS Deployment Configuration."

In addition to the platform-specific deployment configurations, MAF also creates a deployment configuration that enables you to package the MAF application as a Mobile 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. For more information, see Section 27.4, "Creating a Mobile Application Archive File" and Section 27.5, "Creating Unsigned Deployment Packages."








2.2.3 What You May Need to Know About Editing MAF Applications and Application Features

Creating an application results in the generation of the maf-application.xml file, which enables you to configure the mobile application and also the maf-feature.xml file, which you use to add, remove, or edit the application features embedded within the mobile application. OEPE provides you with the MAF Application Editor for maf-application.xml and with the Mobile Features Editor for maf-feature.xml. These let you declaratively change these files. Figure 2-15 shows an example of the MAF Application Editor open in OEPE.


Figure 2-15 MAF Application Editor

[image: This image is described in the surrounding text]



As shown in Figure 2-15, the MAF Application Editor is located in the Project Explorer under the application and MAF node. The maf-application.xml file is located under the application, adf, and META-INF nodes. You open this editor by double-clicking MAF Application Editor.

As illustrated in Figure 2-16, the MAF Feature Editor is located in Explorer under the view project and MAF node. The maf-feature.xml file is located under the view project, src, and META-INF nodes. You open this editor by double-clicking MAF Feature Editor, or by double-clicking maf-feature.xml. You use this file to compose the content for the MAF application.


Figure 2-16 MAF Features Editor

[image: This image is described in the surrounding text]



Like the MAF Application Editor for editing the maf-application.xml file, OEPE presents the MAF components used for building the elements of the maf-features.xml configuration file in the MAF Feature Editor.





2.2.4 About the MAF Application Editor and MAF Feature Editor

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.

When you use the MAF Application Editor to make changes to maf-application.xml, OEPE opens not only that file, but other files related to that application. These might include any registered feature files (edited with MAF Feature Editor) and plugins. To view some of these files in the MAF Application Editor, expand the Outline and select Registered Features. In addition, files in the Features folder (if any) may also be affected. Figure 2-17 shows the MAF Application Editor open to the Registered Feature listing, which the tooltip shows is connected to the file maf-feature.xml.


Figure 2-17 maf-application.xml Showing a Related Feature File

[image: This image is described in the surrounding text]



If you double-click on maf-feature.xml in the Registered Features pane of the MAF Application Editor, OEPE opens the file in the MAF Feature Editor, as expected. The interaction between these two files (and others as applicable) while you are editing, however, deserves attention.

When you go to the MAF Application Editor and save your application file, OEPE checks to determine whether the related feature file has been changed externally in the file system. If it has, OEPE displays a confirmation dialog informing you that the related file has been changed relative to the contents of the editor. You have the chance at this point to choose one of the following options:

	
Reload the editor. This copies the changes from your file system into the MAF Application Editor, overwriting any changes you may have made to the file.


	
Not reload the editor. This saves the maf-feature.xml file and overwrites the contents of your file system.




OEPE performs a similar check if you select File > Save All. In addition, the File > Close All function checks to see whether you have files open in the MAF Application Editor and MAF Feature Editor, and checks for conflicts in those open files before closing. This helps prevent data loss.






2.2.5 Creating a MAF AMX Page

As described in Chapter 12, "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 2-18 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 2-18 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 2-22, 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 Chapter 12, "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 2-19) 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 2-19, 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 2-19 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 2-20 shows the menu options available from the File menu.


Figure 2-20 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 2-20). In the New dialog, expand Oracle then expand Mobile Application Framework


Figure 2-21 Wizards for Creating Resources for Application Features

[image: This image is described in the surrounding text]




2.2.5.1 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 Section 6.2, "How to Define 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 2-22, by choosing the parent folder, for example ViewContent and entering a name in the File Name field.


Figure 2-22 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.

For more information, see Section 13.2.2, "How to Use a Panel Page Component."


	
Click Finish. For more information using the AMX components, see Section 12.3.1.2, "Creating MAF AMX Pages." See also Section 6.2, "How to Define 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 2-22, 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. For more information, see Section 12.3.1.2, "Creating MAF AMX Pages."








2.2.5.2 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 2-23, by entering a name in File Name. Click OK.


Figure 2-23 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 Section 12.2, "Creating Task Flows."








2.2.5.3 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 2-24. 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 Web Content 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 2-24 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 Web Content node of the application controller project. As illustrated in Figure 2-24, 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).
















D Converting Preferences for Deployment


This appendix describes how MAF converts user preferences during deployment.

This document includes the following sections:

	
Section D.1, "Naming Patterns for Preferences"


	
Section D.2, "Converting Preferences for Android"


	
Section D.3, "Converting Preferences for iOS"






D.1 Naming Patterns for Preferences

Conversion of mobile application preferences to a mobile-platform representation occurs when a deployment target is invoked. Following conversion, the naming pattern described in Table D-1 ensures that each preference can be uniquely identified on the mobile platform. Each preference element in the maf-application.xml and maf-feature.xml files must be uniquely identified within the scope of its sibling elements prior to deployment.

The following are examples of identifier values:

	
application.gen.gps.trackGPS


	
feature.f0.gen.gps.trackGPS




Table D-1 describes how to generate fully qualified preference identifiers.


Table D-1 MAF Naming Patterns for Preferences

	Expression	Description	Syntax
	
PreferenceIdentifier

	
Represents an identifier value of a preference element that has been converted to a mobile platform representation.

	
ApplicationPreferences | FeaturePreferences


	
ApplicationPreferences

	
Use this expression to build a preference identifier value that is generated from the maf-application.xml file.

	
application.ApplicationElementPath

ApplicationElementPath represents a dot-separated list of id attribute values beginning with the top-most parent element, <adfmf:preferences>, and ending with the element that is to be identified. In the following segment from the maf-application.xml file, this generated identifier is shown in the comment as application.gen.gps.trackGPS.


<adfmf:preferences>
    <adfmf:preferenceGroup id="gen">
        <adfmf:preferenceGroup id="gps">
<!-- The mobile-platform identifier would be "application.gen.gps.trackGPS" -->
              <adfmf:preferenceBoolean id="trackGPS"/>
        </adfmf:preferenceGroup>
    </adfmf:preferenceGroup>
</adfmf:preferences>


	
FeaturePreferences

	
Use this expression to build a preference identifier value that is generated from the maf-feature.xml file.

	
feature.FeatureElementPath

FeatureElementPath represents a dot-separated list of id attribute values beginning with <adfmf:feature>, the top-most parent element, and ending with the element that is to be identified. In the following segment from the maf-feature.xml file, this generated identifier is displayed in the comment as feature.f0.gen.gps.trackGPS.


<adfmf:feature id="f0">
    <adfmf:preferences>
        <adfmf:preferenceGroup id="gen">
            <adfmf:preferenceGroup id="gps">
<!-- The mobile-platform identifier would be "feature.f0.gen.gps.trackGPS" -->
                  <adfmf:preferenceBoolean id="trackGPS"/>
            </adfmf:preferenceGroup>
        </adfmf:preferenceGroup>
    </adfmf:preferences>
</adfmf:feature>








The <adfmf:preferences> element cited in the code examples in Table D-1 does not have an id attribute and is therefore not represented in any preference identifiers.






D.2 Converting Preferences for Android

The MAF deployment uses XML and XLS to transform the user preference pages defined at both the application feature and application-level into the following three XML documents:

	
preferences.xml


	
arrays.xml


	
strings.xml





D.2.1 Preferences.xml

This file contains the transformed preferences from both of the maf-feature.xml and maf-application.xml files.


D.2.1.1 Preferences Element Mapping

Table D-2 shows the mapping of MAF's preference definitions to Android template preferences, and Android native preferences:


Table D-2 Mapping MAF Preferences to Android Preferences

	MAF Preference Definition	Custom or Android Native Preference Definition (Used by MAF Deployment)	Android Native Preference Definition (Not used by MAF Deployment)
	
<adfmf:preferenceBoolean>

	
oracle.adfmf.preferences.AdfMFPreferenceBoolean

	
CheckBoxPreference


	
<adfmf:preferenceNumber>

	
oracle.adfmf.preferences.AdfMFPreferenceText

	
EditPreferenceText


	
<adfmf:preferenceText>

	
oracle.adfmf.preferences.AdfMFPreferenceText

	
EditTextPreference


	
<adfdmf:preferenceList>

	
oracle.adfmf.preferences.AdfMFPreferenceList

	
ListPreference


	
<adfmf:PreferenceGroup>

	
PreferenceCategory

	
PreferenceCategory


	
<adfmf:PreferencePage>

	
PreferenceScreen

	
PreferenceScreen











D.2.1.2 Preference Attribute Mapping

The Preferences.xml file contains references to string resources contained in both the strings.xml and arrays.xml files. The Android SDK defines the syntax for resources in XML files as @[<package_name>:]<resource_type>/<resource_name>. This file contains references to string values as well as the name and value pairs of list preferences. The XSL constructs the following for the strings and list preferences:

	
<package_name> is the name of the package in which the resource is located (not required when referencing resources from the same package). This component of the reference will not be used.


	
<resource_type> is the R subclass for the resource type. This component will have a value of string if constructing a string reference or array if constructing a list preference.


	
<resource_name> is the android:name attribute value in the XML element. The value for this component will be the value of the <PreferenceIdentifier>_title when specifying the android:title attribute (see Section D.1, "Naming Patterns for Preferences." for the definition of <PreferenceIdentifier>.




Table D-3 and Table D-4 show the mapping of MAF attributes for a given MAF preference to the Android preference.

In this table:

	
Entries of the form {X} (such as {default} in Table D-3) indicate the value of a MAF attribute named X.


	
Entries having <PreferenceIdentifier> indicate the value of the preference identifier, as defined in Section D.1, "Naming Patterns for Preferences."


	
Attributes with an asterisk (*) are custom template attributes defined in a MAF namespace and must appear in the preferences.xml in the form adfmf:<attributeName>. Otherwise, the attributes are part of the Android namespace and must appear in the preferences.xml as android:<attributeName>.





Table D-3 Mapping of MAF Preference Attributes to Android Preferences

	MAF Attribute Definition	Template Custom or Android Native Preference Attribute	Android Attribute Value	Applies to
	
id

	
key

	
<PreferenceIdentifier>

	
AdfMFPreferenceBoolean, AdfMFPreferenceText, AdfMFPreferenceList, PreferenceScreen, PreferenceCategory


	
default

	
defaultValue

	
{default}

	
AdfMFPreferenceBoolean, AdfMFPreferenceText, AdfMFPreferenceList


	
label

	
title

	
@string/<PreferenceIdentifier>___title if the given {label} value is not a reference to a string resource bundle. References a string in strings.xml having the given {label}.

	
AdfMFPreferenceBooleanAdfM, FPreferenceNumber, AdfMFPreferenceText, AdfMFPreferenceList, PreferenceScreen, PreferenceCategory


	
secret

	
password

	
{secret}

	
AdfMFPreferenceText


	
min

	
min*

	
{min}

	
AdfMFPreferenceText


	
max

	
max*

	
{max}

	
AdfMFPreferenceText


	
name

	
entryValues

	
@array/<PreferenceIdentifier>___entryValues

	
AdfMFPreferenceList


	
value

	
entries

	
@array/<PreferenceIdentifier>___entries

	
AdfMFPreferenceList











D.2.1.3 Attribute Default Values

The MAF Application Editor and MAF Features Editor exclude an attribute name and value from the XML if:

	
The attribute type is xsd:boolean.


	
The attribute value has a <default> value option.


	
The user specifies <default> as the value.




The XSL must know the MAF attributes that are boolean typed and their corresponding default values. The XSL, then, specifies the appropriate Android or template custom attribute value where has been selected by the user.

Table D-4 indicates what the deployment will specify for the android:defaultValue attribute if the MAF preference being transformed does not contain a default attribute:


Table D-4 Transforming Attributes with Non-Default Values

	MAF Preference Element	Android Preference Equivalent	Default Attribute Value
	
preferenceBoolean

	
AdfMFPreferenceBoolean

	
false


	
preferenceText

	
AdfMFPreferenceText

	
Empty string


	
preferenceList

	
AdfMFPreferenceList

	
Empty string











D.2.1.4 Preferences Screen Root Element

The preferences.xml file has a root element called <PreferenceScreen>. The Android template requires that this element have the following XML namespace definition:

xmlns:adfmf="http://schemas.android.com/apk/res/<Application Package Name>

The <Application Package Name> element is defined as the same application package name in the AndroidManifest.xml file. <Android Package Name> defines the definition for the Android package name specified in the AndroidManifest.xml file. For more information, see Section 3.4, "How to Set the ID and Display Behavior for a Mobile Application."

The deployment uses the Application Bundle Id value from the Android deployment profile if it exists. If it does not exist in the profile, the deployment obtains this value from the application display name and Application Id contained in the maf-application.xml file. The deployment Java code will pass the value to the XSL document as a parameter.

The example below shows MAF preferences contained in the maf-feature.xml file for the sample application PrefDemo, described in Appendix G, "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/adfmf">
   <adfmf:feature id="oracle.hello"
                  name="Hello"
                  icon="oracle.hello/navbar-icon.png"
                  image="oracle.hello/springboard-icon.png">
      <adfmf:content id="Hello.Generic">
         <adfmf:localHTML url="oracle.hello/index.html"/>
      </adfmf:content>
      <adfmf:preferences>
         <adfmf:preferenceGroup id="prefGroup" 
                                label="preference group">
            <adfmf:preferenceBoolean id="boolPref"  
                                     label="boolPref perference"
                                     default="true"/>
            <adfmf:preferenceNumber id="numPref"
                                    label="numPref preference"
                                    default="1"
                                    min="1"
                                    max="10"/>
            <adfmf:preferenceText id="textPref"  
                                  label="textPref preferences"
                                  default="Foo"/>
            <adfmf:preferenceList id="listPref"  
                                  label="listPref preference"
                                  default="value2">
            <adfmf:preferenceValue name="name1" 
                                      value="value1"/>
            <adfmf:preferenceValue name="name2" 
                                      value="value2"/>
            </adfmf:preferenceList>
         </adfmf:preferenceGroup>
      </adfmf:preferences>
   </adfmf:feature>
</adfmf:features>







D.2.2 arrays.xml

The arrays.xml file consists of string-array elements that enumerate the names and values of list preferences that are referenced from the preferences.xml file. Each <preferenceList> element contained in the maf-application.xml and maf-feature.xml files is transformed into two string-array elements, one element for the name and one element for the values. For example, the MAF preferenceList definition described in the example below results in <string-array name="feature.oracle.hello.prefGroup.MyList___entry_values"> and <string-array name="feature.oracle.hello.prefGroup.MyList___entries"> in the arrays.xml file shown in the second example below.


<adfmf:features xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
                xmlns:adfmf="http://xmlns.oracle.com/adf/mf">
 
<adfmf:feature id="oracle.hello" name="Hello" icon="oracle.hello/navbar-icon.png" image="oracle.hello/springboard-icon.png">
...
   <adfmf:preferences>
      <adfmf:preferenceGroup id="prefGroup">
         <adfmf:preferenceList id="MyList" label="My List">
            <adfmf:preferenceValue name="name1" value="value1"/>
            <adfmf:preferenceValue name="name2" value="value2"/>
            <adfmf:preferenceValue name="name3" value="value3"/>
         </adfmf:preferenceList>
      </adfmf:preferenceGroup>
   </adfmf:preferences>
</adfmf:feature>
...


The example below illustrates the pair of string array elements in the arrays.xml file that are transformed from a <preferenceList> element.


<resources xmlns:android="http://schemas.android.com/apk/res/android"
           xmlns:adfmf="http://schemas.android.com/apk/res/oracle.myandroidapp">

   <string-array name="feature_oracle_hello_prefGroup.MyList___entry_values">
      <item>name1</item>
      <item>name2</item>
      <item>name3</item>
   </string-array>
 
   <string-array name="feature_oracle_hello_prefGroup.MyList___entries">
      <item>value1</item>
      <item>value2</item>
      <item>value3</item>
   </string-array>
</resources>


The example below shows the <string-arrays> referenced in preferences.xml.


<oracle.adfmf.preferences.AdfMFPreferenceList android:key="feature.oracle.hello.MyList"
android:title="@string/feature_oracle_hello_prefGroup.MyList___title"
android:entries="@array/feature_oracle_hello_prefGroup.MyList___entries"
android:entryValues="@array/feature_oracle_hello_prefGroup.MyList___entry_values" />






D.2.3 Strings.xml

The strings.xml file, shown in the example below, consists of string elements that are referenced by the preferences.xml file, as well as any resource bundle references defined in the maf-application.xml and maf-feature.xml files. Each string element has a name attribute that uniquely identifies the string and the string value.


<resources xmlns:android="http://schemas.android.com/apk/res/android"
           xmlns:adfmf="http://schemas.android.com/apk/res/oracle.myandroidapp">
...
  <string name="feature.PROD.bundle.FeatureName">Products</string>
  <string name="feature.oracle.hello.prefGroup.MyBooleanPreference___title">My feature boolean pref</string>
...
</resources>


If the source of the string is not a reference to a resource bundle string, the naming convention for the name attribute is <PreferenceIdentifier>___<androidAttributeName>.


<adfmf:features xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
                xmlns:adfmf="http://xmlns.oracle.com/adf/mf">
   <adfmf:loadBundle basename="mobile.ViewControllerBundle" 
                     var="bundle"/>
   <adfmf:feature id="oracle.hello"   
                  name="Hello"
                  icon="oracle.hello/navbar-icon.png"
                  image="oracle.hello/springboard-icon.png">
   <adfmf:feature id="PROD"    
                  name="#{bundle.FeatureName}"
                  icon="openMore.png"
                  image="G.png"
                  credentials="none">
...
      <adfmf:preferences>
         <adfmf:preferenceGroup id="prefGroup">
            <adfmf:preferenceBoolean default="true"
                                     id="MyBooleanPreference"
                                     label="My feature boolean pref"/>
         </adfmf:preferenceGroup>
      </adfmf:preferences>
   </adfmf:feature>








D.3 Converting Preferences for iOS

The MAF deployment transforms the MAF preferences listed in Table D-4 to the preference list (.plist) file representation required by an iOS Settings application.


Table D-5 MAF Preferences and Their iOS Counterparts

	MAF Preferences Component	iOS Representation
	
<adfmf:preferencePage>

	
PSChildPaneSpecifier


	
<adfmf:preferenceGroup>

	
PSGroupSpecifier


	
<adfmf:preferenceBoolean>

	
PSToggleSwitchSpecifier


	
<adfmf:preferenceList>

	
PSMultiValueSpecifier


	
<adfmf:preferenceText>

	
PSTextFieldSpecifier


	
<adfmf:preferenceNumber>

	
PSTextFieldSpecifier








For information on the iOS requirement for preference list (.plist ) files, see Preferences and Settings Programming Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).

This example shows XML based on the maf-application.xml file.


<adfmf:preferences>
   <adfmf:preferenceGroup id="gen"
                          label="Oracle Way Cool Mobile App">
      <adfmf:preferenceGroup id="SubPage01"
                             label="Child Page">
   </adfmf:preferenceGroup>
</adfmf:preferences>












30 Testing and Debugging MAF Applications


This chapter provides information on testing and debugging MAF applications developed for both iOS and Android platforms.

This chapter includes the following sections:

	
Section 30.1, "Introduction to Testing and Debugging MAF Applications"


	
Section 30.2, "Testing MAF Applications"


	
Section 30.3, "Debugging MAF Applications"


	
Section 30.4, "Using and Configuring Logging"






30.1 Introduction to Testing and Debugging MAF Applications

Before you start any testing and debugging of your MAF application, you have to deploy it to one of the following:

	
iOS-powered device


	
iOS-powered device simulator


	
Android-powered device


	
Android-powered device emulator




You cannot run the MAF application until it is deployed. For more information, see Chapter 27, "Deploying Mobile Applications."

To test and debug a MAF application, you generally take the following steps:

	
Test the application's infrastructure, such as a splash screen, application feature navigation, authentication, and preferences, ensuring that all declared application features are available.


	
If the application includes MAF AMX content, test this application feature's logic, page flows, data controls, and UI components.


	
Make changes to the application as necessary.


	
Reconnect the mobile device or restart the simulator, and then deploy and run the application for further testing and debugging.




For more information, see the following:

	
Section 30.3, "Debugging MAF Applications"


	
Section 30.2, "Testing MAF Applications"









30.2 Testing MAF Applications

There are two approaches to testing a MAF application:

	
Testing on a mobile device: this method always provides the most accurate behavior, and is also necessary to gauge the performance of your application. However, you may not have access to all the devices on which you wish to test, making device testing inconclusive.


	
Testing on a mobile device emulator or simulator: this method usually offers better performance and faster deployment, as well as convenience. However, even though a device emulator or simulator closely approximates the corresponding physical device, there might be differences in behavior and limitations on the capabilities that can be emulated.




Typically, a combination of both approaches yields the best results.



30.2.1 How to Perform Accessibility Testing on iOS-Powered Devices

You should use a combination of the following methods to test the accessibility of your MAF application developed for iOS-powered devices:

	
Testing with the Accessibility Inspector on an iOS-powered device simulator.

For detailed information, see the "Testing the Accessibility of Your iPhone Application" section in the Accessibility Programming Guide for iOS available through the iOS Developer Library.


	
Testing with the VoiceOver on an iOS-powered device.

For more information, see the "Using VoiceOver to Test Your Application" section in the Accessibility Programming Guide for iOS available through the iOS Developer Library.











30.3 Debugging MAF Applications

OEPE is equipped with debugging mechanisms that allow you to execute a Java program in debug mode and use standard breakpoints to monitor and control execution of an application.

In general, there are two different ways to debug an application, using Java remote debugging, or using JavaScript remote debugging. Only Java remote debugging is fully supported.

Since a MAF application cannot be run inside OEPE, the debugging approach is different: you can use the OEPE debugger to connect to a Java Virtual Machine (JVM) 1.4 instance on a mobile device or simulator and control the Java portions of your deployed MAF application.

MAF automatically configures the project properties for remote debugging (see Section 30.3.1, "What You May Need to Know About the Debugging Configuration"). The following are the steps you need to take to use OEPE to debug the Java code in your MAF application:

	
In the debug configuration, click the Debug tab and select Debug Java Code. This sets the following debugging parameter in the cvm.properties file:


java.debug.enabled=true


For more information, see Section 30.3.5, "How to Enable Debugging of Java Code and JavaScript."


	
Redeploy the application to the mobile device or simulator.


	
Launch the application in a mobile device or simulator by clicking the application icon.


	
Use a Remote Java Application configuration to connect to the remote VM.

	
Create a new Remote Java Application configuration. Click Run > Debug Configurations. In the configuration window, double-click Remote Java Application.


	
Give the configuration a name, and browse to the project of the application you are debugging.










	
Note:

To avoid timeout, start the debugger soon after launching the application on the mobile device or simulator.
If the deployment is successful, and the application on the device is started in debug mode, it will block until remote debugging is connected. The timeout is usually a few minutes.









If you use the mobile device for debugging, perform the following tasks.

On Android

	
Ensure that port forwarding is established




On iOS

	
Ensure that your development computer and mobile device are visible to each other through TCP (they can ping each other).


	
Modify the Host field of the Remote Java Application configuration by replacing the localhost with the IP address of the mobile device.




For additional information, see the following:

	
Section 27.1.1.2, "Deployment of the JVM 1.4 Libraries"


	
Section 30.3.1, "What You May Need to Know About the Debugging Configuration"






30.3.1 What You May Need to Know About the Debugging Configuration

After you have created the application, you must create the deployment configuration and the remote debugging configuration, as follows:

	
From the OEPE main menu, click Run > Debug Configurations to open the launch configurations dialog.


	
In the list of configuration types, double-click the MAF Application node.


	
Give the new MAF Debug configuration a name, and on the Main tab choose the assembly project of the application.


	
In the Debug tab, select Debug Java Code and set the port to the appropriate port number, as shown in Figure 30-1.


Figure 30-1 Creating a Debug Configuration

[image: This image is described in the surrounding text]



	
Click Apply to save the configuration settings.


	
In the list of configuration types, double-click the Remote Java Applications node. On the Connect tab, as shown in Figure 30-2:

	
Browse to the project you want to debug.


	
Set the host:

	
For simulator or emulator debugging, set to localhost.


	
For remote debugging on Android, set to be the host IP of the computer where the Android Debug Bridge (adb) is running (usually localhost). adb must have port forwarding enabled and the remote debugging port to use is the same port that is forwarded to. Use the command adb forward --list to show all ports to forward to.


	
For remote debugging on iOS, ensure that your development computer can access that device over the network (you may use the ping command to test network access), and then enter the device's IP address.





	
Set the port:

	
For simulator or emulator debugging, set the port to the same port number at the debug configuration.


	
For remote debugging on Android, adb (Android Debug Bridge) must have port forwarding enabled. Set the port to the same port that is forwarded to. Use the command adb forward --list to show all ports to forward to.


	
For remote debugging on iOS, set the port to the same port number at the debug configuration.








Figure 30-2 Configuring Remote Debugging

[image: This image is described in the surrounding text]





MAF specifies the following debugging parameter in the cvm.properties file:

java.debug.port=8000

This port number matches the one set in OEPE.






30.3.2 How to Debug on iOS Platform

To debug a MAF application on the iOS platform using OEPE, follow the generic debugging procedure described in Section 30.3, "Debugging MAF Applications."

For information on how to configure an iOS-powered device or simulator and how to deploy a MAF application for debugging, see the following:

	
Section 27.2.7.1, "How to Deploy an iOS Application to an iOS Simulator"


	
Section 27.2.7.2, "How to Deploy an Application to an iOS-Powered Device"


	
Section 27.2.7.4.2, "Registering an Apple Device for Testing and Debugging"









30.3.3 How to Debug on Android Platform

To debug a MAF application on the Android platform using OEPE, follow the generic debugging procedure described in Section 30.3, "Debugging MAF Applications."

For information on how to configure an Android-powered device or emulator and how to deploy a MAF application for debugging, see Section 27.2.5.1, "How to Deploy an Android Application to an Android Emulator."

To allow debugging of a MAF application running on an Android-powered device or its emulator, networking and internet access is automatically enabled when debugging. The Network Information plugin is enabled in the MAF Application Editor, as Figure 30-3 shows.


Figure 30-3 Enabling Android Debugging

[image: This image is described in the surrounding text]



When you debug Java code, either on an Android-powered device connected through USB or on an Android-powered device emulator, the final step of deployment automatically executes port forwarding. This is the same as if you executed the following command on a terminal:

	
For the device debugging:

adb -d forward tcp:8000 tcp:8000


	
For the emulator debugging:

adb -e forward tcp:8000 tcp:8000




Sometimes the adb process freezes and you need to kill the process and restart it.

To kill the process, use:

	
Windows: use the process manager


	
Mac terminal: use the kill -9 procID command




Restart the adb daemon by executing the following command on a terminal:


adb devices


A deployment that succeeded before adb froze will still be deployed. To debug an application, redeploy it.

The Debug Java Code in the Debug tab in the Launch configuration controls java.debug.* properties in the cvm.properties file. Selecting Debug Java Code sets:

java.debug.enabled=true

Changing the default port number sets:

java.debug.port=nnnn

For more information, see Section 30.3.5, "How to Enable Debugging of Java Code and JavaScript."




	
Note:

If the connection is made through Wi-Fi, ensure that this connection is correct. It is recommended to place both the debugger and target on the same network without the use of the virtual private network (VPN).











30.3.4 How to Debug the MAF AMX Content

If your MAF application includes the MAF AMX content, after you configure the device or emulator, you can set breakpoints, view the contents of variables, and inspect the method call stack just as you would when debugging other types of applications in OEPE.




	
Note:

You can only debug your Java code and JavaScript (see Section 30.3.5, "How to Enable Debugging of Java Code and JavaScript"). Debugging of EL expressions or other declarative elements is not supported.












30.3.5 How to Enable Debugging of Java Code and JavaScript

A cvm.properties file allows you to specify startup parameters for the JVM and web views of MAF to enable debugging of the Java code and JavaScript. The cvm.properties file is automatically created and placed in the Descriptors/META-INF directory under the Application Resources (see Section 30.4, "Using and Configuring Logging"), which corresponds to the <application_name>/META-INF location in your application file system.

You can use the following debugging properties in the cvm.properties file:

	
java.debug.enabled: Enables or disables Java debugging for MAF. Valid values are true and false.




	
Caution:

When java.debug.enabled is set to true, the JVM waits for a debugger to establish a connection to it. Failure of the debugger to connect will result in the failure of the MAF AMX application feature to load.








	
java.debug.port: Specifies the port to be used during debugging. The valid value is an integer.


	
javascript.debug.enabled: Enables or disables JavaScript debugging when the application is running in the device simulator. Valid values are true and false.


	
javascript.debug.feature: Specifies the application feature that is to trigger the activation of JavaScript debugging in MAF. The format of the value is featureId:port. The port must be specified (it is initially set to a placeholder value).







	
Note:

The javascript.debug.enabled and javascript.debug.feature settings are only valid on iOS and Safari versions earlier than 6.0.
If both iOS and Safari versions are later than 6.0, then neither of these two properties should be specified. Instead, follow the instructions from Section 30.3.5.1, "What You May Need to Know About Debugging of JavaScript Using an iOS-Powered Device Simulator on iOS 6 Platform."









The contents of the cvm.properties file may be similar to the following:


java.debug.enabled=true
java.debug.port=8000

javascript.debug.enabled=true
javascript.debug.feature=products:8888


After the cvm.properties file has been configured to debug JavaScript, you can navigate to the following URL to see a listing of all the loaded pages that can be debugged in MAF:

http://localhost:9999

For information on how to use OEPE to debug the Java code, see Section 30.3, "Debugging MAF Applications."



30.3.5.1 What You May Need to Know About Debugging of JavaScript Using an iOS-Powered Device Simulator on iOS 6 Platform

If you are working with the iOS 6 platform, you can use the Safari 6 browser to debug JavaScript. To do so, open the Safari preferences, select Advanced, and then enable the Develop menu in the browser by selecting Show Develop menu in menu bar, as shown in Figure 30-4.


Figure 30-4 Enabling Safari Browser Options

[image: This image is described in the surrounding text]



When the Develop menu is enabled, select either iPhone Simulator or iPad Simulator, as Figure 30-5 and Figure 30-6 show, and then select a UIWebView that you are planning to debug. Whether the Develop menu displays an iPhone Simulator or iPad Simulator option depends on which device simulator is launched.


Figure 30-5 Using Develop Menu on Safari Browser for Debugging on iPhone Simulator

[image: This image is described in the surrounding text]




Figure 30-6 Using Develop Menu on Safari Browser for Debugging on iPad Simulator

[image: This image is described in the surrounding text]









30.3.6 How to Configure the Debug Mode

You use the application's deployment profile to specify either the release or debug execution mode for your MAF application. Only the debug mode enables you to interactively debug Java and JavaScript code. The debug mode allows for inclusion of special debugging libraries and symbols at compile time.

Figure 30-7 shows how to set the debug mode option on Android or iOS.


Figure 30-7 Setting Debug Mode

[image: This image is described in the surrounding text]



For more information, see the following:

	
Section 27.2.4, "How to Create an Android Deployment Configuration"


	
Section 27.2.6.1, "Defining the iOS Build Options"


	
Section 27.2.7.4.1, "Creating iOS Development Certificates"











30.4 Using and Configuring Logging

For your MAF application, you can enable logging on all supported platforms through JavaScript (see Section 30.4.2, "How to Use JavaScript Logging") and embedded code (see Section 30.4.3, "How to Use Embedded Logging") using a single configuration with the log output directed to a single file. This log output includes the output produced by System.out.println and System.err.println statements.

The default MAF's logging process is as follows:

	
The logging begins at application startup.


	
The existing log file from the previous application run is deleted, so only the contents of the current run are available.


	
When you are running your application on an iOS-powered device simulator, all logging output is typically sent to the console which you can access through the Application/Utilities directory on your development computer. However, if your development computer is running on Mac OS 10.8.n, you can only access the Java logging output through a file of whose name and location you are notified as soon as the output redirection occurs and the file is generated. One of the possible locations for this file is /Users/<userid>/Library/Application Support/iPhone Simulator/6.0/Applications/<AppID>/Documents/logs/application.log

When you are running your application on an iOS-powered device, the console output is redirected to an application.log file that is placed in the Documents/logs directory of your application.

On Android, the output is forwarded to a text file with the same name as the application. The output file location is /sdcard. If this location is not present or is configured as read-only, the log output is rerouted to the application's writable data directory.


	
The logging.properties file is automatically created and placed in the <assembly project>/META-INF location in your application file system (see Section 30.4, "Using and Configuring Logging"). In this file, it is defined that all loggers use the com.sun.util.logging.ConsoleHandler and SimpleFormatter, and the log level is set to SEVERE. You can edit this file to specify different logging behavior (see Section 30.4.1, "How to Configure Logging Using the Properties File").




	
Note:

In your MAF application, you cannot use loggers from the java.util.logging package.










MAF loggers are declared in the oracle.adfmf.util.Utility class as follows:


public static final String APP_LOGNAME = "oracle.adfmf.application";
public static final Logger ApplicationLogger = Logger.getLogger(APP_LOGNAME);

public static final String FRAMEWORK_LOGNAME = "oracle.adfmf.framework";
public static final Logger FrameworkLogger = Logger.getLogger(FRAMEWORK_LOGNAME);


The logger that you are to use in your MAF application is the ApplicationLogger.

You can also use methods of the oracle.adfmf.util.logging.Trace class.

For more information, see Java API Reference for Oracle Mobile Application Framework.



30.4.1 How to Configure Logging Using the Properties File

This example shows the logging.properties file that you use to configure logging.


# default - all loggers to use the ConsoleHandler
.handlers=com.sun.util.logging.ConsoleHandler
# default - all loggers to use the SimpleFormatter
.formatter=com.sun.util.logging.SimpleFormatter

oracle.adfmf.util.logging.ConsoleHandler.formatter=
             oracle.adfmf.util.logging.PatternFormatter
oracle.adfmf.util.logging.PatternFormatter.pattern=
             [%LEVEL%-%LOGGER%-%CLASS%-%METHOD%]%MESSAGE%

#configure the framework logger to only use the adfmf ConsoleHandler
oracle.adfmf.framework.useParentHandlers=false
oracle.adfmf.framework.handlers=oracle.adfmf.util.logging.ConsoleHandler
oracle.adfmf.framework.level=SEVERE

#configure the application logger to only use the adfmf ConsoleHandler
oracle.adfmf.application.useParentHandlers=false
oracle.adfmf.application.handlers=oracle.adfmf.util.logging.ConsoleHandler
oracle.adfmf.application.level=SEVERE


The oracle.adfmf.util.logging.ConsoleHandler plays the role of the receiver of the custom formatter.

The oracle.adfmf.util.logging.PatternFormatter allows the following advanced formatting tokens that enable log messages to be printed:

	
%LEVEL%???the logging level.


	
%LOGGER%???the name of the logger to which the output is being written.


	
%CLASS%???the class that is being logged.


	
%METHOD%???the method that is being logged.


	
%TIME%???the time the logging message was sent.


	
%MESSAGE%???the actual message.




The following logging levels are available:

	
SEVERE: this is a message level indicating a serious failure.


	
WARNING: this is a message level indicating a potential problem.


	
INFO: this is a message level for informational messages.


	
FINE: this is a message level providing tracing information.


	
FINER: this level indicates a fairly detailed tracing message.


	
FINEST: this level indicates a highly detailed tracing message.







	
Caution:

When selecting the amount of verbosity for a logging level, keep in mind that by increasing the verbosity of the output at the SEVERE, WARNING, and INFO level negatively affects performance of your application.







There are two consoles in OEPE available when running applications on devices: iOS Console and for each device (including emulator) additional console for Android. Both types of console can stream the logging and standard output, using two additional logging.properties file properties which allow you to filter the output to the OEPE console:


oepe.console.filter.android=<some string>
oepe.sonsole.filter.ios=<some string>


You switch from one console to another using the Display Selected Console button in the Console menubar. To cycle through the consoles available, click [image: This image is described in the surrounding text]. Alternatively, click the down arrow next to the button and choose from the list, as shown in Section 30.4.1, "Choosing the Console.".


Figure 30-8 Choosing the Console

[image: This image is described in the surrounding text]



The logger defined in the logging.properties file matches the logger obtained from the oracle.adfmf.util.Utility class (see Section 30.4, "Using and Configuring Logging"). The logging levels also match. If you decide to use the logging level that is more fine-grained than INFO, you have to change the ConsoleHandler's logging level to the same level, as the example below shows.


oracle.adfmf.util.logging.ConsoleHandler.formatter=
             oracle.adfmf.util.logging.PatternFormatter
oracle.adfmf.util.logging.ConsoleHandler.level=FINEST
oracle.adfmf.util.logging.PatternFormatter.pattern=
             [%LEVEL%-%LOGGER%-%CLASS%-%METHOD%]%MESSAGE%






30.4.2 How to Use JavaScript Logging

JavaScript writes the output to the console.log or.error/.warn/.info. This output is redirected into the file through the System.out utility.

You customize the log output by supplying a message. The following JavaScript code produces "Message from JavaScript" output:


<script type="text/javascript" charset="utf-8">
   function test_function() { console.log("Message from JavaScript"); }
</script>


To make use of the properties defined in the logging file, you need to use the adf.mf.log package and the Application logger that it provides.

The following logging levels are available:

	
adf.mf.log.level.SEVERE


	
adf.mf.log.level.WARNING


	
adf.mf.log.level.INFO


	
adf.mf.log.level.CONFIG


	
adf.mf.log.level.FINE


	
adf.mf.log.level.FINER


	
adf.mf.log.level.FINEST




To trigger logging, use the adf.mf.log.Application logger's logp method and specify the following through the method's parameters:

	
the logging level


	
the current class name as a String


	
the current method as a String


	
the message string as a String




The example below shows how to use the logp method in a MAF application.


adf.mf.log.Application.logp(adf.mf.log.level.WARNING,
                            "myClass",
                            "myMethod",
                            "My Message");


Upon execution of the logp method, the following output is produced:


[WARNING - oracle.adfmf.application - myClass - myMethod] My Message






30.4.3 How to Use Embedded Logging

Embedded logging uses the com.sun.util.logging.Logger, as illustrated in the example below. Note that the EmbeddedClass represents a Java class defined in the project.


import com.sun.util.logging.Level;
import com.sun.util.logging.Logger;
import oracle.adfmf.util.logging.*;
...
   Utility.ApplicationLogger.logp(Level.WARNING, 
                                  EmbeddedClass.class.getName(),
                                  "onTestMessage",
                                  "embedded warning message 1");
   Logger.getLogger(Utility.APP_LOGNAME).logp(Level.WARNING,
                    this.getClass().getName(),
                    "onTestMessage",
                    "embedded warning message 2");
   Logger.getLogger("oracle.adfmf.application").logp(Level.WARNING,
                                                this.getClass().getName(),
                                                "onTestMessage",
                                                "embedded warning message 3");


The preceding code produces the following output:


[WARNING - oracle.adfmf.application - EmbeddedClass - onTestMessage] embedded warning message 1
[WARNING - oracle.adfmf.application - EmbeddedClass - onTestMessage] embedded warning message 2
[WARNING - oracle.adfmf.application - EmbeddedClass - onTestMessage] embedded warning message 3






30.4.4 How to Use Xcode for Debugging and Logging on iOS Platform

Even though it is not recommended to manipulate your MAF projects with Xcode because you can lose some or all of your changes during the next deployment with OEPE, you may choose to do so in exceptional circumstances.


Before you begin:

Deploy the application to the iOS simulator from OEPE.


To open the generated project directly in Xcode:

	
Navigate to the workspace_directory\deploy\deployment profile name\temporary_xcode_project\.


	
Open the Xcode project called Oracle_ADFmc_Container_Template.xcodeproj.




If your development computer is running on Mac OS 10.8.n and you are debugging your MAF application using Xcode, you cannot see the Java output in the IDE (on either OEPE console or Xcode console). Instead, the output is redirected to a file (see Section 30.4, "Using and Configuring Logging"). By adding the following argument to your application's schema, you can disable this behavior and enable access to the Java, JavaScript, and Objective-C log output in Xcode in real time when debugging on either an iOS-powered device or its simulator:

-consoleRedirect=FALSE






30.4.5 How to Access the Application Log

Using the following APIs, you can access the application log information:

	
oracle.adfmf.framework.api.PerfMon


	
oracle.adfmf.framework.api.LogEntry


	
oracle.adfmf.util.HOTS




For more information, see Java API Reference for Oracle Mobile Application Framework.






30.4.6 How to Disable Logging

You can prevent the logging output from being directed to the application log file, in which case the log file either remains blank or is not created in the first place. When logging is disabled, trace statements are absent from the application log and any output directed to stderr and stdout is redirected to either a null location or other location that is not accessible to the end user.

To disable all logging, set the disableLogging property to true in the application's adf-config.xml file, as follows:


<adf-property name="disableLogging" value="true"/>


By default, logging is enabled in MAF applications and the disableLogging property is set to false.

For information on the adf-config.xml file, see Appendix C, "Introduction to MAF Application and Project Files."














B Local HTML and Application Container APIs


This chapter describes the MAF JavaScript API extensions, the MAF Container Utilities API, and how to use the AdfmfJavaUtilities API for HTML application features, including custom HTML springboard applications.

This chapter includes the following sections:

	
Section B.1, "Using MAF APIs to Create a Custom HTML Springboard Application Feature"


	
Section B.2, "The MAF Container Utilities API"


	
Section B.3, "Accessing Files Using the getDirectoryPathRoot Method"






B.1 Using MAF APIs to Create a Custom HTML Springboard Application Feature

Using JavaScript to call the JavaScript API extensions enables you to add the navigation functions to a custom springboard page authored in HTML. As stated in Section 5.5, "What You May Need to Know About Custom Springboard Application Features with HTML Content" you can enable callbacks and leverage Apache Cordova by including methods in the JavaScript <script> tag. The example below illustrates using this tag to call Cordova.


...
<script type="text/javascript">if (!window.adf) window.adf = {};
                                   adf.wwwPath = "/~maf.device~/www/js/base.js";</script>
<script type="text/javascript" src="/~maf.device~/www/js/base.js"></script>
...


It is recommended that you use the virtual path /~maf.device~/ when including base.js so that the browser will identify the request as being for a MAF resource and not for the remote server. This approach works in both remote as well as local HTML pages and is the best way to include base.js in an HTML feature (regardless of where it is being served from). For more information, see Section 20.1.2, "Enabling Remote Applications to Access Container Services."




	
Note:

MAF does not load a JQuery JavaScript file if it has already loaded a custom version of JQuery before the base.js library file.










	
Tip:

To access (and determine the location of) the www/js directory, you must first deploy a MAF application and traverse to the deploy directory. The www/js directory resides within the platform-specific artifacts generated by the deployment. For iOS deployments, the directory is located within the temporary_xcode_project directory. For Android deployments, this directory is located in the assets directory of the Android application package (.apk) file. See also Section 5.5, "What You May Need to Know About Custom Springboard Application Features with HTML Content."










	
Note:

Because the path does not exist during design time, OEPE notes the JavaScript includes in the source editor as an error by highlighting it with a red, wavy underline. This path is resolved at runtime.







The MAF extension to the Cordova API enables the mobile device's API to access the configuration metadata in the maf-feature.xml and maf-application.xml files, which in turn results in communication between the mobile device and MAF's infrastructure. These extensions also direct the display behavior of the application features.

For information on the default MAF springboard page, springboard.amx, and about the ApplicationFeatures data control that you can use to build a customized springboard, see Section 5.6, "What You May Need to Know About Custom Springboard Application Features with MAF AMX Content."



B.1.1 About Executing Code in Custom HTML Pages

The example below illustrates a script defining the showpagecomplete event on the handlePageShown callback function. By listening to this event using standard DOM (Document Object Model) event listening, custom HTML pages (such as login pages) can invoke their own code after MAF has loaded and displayed the page for the first time.


<script>
        function handlePageShown()
        {
          console.log("Page is shown!");
        }
        document.addEventListener("showpagecomplete", handlePageShown, false);
</script>





	
Note:

The showpagecomplete event guarantees the appropriate MAF state; other browser and third-party events, such as load and Cordova's deviceready, may not. Do not use them.














B.2 The MAF Container Utilities API

The methods of the MAF Container Utilities API provide MAF applications with such functionality as navigating to the navigation bar, displaying a springboard, or displaying application features. You can use these methods at the Java and JavaScript layers of MAF.

In Java, the Container Utilities API is implemented as static methods on the AdfmfContainerUtilities class, which is located in the oracle.adfmf.framework.api package. The example below illustrates calling the gotoSpringboard method. For more information on oracle.adfmf.framework.api.AdfmfContainerUtilities, see Java API Reference for Oracle Mobile Application Framework.


import oracle.adfmf.framework.api.AdfmfContainerUtilities;
...
AdfmfContainerUtilities.gotoSpringboard();
...



B.2.1 Using the JavaScript Callbacks

The signatures of Java and JavaScript both match. In Java, they are synchronous and return results directly. Because JavaScript is asynchronous, there are two callback functions added for every function: a success callback that returns the results and a failed callback that returns any exception that is thrown. Within a Java method, the success value is returned from the function, or method, and the exception is thrown directly from the method. The pseudocode in the example below illustrates how a call with no arguments, public static functionName() throws, is executed within Java using try and catch blocks.


...
 try {
       result = AdfmfContainerUtilities.functionName();
    }
       catch() {
        ...
       }

...


Because JavaScript calls are asynchronous, the return is required through the callback mechanism when the execution of the function is complete. The pseudocode in the example below illustrates the signature of the JavaScript call.


adf.mf.api.functionName(
           function(successFunction, failureFunction ) { alert("functionName complete"); },
           function(successFunction, failureFunction ) { alert("functionName failed with " + 
                                                         adf.mf.util.stringify(failureFunction); }
);


JavaScript calls cannot return a result because they are asynchronous. They instead require a callback mechanism when the execution of the function has completed. The signature for both the success and failed callbacks is function(request, response), where the request argument is a JSON representation for the actual request and the response is the JSON representation of what was returned by the method (in the case of success callback functions) or, for failed callback functions, a JSON representation of the thrown exception.




	
Note:

The callback functions must be invoked before subsequent JavaScript calls can be made to avoid problems related to stack depth or race conditions.







The pseudocode in illustrates how a call with one or more arguments, such as public static <return value> <function name>(<arg0>, <arg1>, ...) throws <exceptions>, is executed within Java using a try-catch block.


try {
       result = AdfmfContainerUtilities.<function_name>(<arg0>, <arg1>, ...);
    }
       catch(<exception>) {
        ...
       }


JavaScript calls cannot return a result because they are asynchronous. They instead require a callback mechanism when the execution of the function has completed. The signature for both the success and failed callbacks is function(request, response), where the request argument is a JSON representation for the actual request and the response is the JSON representation of what was returned by the method (in the case of success callback functions) or, for failed callback functions, a JSON representation of the thrown exception.




	
Note:

The callback functions must be invoked before subsequent JavaScript calls can be made to avoid problems related to stack depth or race conditions.











B.2.2 Using the Container Utilities API

The Container Utilities API provides the following methods:

	
getApplicationInformation???Retrieves the metadata for the mobile application.


	
gotoDefaultFeature???Displays the default application feature.


	
getFeatures???Retrieves the application features.


	
gotoFeature???Displays a specific application feature.


	
getFeatureByName???Retrieves information about the application feature using the application feature's name.


	
getFeatureById???Retrieves an application feature using its ID.


	
resetFeature???Resets the application feature to the same state as when it was loaded.


	
gotoSpringboard???Displays the springboard.


	
hideNavigationBar???Hides the navigation bar.


	
showNavigationBar???Displays the navigation bar.


	
invokeMethod???Invokes a Java method.


	
invokeContainerJavaScriptFunction???Invokes a JavaScript method.




The Container Utilities API also include methods for placing badges and badge numbers on applications. For more information, see Section B.2.15, "Application Icon Badging."






B.2.3 getApplicationInformation

This method returns an ApplicationInformation object that contains information about the application. This method returns such metadata as the application ID, application name, version, and the vendor of an application.

Within Java, this method is called as follows:


public static oracle.adfmf.framework.ApplicationInformation 
              getApplicationInformation()
              throws oracle.adfmf.framework.exception.AdfException


The next example illustrates calling this method.


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
   ...
     try {
        ApplicationInformation ai = AdfmfContainerUtilities.getApplicationInformation();
        String applicationId = ai.getId();
        String applicationName = ai.getName();
        String vendor = ai.getVendor();
        String version = ai.getVersion();
        ...
     }catch(AdfException e) {
        // handle the exception
     }


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void getApplicationInformation(success, failed)


The success callback must be in the form of function(request, response), where the request argument contains the original request and the response argument contains the associated AdfmfContainerUtilities method's return value, which is the ApplicationInformation object containing application-level metadata. This includes the application name, vendor, version, and application ID.

The failed callback must be in the form of function(request, response), where the request contains the original request and the response contains the error.

The next example illustrates using these callback functions to retrieve the application information.


adf.mf.api.getApplicationInformation(
           function(req, res) { alert("getApplicationInformation complete"); },
           function(req, res) { alert("getApplicationInformation failed with " +
                                      adf.mf.util.stringify(res); }
                                    );






B.2.4 gotoDefaultFeature

This method requests that MAF display the default application feature. The default application feature is the one that is displayed when the mobile application is started.




	
Note:

This method may not be able to display an application feature if it has authentication- or authorization-related problems.







In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void gotoDefaultFeature(success, failed)


The success callback function must be in the form of function(request, response), where the request argument contains the original request and the response argument contains the associated AdfmfContainerUtilities method's return value (void).

The failed callback function must be in the form of function(request, response), where the request argument contains the original request and the response argument contains the error.

This example illustrates using these callbacks to call the default application feature.


adf.mf.api.gotoDefaultFeature(
          function(req, res) { alert("gotoDefaultFeature complete"); },
          function(req, res) { alert("gotoDefaultFeature failed with " +
                                      adf.mf.util.stringify(res); }
                             );






B.2.5 getFeatures

This method returns an array of FeatureInformation objects that represent the available application features. The returned metadata includes the feature ID, the application feature name, and the file locations for the image files used for the application icons. This call enables a custom springboard implementation to access the list of application features that are available after constraints have been applied. (These application features would also display within the default springboard.)

Within Java, this method is called as follows:


public static oracle.adfmf.framework.FeatureInformation[] getFeatures()
              throws oracle.adfmf.framework.exception.AdfException


The next example illustrates using this method.


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
   ...
     try {
        FeatureInformation[] fia = null;
        fia = AdfmfContainerUtilities.getFeatures();
 
        for(int f = 0; f < fia.length; ++f) {
           FeatureInformation fi = fia[i];
           String featureId = fi.getId();
           String featureName = fi.getName();
           String featureIconPath = = fi.getIcon();
           String featureImagePath = fi.getImage();
           ...
        }
     }catch(AdfException e) {
        // handle the exception
     }


In JavaScript, the success and failed callback functions enable the returned values and the exceptions to be passed back to the JavaScript calling code as follows:


public void getFeatures(success, failed)


The success callback function must be in the form of function(request, response), where the request argument contains the original request and the response argument contains the associated AdfmfContainerUtilities method's return value (the array of FeatureInformation objects).

The failed callback function must be in the form of function(request, response), where the request argument contains the original request and the response argument contains the error (AdfException).


adf.mf.api.getFeatures(
          function(req, res) { alert("getFeatures complete"); },
          function(req, res) { alert("getFeatures failed with " +
                               adf.mf.util.stringify(res); }
                         );






B.2.6 gotoFeature

This method requests that MAF display the application feature identified by its ID.




	
Note:

This method may not be able to display an application feature if it has authentication- or authorization-related problems.







Within Java, this method is called as follows:


public static void gotoFeature(java.lang.String featureId)
                   throws oracle.adfmf.framework.exception.AdfException


This method's parameter, as shown in the example below, is the ID of the application feature.


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
   ...
     try {
        AdfmfContainerUtilities.gotoFeature("feature.id");
     }catch(AdfException e) {
        // handle the exception
     }


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void gotoFeature(featureId, success, failed)


The featureId parameter is the application feature ID. This parameter activates the success callback function and must be in the form of function(request, response), where the request contains the original request and the response contains the associated AdfmfContainerUtilities method's return value (void).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

The next example illustrates using these callback functions to call an application feature.


adf.mf.api.gotoFeature("feature0",
          function(req, res) { alert("gotoFeature complete"); },
function(req, res) { alert("gotoFeature failed with " +
                           adf.mf.util.stringify(res); }
   );






B.2.7 getFeatureByName

This method returns information about the application feature using the passed-in name of the application feature.

Within Java, this method is called as follows:


public static oracle.adfmf.framework.FeatureInformation getFeatureByName(java.lang.String
                                                                         featureName)
                                     throws oracle.adfmf.framework.exception.AdfException


This method's parameter, as shown in the example below, is the name of the application feature.


 ...
     try {
        FeatureInformation fi = AdfmfContainerUtilities.getFeatureByName("feature.name");
        String featureId = fi.getId();
        String featureName = fi.getName();
        String featureIconPath = = fi.getIcon();
        String featureImagePath = fi.getImage();
     }catch(AdfException e) {
        // handle the exception
     }


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void getFeatureByName(featureName, success, failed)


The featureName parameter is the name of the application feature. The success callback function and must be in the form of function(request, response), where the request contains the original request and the response contains the associated AdfmfContainerUtilities method's return value (void).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

The next example illustrates using these callback functions.


adf.mf.api.getFeatureByName("feature.name",
          function(req, res) { alert("getFeatureByName complete"); },
          function(req, res) { alert("getFeatureByName failed with " +
                                     adf.mf.util.stringify(res); }
);






B.2.8 getFeatureById

This method retrieves an application feature using its application ID.

Within Java, this method is called as follows:


import oracle.adfmf.framework.api.AdfmfContainerUtilties;


This method's parameter, as shown in this example, is the ID of the application feature.


   try {
        FeatureInformation fi =AdfmfContainerUtilities.getFeatureById("feature.id");
   }catch(AdfException e) {
        // handle the exception
   }


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void getFeatureById(featureId, success, failed)


The featureId parameter is the ID of the application feature. The success callback function and must be in the form of function(request, response), where the request contains the original request and the response contains the associated AdfmfContainerUtilities method's return value (void).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

The example below illustrates using these callback functions to retrieve an application feature.


adf.mf.api.getFeatureById("feature.id",
          function(req, res) { alert("getFeatureById complete"); },
          function(req, res) { alert("getFeatureById failed with " +
                                     adf.mf.util.stringify(res); }
   );






B.2.9 resetFeature

This method resets the state of the application feature. It resets the Java-side model for the application feature and then restarts the user interface presentation as if the mobile application had just been loaded and displayed the application feature for the first time.

Within Java, this method is called as follows:


public static void resetFeature(java.lang.String featureId)
                   throws oracle.adfmf.framework.exception.AdfException


The method's parameter, as shown in the example below, is the ID of the application feature that is to be reset.


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
   ...
     try {
        AdfmfContainerUtilities.resetFeature("feature.id");
     }catch(AdfException e) {
        // handle the exception


In JavaScript, the success and failed callback functions enable the returned value and exception to be passed back to the JavaScript calling code as follows:


public void resetFeature(featureId, success, failed)


The success callback function and must be in the form of function(request, response), where the request contains the original request and the response contains the associated method's return value (The ID of the application feature).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

The example below illustrates using these callback functions to call an application feature.


adf.mf.api.resetFeature("feature0",
          function(req, res) { alert("resetFeature complete"); },
          function(req, res) { alert("resetFeature failed with " +
                                     adf.mf.util.stringify(res); }
                       );






B.2.10 gotoSpringboard

This method requests that MAF activate the springboard.




	
Note:

This method may not be able to display the springboard if it has not been designated as a feature reference in the maf-application.xml file, or if it has authentication or authorization-related problems. See also Section 5.1, "Introduction to the Display Behavior of MAF Applications."







Within Java, this method is called as follows:


public static void gotoSpringboard()


The example below illustrates using this method


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
...
  try {
     AdfmfContainerUtilities.gotoSpringboard();
  }catch(AdfException e) {
        // handle the exception
  }


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void gotoSpringboard(success, failed)


The success callback function must be in the form of function(request, response), where the request contains the original request and the response contains the associated method's return value (void).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

This example illustrates using these callback functions.


adf.mf.api.gotoSpringboard(
    function(req, res) { alert("gotoSpringboard complete"); },
    function(req, res) { alert("gotoSpringboard failed with " +
                               adf.mf.util.stringify(res); }
);






B.2.11 hideNavigationBar

This method requests that MAF hide the navigation bar.

Within Java, this method is called as follows:


public static void hideNavigationBar()


This example illustrates using this method.


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
   ...
  try {
     AdfmfContainerUtilities.hideNavigationBar();
   }catch(Exception e) {
     // handle the exception
  }  


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void hideNavigationBar(success, failed)


The success callback function must be in the form of function(request, response), where the request contains the original request and the response contains the associated method's return value (void).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

This example illustrates using these callback functions.


adf.mf.api.hideNavigationBar(
       function(req, res) { alert("hideNavigationBar complete"); },
       function(req, res) { alert("hideNavigationBar failed with " +                                   adf.mf.util.stringify(res); }
);






B.2.12 showNavigationBar

This method requests that MAF display the navigation bar.

Within Java, this method is called as follows:


public static void showNavigationBar()


This example illustrates using this method.


import oracle.adfmf.framework.api.AdfmfContainerUtilties;
 
...
  try {
     AdfmfContainerUtilities.showNavigationBar();
  }catch(Exception e) {
     // handle the exception
  }


In JavaScript, the success and failed callback functions enable the returned value and the exception to be passed back to the JavaScript calling code as follows:


public void showNavigationBar(success, failed)


The success callback function must be in the form of function(request, response), where the request contains the original request and the response contains the associated method's return value (void).

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

The example below illustrates using these callback functions.


adf.mf.api.showNavigationBar(
           function(req, res) { alert("showNavigationBar complete"); },
           function(req, res) { alert("showNavigationBar failed with " +                                       adf.mf.util.stringify(res); }
);






B.2.13 invokeMethod

This method is not available in Java. The example below illustrates using the JavaScript callback methods to invoke a Java method from any class in a classpath.


adf.mf.api.invokeMethod(classname,
                        methodname,
                        param1,
                        param2,
                         ...
                        paramN,
                        successCallback,
                        failedCallback);


Table B-1 lists the parameters taken by this method.


Table B-1 Parameters Passed to invokeJavaMethod

	Parameter	Description
	
classname

	
The class name (including the package information) that MAF uses to create an instance when calling the Java method.


	
methodname

	
The name of the method that should be invoked on the instance of the class specified by the classname parameter.








The success callback function must be in the form of function(request, response), where the request contains the original request and the response contains the associated method's return value.

The failed callback function must be in the form of function(request, response), where the request contains the original request and the response contains the error.

Examples of using this method with multiple parameters are as follows:

	

adf.mf.api.invokeMethod("TestBean", "setStringProp", "foo", success, failed);


	

adf.mf.api.invokeMethod("TestBean", "getStringProp", success, failed);




An example of using an integer parameter is as follows:


adf.mf.api.invokeMethod("TestBean", "testSimpleIntMethod", "101", success, failed);


The following illustrates using complex parameters:


adf.mf.api.invokeMethod("TestBean", "testComplexMethod", 
           {"foo":"newfoo","baz":"newbaz",".type":"TestBeanComplexSubType"}, success, failed);


The following illustrates using no parameters:


adf.mf.api.invokeMethod("TestBean", "getComplexColl", success, failed);


The following illustrates using String parameters:


adf.mf.api.invokeMethod("TestBean", "testMethodStringStringString", "Hello ",                         "World", success, failed);






B.2.14 invokeContainerJavaScriptFunction

The invokeContainerJavaScriptFunction invokes a JavaScript method. Table B-2 lists the parameters passed by this method.


Table B-2 Parameters Passed to invokeContainerJavaScriptFunction

	Parameter	Description
	
featureId

	
The ID of the application feature used by MAF to determine the context for the JavaScript invocation. The ID determines the web view in which this method is called.


	
method

	
The name of the method that should be invoked.


	
args

	
An array of arguments that are passed to the method. Within this array, these arguments should be arranged in the order expected by the method.








This method returns a JSON object.




	
Note:

The invokeContainerJavaScriptFunction API expects the JavaScript function to finish within 15 seconds for applications running on an Android-powered device or emulator, or it will return a timeout error.








public static java.lang.Object invokeContainerJavaScriptFunction(java.lang.String featureId,
                                                            java.lang.Object[] args)
                                throws oracle.adfmf.framework.exception.AdfException


The pseudocode in the next example illustrates a JavaScript file called appFunctions.js that is included in the application feature, called feature1. The JavaScript method, application.testFunction, which is described within this file, is called by the invokeContainerJavaScriptFunction method, shown in the second example below. Because the application includes a command button that is configured with an action listener that calls this function, a user sees the following alerts after clicking this button:

	
APP ALERT 0


	
APP ALERT 1


	
APP ALERT 2





(function() 
    {
       if (!window.application) window.application = {};
 
       application.testFunction = function()
       {
          var args = arguments;
 
          alert("APP ALERT " + args.length + " ");
          return "application.testFunction - passed";
       };
    })();


The pseudocode in the next example illustrates how the invokeApplicationJavaScriptFunction method calls the JavaScript method (application.testFunction) that is described in the previous example.


invokeApplicationJavaScriptFuntions 
    public void invokeApplicationJavaScriptFuntions(ActionEvent actionEvent) {
        AdfmfContainerUtilities.invokeContainerJavaScriptFunction("feature1",
                                                                  "application.testFunction",
                                                                   new Object[] {} );
        AdfmfContainerUtilities.invokeContainerJavaScriptFunction("feature1",
                                                                  "application.testFunction",
                                                                   new Object[] {"P1"} );
        AdfmfContainerUtilities.invokeContainerJavaScriptFunction("feature1",
                                                                  "application.testFunction",
                                                                   new Object[] {"P1", "P2"} );
    }


For more information, see Java API Reference for Oracle Mobile Application Framework and the APIDemo sample application. This sample application is available from File > New > MAF Examples.






B.2.15 Application Icon Badging

The AdfmfContainerUtilities class includes methods to place or retrieve a badge number on a mobile application icon. Table B-3 describes these methods.


Table B-3 Icon Badging Methods

	Method	Description	Parameters
	
getApplicationIconBadgeNumber

	
Gets the current badge value on the mobile application icon. Returns zero (0) if the application icon is not badged.

	
None


	
setApplicationIconBadgeNumber

	
Sets the badge number on a mobile application icon.

	
The value of the badge (int badge).











	
Note:

Application icon badging is not supported on Android.














B.3 Accessing Files Using the getDirectoryPathRoot Method

The adfmfJavaUtilties API includes the getDirectoryPathRoot method. This method, both iOS and Android systems. As shown inwhich can only be called from the Java layer, enables access to files on the example below, this method enables access to the location of the temporary files, application files (on iOS systems), and the cache directory on the device using the TemporaryDirectory, ApplicationDirectory, and DeviceOnlyDirectory constants, respectively. Files stored in the DeviceOnlyDirectory location are not synchronized when the device is connected.




	
Note:

Verify that any directories or files accessed by an application exist before the application attempts to access them.







For more information on oracle.adfmf.framework.api.AdfmfJavaUtilities, see Java API Reference for Oracle Mobile Application Framework.


import oracle.adfmf.framework.api.AdfmfJavaUtilities;
 
...
 
public void getDirectoryPathRoot()
   {
 // returns the directory for storing temporary files   
 
     String tempDir =
AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.TemporaryDirectory);
 
 // returns the directory for storing application files
 
     String appDir =
AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.ApplicationDirectory);
 
 // returns the directory for storing cache files
  
     String deviceDir =
AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.DeviceOnlyDirectory);
  
 // returns the directory for storing downloaded files
 
AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.DownloadDirectory);
   } 



B.3.1 Accessing Platform-Independent Download Locations

File storage requirements differ by platform. The Android platform does not prescribe a central location from which applications can access files; instead, an application can write a file to any location to which it has write permission. iOS platforms, on the other hand, generally store files within an application directory. Because of these differences, passing ApplicationDirectory to the getDirectoryPathRoot method can return the file location needed to display attachments for applications running on iOS-powered devices, but not on Android-powered devices. Rather than writing platform-specific code to retrieve these locations for applications intended to run on both iOS- and Android-powered devices, you can enable the getDirectoryPathRoot method to return the paths to both the external storage location and the default attachments directory by passing it DownloadDirectory. This constant (an enum type) reflects the locations used by the displayFile method of the DeviceManager API, which displays attachments by using platform-specific functionality to locate these locations.

On Android, DownloadDirectory refers to the path returned by the Environment.getExternalStorageDirectory method (which retrieves the external Android storage directory, such as an SD card). For mobile applications running on iOS-powered devices, it returns the same location as ApplicationDirectory. For more information on the getExternalStorageDirectory, see the package reference documentation, available from the Android Developers website (http://developer.android.com/reference/packages.html). See also Files System Programming Guide, available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).
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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:

	
Section 11.1, "About Using Lifecycle Event Listeners in MAF Applications"


	
Section 11.2, "About Application Feature Lifecycle Listener Classes"






11.1 About Using Lifecycle Event Listeners in MAF Applications

Within the MAF runtime, classes implement various LifeCycleListener methods to communicate with event notifications sent from the native operating system frameworks to the JVM. These event notifications describe various states (starting, stopping, or hibernating) for both the mobile application and its embedded application features. MAF invokes the class functions to the JVM using a generic invoke message.

The MAF Application Editor and MAF Feature Editor enable you to declaratively add a lifecycle listener class that MAF calls when events occur.

After you create a mobile application, OEPE creates a lifecycle listener class for the application called LifeCycleListenerImpl.java. You can implement specific methods using this file, as illustrated in Chapter 25, "Enabling and Using Notifications." The Lifecycle Events sample application provides an example of declaring the event listener class in both the MAF Application Editor and the MAF Features Editor.

To work with this sample application, select File > New MAF Examples, then select LifecycleEvents and click Finish.


11.1.1 Events in Mobile Applications

Lifecycle listener classes for mobile applications must implement the start, stop, activate, and deactivate methods of the LifeCycleListener interface, as illustrated in the example below, to execute the application lifecycle events.


package oracle.adfmf.application;
 
public interface LifeCycleListener
{
   void start();
   void stop();
   void activate();
   void deactivate();
}





	
Note:

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).







The AppListener class, shown in the example below, uses the LifeCycleListener method calls for starting or stopping events as well as those used when the application is about to hibernate (deactivate) or return from hibernating (activate). For more information, see Section 11.1.2, "Timing for Mobile Application Events." See also the LifeCycleListener interface in Java API Reference for Oracle Mobile Application Framework.


package some.package;
import oracle.adfmf.application.LifeCycleListener;
 
public class AppListener implements LifeCycleListener
{
    public AppListener()
    {
        super();
    }
    public void start()
    {
        // Perform application startup tasks...
    }
    public void stop()
    {
        // Perform tasks to stop the application...
    }
    public void activate()
    {
        // Perform appplication activation tasks...
    }
    public void deactivate()
    {
        // Perform application deactivation tasks...
    }
}


The application controller project of the LifeCycleEvents sample application, described in Appendix G, "MAF Sample Applications," contains a class (LifeCycleListenerImpl.java) that implements the LifeCycleListener interface.




	
Note:

Managed beans and data bindings must be initialized before the startup lifecycle code executes.












11.1.2 Timing for Mobile Application Events

MAF calls application lifecycle methods at specific times during the mobile application's startup, shutdown, and hibernation. Table 11-1 describes when these methods are called and also notes their Objective-C counterparts.


Table 11-1 MAF Lifecycle Methods

	Method	Timing	When Called	Usage	Relation to iOS Application Delegate Methods
	
start

	
Called after the mobile 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 mobile application.


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




	
This event does not correspond to a specific application delegate method. It is called after the maf-application.xml and maf-feature.xml files have loaded, just prior to hiding the splash screen.


	
stop

	
Called as the mobile 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.




	
This is called in the applicationWillTerminate: method on the application delegate.


	
activate

	
Called as the mobile 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.


	
Checkpointing. For more information, see Section 11.1.3, "Using the activate and deactivate Methods to Save Application State."




	
This is called in the applicationDidBecomeActive: method on the application delegate.


	
deactivate

	
Called as the mobile 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.


	
Checkpointing. For more information, see Section 11.1.3, "Using the activate and deactivate Methods to Save Application State."


	
Closing the database cursor and the database connection.




	
This is called in the applicationWillResignActive: method on the application delegate.












11.1.3 Using the activate and deactivate Methods to Save Application State

Because checkpointing saves the application state, you can enable users to continue using the last page of a mobile application that was active before it began to hibernate by adding checkpoint entries to the activate and deactivate methods. The lifecycle listener reads the checkpoint entries added to the activate class and allows the processes to resume after the application has returned from hibernating; users can continue with application uninterrupted by not having to log in a second time. If the application is terminated during hibernation, you can enable the application to resume by specifying that checkpoint information be written to a database or to a device's cache directory as part of the deactivate method. The application resumes at the same page by reading this checkpoint information during activation.








11.2 About Application Feature Lifecycle Listener Classes

A mobile application feature lifecycle listener class, such as FeatureListenerPhoneList, illustrated in the example below, must implement the activate and deactivate methods of the LifeCycleListener interface.


package oracle.adfmf.feature;
public interface LifeCycleListner
{
   void activate();
   void deactivate();
}


The example below illustrates a class called FeatureListenerPhoneList that uses the activate and deactivate methods by implementing the LifeCycleListener to show and hide the application feature as described in Table 11-2. These methods hide the application feature when it hibernates, or display it when it returns from hibernating.




	
Note:

As noted in Java API Reference for Oracle Mobile Application Framework, both the activate and deactivate methods are blocking calls. Because these methods freeze the user interface until they have executed completely, any long-running process included within them will delay the activation of an another application feature. If an application does not require a long-running process to complete before it is deactivated, include it in a background thread rather than within these methods.








package some.package;
import oracle.adfmf.feature.LifeCycleListener;
public class FeatureListenerPhoneList implements LifeCycleListener
{
    public FeatureListenerPhoneList()
    {
        super();
    }
    public void activate()
    {
        // Perform application activation tasks...
    }
    public void deactivate()
    {
        // Perform application deactivation tasks...
    }
}





	
Tip:

The LifeCycle Events sample application provides an example of using the LifeCycleListener interface at the application feature level through the Feature1Handler.java and Feature2Handler.java files. These files are located within the view controller project's Application Sources folder.








11.2.1 Timing for Activate and Deactivate Events in the Application Feature Lifecycle

By implementing an application feature lifecycle listener class, you enable an application feature to automatically obtain any data changes to the applicationScope variable or to application feature-specific variables that changed when the application feature was deactivated. Table 11-2 describes when the activate and deactivate events are fired for an application feature. For more information, see Java API Reference for Oracle Mobile Application Framework.


Table 11-2 The activate and deactivate Methods for Application Features

	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 mobile 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.











11.2.2 Enabling Sliding Windows

By implementing the oracle.adfmf.framework.api.AdfmfSlidingWindowUtilities interface in the application lifecycle listener (ALCL), you can use an application feature as a sliding window, which displays concurrently with the other application features that display within the navigation bar or springboard. You can use a sliding window to display content that always present within the application, such as a global tool bar, or for temporary (pop-up) content, such as a help window. For information on displaying application features within the springboard or navigation bar, see Section 5.1, "Introduction to the Display Behavior of MAF Applications." For information on using the methods of the AdfmfSlidingWindowUtilities API, refer to Java API Reference for Oracle Mobile Application Framework.
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